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Notice to Reader 
This report has been prepared and the work referred to in this report has been undertaken by  
SNC-Lavalin Inc. (SNC-Lavalin), for the exclusive use of Saskatchewan Ministry of Highways (the Client), 
who has been party to the development of the scope of work and understands its limitations. The 
methodology, findings, conclusions and recommendations in this report are based solely upon the scope 
of work and subject to the time and budgetary considerations described in the proposal and/or contract 
pursuant to which this report was issued. Any use, reliance on, or decision made by a third party based on 
this report is the sole responsibility of such third party. SNC-Lavalin accepts no liability or responsibility for 
any damages that may be suffered or incurred by any third party as a result of the use of, reliance on, or 
any decision made based on this report. 

The findings, conclusions and recommendations in this report (i) have been developed in a manner 
consistent with the level of skill normally exercised by professionals currently practicing under similar 
conditions in the area, and (ii) reflect SNC-Lavalin’s best judgment based on information available at the 
time of preparation of this report. No other warranties, either expressed or implied, are made with respect 
to the professional services provided to the Client or the findings, conclusions and recommendations 
contained in this report. The findings and conclusions contained in this report are valid only as of the date 
of this report and may be based, in part, upon information provided by others. If any of the information is 
inaccurate, new information is discovered or project parameters change, modifications to this report may 
be necessary. 

This report must be read as a whole, as sections taken out of context may be misleading.  
If discrepancies occur between the preliminary (draft) and final version of this report, it is the final version 
that takes precedence. Nothing in this report is intended to constitute or provide a legal opinion. 

The contents of this report are confidential and proprietary. Other than by the Client, copying or distribution 
of this report or use of or reliance on the information contained herein, in whole or in part, is not permitted 
without the express written permission of the Client and SNC-Lavalin. 
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Executive Summary 
The Government of Saskatchewan, through the Ministry of Highways (Ministry), is completing a functional 
planning study which will determine how the Saskatoon Freeway will look and operate. The study was 
originally planned to be completed in three phases. This report; Saskatoon Freeway-Phase 2 Functional 
Design Report, describes the activities and functional design recommendations for the Saskatoon Freeway 
in Phase 2. The Phase 1 report was finalized and submitted to the Ministry on November 30, 2021. Phase 
3 was removed from the scope of the original study and will be completed in the future. A final project report 
will be completed which will tie the Phase 1 and Phase 2 reports together as well as address functional 
design items that overlap both phases including intelligent transportation system concepts, over dimension 
routing, and project staging opportunities.  

The Saskatoon Freeway will ultimately be a minimum four-lane divided uninterrupted flow freeway, which 
is approximately 56-kilometres in length. It begins at Highway 11 south of the City of Saskatoon (CoS) just 
south of Floral Road and then passes around the east, north, and west sides of the city ending at the 
Highway 7/Highway 60 junction. The Saskatoon Freeway Functional Planning Study (SFFPS) considers 
the placement of 17 interchanges, 5 railway overpasses, 4 flyovers (plus consideration for other future 
flyovers), and a new bridge crossing the South Saskatchewan River. The Phase 1 study was completed in 
2021 and the Phase 2 study is scheduled to be completed in 2022. Currently, there is no timetable for 
completion of Phase 3 of the functional study nor is there a final decision regarding the timing for the 
freeway’s construction. 

The SFFPS has been divided into three phases. The second phase of the SFFPS is focused on the segment 
extending from the connection with Highway 11 south of the CoS, around the east side of the CoS and 
connecting to and including the South Saskatchewan River bridge crossing. The river crossing functional 
design work is a continuation of the work started in Phase 1. Phase 2 crosses critical environmentally 
sensitive areas at the Small Swale and Northeast Swale. This phase also directly impacts numerous 
existing landowner’s and access for future residential developments. Particularly noteworthy are the 
University of Saskatchewan lands and Federal lands used for agricultural research. Refining the property 
requirements through the functional planning study process will enable development to proceed with 
certainty of the freeway right of way. Phase 2 is approximately 27 km in length and includes a new 
interchange at Highway 11 south, at Floral Road east, at the Zimmerman Road extension, at Highway 16, 
at 8th Street East, at Highway 5, at Highway 41 east with a new alignment of Highway 41, at Blackley Road, 
and includes a new interchange for the extension of Central Avenue. 

This Phase 2 report elaborates on previous general location studies completed by the Ministry and provides 
functional plans that can be used either as a “Reference Concept” for alternate delivery models, such as a 
Design/Build model or can be used as the basis for proceeding with a detailed design using a traditional 
Design/Bid/Build delivery model. 

The following key technical functional planning study elements for Phase 2 are described in this report: 

› An update of the regional Travel Demand Model (TDM) using a design and planning year of 2063 (CoS 
and Saskatoon Census Metropolitan Area (CMA) populations of 748,000 and 831,000, respectively); 
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› Functional design criteria and level-of-service targets for the freeway, interchange, and bridge 
structures components; 

› Three-dimension conceptual alignment and laning designs for the freeway and interchanges; 

› Environmental and Heritage Studies used to guide functional designs; 

› Stakeholder engagement processes and events; 

› Multiple Account Evaluation (MAE) processes and out comes for crossing the Small Swale and 
Northeast Swale and for interchange locations and configurations; 

› Drainage data and schemes to maintain existing drainage patterns; and 

› Right-of-way property requirements including potential Transportation Utility Corridors. 

The following are key highlights/recommendations/outcomes of this functional planning study phase: 

› Focused consultation sessions with environmental experts and stakeholders followed by an 
environmental workshop led to a proposed freeway route through the Small Swale and Northeast Swale 
area. This route was outside the general location corridor previously established by shifting the freeway 
to the north in an effort to minimize environmental impacts; 

› It is proposed to realign Highway 41 starting from a point near the intersection of Bergheim Road 
(Township Road 374) westward to a proposed interchange at Blackley Road. This realignment better 
served some of the travel patterns between Highway 41 and the north side of the CoS 
employment/development area. Existing Highway 41 will still connect to Highway 5 at the existing 
intersection west of the Saskatoon Freeway alignment via a flyover; 

› Integrating the realigned Highway 41/Blackley Road interchange allowed for adequate separation 
between the Highway 5 interchange and the Highway 41/Blackley Road interchange. This also better 
serves travel patterns; 

› The Highway 5 interchange is configured to account for the Highway 5 four-lane improvements currently 
being planned by the Ministry; 

› The 8th Street interchange incorporates some higher speed ramps recognizing the rural nature of the 
location until development encompasses the areas; 

› The Highway 16 interchange does not include all movements (turns) recognizing the proximity of the 
Zimmerman Road interchange and travel patterns to and from Circle Drive. Future interchanges located 
at the Zimmerman Road/Circle Drive intersection and at the Highway 16/Floral Road east intersection 
were conceptualized to ensure compatibility with the proposed Highway 16/Saskatoon Freeway 
interchange configuration; 

› Patience Lake Road is proposed to pass over the Saskatoon Freeway along its current alignment. It is 
recognized that future development plans may alter the location of Patience Lake Road and its 
connection to Zimmerman Road at Costco; 

› An interchange was added at Floral Road west near Grasswood. This was required to better serve the 
travel patterns to and from the Grasswood business development area; and 

› A noise study was completed to assess the extent of noise levels. The CoS noise thresholds were used 
to determine locations where mitigation may be needed based on current development. Dra
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1 Introduction 
The Government of Saskatchewan, through the Ministry of Highways (Ministry), is engaging in a functional 
planning study which will determine how the Saskatoon Freeway will look and operate. The Saskatoon 
Freeway will ultimately be a minimum four-lane divided uninterrupted flow freeway, which is approximately 
56-kilometres in total length. It begins at Highway 11 south of the City of Saskatoon (CoS) just south of 
Floral Road and then passes around the east, north, and west sides of the city ending at the 
Highway 7/Highway 60 junction. The three phases of the Saskatoon Freeway Functional Planning Study 
(SFFPS) will consider the placement of 17 interchanges, 5 railway overpasses, 4 flyovers plus 
consideration for other future flyovers, and a new bridge crossing at the South Saskatchewan River. 

The SFFPS was originally planned to be completed in three phases. This report; Saskatoon 
Freeway-Phase 2 Functional Design Report, describes the activities and functional design 
recommendations for Phase 2 of the SFFPS. The Phase 1 report was finalized and submitted to the Ministry 
on November 30, 2021. A final project report will be completed which will tie the Phase 1 and Phase 2 
reports together as well as address functional design items that overlap both phases including intelligent 
transportation system concepts, over dimension routing, and project staging opportunities.  

The current study scope will be completed in 2022 with endorsement of the Phase 1 and Phase 2 study 
reports and the Final project report. Phase 3 was removed from the project scope of the SFFPS and 
currently there is no timetable for completion of Phase 3 of the functional study nor is there a final decision 
regarding the timing for the freeway’s construction. 

The Ministry identified significant traffic delays and safety issues with provincial highway traffic entering the 
CoS and destined for other provincial highway routes exiting the CoS. The CoS and the Saskatoon Census 
Metropolitan Area (CMA) are experiencing population growth, resulting in an increase to congestion and 
safety problems. The traffic problems will be most prevalent with large trucks, some hauling dangerous 
goods using intra-city travel routes. The Saskatoon Freeway will alleviate congestion on intra-city travel 
routes and will improve the safety for all road users. The Saskatoon Freeway will also provide a high mobility 
route for trucks to move goods across, to, and from Saskatchewan. 

General location studies (Saskatchewan Ministry of Highways and Infrastructure, November 2017; UMA, 
June 2005; and UMA, August 2007) were completed and established a 500 meter  corridor in which the 
freeway would be located. The purpose of the SFFPS is to determine the conceptual design for the North, 
East, and West segments within the general location corridor, to identify property requirements thereby 
reducing the extents of current property restrictions, and to provide a reference concept for future phases 
of detailed design and construction. Completion of the functional designs for Phase 1 and Phase 2 includes 
property lines required for the freeway and interchanges. 

This Phase 2 Functional Design Report includes a description of previous studies completed to date, 
including details of the general location plan which is the base location reference for this study. Existing 
conditions are also discussed including identified environmental and geotechnical constraints, as well as 
constraints imposed by existing infrastructure (utilities, railway, roadways, etc.). Stakeholder Engagement 
and Communication activities are discussed including details on engagement activities, consulted 
stakeholder groups, and summaries of stakeholder input. Transportation planning was undertaken by 
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updating the traffic demand model (TDM) for Phase 2. This update did not impact any of the outcomes 
determined in Phase 1. Background traffic volumes and studies were reviewed, and stakeholders consulted 
on current CoS and surrounding community development plans. The Functional Plan portion of the report 
details design criteria, access plans, horizontal and vertical alignments, and the functional design of the 
South Saskatchewan River bridge. The Multiple Account Evaluation (MAE) processes used in the selection 
of the preferred routing through the Small Swale and Northeast Swale section and the selection of 
interchange concepts is detailed. Multiphase supporting information is also discussed including utility plans 
and conflicts, geotechnical details, and intelligent transportation systems. A road safety audit was not 
completed as part of the functional design but should be completed closer to time of construction. 
Recommendations are also provided for Phase 2. Information on staging will be provided in the final 
summary report. 

Key deliverables for SFFPS include: 

1. Functional Plan, incorporating previous planning activities since 2001, setting the alignment of the 
freeway and developing interchange concepts (including bridges) which will be used as a reference 
concept for future procurement options; 

2. Public and Stakeholder Engagement Plan, which will be followed to gain endorsement from major 
stakeholders and allow the Ministry to be open and transparent throughout the planning phases; 

3. Bridge Concept(s) for crossing the South Saskatchewan River; and 

4. Accurate property line and boundaries for the freeway alignment, interchanges, service roads, and 
realigned cross roads which are based on the functional design concepts. 

Key functional planning activities that will elaborate on the general location and preceding reports are: 

› Update and regionalize the regional travel demand model using a design and planning year of 2063; 

› Develop functional design criteria and establish level-of-service targets for the freeway and interchange 
components; 

› Develop a three-dimension conceptual alignment and laning for the freeway; 

› Develop three-dimension concept plans for interchanges (including bridges) and flyovers including 
laning; 

› Incorporate environmental and heritage study data to reduce environmental impact; 

› Incorporate drainage data; 

› Assess possible staging options; 

› Develop right-of-way property requirements; and 

› Develop the South Saskatchewan River crossing bridge concept(s). 
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1.1 Study Area 
The SFFPS is focused on the 500 m corridor developed in previous studies as illustrated in Figure 1.1. 
Freeway mainline alignment options were generally retained within the general location corridor; however, 
there are a few locations in Phase 2 where the alignment has shifted outside the corridor aimed at reducing 
environmental impacts and to facilitate environmental mitigation measures. There are interchanges and 
intersecting roads which extended beyond the corridor to facilitate acceptable geometric design and 
operational characteristics. In addition, access concepts were developed for municipal roads that were 
intersected by the freeway. 

 

 

Figure 1.1: Saskatoon Freeway Functional Planning Study corridor 

1.2 Phases of Work 
The SFFPS has been divided into three phases as illustrated in Figure 1.2. The first phase of the SFFPS 
is focused on the segment extending from the east side of the South Saskatchewan River to a point just 
south of Highway 16 on the northwest side of the CoS. This phase encompasses critical commercial 
development areas with lands restricted to protect the outcome of the SFFPS. Refining the property 
requirements through the functional planning study process will enable development to proceed. Phase 1 
is approximately 10 km in length and intersects Wanuskewin/Highway 11, Highway 12, and Highway 16. 
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Phase 1 includes details of a bridge option study for the river crossing. Both shortlisted bridge types have 
been caried forward in this Phase 2 Functional Design Report; a Steel Girder bridge type and a Cable 
Stayed bridge type using concrete towers. 

 

Figure 1.2: Saskatoon freeway Functional Planning Study phasing 

The second phase of the SFFPS covered by this report is focused on the east side of the CoS extending 
from Highway 11 south of Grasswood to the beginning of Phase 1 at the South Saskatchewan River. This 
phase has developed important conceptual alignments for Highway 11 and Highway 16. This phase also 
evaluated options for the number of interchanges required between Highway 5 and the Central Avenue 
interchange. This phase encompassed significant existing and future residential developments, 
environmentally sensitive land in the northeast, as well as some commercial development areas. 
Completion of the functional plan allows for better definition of required property and thus allowing 
development to proceed with certainty of the freeway location. Phase 2 is approximately 33 km in length 
and intersects major roads, such as Central Avenue, Blackley Road, Highway 41, Highway 5, 8th Street, 
Patience Lake Road, Highway 16, the Zimmerman Road extension replacing the Range Road 3045, 
Highway 11, and various other minor roadways. 

Although no longer within the scope of the SFFPS, the third phase will look at the west side of the CoS 
extending from a point just south of Highway 16 to Highway 7 at the junction with Highway 60. This phase 
generally encompasses agricultural lands, including a large land holding by Moosomin First Nation in the 
vicinity of the Highway 16/Highway 684. Highway 684 is a rural paved road that connects at the junction 
with Highway 7/Highway 14 and the Dalmeny Access at Highway 16. This is a well traveled road that is 
intersected by the Saskatoon Freeway. Phase 3 is approximately 18 km in length and will intersect Beam 
Road, Claypool Drive, Highway 14, and Highway 7/Highway 60. 
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1.3 Schedule of Work 
The Phase 1 report was finalized and submitted to the Ministry on November 30, 2021. This report marks 
the completion of Phase 2 functional design work. Phase 3 will be completed in the future and is no longer 
part of the current SFFPS scope. The final deliverable will include a summary report finalizing the details 
of completed phases. The summary report is anticipated to be delivered late 2022. 

1.4 Project Governance Structure and Communications 
Project communication between the Ministry and the design team was primarily between the Ministry’s 
Senior Project Manager and the design team Project Director, Deputy Project Director, and Project 
Technical & Commercial Manager. 

While the Project Director (David Stearns) was the Ministry’s communication point, the Deputy Project 
Director (Allan Duff and later David Smith) was an integral part of the team to ensure that communication 
between the Ministry and the design team was seamless. This was done with coordination meetings with 
the Technical Working Group (TWG) Leads and project wide engineering specialists to ensure the 
integration of the engineering disciplines as well as managing the design interfaces. 

The project was governed in accordance with the structure shown in the organizational chart shown in 
Figure 1.3. The TWGs were staffed by personnel as shown in the figure and supplemented by Ministry 
experts and other stakeholders. 

Dra
ft



Saskatoon Freeway Functional Planning Study 
Phase 2 Functional Design Final Draft Report 
 

Saskatchewan Ministry of Highways  

6 July 5, 2023 © SNC-Lavalin Inc. 2023. All Rights Reserved. Confidential. 

   
 

 

 

Figure 1.3: Project management reporting structure 

1.4.1 Ministry Executive Committee 
The Ministry Executive Committee generally met on a bi-weekly schedule to discuss critical projects within 
the Ministry’s programs, with the SFFPS as a key project. The Ministry’s Senior Project Manager provided 
a brief presentation on the status of the project and any key issues requiring direction.  

1.4.2 Steering Committee 
Representatives from the CoS, Ministry of Government Relations, North Saskatoon Business Association 
(NSBA), Saskatoon Tribal Council (STC), Meewasin Valley Authority (MVA), Saskatoon Chamber of 
Commerce, City of Warman, City of Martensville, the Rural Municipality (RM) of Corman Park, and the 
Ministry sat on the Project Steering Committee. These representatives helped guide the project at a high-
level, providing direction on the design options to ensure they met acceptance to their respective 
organizations. Consensus from this group was required for the ultimate approval of the proposed Functional 
Design. The team held bi-monthly meetings with the Steering Committee to discuss formal approval 
requirements from the major stakeholders.  
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1.4.3 Technical Committee 
The Technical Committee was composed of representatives from the CoS, City of Warman, City of 
Martensville, the RM of Corman Park, Saskatoon North Partnership for Growth (P4G), various Ministry 
personnel including the Ministry’s Senior Project Manager and senior personnel from the Design Branch, 
Network Planning and Investment Branch, and the Central Region Operation and Maintenance Branch. 
The committee meetings were also attended by discipline leads from AECOM and SNC-Lavalin as well as 
the Project Director, Deputy Project Manager, and Project Technical and Commercial Manager. The 
Technical Committee generally met bi-monthly to update the ministry Technical Committee on the progress 
of each discipline team.  

1.4.4 Technical Working Groups  
The TWGs generally met bi-weekly or as required and were the primary tool for internal communication. 
Each TWG was comprised of project team staff, applicable Ministry staff and third-party stakeholders from 
the CoS, RM of Corman Park, and other organizations that had pertinent issues on the agenda. During the 
TWG meetings, outstanding technical issues within each discipline were discussed and the schedule and 
deadlines were communicated.  

When input was needed from the Ministry or other stakeholders, the appropriate people were invited. These 
external TWG members had an open invitation to add agenda items and to attend meetings as often as 
they felt were required. 

1.5 Functional Design Methodology 
A functional planning study, sometimes referred to as a functional design, determines the form and function 
of a road based on projected traffic volumes and road user needs as well as incorporating input from the 
public and specialist groups such as environmental groups. A functional design is typically done 2-10 years 
in advance of the detailed design and construction. The reason for the delay between the functional design 
and detailed design is to provide adequate time for proper public communication, land acquisition, and time 
to arrange for funding. 

The form of the road is the physical characteristics of the road:  

› Number of driving lanes required to meet future needs – cross section; 

› Need for auxiliary lanes for turning – operation and safety; 

› Road alignment – vertical and horizontal; 

› Need for interchanges or intersections; 

› Interchange layout and spacing; 

› Intelligent Transportation System (ITS) infrastructure such as enforcement screening stations; 

› Rest areas; and 

› Environmental mitigation infrastructure such as wildlife underpasses. 
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The form of the road helps set the route and width of the right of way required as well as specialized 
appurtenances. This information generates preparation of the land acquisition plan and is the basis for 
explaining the project to the public. 

The function; also known as the service function, of the road is the purpose of the road: 

› Set speed limits; 

› Access control; 

› Set level of service for an anticipated volume of traffic in the future; 

› Set design vehicle for turning, clearance, and weight requirements; and 

› Pedestrians/bicycles - allowed or prohibited. 

The function of the road helps set adjacent land use, or in some cases, the function can be set to best serve 
existing/future adjacent land use. 

Setting the form and function of a road relies on considering many things, such as physical constraints 
(buildings, power poles, underground utilities), environmental constraints (aquatic protection, endangered 
species, noise impacts) and natural constraints (rivers, topography, geologic conditions). Public and 
stakeholder input, and safety concerns are other major considerations. 

A functional planning study also looks at benefits and costs of all components and how construction of the 
new road can be staged based on projected traffic volumes. Construction staging provides flexibility for 
project funding as the entire cost does not have to be available initially.  

Key deliverables for the SFFPS are: 

› Report detailing the form and function of the new freeway; 

› Property acquisition plan; and 

› Report detailing Public, First Nations, and Metis Engagement. 
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2 Background 
2.1 Previous Studies 
Previous studies were reviewed as part of the Saskatoon Freeway Functional Planning Study (SFFPS) 
planning stage. Studies specific to the Phase 2 area of the project are presented in Table 2.1 and 
summarized below. 

Table 2.1: Summary of previous studies 

STUDY AUTHOR DATE 

East Perimeter Highway Functional Planning Study UMA Engineering Ltd. June 2005 

Highway 5 East Functional Planning Study iTrans Consulting Lit. March 2010 

Saskatoon Perimeter Highway Validation Study Tetra Tech May 2014 

South Saskatoon Freeway General Location Study Associated 
Engineering November 2017 

East Perimeter Highway Functional Planning Study 

The East Perimeter Highway Function Planning Study was commissioned to define the alignment for the 
Perimeter Highway around the east side of Saskatoon between Highway 11 to the south and Highway 16 
to the north. The recommended alignment attempted to minimize impact on existing development while 
accommodating future CoS growth sectors. Features of the route included: 

› Utilizing predetermined interchange sites at Highway 11 and Highway 16, minimizing impact on existing 
development; 

› Compatibility with the Future East Residential Development Sector between Highway 41 and 
Highway 16; 

› No requirement to remove existing businesses at the junction of Highway 5 and Highway 41; 

› Avoided the University of Saskatchewan Kernen Research Farm; 

› Provided ample spacing between interchanges at Highway 5 and Highway 41; and  

› Provided the most route continuity and directness, as well as, least impact on commercial properties 
between the South Saskatchewan River and Highway 16.  

Traffic projections for the Perimeter Highway were based on a future population of 400,000. A key 
recommendation of this report outlined the need for a shared-purpose river crossing, serving both CoS and 
highway traffic needs.  

Highway 5 East Functional Planning Study  
This study aimed at providing configuration and alignment alternatives along Highway 5 from McOrmond 
Drive intersection to the future Perimeter Highway Intersection east of Highway 41. Intersection concepts 
were evaluated at three intersections. The recommended alternatives at the necessary locations were as 
follows: 
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› Highway 5/McOrmond Drive – Parclo AB, with loops in the SE and NE quadrants; 

› Highway 5/Highway 41 – Parclo AB, with loops in the SE and NE quadrants; and 

› Highway 5/Perimeter Highway – Full clover with collector-distribution roads in all directions. 

Additional analysis was recommended once land use and density plans are established to confirm the 
selected intersection configurations remain valid.  

Saskatoon Perimeter Highway Validation Study  
The validation study aimed at assessing conditions that may have changed since approval of the route of 
the Perimeter Highway around the CoS. The CoS and Rural Municipality (RM) of Corman Park have 
identified future development areas that may extend outside of the proposed Future Perimeter Highway, 
northeast of its existing alignment. The perimeter highway location detailed in the 2005 functional planning 
study may provide problematic future access points for the CoS to support their future land use. A conditions 
assessment was completed to identify conditions that had changed between the approval of the route and 
the time of writing (2005 to 2014), results of which included: 

› Population growth and traffic demand accelerated beyond what was initially considered; 

› Existing and future changes to land use around the CoS raised concerns over the future geometric 
requirements and traffic operations of the Perimeter Highway; and 

› There was no need to consider moving Perimeter Highway based on other road networks. Adequate 
access will be provided to adjacent land with some modification.  

Invalid sections of the route were deemed to be the South terminal at Highway 11 and between Highway 11 
south to Highway 5 due to adjacent land development constraints. The South terminal should be considered 
at a location that would facilitate a west connection should the Perimeter Highway continue further through 
the southwest area of the city. The southeast corridor is considered invalid due to geometric and operational 
concerns at the Highway 16 east intersection. Moving the perimeter further east would allow for a system 
level interchange to be constructed and for city land use plans for the Holmwood neighborhood to be 
fulfilled.  

South Saskatoon Freeway General Location Study 
The purpose of this study was to define a 500 m wide corridor from which the detailed location of the future 
Perimeter Highway could be established. The study area for the South Saskatoon Freeway alignment 
extended from south of Highway 5 on the east to the south terminal on Highway 11, and from Highway 14 
to Highway 7 in the southwest. Connections from Highway 11 south to Highway 7 were eliminated from the 
scope as cost benefit analysis indicated this corridor was not warranted. The southeast recommended 
alignment intersects Highway 11 South of the Grasswood Commercial Node and is relatively similar to the 
previous proposed alignment. The proposed alignment in the west would connect the Saskatoon Freeway 
north of Highway 7 to Highway 60 south of Highway 7.  Dra
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2.2 Existing Conditions 

2.2.1 National Highway System 
Canada’s National Highway System (NHS) ties key highways together as illustrated in Figure 2.1. The 
national highways are a critical component of the economic wellbeing of Canada, Provinces, Municipal 
Governments, and First Nations. 

Canada’s NHS is an evolution of the Trans-Canada Highway concept originally launched in 1949. 
Construction of the Trans-Canada Highway began in 1950 under the authority of the Trans-Canada 
Highway Act. In 1962 Prime Minister John Diefenbaker officially opened the Trans-Canada Highway, 
although construction continued until 1971. A key goal of the Trans-Canada Highway was to connect all 
the provinces together by highway, which was pursued through a cost-sharing partnership between federal 
and provincial governments to upgrade existing roadways to "Trans-Canada" standards. (Council of 
Ministers Responsible for Transportation and Highway Safety, 2019) 

Canada’s NHS is a network of highways across 
Canada that serves road transportation which is the 
dominant mode for moving both freight and 
passengers across Canada. (Transport Canada, 
2018) 

In 2017, NHS had over 38,098 lane-kilometers, 
including: 

› 72.8% classified as “core” routes 

› 11.7% classified as “feeder” routes 

› 15.5% classified as “Northern and remote” routes 

The total travel on the provincial highway network 
during 2018 was approximately 9,762 million 
vehicle-km (Ministry, personal communication, 
March 31, 2020). Approximately 4,670 million 
vehicle-km occurred on the Provincial National 

Highway System or approximately 48% (Ministry, personal communication, March 31, 2020) of all travel in 
Saskatchewan occurs on Saskatchewan’s national highways illustrated in Figure 2.2. 

The Ministry plan for 2019-20 (Saskatchewan Ministry of Highways and Infrastructure, 2019) includes a 
Ministry goal: Efficient Travel for People and Goods. A key action stemming from this goal is to “Continue 
functional planning for the future traffic demand around Saskatoon to reduce the amount of land currently 
restricted for development.” 

Figure 2.1: Canadian National Highway System 
(Transport Canada, 2018) Dra
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The Saskatoon Freeway encompasses three national highways: 
Highway 11, Highway 16, and Highway 7 as illustrated in 
Figure 2.2. Saskatchewan’s portion of the National Highway 
System is comprised of 2,687.5 km of Highways (Council of 
Ministers Responsible for Transportation and Highway Safety, 
2019).  

The 2018 provincial truck travel was 1,924.50 million veh-km. The 
truck travel was 1,111.13 million veh-km in 2018 on the provincial 
NHS, or 58% of overall truck travel (Minsitry, Personnel 
Communication, March 31, 2020). The Ministry has defined a Core 
Highway Network, which is made up of approximately 10,000 km 
of provincial highways (including national highways in the vicinity 
of the CoS) which makes up approximately 37% of the total 
highway network but accommodates approximately 78% of the 
total travel on provincial highways (Ministry, Personnel 
Communication, March 30, 2020). The Core Highway Network 
accommodates approximately 84% of the truck travel in 
Saskatchewan. Saskatoon is a key hub where three National 
Highways intersect: Highway 7, Highway 11, and Highway 16, as 
well as the Core Highway Network, which includes Highway 5, 
Highway 12, Highway 14, and Highway 41. 

2.2.2 Geotechnical 
 Surficial geology 

The Saskatoon Group makes up the surficial deposits evident at 
the surface within the Phase 2 area. These deposits comprise till, 
eolian sediments, and glaciolacustrine deposits. 

The till (a heterogeneous mixture of grain sizes ranging from clay to boulders) is soft and oxidized, with 
clasts commonly comprising igneous and metamorphic rocks, limestone, and marine shale. Till forms planar 
to hummocky deposits and underlies the Highway 41 and 8th Street interchanges as well as the eastern 
portion of the Highway 5 interchange. Till also underlies sections of the mainline alignment between the 
Central Road and Blackley Road interchange locations and between the Highway 5 and 8th Street 
interchange locations.  

Glaciolacustrine units are fine-grained: they comprise grey silt/clay deposits. Topography is undulating to 
flat. Glaciolacustrine sediments underlie the Central Avenue, Blackley Road, 8th Street, Highway 16, and 
Zimmerman Road interchanges. Glaciolacustrine sediments also underlie the Highway 41 flyover, the west 
portion of the Highway 5 interchange and part of the proposed freeway extending to the north from 
Highway 5.  

  

Figure 2.2: Saskatchewan’s National 
Highway System 
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Eolian deposits consist of wind-blown silt and sand. Sediments formed by wind action generally have a 
sandy layer 1 m or more thick, consisting mainly of well-sorted fine sand. Eolian deposits underlie the Floral 
Road and Highway 11 interchanges, as well as the Freeway mainline connecting them. 

The proposed freeway crosses over planar fluvial deposits of Holocene age on either side of the South 
Saskatchewan River crossing. These consist of clay, silt, sand, and gravel. 

At depth, the various units of the Saskatoon Group are interbedded with nonglacial sediments (fluvial 
silt/sand/gravel/organics, lacustrine silt/clay, aeolian sand, and paleosols). 

Older glacial deposits, consisting of thick till/intertill sequences, underlie the Saskatoon group. The latter 
consist of clay, silt, sand, and gravel, (rarely, gravel/sand only), while the till units are grey, with a silt/clay 
matrix and varying carbonate content. These tills generally have significantly higher clay contents than 
those of the Saskatoon Group. 

The Tertiary Empress Group underlies the oldest till/intertill units and overlies bedrock. It comprises 
stratified fluvial quartzite and chert gravel that is well rounded for the most part, but also includes igneous, 
metamorphic, and carbonate rocks. Finer clastic deposits, organic-rich sediments, fine-grained lacustrine, 
and fine to coarse-grained colluvial deposits may be present as well.  

 Bedrock geology 

The Upper Cretaceous Bearpaw Formation is the uppermost bedrock unit in the area. It is composed of 
dark grey to grey non-calcareous marine claystone, silty claystone, and siltstone, commonly forming 
discrete units of interbedded sandstone/siltstone or siltstone/claystone. Minor brownish-grey silty 
sandstone, sandstone, concretionary beds and thin beds of bentonite may also be present. 

Additional geotechnical details are discussed in Section 8.1. 

2.2.3 Environment and Heritage Resource Review 
SNC-Lavalin Inc. (SNC-Lavalin) conducted a Phase 2 Biological Assessment in support of the SFFPS. The 
Phase 2 Biological Assessment serves as an addendum to the 2020 SFFPS Environmental and Regulatory 
Review and is presented in Appendix A. The assessment focus primarily on the area between the 
Northeast Swale and the South Saskatchewan River, as these areas were identified as areas of concern 
and biological significance. Other important environmental areas may also be identified during the 
Environmental Assessment (EA) phase of the project within Phase 2. This report also focuses primarily on 
the wildlife and vegetation in these areas, as other descriptions of the environment (soils, land cover, 
climate, etc.) were already discussed in the 2020 SFFPS Environmental and Regulatory Review. In addition 
to detailed design Environmental Impact assessments; detailed design processes will also require 
Transport Canada reviews and permits related to navigation requirements for the South Saskatchewan 
River. 

Several options were initially presented as potential routes in the area as a result of extensive stakeholder 
consultations and opportunities for environmental expert input. The shortlisted alignment concepts are 
described below and presented in Figure 2.3.   
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› Route Concept 1: the alignment of which was identified in a previous study shown in red dashed lines 
representing the original 500 m wide corridor;  

› Route Concept 2 (yellow): shifts the portion of the alignment between the South Saskatchewan River 
and Highway 41 approximately 250 m north to avoid the most sensitive areas of the Small and 
Northeast Swales.  

› Concept 3 (purple): moves the alignment further north to avoid areas with high potential for open water. 
The alignment travels west, parallel to Township Road 374, from approximately the Small Swale to 
Blackley Road. From Blackley Road, the alignment turns south to meet up with the original alignment 
at existing Highway 41; and  

› Route Concept 4 (purple plus blue): adds the east-west realignment of Highway 41 to Concept 3.  

SNC-Lavalin conducted a wildlife and wildlife habitat study and a preliminary vegetation study as part of 
the Phase 2 Biological Assessment. These surveys were completed in 2020 and 2021 between the 
Northeast Swale and the South Saskatchewan River. The surveys also included the Small Swale, as well 
as some cropland, grassland, and riparian habitat between these landmarks. The following surveys were 
completed according to Saskatchewan Ministry of Environment (ENV) protocols (Appendix A): 

› Snow tracking surveys; 

› Sharp-tailed grouse (Tympanuchus phasianellus) lek surveys; 

› Auditory amphibian surveys; 

› Common nighthawk (Chordeiles minor) and short-eared owl (Asio flammeus) surveys; 

› Yellow rail (Coturnicops noveboracensis) surveys;  

› Incidental wildlife observations; and 

› A preliminary vegetation study. 

 Wildlife and Wildlife Habitat 

Phase 2 of the project is entirely within the Moist Mixed Grassland Ecoregion. The Ecoregion supports 51 
mammal species, 13 reptile and amphibian species, and 198 migratory and resident birds. A review of 
desktop resources, including databases and previous reports found a total of 36 wildlife Species of 
Conservation Concern (SOCC) within the 2021 desktop study area, 20 of which are considered Species at 
Risk (SAR) (Figure 2.4). If specific locations or SOCC/SAR are known, they are presented in this figure 
(point/dot). However, general locations (polygons/circles) are presented where the exact coordinates of the 
SOCC/SAR observations are not presented (for example, HABISask data). 

A total of 114 wildlife species were observed during the 2020 and 2021 species detection surveys, 13 of 
which were identified as SOCC Of the SOCC observed during species detection surveys, 11 were birds, 
one was a mammal, and one was an amphibian (Table 2.2). Six of those species are SAR, including the 
American badger, barn swallow, common nighthawk, horned grebe, northern leopard frog, and short-eared 
owl. Common nighthawk, short-eared owl, and northern leopard frog were detected during species-specific 
surveys targeting these species (Figure 2.5 and Figure 2.6). Other species were observed incidentally. 
Some significant wildlife features, such as a new previously undiscovered sharp-tailed grouse lek were also 
discovered in the small swale (Figure 2.7). 3,924 wildlife sign observations (tracks, scat, live animal 
observations, etc.) were made during the 2020 and 2021 snow tracking surveys in the Phase 2 study area 
(Figure 2.8 and Figure 2.9, respectively).   
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 Vegetation and Wetlands 

The portion of the vegetation and soils study area that is located within Phase 2 is located within the Moist 
Mixed Grassland Ecoregion of the Prairie Ecozone and is entirely within the Saskatoon Plain Landscape 
Area  

The Saskatoon Plain Landscape Area is a level glacial lake and eroded glacial till plain with very gently 
undulating topography (Acton et al., 1998). It encompasses most of the CoS and the surrounding areas 
located north and west of the city. Cereals are the major crop, and most of the land within the Saskatoon 
Plain has been converted to cropland. Native moist mixed grassland vegetation is limited to sandy sites in 
the South Saskatchewan River valley. Grassland and shrubland communities associated with sandy soils 
are common on upland sites, while saline depressions are vegetated by salt-tolerant species like Nuttall’s 
alkaligrass and red samphire. Trembling aspen stands occur frequently in non-saline areas with high water 
tables, such as the South Saskatchewan River’s riparian corridor.  

A search of HABISask produced records of nine plant SOCC within the 2021 vegetation study area. No 
plant SAR element occurrences or lands requiring additional environmental protections or conservation 
easements were identified within the 2021 vegetation study area.  

Field surveys focused on areas of native-dominant vegetation within the 2020 and 2021 vegetation study 
areas, including the Northeast Swale and Small Swale wetland complexes, upland sites surrounding the 
swales, and the South Saskatchewan River floodplain and banks. All plant taxa observed during the 
vegetation surveys were identified to the lowest possible taxonomic designation with the aid of floras, 
technical keys, and other resources. Occurrence data was collected for all positive SOCC detections made 
during the vegetation surveys. The 2020 and 2021 field-level vegetation surveys each consisted of two 
seasonal surveys. Spring surveys took place between 1 June and 5 June 2020 and between 29 May and 
1 June 2021. Summer surveys took place between 27 August and 2 September 2020 and between 22 July 
and 28 July 2021.  

A total of 371 vascular plant taxa were identified during the 2020 and 2021 field vegetation surveys. A total 
of 13 plant SOCC and 124 plant SOCC occurrences were detected and documented during the vegetation 
surveys (Table 2.3, Figure 2.10 a-i). 2020/2021 SOCC Detection Result Maps were only created in areas 
were SOCC were observed during the surveys. The majority of these detections were observed in the 
swales and along the South Saskatchewan River where the land has been relatively less developed than 
surrounding farmland and municipal lands. Larger areas of identified SOCC are shown on the maps as 
polygons; points/dots are smaller areas of occurrence. 
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Table 2.2: Wildlife SOCC observed during species detection surveys 

Common Name Scientific Name Taxonomic Group SKCDC Ranking COSEWIC Status SARA Status SAR ARG for Species or 
Feature 

American badger Taxidea taxus taxus mammal S3; tracked Special Concern Schedule 1, Special 
Concern  n/a 

American white pelican Pelecanus 
erythrorhynchos bird S5B, S5M Not at Risk No Status  nesting colony 

barn swallow Hirundo rustica bird S4B, S4M; tracked Threatened Schedule 1, 
Threatened  n/a 

common nighthawk Chordeiles minor bird S4B, S4M; tracked Special Concern Schedule 1, 
Threatened  breeding bird 

black-crowned night 
heron Nycticorax nycticorax bird S4B No Status No Status  nesting colony 

double-crested 
cormorant Phalacrocorax auritus bird S5B, S5M Not at Risk No Status  nesting colony 

great blue heron Ardea herodias bird S5B, S5M; tracked No Status No Status  nesting colony 

horned grebe Podiceps auritus bird S5B, S5M; tracked Special Concern Schedule 1, Special 
Concern  n/a 

northern leopard frog Lithobates pipiens amphibian S3; tracked Special Concern Schedule 1, Special 
Concern 

breeding and 
overwintering habitat 

prairie falcon Falco mexicanus bird S3B, S3N, S3M; 
tracked Not at Risk No Status  nest site 

sharp-tailed grouse Tympanuchus 
phasianellus bird S5; tracked No Status No Status  lek 

short-eared owl Asio flammeus bird S3B, S2N, S3M; 
tracked Threatened Schedule 1, Special 

Concern  breeding bird 

trumpeter swan Cygnus buccinator bird S3B, S3M; Tracked Not at Risk No Status  breeding bird 
Source: (ENV 2017; Government of Saskatchewan 2021; SKCDC 2021a and 2021c) 
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Table 2.3: Plant SOCC detected during vegetation surveys 

Scientific Name Common Name Family SKCDC 
Ranking 

Area(s) Detected No. of Occurrences 
(Patches) 

Estimated No. of 
Plants 

Total Area of Patches 
Recorded as 

Polygons* (m2) 
Small 

Swale and 
Surrounding 

Areas 

Northeast 
Swale  

South 
Saskatchewan 

River Valley 

2020 
Vegetation 

Study 
Area 

2021 
Vegetation 

Study 
Area 

2020 
Vegetation 

Study 
Area 

2021 
Vegetation 

Study 
Area 

2020 
Vegetation 

Study 
Area 

2021 
Vegetation 

Study 
Area 

Alisma gramineum narrow-leaved water plantain Alismataceae S3; tracked    5 0 23 - n/a - 

Almutaster 
pauciflorus few-flowered aster Asteraceae S3; tracked    1 6 61 > 5,300 n/a 1,123

Blysmopsis rufa red bulrush Cyperaceae S3; tracked    0 1 - no estimate - 113

Festuca hallii plains rough fescue Poaceae S3; tracked    57 63 no estimate no estimate 14,340 35,182

Gentianopsis virgata 
ssp. macounii Macoun's gentian Gentianaceae S3; tracked    4 5 40 375 n/a 544

Lomatogonium 
rotatum marsh felwort Gentianaceae S3; tracked    3 8 92 380 1,156 2,466

Paronychia 
sessiliflora low whitlowwort Caryophyllaceae S3; tracked    1 1 5 5 n/a n/a 

Potentilla concinna 
var. concinna early cinquefoil Rosaceae S2; tracked    1 1 4 4 n/a n/a

Potentilla hudsonii Hudson's cinquefoil Rosaceae S2; tracked    2 3 15 16 n/a n/a

Sisyrinchium 
mucronatum mucronate blue-eyed grass Iridaceae S3; tracked    1 3 1 4 n/a n/a

Solidago 
ptarmicoides upland white goldenrod Asteraceae S3; tracked    4 12 20 80 n/a n/a 

Teucrium canadense 
var. occidentale hairy germander Lamiaceae S3; tracked    7 6 387 162 86 n/a

Viola pedatifida crowfoot violet Violaceae S3; tracked    5 6 45 69 n/a n/a
*Patches of plant SOCC with a radius under or equal to 5 m were recorded as waypoints as per the SKCDC Guidelines for Collecting Spatial Data during Vascular Plant Surveys (2016) Dra
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 Fish and Fish Habitat 

Phase 2 of the project is adjacent to the South Saskatchewan River, where at least 34 species of fish have 
been previously captured within the river and its tributaries (Knight Piesold 2010; Atton and Merkowsky 
1983; Miles and Sawchyn 1988; Acton et al., 1998, SPRR 1991). This information is identical to that found 
in the Phase 1 Report, as there are no other major fish-bearing watercourses in the alignment, although 
there is some evidence of minnows occurring within the Northeast swale if water conditions allow. 

Six fish species that have the potential to be found in the vicinity of the proposed river bridge crossing are 
identified as SOCC (SPRR 1991; Table 2.4). These species have been previously observed in the South 
Saskatchewan River. One fish SOCC (lake sturgeon, Acipenser fulvescens) element occurrence was 
identified in the HABISask query. A total of 83 individual lake sturgeon were captured and radio tagged by 
the Water Security Agency (WSA) from 2009 to 2012 (Government of Saskatchewan 2021), and the river 
contains habitat important for this species. 

Table 2.4: SOCC fish occurring within the South Saskatchewan River 

COMMON NAME SCIENTIFIC NAME SKCDC 
RANK COSEWIC STATUS SARA STATUS 

Blacknose Dace Rhinicthys obtusus S3 Not ranked Not ranked 

Common Shiner Luxilus cornutus S3 Not ranked Not ranked 

Flathead Chub Platygobio gracilis S3 Endangered Not ranked 

Lake Sturgeon Acipenser fulvescens S2 Not ranked Not ranked 

Moon Eye Hiodon tergisus S3 Not ranked Not ranked 

River Shiner Notropis blennis S3 Not ranked Not ranked 

Source: SPPR 1991 

 Heritage Resources 

There are multiple heritage sensitive quarter sections within the Phase 2 corridor, including almost all lands 
within the Northeast and small swales (Figure 2.11). In additional, several previous Heritage Resource 
Impact Assessments have been completed adjacent to the Phase 2 alignments. These have identified at 
least two heritage sites within the Phase 2 corridor, located within the vicinity of the small swale. 
(Figure 2.12).  
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2.2.4 Constraints/Considerations 
There are a number of existing conditions which present challenges to completing Phase 2 of the functional 
planning study for the Saskatoon Freeway and interchanges. Key constraints/existing conditions are 
illustrated in Figure 2.13 for the north section of Phase 2 and Figure 2.14 for the south. Notable features 
include: 

› South Saskatchewan River, which requires complex bridge construction with minimal disruption to the 
river and river valley; 

› Northeast Swale is a post-glacial channel scar of the South Saskatchewan River that covers 2,800 ha 
of land running 26 km parallel along the South Saskatchewan River (Meewasin, 2016). The Northeast 
Swale has three outlets to the South Saskatchewan River: Peturrson’s Ravine just east of Central 
Avenue in Saskatoon, near Bosco Homes Camp north of Saskatoon, and north of Clarksboro Ferry 
west of Aberdeen. (Meewasin Valley Authority, April 2020); 

› The Small Swale is a smaller post-glacial channel scar of the South Saskatchewan River that covers 
approximately 268 hectares of land running approximately four km parallel to the South Saskatchewan 
River, west of the Northeast Swale. The Small Swale has two outlets to the South Saskatchewan River. 
The south outlet is at Peggy McKercher Conservation Area located south of McOrmond Drive on the 
old Central Avenue. The north outlet is west of Riversedge and across the river from Wanuskewin 
Heritage Park. (Meewasin Valley Authority, April 2020); 

› University of Saskatchewan and Federal research lands are generally not accessible for provincial 
highway (freeway) right of way. The University of Saskatchewan owns lands used for agricultural and 
animal research. The Saskatoon Freeway has been aligned to minimally impact the University lands in 
the northeast and southeast parts of Phase 2. The Ministry worked extensively with the University to 
minimize impacts to their land holdings;  

› CP Railway has a major line that is parallel to Highway 16 which presents some significant geometric 
design challenges related to the Highway 16 interchange; 

› CN Rail has a major freight line corridor crossing the projects proposed roadways in five locations. High 
speed or high-volume rail crossings should be grade separated. Future expansion of the railway 
operation should be provided for in the freeway design; 

› Utilities, including a SaskPower high voltage corridor crosses the proposed mainline alignment south 
of Highway 16; 

› There are a number of rural farmyards and rural acreage properties which are within the General 
Location 500 m corridor. 

› There are a number of commercial properties considered. Notable is the Rawlco Radio towers adjacent 
to Highway 16, and Costco located along Zimmerman Road; and 

› There are several existing and proposed development areas that are near or impacted by the 
Saskatoon Freeway alignment. 

Additional details on existing structures, utilities, and environmental constraints are discussed in more detail 
in the following sections. 
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 Utilities 

The proposed alignment of the Saskatoon Freeway intersects several communications, electrical, energy, 
and water and sewer utilities located overhead and underground. SNC-Lavalin began contacting utility 
stakeholders in January 2019 to identify locations of utilities that are located within the entire project corridor 
and where mitigation may be required. The following stakeholders were contacted during utility mapping: 

› Access Communications; 

› Alliance Pipeline; 

› Bell Canada; 

› CoS Light and Power; 

› CoS Water and Sewer; 

› CNOOC Ltd.; 

› Highway 41 Water Utility; 

› Rogers Communications Inc.; 

› SaskEnergy; 

› SaskPower; 

› SaskTel; 

› SaskWater; 

› Shaw Communications Inc.; 

› Telus Communications Inc.; and 

› TransGas. 

 
Utility locations were confirmed again by stakeholders in December 2019 for Phase 1 of the project, and 
October 2021 for Phase 2. Utility details were obtained where possible in CAD format and uploaded to 
SNC-Lavalin’s GIS database and web viewing applications. Where only PDF records could be obtained, 
the files where digitized by SNC-Lavalin and geo-referenced as accurately as possible. Utility location 
accuracy is considered commensurate with the requirements of the functional plan. 

There were no known utility conflicts for the entire project corridor with Alliance Pipeline, CNOOC, Access 
Communications, and CoS Light and Power. All known utility locations for the entire corridor are shown in 
Figure 2.15, and utilities identified for each phase are summarized in Table 2.5. Specific conflict details for 
Phase 2 are discussed in the following sections.  
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Table 2.5: Utility type summary by Phase. 

PHASE 1 PHASE 2 PHASE 3 

SaskEnergy (Distribution) SaskEnergy (Distribution) SaskEnergy (Distribution) 

SaskEnergy (TransGas)) SaskEnergy (TransGas)) SaskEnergy (TransGas)) 

SaskPower (Distribution) SaskPower (Distribution) SaskPower (Distribution) 

SaskPower (Transmission) SaskPower (Transmission) SaskPower (Transmission) 

SaskTel SaskTel SaskTel 

SaskWater SaskWater SaskWater 

CoS Water and Sewer CoS Water and Sewer CoS Water and Sewer 

Shaw Communications Nutrien Raw Water Bell Communications 

 Highway 41 Water Utility Rogers Communications 

 Bell Communications Telus Communications 

 Rogers Communications  

 Telus Communications  

 

 Communications Utilities 

All communication utility stakeholders in the project area were contacted and maps or .kmz files of existing 
utilities were obtained. SaskTel identified conflicts with their fiber and copper networks at various locations 
along the Phase 2 preferred alignment (Figure 2.16).  

Telus and Bell fiber infrastructure is located within the Canadian Pacific (CP) rail ROW at the Highway 16 
interchange location, and Rogers fiber infrastructure is located within the Canadian National (CN) rail ROW 
immediately east of the Floral Rad interchange in Phase 2. Although these utilities cross the freeway 
corridor they are not in conflict as no disturbance is planned within the rail ROWs. 

 Energy Utilities 

Energy companies including TransGas, SaskEnergy, and SaskPower identified conflicts with the proposed 
alignment of the Saskatoon Freeway and their own infrastructure. These conflicts are shown in Figure 2.17. 

 Water Utilities 

Conflicts were identified with SaskWater, Nutrien, and Highway 41 Water Utility. These conflicts are shown 
in Figure 2.18.   Dra

ft
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 Wetlands  

The wetlands within Phase 2 may pose as a constraint as wetlands are protected under a combination of 
federal and provincial legislation. Wetlands also provide habitat for a number of wildlife species, including 
SOCC and SAR species, which may act as additional constraints. Approximately 190.6 hectares of 
wetlands are found within Phase 2 corridor, and up to 248.9 hectares are within the Phase 2 Vegetation 
and Soils study area. This includes the area that is exclusively within the corridor and study area. Additional 
wetlands may also be connected to these wetlands which might also be impacted by construction activity 
near or within the wetlands. 

 Native Grasslands 

Unseeded and native-dominant grasslands within Phase 2 provide important habitat for a variety of wildlife 
and plant species. Although most plant species are not legally protected in Saskatchewan, and grasslands 
themselves do not have legal protections like wetlands, grasslands may be home to SOCC and SAR 
species that have legal protections. Native grasslands may act as a constraint as proponents in 
Saskatchewan may be required to compensate for the loss of this habitat based on approval requirements 
(i.e. compensation has been a condition in some recent ministerial decisions). 

 Wildlife and Nesting Birds 

The majority of bird species are protected under both federal and provincial legislation, the disruption or 
loss of active migratory nests, or harm or loss of eggs, young, and breeding adults is strictly prohibited. 
Permits will be required to: scare migratory birds; collect, destroy, or dispose of migratory bird eggs; remove, 
relocate, and/or destroy birds/nests/eggs. 

It is very likely that nesting birds will be encountered during project construction. Bird species will breed in 
almost any habitat, and may be a temporary or long-term constraint, depending on the species. If a legally 
protected nest is found within the work area, an appropriate setback will be established to allow nesting to 
continue without disturbance. While the setback is active, no personnel is permitted to work in the area. 
Modifications to activities within the setback may be required.  

Most mammal wildlife is also protected under provincial legislation, and disturbance or killing of protected 
wildlife is prohibited. While most wildlife will disperse on its own during construction, breeding wildlife or 
wildlife that establish semi-permanent residences (such as American badgers) may be a potential 
constraint. Permits from federal and/or provincial governments will be required if relocation or removal of 
any protected wildlife is required. 

 Species of Conservation Concern (SOCC) and Species at Risk (SAR) 

In addition to protections granted to all wildlife, SOCC and SAR species have additional protections. These 
species may act as constraints and may require significantly larger setbacks than non SOCC/SAR wildlife. 
Saskatchewan Activity Restriction Guidelines (ARG) are used to determine setback distances to avoid key 
habitats of these species during sensitive periods. Relevant setbacks based on species identified in 
Phase 2 during surveys or desktop studies are presented in Table 2.6. Additional SOCC/SAR are also 
likely to be discovered during additional surveys and may require different setbacks. Permits from federal 
and/or provincial governments will be required if relocation or removal of any protected wildlife is required. 
However, in many cases, permits will not be issued for SOCC/SAR species and waiting until the species 
disperses from the area naturally is the only option. 
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Table 2.6: Saskatchewan ARG for plant and wildlife SOCC identified within Phase 2 

COMMON 
NAME 

SCIENTIFIC 
NAME 

TAXONOMIC 
GROUP 

ARG FOR 
SPECIES OR 

FEATURE 

RESTRICTION 
ACTIVITY 
PERIODS 

MAXIMUM SETBACK 
DISTANCE 

American 
White Pelican 

Pelecanus 
erythrorhynchos 

bird Nesting colony Apr 1 – Jul 31 1000 m 

Black-
crowned 

Nyctiocorax 
nycticorax 

Bird Breeding 
colony 

Apr 1 – Jul 31 1000 m 

Common 
nighthawk 

Chordeiles minor Bird Breeding bird May 1 – Aug 
31 

200 m 

Double-
crested 

Phalacrocorax 
auratus 

bird Nesting colony Apr 1 – Jul 31 1000 m 

Eared grebe Podiceps 
nigricollis 

bird Nesting colony Apr 1 – Jul 31 1000 m 

Great blue 
heron 

Ardea herodias bird Nesting colony Apr 1 – Jul 31 1000 m 

Lake 
sturgeon 

Acipenser 
fulvescens 

Fish South 
Saskatchewan 

Apr 15 – Jul 15 N/A 

Loggerhead 
shrike 

Lanius 
ludovicianus 

Bird Breeding bird May 1 – Aug 
15 

400 m 

Northern 
leopard frog 

Lithobates pipiens Amphibian Breeding and 
overwintering 

Year-Round 500 m 

Osprey Pandion haliaetus Bird Nest site May 1 – Aug 
15 

1000 m 

Peregrine 
falcon 

Falco perigrinus 
anatum 

Bird Nest stie Apr 1 – Aug 15 1000 m 

Prairie falcon Falco mexicanus Bird Nest site  1000 m 

Rusty 
blackbird 

Euphagus 
carolinus 

Bird Breeding bird May 1 – Jul 31 300 m 

Sharp-tailed 
grouse 

Tympanuchus 
phasianellus 

Bird lek Mar 15 – May 
15 

400 m 

Short-eared 
owl 

Asio flammeus Bird Breeding bird Mar 25 – Aug 
1 

500 m 

Sprague's 
pipit 

Anthus spragueii bird breeding bird Apr 21 – Aug 
31 

250 m 

Trumpeter 
swan 

Cygnus buccinator Bird Breeding bird Apr – Jul 31 1000 m 

Whooping 
crane 

Grus americana Bird Staging area May 1 – Nov 1 1000 m 

Yellow rail Coturnicops 
noveboracensis 

Bird Breeding bird May 1 – Jul 15 350 m 

Plant (SAR)* plant occurrence year round 300 m 

Plant (tracked)** plant occurrence year round 30 m 
*Plants listed under the Species At Risk Act (SARA) as Endangered, Threatened, Special Concern, or Extirpated and/or plants listed 
in the [Saskatchewan] Wildlife Act, 1998. 
**Plants listed on the Saskatchewan Conservation Data Centre (SKCDC) tracking list (e.g., usually ranked S1, S2, S3, SX, SH). 
Source: (ENV 2017; Government of Saskatchewan 2021; SKCDC 2021a and 2021c) 
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 Fish and Fish Habitat 

Phases 1 and 2 of the project involve the construction of a bridge to cross the South Saskatchewan River. 
Fish presence within this river will act as a potential constraint as construction will likely lead to a small, 
permanent loss of fish habitat, and the project may cause the death of fish during in-water pier construction. 
Permitting and authorizations from the federal and provincial government will be required for any in-water 
work or work that is expected to impact fish species. Options can also be evaluated to avoid in-water pier 
construction. 

 Heritage Resources 

The project corridor passes through areas that have the potential to contain heritage resources, as many 
heritage sensitive quarters are present. If heritage resources are found and are sufficiently significant, they 
could be a potential constraint and may require extensive mitigation, avoidance, or excavation. 
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3 Public and Stakeholder Engagement 
3.1 Methodology and Approach 
The Saskatchewan Ministry of Highways (Ministry) identified from the onset that stakeholder consultations, 
effective and engaging communication, and community dialogue are extremely important components of 
the Saskatoon Freeway Functional Planning Study (SFFPS).  

Throughout Phase 2 of the SFFPS, Praxis Consulting Ltd. (Praxis) was part of the overall project team and 
served as a collaborative partner of the Ministry to build rapport with stakeholders and the public that would 
create safe environments for honest information sharing and feedback on the project. Praxis also led 
development of appropriate engagement and communication solutions that were respectful and responsive 
to the needs of stakeholders and the public.   

The guiding methodology of the ongoing stakeholder engagement and communications for Phase 2 was 
consistent with the approach for Phase 1 of the project and remained rooted in the International Association 
for Public Participation (IAP2) methodology. IAP2 provides a framework for involvement of the public and 
stakeholders through the Spectrum of Public Participation, as shown below in Figure 3.1. 

 

Figure 3.1: Spectrum of public consultation (International Association for Public Participation (IAP2)) 
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3.1.1 Stakeholder Engagement and Communications Technical Working Group 
Throughout Phase 2, the Stakeholder Engagement and Communications Technical Working Group (TWG) 
met as needed to discuss stakeholder engagement and communications plans. Meetings were scheduled 
to occur monthly but were not held if there were no substantial updates, or if the updates could be just as 
effectively shared via email to TWG members. The TWG was comprised of representatives from the 
following: 

› The Ministry; 

› SNC-Lavalin; 

› AECOM; 

› Praxis; 

› City of Saskatoon (CoS); 

› Rural Municipality (RM) of Corman Park; 

› Saskatoon Tribal Council (STC)1; and 

› Saskatoon North Partnership for Growth (P4G)2. 

All TWG meetings sought feedback and input from the attendees at the IAP2 level of Involve.  

› NOTE: STC representatives chose not to attend TWG meetings through Phase 2 but requested to 
remain engaged through email updates.  

› NOTE: The P4G liaison ended his position in summer 2021 and at that point ceased attending TWG 
meetings. 

3.1.2 Approach and Tactics 
Phase 2 continued the stakeholder engagement and communications approach that was established in 
Phase 1, which was to Inform the public of the SFFPS, per IAP2 methodology. Key stakeholders from 
Phase 1 continued to serve as important guides and touchstones for the stakeholder engagement and 
communications team’s actions; these included representatives from: Meewasin Valley Authority; RM of 
Corman Park; CoS, P4G; STC; Wanuskewin Heritage Park; the Ministry; and North Saskatoon Business 
Association.  

The NESW withdrew from the Environment and Heritage TWG at the conclusion of Phase 1. The 
stakeholder engagement and communications team continued to share information with NESW leadership 
and propose opportunities where their members could provide input on Phase 2 route concepts, including 
presentations and focused invitations to public events; 

 

1 STC member nations include: Kinistin Saulteaux Nation; Mistawasis First Nation; Muskeg Lake Cree 
Nation; Muskoday First Nation; One Arrow First Nation; Whitecap Dakota First Nation; Yellow Quill First 
Nation. 
2 Cities of Saskatoon, Martensville and Warman, the Town of Osler and the RM of Corman Park formed 
the P4G. The partners are developing a Regional Plan. The departure of the P4G liaison during Phase 2 
resulted in the stakeholder engagement and communications team relying more on stakeholders from the 
RM of Corman Park. 
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The playbook created to guide the stakeholder engagement and communications team in Phase 1 was 
updated and used as the basis for all effort in Phase 2. Consistent with the approach in Phase 1; 
stakeholders continued to be categorized into four pillars: 

› Indigenous rights-holders; 

› Environment/Heritage partners; 

› Landowners; and 

› Industry/Associations. 

The impact of COVID-19 on limits to public gatherings had a profound impact on Phase 2 stakeholder 
engagement plans, requiring the team to pivot quickly and implement new tactics that relied almost 
exclusively on online engagement. The impact of a provincial election in the fall of 2020 also required a 
pause on any public stakeholder engagement activities from August 2020 until November 2020, reflecting 
direction from the Ministry. 

As compared to Phase 1, communications and social media staff from the Ministry were more active 
partners/collaborators in the development and dissemination of information to stakeholders and the public 
during Phase 2. 

Key tactics deployed by the stakeholder engagement and communications team during Phase 2 are noted 
below: 

› The project website – saskatoonfreeway.org – was updated to include detailed information about 
Phase 2. A blog post in June 2020 announced the formal commencement of Phase 2; 

› Letters were used at multiple key milestones during Phase 2 to engage the approximately 500 impacted 
landowners in the Phase 2 area and provide timely updates, as well as identified Indigenous rights-
holders, environmental/heritage stakeholders, and industry/association stakeholders; 

› 12,000 pieces of paid direct mail advertising were distributed in June 2020 to CoS citizens living in 
neighbourhood communities within and adjacent to the proposed route for Phase 2, inviting them to 
visit the project website and sign up to a blog offering the latest project updates. A social media 
advertising campaign was used to support this direct mail campaign; 

› Three online focus groups were held with the public on July 20 and 21, 2020 to share information about 
Phase 2 and specifically the environmental research being conducted within the scope of the functional 
planning study. The focus groups provided a unique and important opportunity to gather input and 
feedback on environmental concerns and possible mitigations. A total of 28 attendees participated in 
the sessions, which had a specific focus on the route that the freeway would cross through the Swales; 

› An online design workshop was held in August 2020 where the project team worked with key 
stakeholders (MVA, the Saskatoon Nature Society, the CoS) to develop a new option for how the 
freeway would cross the Swales. A member of the public also attended the session, having been 
chosen from the list of interested attendees at the July 2020 focus group sessions; and 

› An online public information session was held from February 16 to March 2, 2021, as an alternative to 
a traditional in-person information session. This unique approach was used to ensure the project 
aligned with public health orders in place due to COVID-19. During the online session, participants 
were able to view multiple concepts for various aspects of Phase 2 and provide comments to the project 
team through multiple surveys and a LiveChat function. The session was promoted via direct letters to 
all stakeholders identified in the team’s playbook, along with targeted social media advertising. More 
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than 2,100 people visited the website, and more than 360 responded to surveys embedded within the 
site; 

› Results from the surveys embedded into this 2021 online public information session are 
found in Appendix B; 

› A virtual Multiple Account Evaluation (MAE) process involving representatives from the Ministry, the 
project leadership team, the CoS, and the RM of Corman Park, was completed in the spring/summer 
of 2021, where the preferred route and interchange configurations for Phase 2 were selected; 

› Functional plans were also updated to include the CoS and impacted RM road connections through to 
the freeway interchanges, as well as roads for local land access; 

› A letter with the initial view of the preferred route for Phase 2 was shared with all landowners, 
environmental/heritage stakeholders, and industry/association stakeholders in October 2021. The letter 
provided an opportunity for landowners, in particular, to engage in one-on-one discussions with the 
Ministry’s Senior Project Manager; they also set the stage for an upcoming second online public 
information session where more details would be provided, and input would be solicited; and 

› A second online public information session was held from February 14 to 27, 2022 as an alternative to 
a traditional in-person information session due to ongoing concerns about in-person group gatherings 
because of the pandemic. During this second online session, 1800 virtual attendees were able to view 
the preferred route and interchange configurations for Phase 2 and provide comments to the project 
team through multiple surveys and a LiveChat function. More than 100 surveys were completed. The 
session was promoted via direct letters to all stakeholders identified in the team’s playbook; 

› Results from the surveys embedded into this second online public information session are 
found in Appendix B. 
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3.2 Stakeholders 
Phase 2 activities focused on four major stakeholder groups, also known as pillars: 

› Landowners; 

› Environmental/Heritage partners; 

› Indigenous rights-holders; and 

› Industry/Associations. 

Efforts to engage and communicate with these groups were over and above those that used with the public.  

These four stakeholder engagement pillars – which were first established in Phase 1 – allowed the 
stakeholder engagement and communications team to effectively target its efforts at stakeholders with 
similar interests and potential concerns. A summary of the activities undertaken for each of the four pillars 
is outlined below. 

3.2.1 Stakeholder Pillar 1: Landowners 
The focus of engagement with landowners in Phase 2 was on communicating the design concepts and 
better determining the potential impact that the Saskatoon Freeway would have on those possessing land 
near the 500 m corridor for Phase 2.  

A total of 517 landowners within the Phase 2 study area were contacted. Ownership of the land parcels 
contacted included: 

› Individual ownership; 

› Corporations and business ownership; 

› Holding companies; and 

› First Nations landownership. 

The main method of engagement and communication with landowners was through direct mail. Any letter 
to impacted landowners was sent on behalf of the Ministry. Landowners were sent letters at the outset of 
Phase 2, when the preferred concept for Phase 2 was finalized, as well as in advance of both online 
information sessions held in winter 2021 and winter 2022. Each letter not only provided a focused update 
on Phase 2, but also directed the recipients to the SFFPS website for more information and encouraged 
anyone with questions or concerns to contact the Ministry’s Senior Project Manager for more information.  

The Ministry responded directly to all requests for a meeting or a phone call by hosting Microsoft Teams or 
Zoom virtual meetings, due to safety concerns related to the pandemic, where maps detailing the potential 
and specific impact of Phase 2 for a specific landowner could be shared and discussed.  

The two online information sessions coordinated by the stakeholder engagement and communications 
team gave landowners the opportunity to first review and comment on a short-list of design concepts (at a 
winter 2021 event) and then ultimately review and comment on the preferred route and interchange 
configurations (at a winter 2022 event).  
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Issues and concerns raised by landowners during ongoing stakeholder engagement and communications 
activities during Phase 2 include the following: 

› The ability to do future business on their land; 

› Access to their land; 

› Broken up parcels of land that would result in less efficient farming and development opportunities; 

› Decrease in property value; 

› Quality of life during and after the build, related to safety, noise, and construction gestation; 

› Environmental concerns both during and after construction, and permanently effecting untouched 
ecosystems; and 

› Consideration for a future characterized by autonomous vehicles, which will lead to decreased truck 
traffic and decommissioning of roads. 

Additionally, as some landowners learned that their land would need to be acquired if/when construction 
commences on the Saskatoon Freeway, they wanted to understand the procedure and timing for land 
acquisition including options for selling the land early through willing buyer/willing seller provisions, and 
then leasing back land until construction began. This information was primarily provided by the Ministry 
through one-on-one meetings with landowners which were documented and tracked in an internal registry 
maintained by the stakeholder engagement and communications team. 

3.2.2 Stakeholder Pillar 2: Environment & Heritage 
Understanding and mitigating/offsetting the impact that the proposed Phase 2 route and interchange 
configurations for the Saskatoon Freeway may have on cultural, heritage and environmental assets is the 
focus of interest for stakeholders within this pillar. The fact that the portion of the freeway route being studied 
in Phase 2 passed through the Northeast Swale and Small Swale served to amplify the attention of 
environmental and heritage stakeholders. 

During Phase 2, the stakeholder engagement and communications team continued to engage with the 
same three primary organizations that were first identified in Phase 1: 

› Wanuskewin Heritage Park (Wanuskewin); 

› Meewasin Valley Authority (MVA); 

› Northeast Swale Watchers (NESW); 

› The NESW withdrew from the Environment and Heritage TWG at the conclusion of 
Phase 1. The stakeholder engagement and communications team continued to share 
information with NESW leadership and propose opportunities where their members could 
provide input on Phase 2 route concepts, including presentations and focused invitations 
to public events; 

› The stakeholder engagement and communications team also worked with the following organizations 
who are under the umbrella of NESW: Ducks Unlimited; Wild About Saskatoon; Saskatoon Nature 
Society; Canadian Parks and Wilderness Society (Western Canada); Saskatchewan Environmental 
Society; Nature Conservancy Canada (SK branch); 

› In Phase 1, the Endangered Grasslands Alliance provided the stakeholder engagement 
and communication team with notice that they wanted to be kept up to date on 
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developments and news regarding the project but did not wish to participate in a more 
formal engagement effort. This request continued to be honoured during Phase 2. 

A variety of engagement techniques were employed while working with these stakeholders. 

› Blogs highlighting environmental initiatives related to the project were posted on saskatoonfreeway.org, 
and available via email subscription; 

› Regular phone calls and emails with key contacts; 

› Meetings/presentations with the Board of Directors for Wanuskewin and MVA; 

› Invitations to participate in online focus groups in July 2020 to discuss the environmental impacts of 
proposed Phase 2 routes through the Swales; 

› Invitations to Wanuskewin, Saskatoon Nature Society, and MVA to participate in an online design 
workshop held in August 2020 to develop a new option for how the freeway would cross the Swales. A 
member of the public also attended the session, having been chosen out of a list of interested attendees 
from the July 2020 focus group sessions; 

› A meeting with NESW leadership to discuss Phase 2 routing options in advance of the first online 
information session in winter 2021; 

› Ongoing efforts to highlight how NESW input had contributed to the creation of a new route option 
through the Swales; and 

› Letter, email and phone invitations to stakeholders inviting them to participate in both online information 
sessions and to leave comments via survey. 

Issues and concerns raised by environmental/heritage groups during ongoing stakeholder engagement and 
communications activities during Phase 2 include the following: 

› Carrying over from Phase 1, Wanuskewin provided ongoing feedback focused on ensuring that the 
project team strike a balance between making it easier for visitors to come to Wanuskewin while also 
not impinging on the viewscape and soundscape surrounding Wanuskewin. These are both factors that 
will be crucial in any application that Wanuskewin makes for UNESCO status. The project team 
responded to feedback from Wanuskewin officials by updating them on the Saskatoon Freeway route 
and interchange configuration property requirements reported on in the Phase 1 Functional Design 
Report. They were also informed that functional design plans for the South Saskatchewan River 
crossing were not finalized and that two bridge types would be carried forward to the completion of the 
functional study; 

› The NESW continued to be clear in their opposition to the proposed route for the Saskatoon Freeway. 
The NESW have consistently advocated that elected officials consider a broader decision-making 
framework for the SFFPS that more closely reflects a triple bottom line methodology and considers 
wider economic and environmental criteria. Additionally, the NESW group has called for the stakeholder 
engagement and communications team to pursue wider engagement efforts with Saskatoon and area 
residents, with a focus on building broader education/awareness regarding the Northeast Swale. The 
stakeholder engagement and communications team acted on this suggestion in Phase 2 by using a 
direct mail and social media campaign to reach 12,000 citizens living in or close to areas of Saskatoon 
that would be impacted by the proposed Phase 2 route. These citizens were specifically invited to learn 
more about the project by subscribing to updates through a dedicated project website; and 

› MVA played an important role in coordinating additional research that gave the project team a better 
understanding of the environmental assets currently found in the Northeast and Small Swales. This 
work was highlighted in a blog post on saskatoonfreeway.org that was published in August 2020. To 
maintain its impartiality and thus ensure the organization can continue to serve as an advocate for 
increased awareness of the Swales and environmental areas around Saskatoon, MVA advised the 
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stakeholder engagement and communications team that they would be taking no formal position 
regarding an endorsement for any preferred concepts for the Saskatoon Freeway. 

3.2.3 Stakeholder Pillar 3: Indigenous Rights-Holders 
Through the stakeholder identification work and leadership interviews completed during Phase 1, a total of 
39 Indigenous rights-holders were identified; these rights-holders (highlighted below) remained the focus 
of stakeholder engagement and communications work in Phase 2: 

› The STC (the STC includes eight member First Nations); 

› Cowessess First Nation/Cowessess Ventures Ltd. (south Saskatoon landowners); 

› Whitecap Dakota First Nation (a member of the STC); 

› Moosomin First Nation (landowner near Highway 16); 

› NOTE: Regular meetings were held with economic development representatives for 
Moosomin First Nation during Phase 1; these continued into Phase 2; 

› Red Pheasant Cree Nation (urban reserve landowners within the CoS city limits); 

› English River/Des Nedhe Development Corporation (south Saskatoon developers/landowners); 

› Saskatchewan First Nations Economic Development Network; 

› The Metis Nation – Saskatchewan; 

› Beardy’s and Okemasis Cree Nation (impacted by Saskatchewan River bridge crossing); 

› One Arrow First Nation (STC member; impacted by Saskatchewan River bridge crossing) 

› Saskatoon Metis Local #11, Local #126, and Local #165 (impacted by Saskatchewan River bridge 
crossing); 

› Little Pine First Nation; and 

› Muskoday First Nation (STC member; interested in more information and material). 

The main method of engagement and communication with Indigenous rights-holders was through direct 
mail. Letters were sent to Indigenous rights-holders from the Ministry at the outset of Phase 2 and were 
followed up with texts, phone calls, and meetings (if requested by the Indigenous rights-holder contacted). 
Letters were also sent in advance of the winter 2021 online information session to share the preliminary 
preferred route for Phase 2 released in October 2021, and in advance of the second online information 
session in winter 2022. Each letter not only provided a focused update on Phase 2, but also directed the 
recipients to the SFFPS website for more information and encouraged anyone with questions or concerns 
to contact the Ministry for more information. The Ministry responded directly to all requests for a virtual 
meeting or phone call as a follow up to these letters. 

The two online information sessions coordinated by the stakeholder engagement and communications 
team gave Indigenous rights-holders the opportunity to first review and comment on a short-list of design 
concepts (at a winter 2021 event) and then ultimately review and comment on the preferred route and 
interchange configurations (at a winter 2022 event).  

During Phase 1, the Ministry determined that Duty-to-Consult protocols were applicable to the proposed 
South Saskatchewan River bridge crossing. The Ministry proceeded with a Level 3 letter in Phase 1. A 
Level 3 letter is sent when a project was deemed to meet the following criteria created by the Government 
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of Saskatchewan in its Duty to Consult framework: to cause a short-term disturbance to land and/or a 
change in resource availability with a potentially significant impact, or a long-term disturbance to land and/or 
change in resource availability and/or permanent uptake of land with a potentially minor impact. A Level 3 
impact requires that written notice be provided, with an offer to meet with community to discuss project and 
seek input. Follow up is not required but may be appropriate. With the support of the stakeholder 
engagement and communications team and the Ministry of Government Relations, a Level 3 letter was 
developed and distributed by the Ministry during Phase 1 to First Nation and Metis rights holders with 
geographic proximity: Beardy's and Okemasis Cree Nation; One Arrow First Nation; Whitecap Dakota First 
Nation; and Saskatoon Metis Local 11, Metis Local 126, and Saskatoon Local 165. Due to limited 
responses, the stakeholder engagement and communications team recommended that a second Level 3 
letter be sent during Phase 2 to the same recipients; this was completed in May 2021. No responses were 
received. 

Issues and concerns raised by Indigenous rights-holders during stakeholder engagement and 
communications work that began in Phase 1 continued into Phase 2; these include the following: 

› Remain informed on project progression and involved in key milestones; 

› Concern regarding traffic being diverted away from their landholding area; 

› Interested in understanding access plans; 

› Wanting to ensure that SFFPS project team provides sufficient time for proper Indigenous governance 
and protocols; 

› Burning ceremonies on the Northeast Swale (want to ensure that smoke does not blow onto highway); 

› Concern regarding potential bridge lighting options and its and impact on bison habitat; 

› Bird conservation issues; 

› Highlighting the importance of considering visual colors from a First Nations and Metis perspective in 
any potential bridge design; 

› Plans to include Indigenous communities on procurement and construction; and 

› Impact on heritage sites and their traditional uses (west bank of river valley crossing). 

3.2.4 Stakeholder Pillar 4: Industry/Sector Partners 
Through the stakeholder identification work and leadership interviews completed during Phase 1, a total of 
31 industry/sector partners were identified; they remained the focus of stakeholder engagement and 
communications work in Phase 2: 

 

› CoS 

› RM of Corman Park 

› P4G Members 

› City of Warman and Martensville 

› North Saskatoon Business Association 
(NSBA) 

› Colliers International 

› Greater Saskatoon Chamber of 
Commerce/Regional Chambers of 
Commerce 

› Saskatoon Regional Economic Development 
Authority (SREDA) 

› Saskatchewan Trucking Association (STA) 
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› Regional Transportation Groups 

With favourable responses received during focused engagement work completed in Phase 1 regarding the 
project, the stakeholder engagement and communications team elected to focus its efforts during Phase 2 
on engagement via direct mail letter with this pillar, to maximize the team’s limited resources. Letters were 
sent to industry/sector partners at the outset of Phase 2 and in advance of both online information sessions. 
A letter was also sent in October 2021 advising of the initial preferred route for Phase 2 and indicating that 
this route would be the focus of the second online information session in the winter of 2022. Each letter 
provided a focused update on Phase 2 and directed the recipients to the SFFPS website for more 
information and encouraged anyone with questions or concerns to contact the Ministry for more information. 
The Ministry responded directly to all requests for a virtual meeting or phone call as a follow up to these 
letters.  

The two online information sessions coordinated by the stakeholder engagement and communications 
team gave industry/sector partners the opportunity to first review and comment on a short-list of design 
concepts (at a winter 2021 event) and then ultimately review and comment on the preferred route and 
interchange configurations (at a winter 2022 event). 

During stakeholder engagement and communications activities conducted as part of Phase 2, 
industry/sector partners conveyed the following messages to the project team; these were consistent with 
what was heard during Phase 1: 

› Continue with constant messaging and updates with leadership and representatives; 

› Participation on the project team is critical; 

› Ensure continued communication on the project itself; 

› A theme of general support for the project and a desire for it to proceed to construction as soon as 
possible; and 

› Consistent, clear, and transparent information that is up-to-date will help manage any possible land 
sale and development disruption. 

While no broad themes emerged as it relates to concerns among industry/sector partners; nevertheless, a 
list of specific and unique issues raised by those in this stakeholder engagement pillar is provided below: 

› Concern regarding intersection with agricultural lands; 

› Questions regarding bringing an irrigation line in from the river and potential impacts; 

› Concerns regarding access, traffic, and noise; 

› The ability to plant trees to function as a dividing line; 

› Concern that potential realignment on Highway 41 may add additional time to commute, causing 
residents to not use interchange; and 

› Questions regarding land assessment processes. 

3.3 Public 
The key tactics used to engage and consult the general public focused on regular blogs posted on the 
project website and available through email subscription, as well as two online information sessions in 
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winter 2021 and winter 2022. Multiple surveys were available to participants in both online information 
sessions. 

› As noted earlier, 12,000 pieces of paid direct mail advertising were distributed in June 2020 to CoS 
citizens living citizens living in neighbourhood communities within and adjacent to the proposed route 
for Phase 2, inviting them to visit the project website and sign up for a blog offering the latest project 
updates. A social media advertising campaign was used to support this direct mail campaign. 

3.3.1 Virtual Public Information Session and Surveys  
Due to restrictions on public gatherings resulting from COVID-19, the project team presented the initial 
concepts for Phase 2 through an online open house that ran from February 16 to March 2, 2021. More than 
2,100 people visited the website, and more than 360 responded to surveys embedded within the site. This 
first online information session featured multiple concepts for freeway route and interchange 
locations/design within Phase 2. Attendees were offered the chance to complete surveys to share their 
preferences and concerns around each concept. Results from this online information session were shared 
with the general public through a blog. 

Key input from public stakeholders that was received through this online information session, and which 
directly impacted the project’s team work on preferred route and interchange configurations, is highlighted 
below (these efforts are discussed more fully in other sections of this report): 

› Changes to the freeway’s route through the Northeast and Small Swales; 

› The additional of two access points and a service road to serve the potential industrial development 
north of Highway 16 and south of Patience Lake Road; 

› The combination of two initial concepts for the Highway 16 interchange (presented at the winter 2021 
online information session) to create a new concept that was ultimately presented as the preferred 
option at the winter 2022 online information session; 

› Shifting of the location of the 8th Street interchange to avoid wetlands; and 

› Shifting the alignment between Highway 11 and Highway 16 to minimize impacts on wetlands. 

In addition, public input from the winter 2021 online information session prompted the project team to initiate 
a study to measure potential noise impacts from the freeway, to add full wildlife fencing along both sides of 
the freeway between the Blackley Road interchange and the South Saskatchewan River, and to undertake 
additional investigation into overpass and underpass options at the Small Swale and Northeast Swale. 

A second online public information session was held from February 14 to 27, 2022 to present the preferred 
alignment and interchange configurations for Phase 2. Approximately 1,800 people visited the website, and 
over 100 responses were received to surveys embedded within the site.  

Praxis prepared reports summarizing the survey methodologies and results from the Phase 2 online 
information sessions 1 and 2. The reports are presented in Appendix B.  
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4 Transportation Planning 
4.1 Traffic Modelling 

4.1.1 Overview 
 Purpose 

The transportation modelling component of the SFFPS is intended to provide support to the advancement 
of the design concept for the Saskatoon Freeway by assessing the forecast interactions between the future 
freeway system and the planned and anticipated future developments in the region. This work is based 
upon a calibrated model of the study area developed previously. This model was reviewed at a high level 
for general structure and operation, and validation was done to get an indication as to whether it was 
continuing to perform as intended when originally developed. Then the model was modified for use in the 
SFFPS in several ways: 

› Updating of planned development within the study area based on new sector planning work that has 
been carried out since the model was initially built in 2013-2015, and correction of future development 
assumptions that no longer stand. This included updating of zone residential and employment 
forecasts, as well as addition and/or modification of zone connectors and arterial road links as 
necessary to load the anticipated development onto the network in a reasonable manner, in the 
absence of developed road network plans in areas of future development;  

› Updating the representation of the Saskatoon Freeway within the model to something closer to the 
current planning concepts, including locations of interchanges and, particularly in the southeast 
quadrant, the general alignment of the freeway; and 

› Modification of network elements to correct model operations where it became evident it was not 
producing realistic assignments in the 2063 horizon year. 

These steps are described in more detail in the sections that follow. 

The model was further updated in 2021 as part of the Phase 2 SFFPS work. This included additional 
information related to the Moosomin First Nation’s planned development in the vicinity of the Dalmeny 
Access/Highway 16 intersection. Previous updates also accounted for development in the Grasswood 
Business area and the Aspen Ridge neighborhood plan. Multiple model runs were considered in relation to 
the realignment of Highway 41 and access options including a flyover at Highway 41 and Range Road 
3043. 

 Model Structure   

The forecasts prepared for this functional planning study were prepared using the Saskatoon Regional 
Travel Demand Model (SRTDM) which was developed by HDR Corporation and completed in April 2015, 
jointly for the Ministry and the CoS. The original model and report (HDR, 2015) were reviewed to confirm 
the model validity. That report describes the development process and structural details of the model. The 
following provides a brief summary of the model development process carried out to create the model. The 
original report should be consulted for additional details. 

The model was calibrated to the 2013 base year using applicable household survey data to consider trip 
purposes including employment and education. The application of calibration factors was implemented 
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directly in VISUM as a series of automated procedures. The factors developed included generation factors 
to adjust total trip volumes to observed demand by purpose and trip distribution factors to adjust global 
Origin-Destination (OD) matrices to observed demand by purpose. 

The model was then extended to the prescribed horizon years based on land use forecasted by Urban 
Systems, with cooperation from the CoS and the Partnership for Growth (P4G) Task Force, comprised of 
the Rural Municipality (RM) of Corman Park, and Cities of Martensville and Warman. It should be noted 
that Urban System’s forecasts assume that the CoS population will grow at a compound annual growth rate 
(CAGR) of 2.5% based on a medium growth scenario prepared by the CoS’s Mapping and Research Group.  

Table 4.1 shows land-use information that the HDR model originally provides. It appears that population 
per household is anticipated to decline over the 50-year horizon.  

Table 4.1: HDR Model 

HORIZON 
YEAR 

HDR 
SCENARIO 

NAME 

HDR REPORT 
STATED 

POPULATION1 

MODEL 
DWELLING 

UNITS (DUs) 

CALCULATED 
MODEL 

POPULATION 
PER DU 

TOTAL 
EMPLOYMENT 

2013 Base-year 247,0002 119,195 2.07* 133,883 

2021 300k 300,000 147,315 2.04 161,464 

2032 400k 400,000 201,603 1.98 218,354 

2041 500k 500,000 257,707 1.94 272,797 

2063 50-year 850,000 464,892 1.83 463,428 
Note: 1Population horizon is calculated based on the population of the CoS, not the entire region. 
 2Calculated from Appendix B; Urban System Land Use Forecasts part of the SRTDM report. 
Source: SRTDM HDR Model Development Report (Table 7-5). 
 
Internal passenger trip forecasts were produced by running the model with updated land use and networks 
for the corresponding horizon year. The actual factors used to inflate external travel (from the base year) 
were 1.25 for the 300K scenario, 1.70 for the 400K scenario, 2.05 for the 500K scenario and 3.00 for the 
50-year horizon. These were distributed based on taking the counts at the Ministry’s external stations and 
using this information to construct a synthetic matrix. 

It is noted that the 2.5% growth rate is consistent with the expected growth in jobs in the CoS, whose 
compound annual growth rates range between 2.5% and 2.6%, as shown in Table 4.2 below (the CoS job 
growth rates are slightly higher, which is consistent with the CoS and its economic climate being a major 
driver in long-distance truck traffic growth to and from the CoS). 

Table 4.2: Projected CoS employment growth 

HORIZON 2013 2021 2032 2041 2063 

Total 
Employment 122,673 148,988 198,651 248,313 422,000 

CAGR wrt 2013 - 2.5% 2.6% 2.6% 2.5% 

Source: SRTDM HDR Model Development Report (Table 7-6) 
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The model incorporates approximately 33,000 links representing freeway, arterial, collector, local streets 
as well as rural roads in the study area. However, the local and rural network is represented just for visual 
context and those links are not calibrated or assigned in the modelling. A total of 361 Traffic Analysis Zones 
(TAZ) are defined, each representing an area of land with its existing or anticipated homes and jobs used 
to represent demand within the TAZ corresponding with existing and proposed development plans.  

The original modelling includes anticipated network modification (in the future 50-year horizon (2063)) 
model, also presented in Table 4.3 and on Figure 4.1:   

Table 4.3: HDR Model Anticipated Network Modifications 

NEW CONSTRUCTION UPGRADE TO EXISTING FACILITY 

Martensville Interchange (MHI) Highway 7 twinning (MHI) 

Warman Interchange (MHI) Highway 16 twinning (MHI) 

Highway 305 realignment (MHI) 7 upgraded interchanges (CoS) 

North Perimeter Highway (MHI) 8th Street upgrades (CoS) 

McOrmond South Extension (CoS) Traffic Bridge (CoS) 

North Commuter Parkway (CoS) Realignment of Highway 41 

West Connector Route Existing Highway 41 flyover at the Saskatoon Freeway 
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Figure 4.1: Future network enhancements (2063) 

 Validation 

While the original model was calibrated and validated as documented in the 2015 report, an effort was 
made as part of the SFFPS to spot-check that the model is still performing reasonably five years after it 
was published, and 7 years after the original base calibration year. A couple of approaches were tried, 
based on readily-available information, and the constraint that the model’s first horizon year is 2021. The 
checks were therefore essentially looking at whether recent actual planning and traffic data available 
appears consistent with the model. This is described in the following sections. 

 Bridge volumes 

A standard measure of macroscopic modelling performance is the fit of assigned volumes at screenlines, 
with one of the best being a river crossing, and the South Saskatchewan River is a prominent feature in 
this model. River crossings are particularly good tests as they have limited crossing points which are 
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typically major roads and so are well-reflected in the model. The overall total volumes crossing screenlines 
give a check of the distribution of origins and destinations in the model, and since the crossing links are 
usually high order connections, the volumes individually or in localized clusters can also indicate the 
effectiveness of the model’s network capacity in routing traffic to appropriate crossings. The CoS bridge 
network is presented in Figure 4.2. 

 

Figure 4.2: Bridge network in the CoS 

The CoS provided all 7 bridge traffic counts conducted in spring 2019, which was compared with the original 
model’s base and 2021 horizon scenarios to see any correlation in traffic volume. It should be noted that 
both Traffic Bridge and Chief Mistawasis Bridge were opened in 2018 so they were not modelled in the 
2013 base model, but they were counted by the CoS in 2019. As shown in Figure 4.3 and Figure 4.4 
below, the CoS’s bridge traffic count generally aligns well with the model projections, indicating that for the 
fundamental river screen-line in the study area, the model is performing reasonably well.  Dra
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Figure 4.3: Bridge traffic volume comparison (AM peak hour) 

 

Figure 4.4: Bridge traffic volume comparison (PM peak hour) 

The bridge count compared very well to the interpolated model forecast between 2013 and 2021 models in 
both AM and PM Peak hour. Table 4.4 and Table 4.5 show the comparison between the 2019 volume and 
interpolated 2019 volume using 2013 and 2021 data. In the AM peak hour, the total bridge volume is off by 
less than 1.5% from the interpolated model forecasts. However, the model appears to forecast about 13% 
higher than observed volume for 2019 in the PM peak hour. This could be due to some spreading of peak 
demand in the observed data. For the purposes of the SFFPS work this result is satisfactory. 
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Table 4.4: 2019 Counts (AM peak) 

HORIZON 

YEAR 
GORDIE 
HOWE 

Sid 
BUCKWOLD 

TRAFFIC BROADWAY UNIVERSITY 
CIRCLE 

DR N 
CHIEF 

MISTAWASIS 
TOTAL 

2019 3516 3192 742 1291 3668 5719 1087 19215 

2019 
(Interpolated) 

2690 3222 593 1170 3579 6962 979 19194 

Table 4.5: 2019 Counts (PM peak) 

HORIZON 
YEAR 

GORDIE 
HOWE 

Sid 
BUCKWOLD TRAFFIC BROADWAY UNIVERSITY CIRCLE 

DR N 
CHIEF 

MISTAWASIS TOTAL 

2019 4403 3051 1332 1826 3967 5777 1349 21705 

2019 
(Interpolated) 

3742 4374 816 1417 4152 8493 1556 24552 

Having more lanes on a given bridge could cause the bridge to attract more traffic. Table 4.6 shows the 
number of lanes on each bridge are mostly consistent except for Chief Mistawasis bridge. In 2013 the model 
did not incorporate the bridge because it was not opened until 2018. In the 2021 model, it shows one lane 
less in each direction, which could attract less traffic. However, the 2019 counts are not approaching 
capacity of even a 4-lane bridge, so the additional open lanes are evidently not yet a sufficient draw to 
divert traffic from the bridges to the south. Even so, the Circle Drive North bridge in the 2013 model is busier 
than in the CoS 2019 count but this decline in volume is explained by the opening of the Chief Mistawasis 
Bridge in 2018. 

Table 4.6: Bridges in the CoS 

BRIDGE NAME OPENING DATE # LANE TOTAL 
(2020) 

# LANE TOTAL 
(2013) 

# LANE TOTAL 
(2021) 

Gordie Howe 2013 6 6 6 

Sid Buckwold 1966 6 6 6 

Traffic 1916, reopened in 
2018    

Broadway 1932 4 4 4 

University 1916 4 4 4 

Circle Drive North 1983 6 6 6 

Chief Mistawasis 2018 6 (not open) 4 

 

 Dwelling Units 

The CoS census data was provided to compare against the original 2013 base and 2021 horizon model 
scenarios. The CoS also provided their 2018 counts of dwelling unit by neighbourhood. All these data sets 
are shown in Figure 4.5. 
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Figure 4.5: Example of model validation 

In general, the comparison shows reasonable agreement between the modelled and measured data from 
2013 to 2021. In specific locations, for example Evergreen, Kensington, and Rosewood, the dwelling unit 
counts grow reasonably from the 2013 base model to the 2021 model horizon year. In most neighbourhoods 
there is negligible growth, as expected for mature areas of the CoS. 

In a few locations the 2018 CoS count already exceeds the forecasted 2021 model totals, most notably in 
Stonebridge. The CoS commented that the Stonebridge community might be at capacity now with many 
infill developments taking place recently. It was agreed that the model forecast Dwelling Units total for this 
neighbourhood should be matched to the CoS’s 2018 counts.  

4.1.2 Updating 
Modification of the model for use in the SFFPS was carried out carefully, with the guiding principle being to 
change as little as possible in order to minimize the invalidation of the model calibration that was achieved 
by the original effort in 2015. However, some changes were necessary to accommodate the freeway itself, 
and new plans for development. Changes were also needed to correct poor behaviour in future year 
models, such as excessive use of U-turns and traffic taking unrealistically circuitous routes. Corrections to 
the model were also required such as removal of roads that existed in 2013 but will not remain connected 
once the freeway is in place (e.g. Range Road 3055 between Township Road 374 and Township 
Road 380). 

The initial stage of model modification included review of the model documentation along with the actual 
model as implemented in the VISUM software. This effort revealed a number of cases of the model 
implementation not being aligned with the documentation or with the current plans of study area authorities. 
For example, the original model showed 62,000 dwelling units and 67,000 employment in Traffic Area Zone 
(TAZ) 272, however in discussions with TWG members, it was concluded this would not happen in the 
future.  
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Phase 2 functional planning work included consideration to realigning Highway 41 to intersect at the 
Blackley Road interchange. This also included maintaining the existing Highway 41 travel pattern by 
incorporating a flyover; existing Highway 41 overpasses the Saskatoon Freeway. 

 Growth Plan Updates 

It was noted from the HDR model development report that the forecasts done in the model are expected to 
be updated in future as P4G and other regional stakeholders continue to carry out their own land use 
planning processes. This updating was carried out through review of a number of relevant sources, listed 
in Table 4.7. 

Table 4.7: Model modification data sources 

DEVELOPMENT 
SECTOR SOURCE URL 

P4G Regional Plan  P4G website https://partnershipforgrowth.ca/regional-plan/ 

Blairmore Sector 
Plan CoS Website 

https://www.saskatoon.ca/sites/default/files/documents/community-
services/planning-development/future-growth/sector-
planning/approved_blairmore_sector_plan_amendment_march_7_20
11.pdf 

Holmwood Sector 
Plan CoS Website 

https://www.saskatoon.ca/sites/default/files/documents/community-
services/planning-development/future-growth/sector-
planning/holmwood_sector_plan_2017_final.pdf 

Riel Industrial 
Sector Plan CoS Website 

https://www.saskatoon.ca/sites/default/files/documents/community-
services/planning-development/future-growth/sector-
planning/riel_industrial_sector_plan_-
_amended_january_25_2016.pdf 

University Heights 
Sector Plan CoS Website 

https://www.saskatoon.ca/sites/default/files/documents/community-
services/planning-development/future-growth/sector-
planning/UniversityHeightsSectorPlan2013Amendment.pdf 

P4G Regional Plan  P4G website https://partnershipforgrowth.ca/regional-plan/ 

Blairmore Sector 
Plan CoS Website 

https://www.saskatoon.ca/sites/default/files/documents/community-
services/planning-development/future-growth/sector-
planning/approved_blairmore_sector_plan_amendment_march_7_20
11.pdf 

 
It was confirmed that the P4G report development zone boundaries are generally aligned with the 
boundaries of the CoS limits and development sector plans. The one exception was an area of apparent 
overlap between the CoS’s current limits and the future P4G lands in the north of the Holmwood Sector 
Plan (TAZ 417, discussed below). However, the impact of this mismatch is negligible as the current model 
data for this TAZ is rather minimal (14 Dwelling Units and 13 Employments).  

 CoS Sector Plans 

Four Sector Plans had been developed (shown in Figure 4.6) in more detail following the completion of the 
original base model, so these were reviewed and added to the 2063 horizon year model. This required both 
modifications to the model network and adjustments to the zone growth forecasts. The four new sector 
plans are described below. 
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Figure 4.6: Four sector plan location 

Blairmore  
The Blairmore sector is located east of Perimeter Highway; north of the Canadian Pacific Railway rail line; 
west of Hampton Village, Dundonald, Confederation Park, Pacific Heights, and Parkridge neighbourhoods; 
and south of Beam Road (RM of Corman Park road). There are five main roads that form the major arterial 
links within the Blairmore sector; 33rd Street W, 22nd Street W, Diefenbaker Drive, McClocklin Road, and 
Claypool Drive. Five additional major roads were added to provide better network connections including 
connection to the freeway at the future Claypool Drive interchange. 

Holmwood  
The Holmwood Sector Plan report states the sector is Saskatoon’s newest Suburban Development Area 
(SDA ) for future urban expansion and the majority of the lands remain un-serviced and undeveloped at 
this point in time. The updated model has added major roads and intersections within the sector to provide 
better network connection. 
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Riel Industrial  
The Riel Industrial Sector is north of the Marquis Industrial Area and northeast of Highway 16, south of the 
Perimeter Highway alignment, and west of the South Saskatchewan River. The Riel Industrial Sector will 
accommodate fully-serviced light and heavy industrial, four commercial nodes, recreation areas/facilities, 
and the incorporation of the wetland complex. The Riel Industrial Sector is anticipated to employ 32,000 
employees at full build out. 

University Heights  
The University Heights SDA is made up of Saskatoon’s northeast neighborhoods, the University of 
Saskatchewan (University) lands, Agriculture and Agri-food Canada research lands, and future urban 
development lands.  

Updating the model to accommodate the four sector plans required modification to the network in the model 
including zone connectors. As these details were added in each sector a number of flow checks were done, 
often using the VISUM “flow bundle” tool to check that the major vehicle flows were making reasonable 
route choices. Through these checks a number of network shortcomings were observed and changes made 
to mitigate the issues. For example, some interchanges were modelled in the original network where there 
were none planned in any of the sector plans and links and nodes were disabled or removed in places to 
produce more realistic traffic flow. Other network adjustments were made to reduce misuse of low-capacity 
links and eliminate routes that will not exist in future (e.g. roads that cross the future freeway alignment 
were typically remaining in the original 2063 model). For zones, the numbers of connectors were modified 
in every development area to provide a better connection between the zone and the road traffic network. 
For example, one of the connectors modelled as crossing over the freeway which would not be realistic 
once the freeway is in place (see Figure 4.7). 

ORIGINAL MODIFIED 

  

Figure 4.7: Connector changes in 2063 model (Riel Industrial) 

The following Table 4.8 shows the key modifications made in the model to incorporate and account for 
future traffic flows specific to each of the four sector plans. This table does not show every modification 
made, but the most significant ones and examples of typical sorts of changes that were implemented in the 
2063 modified network. 
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Table 4.8: Key modifications for sector plan updates in the Model 

DEVELOPMENT 
SECTOR ORIGINAL 2063 MODEL UPDATED 2063 MODEL 

Blairmore 

  

Key Modifications 

Removal of links in model (provided freeway crossing where the sector plan didn’t indicate). 
Removal of links & nodes (interchange with 33rd Street West), which is not shown in the 
sector plan. 
Grade separation modification at the Township Road 364 crossing of the freeway (grade 
separation, not an interchange). 

Holmwood 

  

Key Modifications 

Removal of existing road link that crosses the freeway where no grade separation was 
indicated in the sector plan. 
Created collector and arterial links including new interchanges at the intersection of 8th 
Street and the freeway as per the Holmwood sector plan. 
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DEVELOPMENT 
SECTOR ORIGINAL 2063 MODEL UPDATED 2063 MODEL 

Riel Industrial 

  

Key Modifications 

Removal of link at Highway 12 service road because it is too attractive compared to future 
congested Highway 12 (misleading flow resulted). 
Wanuskewin road existing south of Marquis is 4-lane major arterial, north it reduces to 2-
lanes. However, in future with freeway to the north, 4-lane should be extended through the 
interchange all the way to Highway 11. This section was changed to Major Arterial all the 
way to Highway 11. 
Removed Highway 11 crossing the freeway. 
Created arterial and collector links including new intersections as per the Riel Industrial 
sector plan. 

University Heights 

  

Key Modifications 

Removed link which accessed the freeway where there is no interchange planned. 
Existing Central Avenue road straight part was removed in University of Heights sector plan 
because traffic showed diverting from the future network/should not be continued in the 
future. 
Removed link in model because connection unlikely as a new interchange is right beside it. 
Created arterial and collector links including new intersections as per the University Heights 
sector plan. 
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 Grasswood and Aspen Ridge Sector Plans 

Additional revisions were made in 2021 during the Phase 2 planning work: Aspen Ridge (June 2018) and 
Grasswood (May 2016). Only land-use data was updated from the respective plans. The connectors in the 
original TAZ were appropriate. 

Aspen ridge zone modifications illustrated in Figure 4.8 and include: 

› Realign zone boundary with the land use concept plan figure provided in the Aspen Ridge Sector Plan 
Report; 

› Assign 160 zone with mostly residential; and 

› Retain land use employment information from the original model. 

 

Figure 4.8: Aspen Ridge zone modifications 

Grasswood zone modifications are illustrated in Figure 4.9 and include: 

› Realign zone boundary with the land use concept plan figure provided in the Grasswood Sector Plan 
Report; 

› Assign 405 zone with mostly residential;  

› Assign 407 and 408 zones with industrial and recreation; and 

› Increase in population and employment information over the original model. 
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Figure 4.9: Grasswood zone modifications 

The population and employment data was updated as illustrated in Figure 4.10. 

 

Figure 4.10: Updated population and employment forecast 
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 Moosomin Plains Development – Vicinity of the Highway 16/Grid 684 (Dalmeny Access) 

Additional revisions were made in 2021 during the Phase 2 planning work: The traffic impact assessment 
(TIA) was completed for the Moosomin Plains development. The land use information in TAZ 421 
(Figure 4.11) was updated to reflect planned land uses. Current linkages in the model were maintained; 
however, the resulting traffic flows on access roads in the vicinity will require consideration as part of the 
Phase 3 planning work. Resulting model runs and peal hour volumes for Phase 1 and Phase 2 were 
checked to confirm there were no major impacts to previous assumptions and outcomes for Phase 1 and 
Phase 2. 

 

Figure 4.11: Updated Phase 3 VISUM model 

The TIA peak hour traffic volumes were used to back calculate land use details for loading into the travel 
demand model. This may be a need to make further updates to the TDM as part of the Phase 3 planning 
work to account for any additional development plans contemplated by the RM of Corman Park. 

 Saskatoon North Partnership for Growth 

The P4G Regional plan was used to develop the rural area land-use. A review of the model zones in the 
area surrounding the CoS was carried out to establish the content of the model and data available. A visual 
check by overlapping the model network with the P4G map image (Figure 4.12) determined that the 
boundary lines in the model essentially match the P4G geography.  Dra
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Figure 4.12: P4G Area map overlaid on the model TAZ system 

Table 4.9 shows the VISUM model contains all TAZ boundaries that are generally aligned with the 
boundaries of the CoS limits, and so in most cases each P4G zone corresponds to one or more whole 
model TAZ. In some cases, one P4G area covers some fractional combination of model TAZ as indicated 
in the table. 
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Table 4.9: P4G model zone 

P4G 
AREA TAZ 

MODEL ULTIMATE P4G P4G MODEL 

Dwellings 
Total Population Jobs 

Total Population Jobs Population Jobs 

1 415+418+419+441 30.3 55 21 970 7,110 915 7,089 

2 416+417 57.3 105 63 9,040 18,940 8,935 18,877 

3 291+292+442+443 14.2 26 891  42,150 -26 41,259 

4 421+422+1/3 of 
429 62.8 115 24 77,720 37,950 77,605 37,926 

5 290+1/3 of 425 122.8 225 588  34,090 -225 33,502 

6 1/3 of 425 114.0 209 460  9,070 -209 8,610 

7 1/3 of 429 46.1 84 16 44,630 20,150 44,546 20,134 

8 1/3 of 425 114.0 209 460 31,770 11,460 31,561 11,000 

9 427 198.9 364 184 18,520 6,410 18,156 6,226 

10 1/3 of 426 43.1 79 37 18,840 17,960 18,761 17,923 

11 423 114.8 210 116 60 4,520 -150 4,404 

12 1/3 of 426 43.1 79 37 360 70 281 33 

13 424+1/3 of 426 52.5 96 49 70,420 15,320 70,324 15,271 

14 403 610.1 1,117 39 130 50 987 11 

15 271 0.0 - 19,888 118,270 16,070 118,270 -3,818 

16 1/2 of 401 + 1/2 of 
406 95.0 174 27 2,980 1,500 2,806 1,473 

17 1/2 of 401 + 1/2 of 
406 95.0 174 27 88,370 10,030 88,196 10,003 

18 400+402+405 557.7 1,021 987 49,630 19,820 48,609 18,833 

19 408+407 1278.3 2,339 2,612   -2,339 -2,612 

20 412 3720.5 6,808 164   -6,808 -164 

21 404 31.9 58 1,110 23,160 9,040 23,102 7,930 

  Totals: 13,547 27,800 554,870 281,710 541,323 253,910 
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There was one significant modification made in the model, being TAZ 272 shown in Figure 4.13 just west 
and south of Wanuskewin Heritage Park. In the original 2063 model, this particular TAZ contained over 
60,000 Dwelling units (approximately 113,000 population). However, it was agreed in discussion among 
the TWG that there was little chance of residential development in this TAZ owned by the CoS but leased 
to Wanuskewin and slated for introduction of buffalo (N. Sarnecki personal communication, October 15, 
2019). As such all dwelling units were removed from TAZ 272 in the model. 

 

Figure 4.13: Modification in TAZ 272 

An additional change developed in TWG discussions was the addition of 100,000 population in the model 
to the east of the Saskatoon Freeway (see Figure 4.14). Land-use data at three TAZs (271, 401, and 406) 
were modified based on distributing the population simply by the area of the TAZ.  Dra
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Figure 4.14: Additional 100k population modification 

It is noted that total population of the network had slightly reduced from original HDR model. This is due to 
the updating of population and dwelling unit land-use information using the new sources, for example most 
of the employment was removed in the Blairmore development area as the sector plan shows most of the 
area planned as residential. Below Figure 4.15 and Figure 4.16 are representing the land-use difference 
between original model and modified model.  
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Figure 4.15: Dwelling units data changes between original and modified 
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Figure 4.16: Employment data changes between original and modified 
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Thus, the modified 2063 model contains approximately 830,000 population totals for the entire model with 
approximately 400,000 employments (using 1.83 conversion factor (population/DU) to calculate the input 
value of dwelling unit in the model based on the original model’s 2063 assumption as noted earlier). 2063 
Dwelling Unit, Population, and Total Employment totals are presented in Table 4.10. 

Table 4.10: 2063 Dwelling unit and employment information 

LAND TOTAL DWELLING UNIT POPULATION TOTAL EMPLOYMENT 

Inner CoS 349,098 638,848 352,761 

Outer CoS (P4G Area) 59,642 109,145 24,228 

City of Martensville 21,963 40,193 5,125 

City of Warman 23,324 42,683 11,506 

 
 Martensville & Warman 

The City of Martensville official community plan (September 2016) notes the Statistics Canada 2011 
population of 7,716 and experience of robust annual population growth of 55% over the last five years. 
However, it was agreed in the TWG meeting that no modification would be made from the original model 
long term growth assumption of 4% CAGR.  

The City of Warman official community plan (December 2014) also states that average annual growth rate 
between 2000 and 2013 is 6.8% with a median annual change of 6.6%. It was agreed with City of Warman 
(B. Toth, personal communication, September 4, 2020) that a 4% annual growth rate is a reasonable long-
term estimate given fluctuations above and below that figure.  

The TAZ P4G map overlay image confirms that the TAZ boundaries for Martensville are well aligned, but 
the zone boundaries are not completely aligned for the City of Warman. For the purposes of assessing the 
usage of the new freeway however, the exact alignment of TAZ with the limits of these Cities is not critical, 
as they are not directly adjacent to the freeway corridor, and so the future development is still likely to 
access the same freeway interchanges to the south of the cities regardless of the precise arrangement of 
development in Warman. This was agreed in a TWG meeting and as such, the Warman zones were not 
modified in the model.  

 Highway 41 Realignment and Existing Highway 41 Flyover 

The proposed realignment and four-laning of Highway 41 was analyzed using several access connection 
scenarios: 

› The first scenario did not allow for northeast bound to westbound left turns onto the realigned Highway 
41 nor a midpoint at-grade intersection with the realigned Highway 41 nor a midpoint flyover over the 
realigned Highway 41. This results in a number of U-turns occurring to the northeast of the proposed 
interchange location. The model suggested that local trips between the realigned Highway 41 and 
existing Highway 41 nearer to the interchange were travelling northeast to complete a U-turn and then 
heading southwest to the CoS; 
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› The second scenario considered an at-grade crossing on Highway 41 located at Llewellyn Road or at 
approximately 1.6 km east of Llewellyn Road. This scenario has potential to address local trips across 
Highway 41 recognizing the approximate 32,000 dwelling in the northeast part of the CoS. This scenario 
is not recommended given the high risk of right-angle high speed collisions; and 

› The third scenario considered a flyover at Highway 41 located at Llewellyn Road or at approximately 
1.6 km east of Llewellyn Road. This would also necessitate a connection of Llewellyn Road to Highway 
41 via Township Road 372. This scenario would provide a safe connection across Highway 41. 

The proposed interchange at the realigned Highway 41 does not include provision of the northeast bound 
to westbound left turn given the likelihood that the existing Highway 41 southeast of the interchange through 
to the CoS may be reclassified allowing for increased access points. There is also uncertainty of how 
development and the resulting road network may evolve between Highway 41 and Highway 5 with the 
Highway 5 interchange providing access to the Saskatoon Freeway. 

Figure 4.17 illustrates an example model run of several scenarios using the TAZ volumes in the vicinity of 
the realigned Highway 41. Scenarios included: 

› At-grade intersection with Highway 41 at 
Llewelyn Road; 

› At-grade intersection east of Llewelyn Road; 

› Flyover the realigned Highway 41; 

› No connection with Highway 41; and 

› Mid-point at-grade crossing Highway 41. 

 

Figure 4.17: Example model run in the vicinity of Highway 41 
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Modeling confirmed that a flyover of the realigned Highway 41 would serve local traffic in the vicinity and 
is the preferred scenario; thereby maintain access control along the realigned Highway 41. The existing 
Highway 41 access between the Highway 41 east interchange and the CoS could serve as local traffic as 
well as commuter traffic in and out of the city. 

4.1.3 Forecasting 
The 2063 horizon model, with the modifications described in the preceding sections of this report, was used 
to the test the impacts of planned Saskatoon Freeway interchanges in the Phase 2 (northeast quadrant) 
area of the Saskatoon Freeway. The AM and PM peak hour travel volumes by all modelled modes are 
summarized in Figure 4.18. 

 

Figure 4.18: Total travel demand (vehicle trips) 2063 horizon 

The number of lanes for each segment of the freeway was based on LOS C criteria used for the Regina 
Bypass project.   
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4.2 Route Continuity 
Driving a vehicle involves six basic driving conditions (SGI, 2019): 

› Driver Condition 

› Vehicle Condition 

› Light Condition 

› Weather Condition 

› Road Condition 

› Traffic Condition 

Most important is the Driver Condition so that the driver “…can adjust to all the other conditions…” (SGI, 
2019). Freeway driving involves increased speed and multiple lanes of traffic along with many other 
features. The driver’s task load increases with complexity. “The degree of this risk is a function of the traffic 
volumes on the minor road, the complexity of the curved alignment, and the complexity of the intersection 
geometry” (Minsitry, 2009).  

Route continuity refers to the provision of a directional path along and throughout the length of a designated 
route (TAC, 2007). “The principle of route continuity simplifies the driving task in that it reduces lane 
changes, simplifies signing, delineates the through route, and reduces the driver's search for directional 
signing” (TAC, 2007). “Desirably, the through driver, especially the unfamiliar driver, should be provided a 
continuous through route on which it is not necessary to change lanes and through traffic vehicular 
operation occurs on the left of all other traffic. In maintaining route continuity through cities and bypasses, 
interchange configurations need not always favour the heavy movement but rather the through route” (TAC, 
2007). The Transportation Association of Canada (TAC) definition of Route Continuity states that it is not 
necessary to change lanes; however, the Ministry has accepted that some lane changes are acceptable if 
direction is provided well in advance, given that additional lanes are being added between Highway 16 and 
Highway 11 for capacity requirements. 

 Highway 11 and Highway 16; which are 
National Highways, share a segment of 
the Saskatoon Freeway illustrated in 
Figure 4.19 purple and green highway 
routes. 

A major fork design can be used at points 
where a shared freeway segment begins. 
“A major fork occurs when a terminating 
freeway/expressway divides into two 
directional ramps that connect to another 
crossing freeway or when a freeway 
branches into two connecting ramps to 
separate high-speed road routes of equal 
importance. In effect, there is a left exit” 
ramp and a right exit ramp with no through 
movement. A high ramp design speed 
should be provided” (TAC, 2007). Major 
connectors are used where two freeways 
merge into one shared freeway.  

Figure 4.19: Highway 11 and Highway 16 route continuity 
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In simple terms a driver should not have to exit Highway 16 or Highway 11 to stay on these routes. 
Additionally, the driver should be able to maintain the posted speed along the highway route. The point in 
Phase 2 where Highway 11 and Highway 16 merge into the shared portion of the Saskatoon Freeway 
occurs at the Highway 16 Interchange; therefore, the functional design concept incorporates a major fork 
design as a means of maintaining route continuity. Route continuity is considered an important freeway 
attribute for these national highway routes. 

A major fork design concept was considered at the south terminal at Highway 11 for northbound traffic. 
However, the portion between the Saskatoon Freeway (south terminal at Highway 11) and the existing 
Highway 11/Circle Drive interchange would no longer be Highway 11. It would likely be renamed to 
Highway 11A or Circle Drive. This means that a conventional right exit ramp for northbound traffic on 
Highway 11, travelling into the city, could be implemented; therefore, land has been included in the right-
of-way requirements for this design. 
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5 Functional Design 
5.1 Design Criteria 

5.1.1 Freeway 
The Saskatoon Freeway will be designed, as a minimum, a divided four-lane freeway with a 130 km/h 
design speed. The freeway will be classified as a D-130-7430 roadway in accordance with the Ministry of 
Highways (Ministry) Design Manual (DM) and Standard Plans (SP), Transportation Association of Canada 
Geometric Design Guide for Canadian Roads (TAC), and the Ministry Supplement to the TAC Geometric 
Design Guide (SKS). The freeway includes a 32 m median, and would be constructed within a minimum 
right-of-way (ROW) width of 101.4 m. A summary of the geometric design standards for the Saskatoon 
Freeway is provided below in Table 5.1. 

Table 5.1: Highway geometric design standards 

ITEM GEOMETRIC DESIGN STANDARD 

Functional Highway Classification 
D-130-7430 

(Divided) Provincial Highways 
Saskatoon Freeway 

Minimum ROW Width (m) 101.4 m 

Equivalent Minimum "K" Factor 
Crest 195 

Sag 75 

Minimum Stopping Sight Distance (m) 290 m 

Maximum Grade (%) 
Upgrade 3% 

Downgrade 5% 

Minimum Grade (%) 0.0% 

Maximum Superelevation (%) 6% 

Minimum Radius (m) 950 m 

Minimum Spiral "A" Parameter (m) 300 m 

Number of Lanes 4 

Through Lane Width (m) 3.7 m 

Shoulder Width (m) 
Inner 1.0 m 

Outer 3.0 m 

Standard Cross-Fall (%) 

Lanes 2% 

Inner Shoulder 2% 

Outer Shoulder 5% 

Median Width (m) 32 m 

Surfacing Structure Standard Pavement - Asphalt Concrete 
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The Saskatoon Freeway crosses the following three highways through the Phase 2 limits: 

Highway 41: Highway 41 is an undivided two-lane highway with a 100 km/h posted speed which runs 
northeast from the CoS to the City of Melfort. South of the proposed Saskatoon Freeway crossing, 
Highway 41 curves to the south and terminates at Highway 5 at a stop-controlled intersection. 

Note: It is proposed that Highway 41 is realigned from a point near Bergheim Road (Township 
Road 374) west to the proposed integrated Blackley Road interchange. The realigned highway will 
comply with Ministry standards for access controlled four-lane highways. 

Highway 5: Highway 5 runs east-west between the CoS and the Manitoba border. East of the CoS, Highway 
5 is an undivided two-lane Highway with a 100 km/h posted speed. Within the CoS limits, Highway 5 
becomes College Drive, a four-lane divided arterial which runs through the CoS and terminates at /Idylwyld 
Drive. It is understood that the Ministry is planning for the twinning of Highway 5 by adding westbound lanes 
on the north side of existing Highway 5 lanes from west of Llewellyn/Winmill Road to Highway 316. As such, 
the Highway 5 interchange alternatives have been developed to tie-into the future twinned Highway 5. 

Highway 16: Highway 16 is a divided four lane highway with a 130 km/h design speed within the study 
limits. Highway 16 is part of the National Highway System and connects the CoS with the City of Edmonton 
to the west and the City of Winnipeg to the east. 

Highway 11: South of the Saskatoon Freeway, Highway 11 is a divided four lane highway with a 130 km/h 
design speed and connects the CoS with the City of Regina. Highway 11 becomes Idylwyld Drive though 
the CoS and is part of the NHS. North of the CoS, Highway 11 continues north and connects the CoS with 
the City of Prince Albert.  

5.1.2 Interchanges  
Within the Phase 2 study limits, system level interchanges are recommended along the Saskatoon Freeway 
at Highway 16 and Highway 11: freeway to freeway intersections. As discussed previously in this report, 
these highways are part of the NHS and share a segment with the Saskatoon Freeway. As such, these 
provincial highways will be designed to the same D-130-7430 standard as the Saskatoon Freeway and will 
intersect the Saskatoon Freeway utilizing a major fork design. This means that the 130 km/h design speed 
will be maintained along the NHS route with other movements being designed at a lower speed. 

In addition to the two system level interchanges, Phase 2 includes service level interchanges along 
Saskatoon Freeway at Central Avenue, Blackley Road, Highway 41 east at the realignment location, 8th 
Street, Zimmerman Road, and Floral Road west.  

A hybrid interchange (Partial System and Service Level) is proposed at Highway 5 and the realigned 
Highway 41/Blackley Road/Saskatoon Freeway intersection. 
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The geometric design standards for interchange ramps are summarized in Table 5.2 below: 

Table 5.2: Interchange geometric design standards - ramps 

ITEM GEOMETRIC DESIGN STANDARD 

Single Lane Ramp Width (m) 4.8 m 

Minimum Design Speed of Loop Ramp (km/h) 50 km/h 

Shoulder Width (m) 
Left 0.6 m 

Right 2.5 m 

Minimum Radius of Curve 

DS=50* 90 m 

DS=60* 130 m 

DS=70* 190 m 

DS=80* 250 m 

DS=90* 340 m 

DS=100* 440 m 

DS=110* 600 m 

DS=120* 750 m 

DS=130* 950 m 

Equivalent Minimum "K" Factor Crest (Sag) 

DS=50* 10 (10) 

DS=60* 15 (15) 

DS=70* 25 (25) 

DS=80* 40 (30) 

DS=90* 50 (35) 

DS=100* 85 (45) 

DS=110* 125 (55) 

DS=120* 165 (65) 

DS=130* 195 (75) 

*50 km/h design speed to be used for loop ramps only. 60 km/h – 90 km/h design speed to be used for Highway – Arterial connections. 
100 km/h – 120 km/h to be used for Highway – Highway connections. 130 km/h Design speed to be used along Saskatoon Freeway 
and maintaining route continuity between National Highways (Highway 16, Highway 11). 

In addition to the above, the following design standards were considered in the development and evaluation 
of interchange concepts: 

Interchange Spacing: Based on the Saskatchewan Roadside Management Manual (RSMM 430-30), the 
Saskatoon Freeway is considered ‘U-1’ access management level which represents the highest level of 
urban control and is considered a freeway standard. At-grade intersections are not permitted at this access 
management level and interchanges are to be spaced at a minimum of 3.2 km. Additionally, a minimum 
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weaving length will be maintained to ensure efficient operation on freeways. In particular, Section 3.7.3.3 
of TAC Geometric Design Guide for Canadian Roads recommends ‘weaving length between a freeway 
interchange and an arterial interchange normally should be in the range of 800 m to 1000 m and between 
arterial interchanges in the range of 550 m and 700 m. 

Consecutive Exits: One exit point per direction of travel will be permitted at each interchange. An exception 
is allowed at interchanges where major forks are provided such as the Saskatoon Freeway southbound at 
the Highway 16 interchange. Collector-Distributor C-D roads (or sub-collectors) will be utilized along the 
Saskatoon Freeway to combine consecutive exits at each interchange. C-D roads will be designed as single 
lane exits from the freeway with a separation of 17 m between mainline and C-D driving lanes.  

Ramp Design: Direct tapers shall be used for freeway exit as per TAC Figures 10.8.2.  Freeway entrances 
will be designed as parallel entrances as per TAC Figure 10.8.5 and 10.8.6.  Parallel lane entrances will be 
used for more conservative property protection and allow for future direct taper replacement if required 
during future design phases.   

Design Vehicles: Critical interchange movements and at intersections along the NHS (as described in 
Section 2.2.1) will be designed to accommodate at a minimum WB-20 design vehicle (Figure 5.1), as well 
as consideration to Long Combination Vehicle (LCV) trucks permitted in Saskatchewan.  

 

Figure 5.1: WB-20 design vehicle dimensions 

Roundabouts: Roundabouts will be considered at ramp terminal intersections as an alternative to signalized 
intersections. If warranted, roundabouts will be designed in accordance with the Alberta Transportation 
Design Bulletin 68, Roundabout Design Guidelines on Provincial Highways. The Alberta Ministry of 
Transportation standards (Design Bulletin #68/2010) for roundabouts has been used in Saskatchewan, 
which requires a minimum WB-21 design vehicle. 

Saskatchewan is now considering two-lane roundabouts in Saskatchewan since submission of the Phase 1 
Functional Design Report. 
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Figure 5.2: WB-21 design vehicle dimensions 

Pavement Widening at Structures: Mainline pavement widening (including speed change lanes for ramps, 
forks, and connectors) adjacent to the South Saskatchewan River shall begin a minimum of 100 m from the 
structure abutments.  

5.1.3 Secondary Roads 
Central Avenue: The Central Avenue cross road is a planned six-lane divided road with a posted speed of 
60 km/h through the study limits. Central Avenue runs north-south along the east side of the CoS from 
Highway 5 in the south to McOrmond Drive in the north.  

Range Road 3050: Range Road 3050 is a two-lane undivided road with a posted speed of 80 km/h through 
the study limits. Range Road 3050 runs north-south between Fedoruk Road and the South Saskatchewan 
River and crosses the Northeast Swale south of the Saskatoon Freeway. 

Blackley Road: Blackley Road (Range Road 3044) is a two-lane undivided road that runs north-south from 
Township Road 374 in the north to Highway 41 in the south. Blackley Road terminates at Highway 41 
approximately 600 m north of the Highway 5/Highway 41 intersection.  

8th Street: West of Boychuk Drive, 8th Street is currently a six-lane urban street with a 50 km/h speed limit. 
It has a concrete median and significant retail and commercial frontage. East of Boychuk Drive 8th Street 
is a two-lane undivided road. At the proposed future Freeway crossing location, 8th Street is an unpaved 
rural municipal road. For interchange planning purposes, it is assumed the six-lane urban cross section will 
be extended beyond the Freeway in the future. 

Circle Drive: Circle Drive is a ring road freeway within the CoS that currently serves as both Highway 11 
and Highway 16 for parts of its route. Highway 16 connects to Highway 11/Circle Drive approximately 7 km 
west of the proposed Freeway crossing. This 7 km of Highway 16 is expected to be converted to an urban 
freeway or expressway with a lower speed limit upon construction of the Saskatoon Freeway. Both Circle 
Drive and Highway 11 are four-lane divided rural cross sections. 

Patience Lake Road: Patience Lake Road is an east-west two-lane municipal road with a speed limit of 
90 km/h. The west terminal is at Zimmerman Road. The future location of Patience Lake Road in the vicinity 
of the Saskatoon Freeway may be revised depending on development needs in the future. This report 
considered flyovers along the current alignment. 
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Zimmerman Road: Zimmerman Road is a north south municipal road that currently connects Highway 5 to 
Highway 16 on the east side of Saskatoon. For most of its alignment, Zimmerman Road is an unpaved 
two-lane rural cross section that becomes a four-lane divided urban cross section near Highway 16/Circle 
Drive. Zimmerman Road currently terminates at Highway 16 but is expected to be extended south to cross 
the proposed Saskatoon Freeway in the future. For planning purposes, the future extension is assumed to 
be a two-lane rural cross section with a speed limit of 80 km/h. 

Floral Road: Floral Road is an unpaved east-west rural municipal road with a speed limit of 80 km/h. Just 
west of the study area, Floral Road intersects with Highway 11 near the Grasswood Development. At the 
southeast limit of the study area, Floral Road intersects with Highway 16. 

The Rural Municipality (RM) of Corman Park surrounds the CoS and includes over 1,200 km of municipal 
roads spanning over 2,000 km2. The roadway standards for an Industrial Paved Road in the RM of Corman 
Park are summarized below in Table 5.3. 

Table 5.3: RM of Corman Park standards – industrial paved road 

ITEM GEOMETRIC DESIGN STANDARD 

Minimum Right-of-Way Width (m) 46.0 m 

Design Speed (km/h) 100 km/h 

Finished Top Width (m) 4.5 m/lane 

Standard Cross-Fall (m/m) 0.02 

Minimum Radius (m) 440 m 

Side Slope 3:1 to 4:1 

Ditch Bottom Width (m) 4.0 m to 7.0 m 

Maximum Road Gradient (%) 5% 

Stopping Sight Distance (m) 200 m 

Additional details are provided in the Design Criteria Memorandum located in Appendix C. 

5.1.4 Bridge  
The Bridge Design Criteria is documented in the “Structure Design Criteria Summary” dated April 15, 2020 
included in Appendix D. The roadway geometry determines the bridge opening for the roadway and railway 
overpasses. Vertical and horizontal clearances have been set to meet Ministry bridge requirements and the 
use of open abutments with headslopes set at 3:1 (H:V). The use of Mechanically Reinforced Earth (MSE) 
retaining walls are an option to reduce bridge span lengths and will be preferred at overpass locations with 
a high skew angle to the underlying roadway. Foundation support for the abutments will be independent of 
the MSE walls. 
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In general, the following Ministry standards are used for the conceptual design of the roadway, railway and 
river bridges: 

› Bridge Design Criteria BD100-Ver 2018-1; 

› Standard Plans 20150, 20152 & 20154; and 

› TAC Geometric Design Supplement SKS2.2.10-A. 

Vertical Alignment: A minimum longitudinal grade of 0.5% has been provided on bridge decks that are not 
located on vertical curves. Bridges located on vertical curves shall have the crest of the vertical curves 
located beyond the length of the superstructure and approach slabs and in no case shall more than 20 m 
length of bridge have a gradient less than 0.5%. 

Vertical clearance for roadway overpasses shall be a minimum of 5.3 m clear from the top of the underlying 
roadway to the underside of the superstructure. 

Vertical clearance for railway overpasses shall be a minimum of 7.31 m from the top of rail to the underside 
of the superstructure. 

Horizontal Alignment: The location of abutments, piers, straddle bents and MSE retaining walls is based on 
providing lateral clearances shown on Standard Plan 20154 – Lateral Clearances at Underpasses for 
Roadway Structures. A minimum clearance of 9.0 m shall be provided from the edge of the lane to the face 
of from abutment, pier, straddle bent or MSE retaining wall. 

Locations of abutments and pier for all railway overpasses shall provide clearances and allowance for a 
second future track, a maintenance road and a multi-use pathway in accordance CN Rail and Transport 
Canada Standards. 

Overpass widths shall accommodate the lane and shoulder widths of the roadway. 

5.1.5 Drainage 

The functional drainage design considered standards and recommendations from several sources. Detailed 
information on where these criteria were applied are found throughout the Drainage Concept section of this 
report.  

The primary focus of the drainage design was to identify and pass existing watershed with no change to 
the flow or drainage path. This functional design recommends some minor exceptions which have been 
outlined in Section 9.4 Drainage Recommendations. Otherwise, all flow intercepted by the Freeway is 
directed such that it re-joins its natural drainage path and generally, the only significant modification to 
drainage is where natural overland sheet flow is intercepted by the ditch and focused into a culvert where 
it crosses the Freeway. This flow will still make its way to the same primary downstream drainage path.  

The Transportation Association of Canada Geometric Design Guide for Canadian Roads and the 
Saskatchewan Supplement to the Geometric Design Guide for Canadian Roads were both referenced.  

Table SKS 2.2.8-A.1 in the Geometric Design Guide Supplement (Interim) indicates minimum ditch 
grades.  
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The standard maximum culvert spacing of 800 m was applied. This spacing was not necessary to achieve 
functional drainage. Several culverts were proposed only to meet this standard and have been noted as 
such. This provides a conservative design at this stage that meets all requirements. In the detailed design 
stage the drainage plans may be refined to optimize trade-offs between ditch gradient, ditch depth, and 
embankment profile. 

Ministry Design Directive #1/2019 Design High-water Level may be applicable during detailed design. It 
indicates that, in cases where the current water level is near or exceeding the previous high-water level 
(HWL) and there is a n expectation that future water levels may exceed the HWL, a projected future HWL 
may be used for design purposes. The projected future HWL can be used in place of the HWL in the table. 
The future HWL should be based on trend analysis, spill elevation, risk assessment, or other appropriate 
methods and documented in the design file.  

Saskatchewan Supplement (SKS) to TAC Geometric Design Guide for Canadian Roads (TAC-GDG) 
indicates that in areas that naturally drain towards trapped low areas, the longitudinal ditch profile may be 
less than 0.05% grade. 

Through correspondence during Phase 1 the Saskatchewan Water Security Agency (WSA) provided 
guidance on detention of increased peak runoff and lost retention.  

5.2 Freeway Alignment Concepts 
Due to the length of the Saskatoon Freeway in Phase 2, it was reviewed in two sections, a north section 
and a south section. The freeway north and including Highway 5 was in the north section and everything 
south of Highway 5 was in the south section. 

5.2.1 North Section 
The alignment for the Saskatoon Freeway was identified in a previous study shown as Freeway Concept 1 
(red) in Figure 5.3, with red dashed lines representing the original 500 m wide corridor. The previous study 
recommended interchanges at Central Avenue, Blackley Road, Highway 41, and Highway 5. Some of the 
key challenges associated with the north section are the crossings of the Small Swale and the Northeast 
Swale and the close spacing of interchanges. Additional constraints for the north half include areas of 
Sharp-Tailed Grouse Leks, University of Saskatchewan Lands, Federal Lands, and existing land use. 

As discussed further in Section 2.2.3, the area surrounding the Small Swale and Northeast Swale is 
considered environmentally sensitive and as such, two alternative concepts were developed to reduce 
impacts. Freeway Concept 2 (yellow) shifts the freeway approximately 250 m north to avoid the most 
sensitive areas of the Small and Northeast Swales. Freeway Concept 3 (purple) shifts the freeway further 
north to further reduce environmental impacts associated with the Northeast Swale, and to minimize the 
length of water crossing. Dra
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Figure 5.3: Northern alignments through the Swales 

As discussed in Section 5.1.2, the Saskatchewan Access Management Standards require a 3.2 km 
minimum spacing between freeway interchanges. While Freeway Concept 3 would increase the separation 
between Blackley Road and Highway 41 interchanges such that the spacing exceeds the 3.2 km minimum 
requirement, the spacing between Highway 41 and Highway 5 is less than desirable (2.4 km) in all three 
concepts. As such, there is insufficient spacing between Central Avenue and Highway 5 for four full 
movement interchanges (all turns and crossings). To address this concern, additional mainline alignment 
concepts were developed with consideration of minimum interchange spacing requirements. The first two 
concepts provide access to the freeway without changing Highway 41; however, some traffic would need 
to use the Blackley Road interchange for freeway access which would mix some local neighborhood trips 
with highway traffic. Blackley Road would become a partial or full move interchange depending on the 
preferred freeway alignment and interchange spacing. The next two concepts consider a realignment of 
Highway 41 north of the Saskatoon Freeway with a new interchange midway between Blackley Road and 
Highway 41 to create more space between interchange and improve traffic flow. These four mainline 
alignment concepts are discussed further below:  
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 Concept 2 

Concept 2 (shown in Yellow in Figure 5.4) maintains the existing Highway 41 location and includes full 
interchanges at Central Avenue, Highway 41, and Highway 5. Based on the close spacing between Blackley 
Road and Highway 41, Blackley Road would need to be a partial interchange which means not all turns are 
accommodated at this interchange. It should also be noted that the spacing between Highway 41 and 
Highway 5 interchanges would still be substandard. 

 

Figure 5.4: Saskatoon Freeway Phase 2 northern alignment Concept 2 

 Concept 3 

Concept 3 (shown in purple in Figure 5.5) maintains the existing Highway 41 location and includes full 
interchanges at Central Avenue, Highway 41, and Highway 5. The additional spacing provided by the purple 
alignment (Freeway Concept 3) allows for a full moves interchange at Blackley Road; however, the spacing 
between Highway 41 and Highway 5 interchanges would still be substandard.  

 

Dra
ft



Saskatoon Freeway Functional Planning Study 
Phase 2 Functional Design Final Draft Report 
 

Saskatchewan Ministry of Highways  

96 July 5, 2023 © SNC-Lavalin Inc. 2023. All Rights Reserved. Confidential. 
 

 

 

Figure 5.5: Saskatoon Freeway Phase 2 northern alignment Concept 3 

 Concept 4A 

Concept 4A (shown in purple in Figure 5.6) is based on the purple alignment (Freeway Concept 3) with 
Highway 41 realignment ‘A’ (shown in blue) immediately north of the Federal Lands. This concept allows 
for a full interchange at Central Avenue, Highway 41 Realignment ‘A’, and Highway 5 while complying with 
Saskatchewan Access Management Standards. Flyovers with no freeway access would be provided at 
Blackley Road and at the existing Highway 41 location. Dra
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Figure 5.6: Saskatoon Freeway Phase 2 northern alignment Concept 4A 

 Concept 4B 

Concept 4B (shown in purple in Figure 5.7) is based on the purple alignment (Freeway Concept 3) with 
Highway 41 realignment ‘B’ (shown in blue) further north. This concept allows for a full interchange at 
Central Avenue, Highway 5, and a combined interchange at Blackley Road and Highway 41 Realignment 
‘B’. A flyover with no freeway access would be provided at the existing Highway 41 location and the 
remaining parts of the existing Highway 41 would become an arterial road, transitioning to lower speeds. Dra
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Figure 5.7: Saskatoon Freeway Phase 2 northern alignment Concept 4 

Based on feedback from the Virtual Public Information Sessions, and confirmed through the Multiple 
Account Evaluation (MAE), Freeway Concept 3 (Figure 5.3) was selected as the preferred alignment 
through the Swales. Following the MAE, executive team members and subject matter experts met to 
discuss the concept of realigning Highway 41. They decided that the preferred Freeway alignment would 
include Highway 41 realignment B. The primary driver for this was to better serve the travel desire lines 
between Highway 41, the Saskatoon Freeway, and the employment area north of the CoS as discussed in 
Section 4.1.2.1.6 of this report. The realigned Highway 41 is estimated to serve over 4,000 Annual Average 
Daily Traffic (AADT) in 2063. 

5.2.2 South Section 
The Phase 2 south section are from Highway 11 to south of Highway 5 (Figure 2.14). The mainline 
alignment is generally located within the previously approved 500 m wide corridor and maintains a standard 
32 m wide median. Minor modifications to the mainline alignment were identified at three locations: 

1. North of 8th Street, the alignment was shifted to the east side of the 500 m wide corridor to fit 
between a wetland and a yard site. This required the introduction of two flat horizontal curves 
between Highway 5 and 8th Street. 
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2. Near Patience Lake Road, the northbound and southbound lanes split to accommodate a bridge 
for southbound traffic to overpass the northbound lanes and connect to Highway 16 from the 
mainline. The median width varies by concept but becomes as wide as 90 m in some concepts. 

3. Between Highway 16 and the Floral Road crossing, the mainline is shifted beyond the north limits 
of the 500 m wide corridor. This shift avoids several large wetlands, eliminates some of the curves 
in the original 500m corridor, minimizes construction risk, and creates a superior crossing angle 
with the CN Rail line. The mainline shift also reduces the skew and allows for shorter bridges at the 
railway overpass. 

5.3 Interchange Layout Concepts  
In conjunction with the freeway alignment concepts, a number of interchange concepts were developed at 
each location to address the system and service interchange needs. Preliminary concepts were developed 
to a thick line level of detail and presented to the public and other stakeholders at an online Virtual Public 
Information Session held between February 16 and March 2, 2021. Interchange concepts were developed 
with consideration for both maintaining the existing Highway 41 alignment (Freeway Concept 1 & 2) and 
realignment of Highway 41 (Freeway Concept 3 & 4).  

The following sections describe the development and evaluation of interchange concepts at Central 
Avenue, Blackley Road, Highway 41, Highway 5, 8th Street, Highway 16, Grasswood/Floral Road and 
Highway 11. Directional descriptions within this section utilize a from-to or origin-destination convention. 
For example, the description of “Ramp N-W” describes traffic flow originating from the north, with an ultimate 
destination west of the interchange. 

5.3.1 Central Avenue Interchange Concepts 
To increase separation between the Central Avenue Interchange and the Small Swale, it is recommended 
to shift the alignment of Central Avenue to the east. This significantly reduces the impact to the Small Swale 
and was an option generally supported by environmental stakeholders and experts. Since Central Avenue 
is anticipated to be a higher volume roadway than Range Road 3050 south of the Freeway, the 
recommended plan includes closing the existing Range Road 3050 north of McOrmond Drive and utilizing 
Central Avenue as the primary roadway for Freeway access/crossing. The two Central Avenue Interchange 
concepts are discussed below. 

 Central Avenue Concept 1 

Concept 1 is a diamond configuration with two-lane ramps to/from the west and single-lane ramps to/from 
the east. This configuration will provide full access to/from Central Avenue and can be constructed using 
either signalized intersections or roundabouts depending on the findings of the traffic analysis. Based on 
preliminary traffic projections, there is a need for five lanes per direction west of Central Avenue and four 
lanes per direction east of Central Avenue. As such, the interchange provides a transition opportunity 
through use of two-lane ramps. Concept 1 is presented below in Figure 5.8.  
Dra
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Figure 5.8: Central Avenue Interchange Concept 1 

 Central Avenue Concept 2 

Concept 2 is a diamond configuration on the north with a Parclo A2 configuration on the south. In the 
eastbound direction, a Collector Distributer (C-D) road will be required along the Saskatoon Freeway to 
combine the W-S and W-N ramp exits with a single freeway exit. This configuration will provide full access 
to/from Central Avenue and provide greater access for eastbound vehicles to exit and travel north through 
a dedicated W-N loop ramp. Based on preliminary traffic projections, there is a need for five lanes per 
direction west of Central Avenue and four lanes per direction east of Central Avenue. As such, the 
interchange provides a transition opportunity through use of the two-lane ramps for the C-D road and 
eastbound on-ramp. Concept 2 is presented below in Figure 5.9.  Dra
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Figure 5.9: Central Avenue Interchange Concept 2 

Based on feedback from the Virtual Public Information Sessions, and confirmed through the MAE, 
Concept 1 was selected as the preferred interchange configuration. Additional property will be protected to 
accommodate a potential future loop ramp in the SE quadrant. Furthermore, if warranted by traffic, the 
property envelope could accommodate a diverging diamond interchange.  

5.3.2 Highway 41/Blackley Road 
As discussed in the sections above, alternatives were developed for Highway 41/Blackley Road which 
considered maintaining the existing Highway 41 crossing location and realignment of Highway 41. As 
discussed further in Section 5.2.1, the purpose of this realignment is to provide standard interchange 
spacing between Central Avenue, Highway 41, and Highway 5 interchanges. Initially, alternatives were 
developed for Highway 41 under the assumption that Highway 41 would be a three-leg interchange with 
the portion of Highway 41 between Saskatoon Freeway and Highway 5 closed. However, based on 
consultation with the CoS, there was a strong preference for maintaining through traffic along Highway 41. 
As such, Interchange Concepts 1 and 2 are based on maintaining the existing alignment of Highway 41 
and a four-leg interchange with the Saskatoon Freeway. These two interchange alternatives are compatible 
with North Section Concept 1 or 2 as discussed in Section 5.2.1. Interchange Concept 3 and 4 are based 
on the Highway 41 realignment as illustrated in North Section Freeway Concept 4. As part of Interchange 
Concept 3 and 4, a new interchange would be required between existing Highway 41 and the realigned 
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portion of Highway 41. The existing portion of Highway 41 would continue south as a lower speed roadway 
and cross the freeway with a flyover structure. The four Interchange concepts for Highway 41/Blackley 
Road are discussed below. 

 Existing Highway 41 Concept 1 

Existing Highway 41 Concept 1 (Figure 5.10) includes a modified partial cloverleaf interchange 
configuration which provides for free-flow movements at the interchange. However, due to the configuration 
of this interchange, not all moves can be provided without causing significant weaving concerns. The 
northbound to westbound could be serviced by a partial or full move interchange at Blackley Road as per 
North Section Concept 1 or 2. As this configuration has multiple exits at the interchange, a Collector-
Distributor Road would be required along northbound and southbound Saskatoon Freeway.  

 

Figure 5.10: Existing Highway 41 Interchange Concept 1 

 Existing Highway 41 Concept 2 

Existing Highway 41 Concept 2 (Figure 5.11) is a Parclo A4 configuration which requires two intersections 
along Highway 41. Although this is considered a lower speed interchange relative to Concept 1, the Parclo 
configuration provides all moves to/from Saskatoon Freeway and Highway 41. Based on initial traffic 
analysis, there is a potential need for a two-lane loop ramp due to high northbound to westbound traffic 
volumes.  
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Figure 5.11: Existing Highway 41 Interchange Concept 2 

 Highway 41 Realignment Interchange Concept 1 

Highway 41 Realignment Interchange Concept 1 (Figure 5.12) is a traditional Parclo A4 configuration which 
requires two intersections along the Highway 41 realignment. Highway 41 Realignment ‘B’ accommodates 
the large desire of vehicles wanting to access the industrial areas in North Saskatoon. These vehicles are 
currently using Township Road 374 and crossing Chief Mistawasis Bridge which is predicted to reach 
capacity by 2063 in the travel demand model as the area grows in the future. Adding more traffic to the 
Chief Mistawasis Bridge crossing would likely result in reaching capacity earlier than originally predicted. 
Blackley Road would be realigned to the west with a flyover structure. Access to the Saskatoon Freeway 
from Blackley Road would be via the Highway 41 interchange, which would require a left turn from 
southbound Blackley Road to Highway 41. To help alleviate some of the left turn traffic, a southbound to 
westbound ramp along Blackley Road could be provided in the future if warranted by traffic. Although this 
is considered a lower speed interchange, the Parclo configuration provides all moves to/from Saskatoon 
Freeway and Highway 41 realignment.  Dra
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Figure 5.12: Highway 41 Realignment Interchange Concept 1 

 Highway 41 Realignment Interchange Concept 2 

Highway 41 Realignment Interchange Concept 2 (Figure 5.13) combines Blackley Road and the realigned 
Highway 41 into a single larger interchange that allows for increased free flow movement of traffic and 
allows for all movements to/from the Saskatoon Freeway, Blackley Road, and Highway 41. Realigning 
Highway 41 further to the north with Highway 41 Realignment ‘B’ also accommodates the large desire of 
vehicles accessing the industrial areas in North Saskatoon. These vehicles are currently using Township 
Road 374 and crossing Chief Mistawasis Bridge. The existing Highway 41 will remain but will be converted 
to an arterial roadway and will continue to provide access to various parcels of land and the CoS without 
access to the Saskatoon Freeway. This interchange configuration also allows for a staged construction 
approach where in the interim, Blackley Road could be a flyover with vehicles utilizing the adjacent road 
network for Saskatoon Freeway access. The ultimate combined interchange could be subsequently 
constructed with Blackley Road to provide all moves to/from the Saskatoon Freeway. As this configuration 
would have multiple exits at the interchange, a Collector-Distributor Road would be required along both 
northbound and southbound Saskatoon Freeway. Additionally, compared to Highway 41 Realignment 
Interchange Concept 1, the ramps at Blackley Road interchange would extend further west, requiring a 
wider structure over the Northeast Swale.   
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Figure 5.13: Highway 41 Realignment Interchange Concept 2 

Based on feedback from the Virtual Public Information Session, and confirmed through the MAE, 
Highway 41 Realignment interchange Concept 2 was selected as the preferred interchange configuration. 
Further refinements also reduced the impact on the Northeast Swale by moving the CD road exit ramp 
further to the east as illustrated in Figure 5.14. Dra
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Figure 5.14: Highway 41 Realignment Interchange Concept 2 (refined) 

5.3.3 Highway 5 
It is understood that the Ministry is planning for the twinning of Highway 5 by constructing westbound lanes 
on the north side of existing Highway 5 lanes extending from west of Llewellyn Road/Winmill Road 
eastward. As such, the Highway 5 interchange alternatives have been developed to tie-into the future 
twinned detailed design of Highway 5. Additionally, due to the proximity of the Highway 5 interchange with 
Llewellyn Road/Winmill Road, access to the existing portion of Llewellyn Road/Winmill Road approaching 
Highway 5 would be modified. 

 Highway 5 Concept 1 

Concept 1 includes Parclo B loop ramps for northbound to westbound and southbound to eastbound moves 
from Saskatoon Freeway with direct ramps for the remaining moves. The eastbound to northbound and 
westbound to southbound moves would be considered high speed direct flyover ramps. As this 
configuration would have multiple exits at the interchange, a Collector-Distributor Road would be required 
along southbound Saskatoon Freeway. This configuration will provide full access to/from Highway 5 and 
would be completely free-flowing without requiring signalized intersections. Concept 1 is presented below 
in Figure 5.15.  
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Figure 5.15: Highway 5 Interchange Concept 1 

 Highway 5 Concept 2 

Concept 2 includes loop ramps for eastbound to northbound, westbound to southbound, and northbound 
to westbound traffic moves with direct ramps for the remaining moves. Additionally, the southbound to 
eastbound move would be considered a high-speed direct flyover ramp. Due to the cloverleaf configuration, 
there are potential weaving concerns associated with this alternative. As this configuration would have 
multiple exits at the interchange, a Collector-Distributor Road would be required along northbound 
Saskatoon Freeway. This configuration will provide full access to/from Highway 5 and would be completely 
free-flowing without requiring signalized intersections. Concept 2 is presented below in Figure 5.16.  
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Figure 5.16: Highway 5 Interchange Concept 2 

Based on feedback from the Virtual Public Information Sessions, and confirmed through the MAE, 
Highway 5 Concept 1 was selected as the preferred interchange configuration.  

5.3.4 8th Street 
8th Street at the Saskatoon Freeway crossing is currently a rural, two-lane undivided street. To protect land 
for a future widening of 8th Street, it has been assumed that a six-lane cross section with a concrete median 
similar to the current cross section west of Boychuk Drive would ultimately extend through the 8th Street 
interchange. Development models project future growth to the east of the Freeway. 

Constraints at this location include several yard sites and a sizable wetland north of 8th Street. The Freeway 
mainline alignment through this area was shifted towards the eastern half of the previously approved 500 m 
wide corridor to fit between these constraints.  
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 Concept 1 

Concept 1 is a diamond interchange with signalized intersections at the ramp terminals. The intersections 
may be controlled with stop signs upon initial construction depending on the traffic volumes on 8th Street. 
Ramp terminal spacing is 105 m as per MoH standards. This concept could be converted to a diverging 
diamond interchange during future design phases if needed based on traffic and level of service forecasts 
at that time, with no additional land being required. Concept 1 is presented below in Figure 5.17.  

 

Figure 5.17: 8th Street Interchange Concept 1 

 Concept 2 

Concept 2 includes a Parclo B configuration on the west half of the interchange and a diamond configuration 
on the east half of the interchange. The Parclo B4 loop was provided to service a large volume of north to 
east traffic requiring two lanes. Passing this volume through an intersection or roundabout could cause 
capacity issues. A collector-distributor road would be constructed in the southbound direction to 
accommodate the loop and north to west directional ramp. Concept 2 is presented below in Figure 5.18.  Dra
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Figure 5.18: 8th Street Interchange Concept 2 

5.3.5 Highway 16 
According to the mainline route continuity scheme and as Highway 16 is within the National Highway 
System, a system level interchange is required between the mainline and Highway 16. Design speeds on 
the Highway 16 to mainline connections are 130 km/h. Interchange concepts in this area also need to 
provide connection to Circle Drive. 

There are several constraints that need to be considered. These include University of Saskatchewan 
research lands and Rawlco Radio lands shaded purple on the sketches below. All roads and ramps will 
also need to overpass the CP Rail line which is parallel to Highway 16 while providing sufficient clearance 
and space for embankments or retaining walls. An additional constraint is the close proximity of the 
intersection of Highway 16 with Floral Road; maximum spacing for a potential future interchange at this 
intersection needs to be considered. Patience Lake Road is to remain open to maintain a connection to 
rural lands to the east of the Freeway. 

All concept sketches below include a brown shaded area at the intersection of Zimmerman Road and Circle 
Drive. This is the location of a planned interchange to be constructed by the CoS. At the time of the SFFPS, 
the configuration of this interchange is unknown. This location is important due to conflicts with the ramps 
connecting Circle Drive and the Saskatoon Freeway mainline. Although not shown on the concept sketches 
below due to scale and clarity, a basket weave can be incorporated into this area to provide appropriate 
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weaving distances. This is shown in the recommended concept drawings in the following section and on 
the interchange plates in the appendices. Brown lines on the three concept sketches indicate proposed 
municipal roads. 

Concepts do not provide certain low volume movements. These include: 

› Southbound on Circle Drive to westbound on mainline. This move has been provided at the Zimmerman 
Road interchange; and 

› Eastbound on mainline to southbound on Highway 16 and Northbound on Highway 16 to westbound 
on mainline. These moves are low volume because they form a U-turn between Highway 11 and 
Highway 16. Traffic wishing to connect to these two highways would use a west/west municipal road 
further south. Traffic originating locally can use the Floral Road or Zimmerman Road interchanges as 
access points. 

 Concept 1 

Concept 1 utilizes a land parcel between Highway 16, Range Road 3042, and the CP rail tracks as an 
embankment location for an overpass crossing the CP rail tracks. The Highway 16 lanes then 
merge/converge from the mainline south of Patience Lake Road. Highway 16 connections would have a 
design speed of 130 km/h and would use a major fork/major connector to merge with the mainline. As the 
southbound lanes of Highway 16 must cross the northbound mainline lanes, the mainline separates in this 
location to create space for an embankment and bridge. Directional ramps connecting to Circle Drive are 
aligned just south of Patience Lake Road with both eastbound to northbound and southbound to westbound 
connections being two-lane ramps. 

Although a full functional design of the Floral Road and Highway 16 interchange is not in the scope of this 
study, a conceptual design is shown to demonstrate one option for how the southbound weaving conflict 
that is introduced by merging the southbound Highway 16 connection from mainline with the existing 
Highway 16 at this location could be addressed. The oblong loop ramp extends the diverge point of this 
movement to 800 m beyond the Highway 16 connection. Concept 1 is presented below in Figure 5.19. 
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Figure 5.19: Highway 16 Interchange Concept 1 

 Concept 2 

Concept 2 moves the merge/diverge point further north on Highway 16. This requires shifting these lanes 
to the west to create a crossing angle over the existing Highway 16 and CP rail. The southbound lane from 
Circle Drive would be realigned parallel to the Highway 16 connections. Moving the merge/diverge point 
north allows for a simple diamond interchange at Floral Road and Highway 16. Directional ramps between 
the mainline and Circle Drive are located closer to the mainline compared to Concept 1.  

This concept requires less land than Concept 1. However, it requires a third level bridge structure on the 
eastbound to northbound ramp from Circle Drive, which would be expected to have a higher initial cost. In 
addition, there are geometric and laning challenges with the northbound traffic as the major connector 
between Highway 16 and the mainline as well as the northbound ramp from Circle Drive converge at a 
similar location. The ramp from Circle Drive is shown to merge with Highway 16 with a major connector to 
the mainline being located further north. The final issue with this concept is that the northbound ramp from 
Circle Drive is squeezed between two parcels of private property resulting in a longer ramp and creating 
some challenges with property access. Concept 2 is presented below in Figure 5.20. 

Dra
ft



Saskatoon Freeway Functional Planning Study 
Phase 2 Functional Design Final Draft Report 
 

Saskatchewan Ministry of Highways  

113 July 5, 2023 © SNC-Lavalin Inc. 2023. All Rights Reserved. Confidential. 
 

 

 

Figure 5.20: Highway 16 Interchange Concept 2 

 Concept 3 

Concept 3 combines the Circle Drive to mainline ramps from Concept 1 with the Highway 16 to mainline 
connections from Concept 2. Benefits of this concept are that fewer land parcels are impacted compared 
to Concept 1 and there is less expense for bridge construction compared to Concept 2. Concept 3 is 
presented below in Figure 5.21. 
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Figure 5.21: Highway 16 Interchange Concept 3 

5.3.6 Zimmerman Road 
The previous location plans proposed an interchange location at Range Road 3044. The interchange was 
shifted eastward to better align with Zimmerman Road and is referenced as the Zimmerman Road 
interchange. The location also maintains a 3.2 km of separation to Highway 16 and is located along a 
quarter section line in order to minimize current local land uses. It is noteworthy that the RM of Corman 
Park initiated a planning project in the vicinity. The final alignment of Zimmerman Road between the 
interchange and Circle Drive may be revised based on future development plans. 

Only one concept was developed for this location given that diamond interchanges are known to be a very 
cost-efficient configurations for a service level interchange, no other concepts were considered for this 
location. The diamond interchange and shifted future extension of Zimmerman Road are both shown in the 
Highway 16 concept sketches in Figure 5.21 above. Roundabouts are shown at the ramp terminals as they 
are considered safer and have positive operational characteristics. However, these may be modified into 
other intersection types during future detailed design phases depending on updated traffic forecasting that 
may be available at that time. Right turn bypass lanes been added on the north half of the interchange to 
facilitate a four-lane cross section between the freeway and Circle Drive (Figure 5.22). 
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Figure 5.22: Zimmerman Road Interchange Concept 

5.3.7 West Floral Road 
One concept was developed for an interchange at West Floral Road. This concept allows most movements 
but there are three that are not provided: westbound to northbound, westbound to southbound, and 
eastbound to southbound. These three movements were projected to be very low volume in the TDM as 
they can typically be accomplished along a shorter route by using a different access point: either the 
Zimmerman Road interchange or Highway 11/Floral Road at-grade intersection. Another feature of this 
area is an overpass over the CN rail. Brown roads are municipal road connection work that are shown as 
one option demonstrating how connectivity could be achieved. Ultimate configurations will depend on future 
development. The West Floral Road interchange concept is presented below in Figure 5.23. Dra
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Figure 5.23: West Floral Road Interchange 

5.3.8 Highway 11 
Highway 11 is the south terminal of the Saskatoon Freeway mainline. There are only four movements 
required at this interchange. The route continuity scheme for the project is that the Saskatoon Freeway will 
be signed as Highway 11. The existing Highway 11 inside the Freeway limits may be downgraded to a CoS 
expressway or arterial. Therefore, northbound on Highway 11 to eastbound on the Freeway mainline and 
westbound on the Freeway mainline to southbound on Highway 11 are to provide 130 km/h design speed. 
Ramps for traffic to and from Saskatoon can use lower design speeds matching existing Highway 11 posted 
speeds in the vicinity of Grasswood. In addition, the classification of the existing Highway 11 segment 
between the Saskatoon Freeway and Circle Drive may be re-evaluated. 

Concept 1 was the preferred option based on the outcome of the MAE process. 

 Concept 1 

Concept 1 is for traffic exiting Highway 11 to go into Saskatoon to use a right exit and go over the mainline 
lanes. Northbound traffic staying on Highway 11/mainline would not have to make a lane change. Similarly, 
southbound traffic from Saskatoon would enter on the right-hand side of Highway 11 as per a standard two-
lane entrance ramp. Concept 1 is presented below in Figure 5.24. 
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Figure 5.24: Highway 11 Interchange Concept 1 

 Concept 2 

Concept 2 is for northbound traffic on Highway 11 to exit right to proceed on the Freeway while traffic going 
into Saskatoon would stay left. This conflicts with the desired route continuity as drivers would be expected 
to exit Highway 11 to stay on Highway 11. Southbound traffic from Saskatoon entering Highway 11 would 
use a right-hand entrance, as per Concept 1. 

This configuration would see the southbound mainline/Highway 11 lanes overpass the northbound lanes to 
Saskatoon while the other roads and ramps remain at-grade. In addition to conflicting with the route 
continuity scheme for the project, there are geometric and technical challenges associated with having an 
overpass and bridge in between two at-grade ramps. This will likely require significant retaining walls. The 
crossing angle also creates a long bridge and the 130 km/h design speed for this movement requires a 
195 K value and therefore a large fill. Concept 2 is presented below in Figure 5.25. Dra
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Figure 5.25: Highway 11 Interchange Concept 2 

5.4 Access Management Concepts 
The Ministry standards require a minimum spacing of 3.2 km between access points on a freeway. 
Desirable spacing is 8.0 km. Access points are to be grade separated interchanges with no access 
permitted between interchanges. 

The new freeway will sever existing roads and parcels of land necessitating consideration to land access 
alternatives with access to the Saskatoon Freeway limited to interchange locations. Access management 
concepts were generated that illustrate how local property owners, business and road users can use a 
system of existing and new secondary roads to access the freeway. The interchanges allow full access to 
the freeway and a method to cross over or under the freeway. Another option that allows access across, 
but not onto, the freeway are flyovers. The proposed interchanges may also require closure of existing road 
intersections due to their close proximity to interchange ramps. The Combined Roll Plan included in 
Appendix E for Phase 1 and Phase 2 illustrates an access scheme that will require further consultation 
with local governments as part of the detailed design process. 

Flyovers at Patience Lake Road and at the existing Highway 41 intersection with the Saskatoon Freeway 
are included in the functional plans. Additional flyovers may be considered in the future at other locations 
shown on the Combined Roll Plan included in Appendix E. 
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5.5 Drainage Concepts 
Phase 2 of the SFFPS is the longest section and includes everything east of the South Saskatchewan 
River. In contrast to Phase 1 this section of Freeway is not bound by as much development and most of 
the land it crosses is agricultural with some nearby country residential. This land is characterized by three 
distinct areas. In the north, most runoff concentrates into the swales which drain to the South Saskatchewan 
River. In the middle section, runoff generally comes from the hills in the east and flows west across the 
Freeway towards Saskatoon with some entering the CoS storm sewer system and some flowing north to 
the Northeast Swale. Finally, in the south the terrain is dominated by numerous small water bodies or 
wetlands with poorly defined drainage paths.   

As in Phase 1, the drainage design for Phase 2 predominately retained existing drainage patterns and 
recommends storage attenuation where runoff patterns were changed or increased. Drainage design for 
this phase focused on four parts: 

› Quantify and Manage Existing Drainage; 

› Interchange and Freeway Design; 

› River Outfall; and 

› Regulatory Agencies and Stakeholders. 

5.5.1 Quantify and Manage Existing Drainage 
 Data Acquisition 

As in Phase 1, NRCAN (Natural Resources Canada) geometric data was used to analyse the natural 
drainage paths. The grid road system has had some effect on the natural drainage paths but to a lesser 
extent than what was found in Phase 1. The geometric data was used to define the current catchment 
boundaries in areas that were not covered by LiDAR data. LiDAR data along the Saskatoon Freeway route 
was provided by the Ministry.  

Analysis started with a desktop study to identify drainage paths and existing culvert locations. The Ministry’s 
culvert database was reviewed to identify culverts along Highways 5, 11, 16, and 41. Satellite images and 
Google Street View were referenced to identify missing culverts and to further refine the catchment areas. 
Historic satellite imagery from May of 2012 is especially useful for identifying natural drainage patterns as 
this was a relatively wet year. A preliminary assessment of catchment boundaries and drainage paths was 
completed to identify key areas where additional data was needed to confirm drainage patterns. Site 
surveys were then conducted to identify the presence or absence of key culverts and confirm drainage 
paths.  

The catchment areas identified in this report are based on the best available data. Most of the catchment 
areas lie outside what was covered by LiDAR and relied on NRCAN geometric data to map catchments 
and drainage paths. The lower precision of this data may have impacted some of the drainage analysis. 
Again, it is strongly recommended that the detailed design include a thorough investigation and survey of 
the catchment areas impacting this phase of the project.  
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 Drainage Paths 

Phase 2 of the Saskatoon Freeway crosses numerous natural drainage paths which concentrate the runoff 
from their contributing catchment areas.  

Watershed in the north section tends to be parallel to the Freeway until it reaches one of the defined 
drainage paths which tend to be perpendicular to the Freeway and include: South Saskatchewan River, 
Small Swale, Northeast Swale, and a local low point that is unlikely to spill. As the proposed alignment turns 
south it interacts with a constructed drainage ditch that flows north to the Northeast Swale.    

South of Highway 41 the Freeway parallels a large ridge to the east and the watershed generally flows from 
east to west perpendicular to the Freeway. Most runoff concentrates into one of several well-defined 
drainage paths. After crossing the Freeway the drainage paths on the north end of this section turn north 
and flow to the Northeast Swale. Drainage paths on the south end of this section continue flowing west 
towards the CoS and enter several large sloughs. If these sloughs reach a spill point the flow would enter 
the CoS storm sewer system.  

As the Freeway turns back to the southwest it moves away from relatively steep grades along the ridge and 
into an area of poor drainage dominated by numerous local low points. These low areas result in many sub 
catchments and substantial natural upstream storage potential. It is expected that the catchments in this 
area will only yield significant flow during wet years when this storage is full. The drainage paths that could 
be identified in this area tend to be poorly defined. They often follow a meandering serious of sloughs and 
wetlands with highly variable storage capacity and spill elevations. Direction of flow can be difficult to 
determine as many of the connecting water bodies have similar water levels. Flow traveling southeast from 
this section ends up in one of several terminal basins within the Beaver Creek Terminal Basin which is 
discussed in more detail in Section 5.5.1.1.5.4.  

For the purpose of this report drainage paths have been categorized as follows: 

› River Direct Drainage (RDD) is a small section which drains directly to the river; 

› Small Swale Drainage (SSD) indicates drainage that reaches the Small Swale. The Small Swale 
appears to have a high point near the Freeway alignment that sends flow both northeast and southwest 
to the South Saskatchewan River;  

› Northeast Swale Drainage (NSD) indicates drainage that reaches the Northeast Swale. The Northeast 
Swale also appears to have a high point splitting flow direction. However, all flow passing or influenced 
by the proposed Freeway is expected to travel northeast to the South Saskatchewan River; 

› Saskatoon Storm Sewer (SSS) represents any downstream drainage paths that are intercepted by the 
CoS storm sewer system. In contrast to Phase 1 which interacted with Saskatoons north industrial 
areas, Phase 2 will interact with residential and commercial land development zones, most notably the 
Aspen Ridge, Brighton, Briarwood, and Rosewood neighborhoods. In some cases, there is 
considerable storage capacity between the proposed Freeway and the CoS’s system and flow may 
only reach the storm sewer system during periods of high-water levels; 

› Local Low Point (LLP) are areas that don’t have well-defined downstream drainage. It is expected that 
these areas do drain in the wettest years. However, because the drainage is minimal and rare there 
isn’t good evidence of the extent. It is also possible that these locations are terminal basins that no 
longer drain in our current climate; and 
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› Beaver Creek Terminal Basin (BCTB) represents numerous low points that spill in wet years as well as 
several small terminal basins. Refer to Section 5.5.1.1.5.4, Beaver Creek Terminal Basin for further 
information. The area is being considered as a whole because mapping drainage paths and spill 
elevations in the given terrain would require topographic data with significantly more detail.  

 Altered and Dynamic Drainage 

Among the challenges with mapping the Phase 2 watershed is accounting for alteration of drainage patterns 
and dynamic drainage. There are several scenarios where this may be occurring:   

› This functional design is recommending three minor alterations to current drainage paths. These are 
discussed in the Recommendations section and Catchment Area Properties in Appendix F. Further 
drainage analysis during the detailed design will be required to determine the actual drainage and what 
if any permits are required. 

› The most common alteration is caused when roads and rail cross natural drainage paths. 
Embankments can intercept and concentrate natural overland flow while ditches can collect and convey 
flow along alternate paths. The absence, presence, and location of culverts has the potential to alter 
both drainage patterns and storage such that a Freeway culvert may receive more or less flow than 
expected; 

› Constructed drainage ditches are common. It can be assumed that a ditch permitted by the WSA will 
not significantly alter drainage patterns. However, much of the watershed lies within farmland where 
the practice of ditching to drain fields is common. In most cases the effect of ditching is a reduction in 
natural storage, but larger ditches also have the potential to alter drainage paths. Both can increase 
peak flow rates and the total volume reaching the Freeway culverts. While many of these ditches are 
considered non-compliant, the WSA will only investigate and correct them if a formal complaint is filed; 
and 

› A dynamic drainage concept was discussed in the Phase 1 report. Only one of these scenarios was 
identified in Phase 2 where the construction of a new road ditch and culvert appears to have created 
an alternate drainage path for approximately 25 ha of runoff. This area historically drained to 
catchment J but the LiDAR suggests it will now follow the new ditch to catchment U and cross the 
Freeway twice before rejoining catchment J. If the low culvert is obstructed, flow may be split or 
completely redirected to the other. 

During the culvert survey it became evident that the condition of upstream culverts varies greatly. Newer 
culverts appear to be appropriately sized and installed well. However, many older culverts are damaged 
and almost completely covered by the road embankment. Most inlets and outlets have significant 
obstruction from soil and vegetation (Figure 5.26). While a plugged culvert can create artificial storage, this 
can also cause flow to follow a new drainage path or it could overtop the road, washout the culvert, and 
release all the stored water at once. Both situations could increase the peak flow at a Freeway culvert.  Dra
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Figure 5.26: Common example of plugged culvert (located in Catchment NN along Range Road 3044, 
approximately 300 m north of the preferred Freeway alignment)  

While most alterations will have little to no impact on the Freeway it is possible for some to significantly 
change a watershed. The limitations of high-level satellite imagery and topographic data as well as limited 
culvert location data make it challenging to accurately identify every instance. While a culvert survey was 
conducted to identify culvert locations, the scope of this functional design did not allow for determination of 
elevations or a thorough investigation of every potential culvert location in the watershed. Subsequent trips 
were completed to check several key locations where the absence or presence of culverts would have a 
significant impact on drainage patterns. Google Earth satellite imagery from May 2012 is among the best 
visual record of very wet conditions in the area. It was used to help verify mapped catchment boundaries 
and drainage paths in questionable areas, especially those outside the detailed LiDAR coverage.  

To address the potential for altered drainage it is recommended that detailed design include a more 
thorough investigation of the upstream catchments and consider where altered or dynamic drainage might 
impact the Freeway.  

 Desirable Runoff 

In some instances, a roadway ditch will intercept overland sheet flow and divert it to a drainage path prior 
to its natural concentration point. This may block desirable moisture from reaching agricultural land 
immediately downstream of the roadway and can reduce the area runoff it is exposed to for infiltration. This 
may have been the case for much of the land between Highway 41 and Highway 5. However, the proposed 
Freeway right-of-way through this section is immediately east of existing Range Road 3043 
(Llewellyn Road) which is already having this effect on overland watershed from the hills in the east. 
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Therefore, it is not expected that the Freeway will have any impact on the desirable downstream moisture 
levels gained from overland sheet flow.  

 Catchment Areas 

Mapping of the watershed impacting Phase 2 of the Saskatoon Freeway identified 45 separate catchment 
areas, as shown in Figure 5.27 and Figure 5.28. Appendix F summarizes the approximate area, 
stationing, and general characteristics of each catchment. It also indicates to which of the six drainage 
paths described above the catchment will drain. This exercise identified several key drainage features, and 
the following provides additional detail for each.  
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5.5.1.1.5.1 Northeast Swale Watershed 

The Northeast Swale crosses the proposed Freeway alignment at approximately Stn. 24+100. The swale 
is relatively flat and during wet years much of it is covered in standing water. In dryer years it is comprised 
of a series of smaller interconnected sloughs and wetlands. Satellite imagery between 2002 and 2004 show 
the swale almost completely dry with only a handful of small, isolated sloughs. The LiDAR data doesn’t 
cover the entire swale. Although the data is much less detailed, analysis of the NRCAN topographic data 
for this area suggests a high point approximately 950 m southwest of the McOrmond Drive swale crossing. 
A review of historic satellite imagery during wet years confirms the absence of flow across this section. 
Additional evidence of the high point includes a walking trail crossing the area and connecting to the Aspen 
Ridge trail system. This high point creates a split drainage with the southern portion flowing southwest to 
the South Saskatchewan River. This south section is not expected to interact with the Freeway drainage.  

The north section flows northeast to the South Saskatchewan River. A ridge to the northwest limits the 
catchment size on that side of the swale with the majority of the runoff coming from the south, east, and 
northeast. The 950 m section southwest of McOrmond Drive has a relatively small catchment. The section 
between McOrmond Drive and the proposed Freeway alignment receives inflow from much of the Aspen 
Ridge development and the U of S Lands East Management Area. Flow from this area follows a constructed 
ditch to a retention/detention pond in Aspen Ridge before draining to the swale. A large catchment to the 
east flows north across Highway 41 where it is intercepted by a well-defined drainage path. This path flows 
southwest and drains to the Northeast swale at roughly the same location as the proposed Freeway 
crossing. This path intercepts additional flow from the south approximately 500 m before the swale. The 
flow from the south also comes from a large catchment; much of which crosses, then follows a constructed 
drainage ditch roughly parallel to the Freeway alignment. Refer to Section 5.5.1.1.5.3 for detailed 
discussion on this ditch.  

The CoS provided a high-water level of 497.0 meters above sea level (masl) for the Northeast swale. It is 
measured at a monitoring station between McOrmond Drive and Range Road 3045. However, this elevation 
is based on the cities own survey control, referred to as “Citywide Local”. It is believed that this control is 
based on older monuments that reference the CGVD28 vertical datum. As the LiDAR data is based on the 
modern CGVD2013 datum, a correction factor is needed. A subsequent survey was completed to determine 
this. A GPS configured to the CGVD2013 datum was used to tie in a monument provided by the CoS and 
a difference was found to be 0.22 m resulting in an adjusted high-water level of 496.78 masl.  

Analysis of the LiDAR data along the swale indicated a down stream high point just north of Township Road 
374. The spill elevation for this high point was found to be approximately 496.44 masl which is 0.34 m below 
the adjusted high-water level provided by the CoS. The CoS’s monitoring station is approximately 2 km 
upstream of the high point. Considering a hydraulic grade line over this distance and potential headwater 
resulting from a narrow drainage path and thick vegetation, the 0.34 m difference seems logical. For the 
Northeast swale crossing a conservative high-water level estimate of 497.0 masl was applied.  

5.5.1.1.5.2 Small Swale Watershed 

The Small Swale crosses the proposed Freeway alignment at approximately Stn. 26+800. Similar to the 
Northeast Swale, the Small Swale is also relatively flat and analysis of the LiDAR data indicates a high 
point creating split drainage. The proposed Freeway alignment crosses the swale at this high point. The 
south section flows south along the swale through culverts along McOrmond Drive and what is now referred 
to as South Grid Road (formally an extension of Central Avenue). From there, flow drains to the South 
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Saskatchewan River. The north section flows north along the swale then through a culvert on Range Road 
3050 before draining into the South Saskatchewan River. 

The catchment areas for both sections of the Small Swale are relatively small and consist primarily of 
natural grassland with some agricultural lands and a few buildings. The swale itself occupies a large portion 
of the catchment and is made up of numerous interconnected sloughs and wetlands that provide storage. 
It is expected that the swale only drains in wetter years and satellite imagery indicates that it has been 
almost completely dry for some years.  

With the Freeway crossing at the high point and both sections having grade down to the river it is unlikely 
there would ever be any significant standing water at the Freeway. Using the LiDAR derived topography, 
local spill elevations on both the north and south sides were estimated to be around 489.1 masl. These 
may be conservative given that LiDAR can’t see through thick vegetation such as that found in wetlands. 
Given the small catchment areas feeding both sections of the swale, significant headwater is also unlikely. 
The elevation of the high point is 489.4 masl and this was used as a conservative high-water level estimate. 
A detailed topographic survey of the downstream spill points and culverts is recommended for the detailed 
design phase. It would allow for determination of a more accurate high-water level that could in-turn cut 
costs with a smaller embankment.  

5.5.1.1.5.3 Proposed Drainage Ditch and Major Detention Pond 

The proposed Freeway will interact with a considerable portion of the Northeast Swale’s watershed, 
specifically to the southeast.  An existing drainage ditch has been established along the natural drainage 
path and conveys flow from approximately 1700 ha of the watershed.  The Saskatoon Freeway will impact 
the ditch and given the environmental sensitivity of the area it is recommended that the detailed design 
consider options for managing this flow.  In the absence of control structures such as ditch blocks it is 
expected that the Freeway ditch will intercept flow from this existing drainage ditch and convey it directly to 
the Northeast swale.  Containing the flow within the Freeway ditch will required further analysis during 
detailed design and due to the potential for substantial peak flows, may not be desirable. The following is 
justification for design of a more substantial drainage ditch and detention pond along the east side of the 
proposed Freeway between 21+100 and 23+100.  It is expected that this will require collaboration with local 
stakeholders and the Water Security Agency to formally establish a separate right-of-way and drainage 
ditch outside of the provincial highway right-of-way.  Advantages include better opportunities for other 
environmental enhancements such as associated wetlands and boundaries, watershed enhancement and 
possible wetland compensation.    

The proposed drainage ditch will replace an existing ditch that follows the natural drainage path. Much of 
the existing ditch falls within the proposed Freeway right-of-way with the balance being within 200 m. Flow 
crosses the proposed Freeway alignment from west to east at approximately Stn. 21+100 then continues 
north roughly 2.2 km where it joins one of the Northeast Swale’s natural tributaries. Upstream catchments 
for this ditch are relatively small but they originate in the hills to the southeast and the grade will encourage 
increased runoff and faster time of concentration. Several well-defined drainage paths convey this flow 
across the proposed Freeway alignment from east to west before turning north and combining into a 
common drainage path. The combined flow passes through a culvert on Township Road 372 (Agra Road) 
and continues north. At the south edge of NW 16-37-04-W3 flow enters the existing drainage ditch. The 
WSA indicated that this is not a permitted ditch and was likely constructed by local landowners between 
2009 and 2012 (significant flood years). It appears that it was intended to concentrate the natural drainage 
path into a narrow ditch with improved flow.  
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The goal of this functional drainage design is to maintain existing drainage patterns. However, flow from 
catchment U and the upstream dynamic catchment area currently follow Township Road 372 (Agra Road) 
west across the Freeway to the culvert described above (roughly 700 m west of the Freeway right-of-way). 
From there, flow only travels 350 m north before re-entering the right-of-way and subsequently crossing 
back to the east at Stn. 21+100. It is recommended that the runoff from catchment U and the upstream 
dynamic catchment area be captured by the east Freeway ditch. Doing so does not significantly alter the 
downstream drainage paths but does prevent flow from “zig-zagging” back and forth across the Freeway.  

 

Figure 5.29: Drainage path “zig-zagging” across the Freeway 

The proposed culvert at Stn. 21+100 will handle runoff from the Freeway right-of-way between Stn. 16+600 
and Stn. 21+100, the north portion of the Highway 5 interchange, and catchments T, U, V, W, X, Y, and Z. 
Given the increase in impermeable surface area, hillside runoff, and well-defined drainage paths, the peak 
flows could be substantial. Also, the proposed profile includes a flat section of highway between 
Stn. 20+600 and Stn 21+800. It is unlikely that the small existing ditch could handle this flow and a 1.2 km 
flat section is not an ideal location for a detention pond. At approximately Stn 22+400 this concentrated 
runoff will also need to navigate the proposed Highway 41 interchange and Blackley Road connection 
before joining the Northeast Swale tributary.  

Given the numerous factors described above it is recommended that a more substantial drainage ditch be 
constructed along the east side of the Freeway between Stn. 21+100 and Stn. 22+400 where a major 
culvert crossing will be required under the re-aligned Highway 41. A large detention and settlement pond is 
also recommended on the north side of the re-aligned Highway 41. NW 21-37-04-3M includes the natural 
confluence of runoff from the south and a tributary from the east. The natural drainage path flows into the 
Northeast swale approximately 1 km west of the confluence. The tributary caries flow from a large 
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watershed, all of which crosses re-aligned Highway 41 at multiple locations. The proposed ditch and 
detention pond have several advantages: 

› Containment and control of increased peak runoff; 

› Manages drainage through the 1.2 km flat section; 

› A large shallow detention pond allows for construction of wetlands that will compensate for lost wetlands 
and storage while helping to filter runoff before it reaches the sensitive Northeast swale; 

› A throttled detention pond will allow desirable water to reach the swale without the potential negative 
impacts of increased peak flows; and 

› From a constructability standpoint the proposed Blackley Road overpass and Highway 41 interchange 
will likely require fill that can be borrowed from this location. Further analysis will be required during the 
detailed design stage. 

5.5.1.1.5.4 Beaver Creek Terminal Basin 

Catchments II, JJ, KK, LL, MM, NN, and OO drain across the Freeway into a series of large local low areas. 
The entire area is characterized by pothole terrain which includes several large shallow sloughs and 
hundreds of small, isolated wetlands. These local low areas are part of a poorly drained area that could be 
considered part of the Beaver Creek watershed. However, it is very unlikely the area will ever actually drain 
to Beaver Creek as a height of land in Section 17-35-04-W3 prevents the area from spilling. To spill, water 
would need to rise 4-5 m to an elevation of nearly 510.0 masl and flood an area of roughly 2,700 hectares. 
Satellite imagery from the wetter years of 2012-2015 show no significant increase of water levels for this 
area (“significant” in comparison to the 4-5 m increase required for water to spill into Beaver Creek). The 
area can therefore be considered a closed or terminal basin with no natural outlets. Its only natural means 
of reducing water levels are evaporation and infiltration. The WSA confirmed this classification and indicated 
that it is comprised of several smaller basins. They were not aware of any formal name for this basin. For 
the purpose of this report the overall area will be referred to as the “Beaver Creek Terminal Basin”.  

The entire basin, filled to its spill elevation, would only extend to the proposed alignment in one location, 
around Stn. 5+000. While water levels of the entire basin are never expected to reach this point, there is a 
large slough immediately south of the Freeway right-of-way. This slough drains south across Floral Road 
and CN Rail to a larger slough within the terminal basin. The slough straddles Range Road 3045 and 
existing culverts could not be confirmed along this section of the grid. Analysis of the LiDAR data indicates 
a road top spill elevation around 507.9 masl. This corresponds closely to satellite imagery from 2012 which 
shows a high-water level around 507.7 masl. The proposed Freeway profile elevation of 509.94 masl puts 
the road surface well above both the spill elevation and high-water level.  Dra
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Figure 5.30: Slough extending across Range Road 3045 

This area is also characterized by numerous farm and acreage properties. The WSA indicated that funding 
for flood mitigation was provided to several landowners under the Emergency Flood Damage Reduction 
Program. They also indicated that The CoS, RM of Corman Park, and several other partners are working 
on the “Southeast Concept Plan” for this area. It is a high-level plan and the WSA was not aware of any 
data relevant to the Freeway design. Additional runoff flowing to these basins could increase flood risk 
around the smaller basins. Approximately 6.9 km of Freeway, interchanges at Highway’s 16 and 394, and 
overpasses for Zimmerman and Floral Roads will all drain into areas of this terminal basin. Asphalt will 
increase the impermeable surface area while grading will eliminate some of the natural storage; both 
resulting in an increase to peak flows and the total runoff volume.  

› Flooding due to an increase in peak flow can be mitigated with detention ponds or culverts sized to 
throttle flow to a more natural rate; 

› Mitigating flooding due to an increased volume can be achieved by creating retention ponds to intercept 
and store the increased runoff. Retention ponds are naturally drained through infiltration and 
evaporation. The effectiveness of both processes is relative to the area covered by the pond. Therefore, 
large shallow ponds are more effective than deep ponds; and 

› Another way to reduce both the peak flow and total volume is to design ditches to the tolerable minimum 
grade (0.05% outer, 0.10% median). This will reduce peak flow by increasing time of concentration. It 
will also allow more time for evaporation and infiltration to reduce the total volume.  

Given the increased risk of flooding in terminal basins and the history of flooding in this area it is 
recommended that the detailed design includes some, or all, of these flood mitigation measures. Borrow 
pits used during construction can be designed as both detention and retention ponds.  
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 Proposed Culvert Locations 

Culverts listed in the following tables are required to maintain existing drainage paths. Several additional 
culverts were required to maintain the Ministry’s standard for maximum culvert spacing of 800 m and have 
been noted as such. All culverts to be designed according to the Ministry’s Hydraulics Manual.  

All stations are approximate and subject to change in detailed design. Because the roadways are double 
lane with median ditches, most locations indicate a pair of culverts (one under each embankment). Some 
locations will also include culverts under interchange ramps and access roads.  

The major and minor culvert sizes are an indication of the expected flow they will need to pass. Generally, 
a minor culvert will only pass runoff from the roadway and a relatively small local catchment area. Minor 
culverts are a minimum 800 mm diameter. Major culverts are expected to be around 1,500 mm diameter or 
multiple 800 mm culverts where cover is an issue. Major culverts are required when they must pass a 
significant existing drainage course, large or combined catchment areas, or runoff from more than 1600 m 
of roadway.  

Some sections of the Freeway may require back grading or blocking of ditches. Points of Vertical 
Intersection (PVI) in the proposed Freeway profile do not always align with the natural high and low points 
within the catchment being crossed. An example is the section between Highway 5 (Stn. 17+000) and the 
beginning of a flat section (Stn. 20+600). The continuous grade means that maintaining a standard ditch 
depth could capture flow from all adjacent catchments and convey it all north, along the Freeway ditch. 
There are two common ways to address this: 

› In well graded areas where there is sufficient downstream grade the culverts can be set bellow the 
minimum ditch depth. This allows the ditches to be graded up from the culvert to the natural catchment 
boundaries in both directions such that one side is graded to flow opposite the roadway (back grading); 
and 

› In poorly graded areas where there is limited downstream grade the culverts can be set near the 
catchment boundary with a ditch block at the natural catchment boundary. A ditch block is simply 
material built up in the ditch to divert the direction of flow such that runoff is conveyed through the 
culvert rather than continuing to follow the road ditch.  

Culvert and drainage details along the Saskatoon Freeway and re-aligned Highway 41 are presented in 
Figure F1, and Figure F2 (Appendix F). Refer to Section 5.5.1.1.2 for more detail regarding the drainage 
paths. Details regarding the individual catchments are also provided in Appendix F. 

The complexity of the Highway 16 interchange and numerous changes to the existing Highway 16 alignment 
required separate stationing for each embankment. This made it difficult to indicate the location of proposed 
culverts. Therefore, Table F3 (Appendix F) represents distance from Highway 16’s intersection with the 
proposed Freeway alignment. This table includes the proposed adjacent service road on the northeast side 
of Highway 16 and connectors.   

Access roads represent the smaller roadways that will be required to improve or maintain access to existing 
property and infrastructure that may be cut off by the Freeway as well as CoS and Municipal roads that 
connect to the Freeway. Separate catchment areas were not delineated for culverts on these roadways. 
The roads are shown in dark brown on Figure 5.27 and Figure 5.28 and include approximate culvert 
locations. Table F4 (Appendix F) presents details regarding culverts along proposed access roads and 
connectors. 
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Table F5 (Appendix F) presents the estimated number of culverts required to transfer flow from inside the 
interchanges to the downstream ditches. Culverts listed in the above tables are not included. All interchange 
culverts are expected to be minor in regard to size.  

5.5.2 Interchange and Freeway Design 
From a drainage perspective, the freeway design consists of two typical cross sections:  

› Rural – road surface runoff is collected and conveyed by median and outer ditches; and 

› Urban – road surface runoff is directed to catch basins by curbs or barriers then conveyed along storm 
sewer pipe which outlet into ditches. 

 Rural Cross Sections 

All the main freeway, portions of the interchanges, and service roads will have a rural cross section. In 
addition to conveying road runoff, the ditches also intercept existing drainage paths. Ditches are graded so 
that existing drainage paths are maintained. Flow in the upstream and median ditches will cross the freeway 
at the proposed culvert locations. The culverts and downstream ditches outlet into existing low areas. The 
following standards were key design considerations: 

› Saskatchewan Highways standard Plan 21010 indicates a desirable ditch depth ≥1.2 m; and 

› Table SKS 2.2.8-A.1 from the Saskatchewan Highways Geometric Design Guide Supplement (Interim) 
indicates the minimum ditch grades, as presented in Table 5.4. 

Table 5.4: Minimum ditch grades 

 OUTER DITCH MEDIAN DITCH 

Desirable Minimum 0.10% 0.20% 

Tolerable Minimum 0.05% 0.10% 

 
A detailed review of the Freeway profile from a drainage perspective was not completed for Phase 2. It can 
be expected that a detailed design will want to review profile elevations to find the most cost-effective 
balance between height of embankment and drainage considerations. Therefore, reviewing ditch profiles 
for external drainage will be left for detailed design when the development of detailed surface models will 
simplify calculation of ditch elevations.  

From a drainage perspective, the key profile consideration is ability to drain the low points in ditches. If an 
embankment is set too low the required minimum ditch depth may result in a section of ditch that cannot 
drain. There are several ways to address this and some changes to the following variables may also allow 
the profile to be refined for construction cost savings: 

› Raising or moving points of vertical intersection (PVI); 

› Using tolerable minimum grades; 

› Allowing for some standing water in ditches; 

› Purchasing land and draining to lower detention/retention ponds rather than overland drainage; and 

› Improving grid road ditches or cutting new overland drainage ditches. 
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 Urban Cross Sections 

Portions of the interchanges will have curbs or barriers that direct runoff to catch basins. The catch basins 
are connected to storm sewer pipe which will direct flow to the nearest downstream ditch. The interchanges 
with urban cross section (curbs/barriers) will include catch basins and storm pipes with outlets to the 
freeway ditches.   

Design and spacing requirements for catch basins fall under TAC Section 2.2.8.3. Subsection 6 indicates 
that “The spacing of catch basins and drainage inlets is based on the lateral spread objectives described 
earlier, and vary in accordance with roadway width, longitudinal grades, and the size and nature of the 
areas that contribute surface drainage to the roadway”. These requirements result in catch basin spacing 
typically in the range of 50 m to 150 m.”   

 Drainage Outlets 

The six drainage paths described in Section 5.5.1.1.2 indicate where each section of the freeway or 
interchange will drain to. More detailed drainage paths are discussed in both the catchment area properties 
and culvert details in Appendix F.  

 Detention/Retention 

The goal of runoff detention is to maintain the existing peak flow for a given drainage path. Detention is 
generally achieved by throttling a drainage outlet using an appropriately sized culvert or other hydraulic 
structures. The culvert is sized to allow the pre-development flow to pass while additional flow is backed up 
(detained). Although not a Ministry standard detention/retention may be looked at in certain areas to 
mitigate drainage issues. For this project, flow can be detained in several locations: 

› Upstream outer ditches and median ditches. Ditch blocks can be used to step the flow down and create 
multiple points of detention; 

› Within interchange ramps; 

› Borrow pits (dugouts) with access to a lower ditch; 

› Ponds constructed in parcels of land that have been cut off by the freeway and are not suitable for 
future development; and 

› Expanding the capacity of existing natural wetlands and water bodies.  

In areas where detained flow may result in damage to infrastructure, the use of overflows is recommended. 
An overflow will cap the detention at a certain elevation and allow all additional flow to pass. Overflows 
need to weigh the infrastructure being protected against the risk of damaging downstream infrastructure. 

During correspondence with the WSA they indicated that “Along with detention (active) type facilities, it is 
recommended the design incorporate retention (permanent) type facilities to counteract lost natural storage 
due to infilling”. Retention ponds do not have an outlet, so storm water is stored (retained) for a longer 
duration. Capacity is restored through evaporation, infiltration, and in some cases, it may be pumped. 
Borrow pits (dugouts) are the most common opportunity to create stormwater retention. 

The specific location of detention and retention ponds is subject to numerous factors. Many will not be 
determined until the detailed design phase. For example, the location and size of borrow pits that can be 
used for both detention and retention will be based on the cut/fill and mass haul designs, and not necessarily 
for stormwater storage requirements.  

Dra
ft



Saskatoon Freeway Functional Planning Study 
Phase 2 Functional Design Final Draft Report 
 

Saskatchewan Ministry of Highways  

134 July 5, 2023 © SNC-Lavalin Inc. 2023. All Rights Reserved. Confidential. 
 

 

5.5.3 South Saskatchewan River Outlet 
The east side bank of the South Saskatchewan River is approximately 15 m lower than the west side bank 
and features well established trees/vegetation. The proposed Freeway profile slopes down towards the 
river at varying grades for approximately 4.2 km and the ditch could divert substantial flow directly to the 
river. However, doing so would not maintain natural drainage paths and would require a major river outfall 
structure to manage peak flows. Maintaining the natural drainage path for this area would result in only a 
500m section of Freeway draining directly to the river (from Stn. 28+100 to Stn. 28+600). The surrounding 
Catchment A is generally graded parallel to the Freeway. Justification for this is explained in Section 9.4 
Drainage Recommendations. Incorporating stormwater detention along the Freeway ditch in the form of 
stepped ditch blocks can ensure that the increased runoff can be managed by the River outfall.  

The riverbank is steep, dropping roughly 14 m in 65 m (22% grade). While the risk of slope failure due to 
erosion is less than the west riverbank it remains important to consider and mitigate bank erosion caused 
by peak flows concentrating in the Freeway ditches. As discussed in the Phase 1 assessment of the west 
riverbank it is recommended to use the existing natural erosion protection along the banks provided by 
dense vegetation and avoid construction of a major drop structure. The Freeway ditch will intersect the 
riverbank at an elevation of approximately 486 m. Vegetation extends to an elevation of approximately 
481 m on both sides.   

 Advantages of this design: 

› Diverting the flows to these natural drainage paths will significantly reduce the cost of constructing a 
river outfall compared to a major structure; 

› The vegetation will capture sediment; 

› For storm events more severe than the design return period, flow is directed away from the bridge 
structure; 

› The design should result in more consistent runoff that would promote more vegetation growth and 
increase the natural erosion protection; 

› Trees and vegetation will provide a more naturalized appearance than an engineered structure of 
concrete or riprap; and 

› The ditch blocks discussed below will also provide a crossing for the multiuse pathways.   

 Detailed Design Considerations: 

› Erosion protection is required in the ditches as they approach the riverbank; 

› Rip-rap and geotextile is recommended to be added to the standard ditch section;  

› Areas of the steep riverbank section without heavy vegetation would be protected by means such as 
flexible concrete block mats that are anchored to the bank and allow vegetation to grow between the 
blocks to provide further anchoring;  

› Culverts to direct flow from the median ditch to both outer ditches. This provides redundancy should 
one be blocked, to provide further protection to the Freeway. Downstream from the culverts, the median 
will have a ditch block to prevent flow down the riverbank near the bridge;  

› In the outer ditches, ditch blocks with culverts will attenuate the flow before it drops down the riverbank. 
They will limit the peak flow and use the Freeway ditches as detention storage. The ditch blocks will be 
armored, and the top will provide a spill crest for extreme storm events. The crest elevation is set to 
ensure roadway freeboard would not be exceeded; and 
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› Pads and blocks to disperse flow before it reaches the natural vegetation. This will prevent major flows 
from cutting into the bank.  

 Regulators and Stakeholders 

 Water Security Agency 

The WSA provided additional information and clarification for several areas of interest along the Phase 2 
alignment.   

› Regarding Aspen Ridge Neighborhood drainage to the Northeast Swale: The WSA provided several 
documents related to drainage into the Northeast Swale. Key points include: 

› The WSA concluded that all drainage works for the Aspen Ridge development are within 
urban boundaries and water management continues along its natural outlet being the 
Northeast Swale. Therefore, a drainage works permit was not required for the 
development; and 

› The WSA shared a CoS October 2013 report entitled “Aspen Ridge Neighbourhood Impact 
on the Northeast Swale Stormwater System” which indicated that the development would 
have minimal impact on drainage through the swale. The CoS report also recommended 
increasing the capacity of grid road culverts where the Northeast Swale crosses Range 
Road 3045 and Township Road 374 within the municipality. AECOM’s desktop review and 
site survey confirmed the installation of new culverts at these locations. It should also be 
noted that since the CoS report in 2013 the extension to McOrmond Drive was constructed 
across the Northeast swale just west of Range Road 3045 and it also has culverts to 
accommodate flow within the swale; 

› Regarding the constructed drainage ditch running along the east side of Sections 16 and 21 TWP 37 
RNG 4: The WSA confirmed that this ditch follows a natural run. The ditch has improved the drainage 
capacity of the channel and reduced flooding on the adjacent lands.  Construction of the ditch was not 
permitted, and it was likely constructed by the local landowners between 2009 and 2012 (2011 and 
2012 were significant flood years in the area). The new highway will be required to maintain these 
natural drainage patterns, but it will not be required to provide positive drainage to local lands. It is 
desirable that a local drainage authority be established to provide oversight to the establishment of a 
new and separate channel; and 

› Regarding the Beaver Creek Terminal Basin described in Section 5.5.1.1.5.4: The WSA confirmed that 
the area is a closed or terminal basin and has several smaller basins within it that have experienced 
flooding in the past. The WSA has provided funding to several landowners to construct flood protection 
works under the emergency flood damage reduction program (EFDRP). The flooding issues ebb and 
flow with the wet years.  The CoS, RM of Corman Park, and several other partners are working on the 
“Southeast Concept Plan” for this area; it is very high level. 
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 City of Saskatoon 

The CoS provided conceptual crossing locations for utilities including stormwater. The conceptual plan also 
suggested locations for future stormwater management ponds. While this information was considered the 
facilities are not yet constructed and some may not be until some time after the Freeway’s construction.  
Since these conceptual locations were provided the original Freeway alignments have been adjusted in 
some locations. Further, the objective of this functional drainage design is to maintain existing drainage 
while meeting maximum culvert spacing and ditch design standards. Aligning the Freeway’s drainage 
features with the CoS’s proposed locations was not within the scope of this functional design but should be 
completed during detailed design. The CoS’s proposed stormwater crossing are noted in both the culvert 
and catchment tables.   

For Phase 2, correspondence with the CoS included the following: 

› The Aspen Ridge development has a substantial stormwater ditch feeding a detention pond that spills 
into the Northeast Swale. In terms of existing data and analysis the CoS was only able to provide a 
High-Water Level on the Northeast Swale; 

› The east side of Saskatoon’s Evergreen Neighborhood borders agricultural land that drains to the 
Northeast swale. The CoS confirmed that runoff from Evergreen does not flow northeast into the 
Northeast Swale. Rather, it drains to a wet pond which then drains to the river. They also indicated that 
there is a channel through the berm along Fedoruk Drive that allows some spillover from the ponding 
water being stored within the adjacent park space. This pond and “park space” are believed to be part 
of the Northeast swale but are in the southwest section that drains west to the river. Flow from 
Evergreen should not affect drainage across the Freeway. The CoS also indicated that Evergreen 
intercepts runoff from some of the agricultural land to the southeast (refer to Catchment G boundary); 
and 

› Currently, runoff from catchments QQ, RR, and SS appear to be contained in Local Low Points. Some 
of these low areas will be filled by Freeway embankment so it was important to understand where the 
water would go if there is no storage compensation. LiDAR suggests it would flow north; 

› The CoS confirmed that Greenbryre Estates is not connected to the CoS storm sewer 
system. It manages storm water internally via ponds. Online information suggests that 
these ponds are also used for irrigation of the golf course; and 

› The CoS is not aware of any culverts along Highway 11 between Stonebridge and 
Greenbryre Estates and future high level servicing plans don’t have the area draining to 
Stonebridge. For this area, the only other potential entry point into the CoS storm system 
would be the Boychuk Road/Highway 16 interchange.   

5.6 Bridge Concepts 

5.6.1 Saskatchewan River Bridge Concepts and Functional Designs 
The alignment crosses the South Saskatchewan River to the southeast of the Highway 11 interchange with 
a profile that lowers from the northwest to the southeast at 1.755% grade. As shown on Figure 5.31, the 
profile requires a cut on the northwest bank in order to accommodate the grade lines. The cut will reduce 
the height of driving force on the northwest bank, but disturbance to the slope is an imperative geotechnical 
consideration.  
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Figure 5.31: South Saskatchewan River Crossing – Gradeline Profile 

The laning requirements are to include at initial phase, a minimum of 3-lanes of traffic in the eastbound 
direction and 2 lanes in the westbound direction. The ultimate configuration based on the Travel Demand 
Model requires five lanes in both the northwest and southeast direction. The typical initial and ultimate 
bridge cross sections for the Steel plate Girder and Cable Stay options are shown in Figure 5.32 and 
Figure 5.33, respectively. Staging details are included in the final project report. 

 

Figure 5.32: Typical initial and ultimate bridge cross sections (steel plate girder) Dra
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Figure 5.33: Typical initial and ultimate bridge cross sections (cable stay) 

The complexity of the river crossing, geotechnical stability risk and limiting environmental factors led to the 
undertaking of a bridge option study. SNC-Lavalin engaged Leonardt, Andra and Partner (LAP) to complete 
the bridge option study. Phase 1 of the study included consideration of 15 bridge types detailing the layout 
and cross section configuration of each. A key driver of geotechnical stability risk and environmental impact 
is related to the construction. The Phase 1 report also included general information in regard to the intended 
construction approach. The full study completed by LAP is documented in Appendix G.  

Engaging the Ministry in evaluation of the options, as noted in subsequent MAE section of the report, the 
study was consolidated to 4 of the 15 bridge types including:  

› Option 2: Steel Composite Girder Bridge; 

› Option 6: Through Arch Bridge; 

› Option 10: Unsymmetrical Cable Stay Bridge; and 

› Option 14: Single Tower Cable Stay Bridge. 

Progressing the bridge option study through Phase 1, LAP completed further assessment of the selected 
bridge options including further structural design, assessment of structural loading and foundation 
reactions. This information was provided to the project team in order to evaluate foundation options and 
further defining comparative deep and shallow foundation options for the bridge types. Further explanation 
of construction means and methods and a matrix of maintenance and durability requirements for each 
bridge type were also provided. LAP’s Phase 2 report including all details of the four bridge types is included 
in Appendix G.  

A bridge option workshop was developed and facilitated, including members of the project team and 
Ministry representatives, in order to review the 4 bridge types. Further details of the MAE process that was 
followed is provided in subsequent sections of the report. The result of the bridge option workshop 
concluded 2 bridge types being considered for detailed capital cost estimation. The bridge types are visually 
depicted in Figure 5.34.  
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Figure 5.34: Concluded Bridge Types from Phase 1 of the Bridge Option Study 

A detailed bill of quantities for each of the bridge type was developed by LAP and presented to SNC-Lavalin 
for bottom-up cost estimation. The bottom-up cost estimate included, but not limited to, consideration of 
construction means and methods, materials, equipment, labour, indirect costs and schedule to arrive at 
final cost for each option. Through the process of quantity definition and assignment of costs, it became 
apparent that two viable tower options should be considered for the Unsymmetrical Cable Stay Bridge 
(Option 10) which included steel tower and concrete tower options.  

Both the Steel Composite Girder Bridge (Option 2) and the Steel Tower Unsymmetrical Cable Stay Bridge 
(Option 10) arrived at similar total estimated capital costs. The Steel Composite Girder Bridge (Option 2), 
being considered the standard bridge type, is escalated in capital construction cost due to the extensive 
environmental permitting and schedule impacts related to work in the river as well as geotechnical 
stabilization of the slope as a result of the required pier within the riverbank. Public input on the two bridge 
options demonstrated preference for the unsymmetrical Stay Cable bridge type. It was subsequently 
decided to retain both bridge types through to completion of the functional design phase. The Ministry will 
undertake further assessments in the future to determine how to proceed with one or two bridge types 
depending on the ultimate delivery model: DBB or DBFOM.  

A geotechnical hazards investigation has been completed within the river valley since Phase 1 and is 
included in Appendix H The scope of additional geotechnical investigation is dependent on the river bridge 
crossing type and as such will be completed at a future date, potentially as part of the detailed design 
process. 
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5.6.2 Interchange Bridge Concepts 
The development of the interchange bridge concepts was governed by roadway vertical and horizontal 
alignments. Vertical clearance for the roadway overpasses allows for the use of prestressed concrete (NU 
girders) or steel girder bridges with a concrete deck, waterproofing membrane and asphalt wearing surface.  

The locations of the abutments, piers, straddle bents and MSE retaining walls is dictated by the horizontal 
alignment of the roadway with respect to the underlying roadway or railway while providing the required 
lateral clearances. 

Constructability issues for bridges located on curved alignments and/or with variable deck widths was 
considered as part of the development of the bridge concepts. Generally, the use of variable girder 
spacings, variable deck overhangs and varying the skew angle of adjacent spans would allow for the bridge 
deck to accommodate the horizontal alignment of the roadway. For bridges on tighter curves, the use of 
curved steel girders may be necessary. 

For highly skewed bridges, the use of straddle bent piers will be necessary to conform to the horizontal 
clearances specified in the Ministry standards. These highly skewed bridges will also require the use of 
retaining walls to avoid embankment slopes from spilling onto the underlying roadway. These retaining 
walls will likely consist of MSE walls running parallel to the underlying roadway and turning back to run 
parallel to the face of the abutments. Geotechnical input will be necessary to address any issues with the 
slope stability and settlement of the embankment fills. 

5.7 Property Acquisition 
As part of the Functional Design process, a new right-of-way will be determined to accommodate the 
Saskatoon Freeway, interchanges, and associated improvements. Right-of-way widths will at a minimum 
adhere to the Ministry Standard Plan 21009T and 21010, and will be wide enough to accommodate roadway 
grading, drainage plus 2-3 m on each side for maintenance purposes. In Phase 2, interchanges are closely 
spaced with entrance and exit lane tapers, lane drops between interchanges and high fill areas. It is unlikely 
there will be many consistent width right of ways between interchanges, rather it will be a variable width 
right of way. A standard 107.4 m right-of-way (101.4 m for a four-lane divided highway with 32 m median + 
6 m for maintenance) will be considered as a minimum. Additional property requirements have been 
identified at Highway 5 to allow for potential slope flattening and at the Central Avenue interchange to allow 
for the flexibility of constructing a loop ramp in the SE quadrant. Efforts have been made, where appropriate 
at key locations, to minimize the extent of property required to accommodate the recommended plan. The 
Ministry will negotiate the transfer of all necessary properties prior to construction. Additional widths for a 
utility corridor have been provided as discussed in Section 6.2. 

5.8 Active Transportation 
Cyclists and pedestrians will not be accommodated on the Freeway. There are limited opportunities to 
provide Active Transportation for pedestrians and cyclists along the Saskatoon Freeway or at the complex 
system interchanges (highway to highway). The cross-sections do not show multi-use paths at highway to 
municipal road interchanges because the active transportation network is not yet developed in the areas 
adjacent to the freeway: 
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› Central Avenue; 

› Blackley Road; 

› 8th Street; and 

› Zimmerman Road. 

The staging and details of the multi-use paths should be incorporated in the detailed design phase of the 
project in accordance with CoS policies (i.e. 3.0 m MUP). ROW widths have been designed to 
accommodate multi-use paths within the functional design ROW. To maintain access and integrate existing 
trails along the Northeast and Small Swale, the profile of the Saskatoon Freeway has been designed to 
accommodate multi-use paths under the Freeway on the east side of the swales.  

5.8.1 Saskatoon Freeway Bridge over the South Saskatchewan River 
Conceptual plans for the bridge crossing include provisions multi-use paths both eastbound and westbound 
directions. At the ends of the bridge, the multi-use paths would be interconnected to future trails parallel to 
the east and west banks of the South Saskatchewan River. The west bank trail would provide a connection 
to the Wanuskewin Heritage Park to the north, while both east and west bank trails would connect to 
planned or existing trails in Saskatoon. The exact location and configuration of the interconnections would 
be determined in consultation with the Meewasin Valley Authority and the Wanuskewin Heritage Park. 
Concepts for multi-use paths along the east bank have been included but not detailed.  This will require 
further consideration at the time of detailed design.   

5.8.2 CN and CP Rail Corridor under the Saskatoon Freeway 
The Functional Plan for the Saskatoon Freeway includes bridge crossings over CN Rail and CP Rail. All 
railway bridges will be constructed to accommodate the existing rail with provisions for accommodating one 
future additional rail and a CN Access Road/RM road. Additional consultation will be required with 
Stakeholders to determine connection points north and south of the Saskatoon Freeway. 

5.8.3 Flyover Extensions over the Saskatoon Freeway 
The Functional Plan for the Saskatoon Freeway includes a future crossing of existing Highway 41 and 
Patience Lake Road over the Saskatoon Freeway. Provisions for a barrier separated 3.0 m walkway have 
not been provided given the nature and location of these roads. Additional notations have been included 
on the roll plan showing other possible flyovers, these flyovers would be determined by the CoS as 
development occurs in the future. 

There may be opportunities to provide multiuse trails on future crossings which have not been functionally 
designed as part of this study, such as Taylor Street. Additional flyover locations are illustrated on the Roll 
Plan in Appendix E. 
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6 Utilities 
Utility conflicts specific to each interchange, as well as a summary of stakeholder interest of a 
Transportation Utility Corridor (TUC) are discussed in the following sections.  

6.1 Phase 2 Utility Conflicts 
The Phase 2 preferred concept will require relocation of several utilities. Relocation will provide increased 
ground cover to facilitate road construction, avoid interchange footprints, or increase overhead clearance. 
Utility conflicts for the vicinity of each preferred interchange location are presented in Table 6.1 and 
Table 6.2. The Phase 2 preferred concept is divided into the North half (Central Avenue, Blackley Road, 
Realigned Highway 41, Highway 41 Flyover, and Highway 5 interchanges) and South half (8th Street, 
Highway 16, Zimmerman Road, Floral Road, and Highway 11 interchanges). Utility conflicts and high-level 
quantity estimates of each utility to be relocated are discussed for each interchange in the following 
sections. For the purpose of the functional planning study worst case scenarios were assumed for the 
number of conflicts and relocation distances with the intention of developing conservative relocation 
quantities. Specific details for each utility crossing location will need to be developed in subsequent design 
phases. 

Table 6.1: Phase 2 utility conflict summary (North) 

CENTRAL 
AVENUE BLACKLEY ROAD HIGHWAY 41 RE-

ALIGNMENT 
HIGHWAY 41 

FLYOVER HIGHWAY 5 

SaskEnergy 
(Distribution) 

SaskEnergy 
(Distribution) 

SaskEnergy 
(Distribution) 

SaskEnergy 
(Distribution) 

SaskEnergy 
(Distribution) 

SaskPower 
(Distribution) 

SaskEnergy 
(TransGas) 

SaskPower 
(Distribution) 

SaskEnergy 
(TransGas) 

SaskEnergy 
(TransGas) 

SaskPower 
(Transmission) Highway 41 Utility Highway 41 Utility SaskPower 

(Distribution) 
SaskPower 

(Distribution) 

SaskTel SaskTel  SaskTel SaskTel 

   SaskWater  
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Table 6.2: Phase 2 utility conflict summary (South) 

8TH STREET HIGHWAY 16 ZIMMERMAN 
ROAD FLORAL ROAD HIGHWAY 11 

SaskEnergy 
(Distribution) 

SaskEnergy 
(Distribution) 

SaskEnergy 
(Distribution) 

SaskEnergy 
(Distribution) 

SaskEnergy 
(Distribution) 

SaskPower 
(Distribution) 

SaskEnergy 
(TransGas) 

SaskEnergy 
(TransGas) 

SaskPower 
(Distribution) 

SaskPower 
(Distribution) 

SaskTel SaskPower 
(Distribution) 

SaskPower 
(Distribution) 

SaskPower 
(Transmission) SaskTel 

 SaskPower 
(Transmission) 

SaskPower 
(Transmission) SaskTel  

 SaskTel 
SaskTel  

 
SaskWater  

 Nutrien    

Note: SaskEnergy representatives noted that lines smaller than 2 inch diameter likely exist at various locations; however, SaskEnergy 
no longer installs lines smaller than 2 inch diameter, and upsize to 4 inch diameter lines whenever possible. 

6.1.1 Central Avenue 
Utility conflicts in and around the preferred Central Avenue interchange location is presented in Figure 6.1.  

 SaskEnergy (distribution) 

SaskEnergy operates several distribution lines within the Central Avenue interchange area. Generally, for 
new road construction increased ground cover would be required over existing facilities. For the purpose 
of this functional planning study, it is assumed that all SaskEnergy distribution lines crossing the preferred 
Freeway alignment or located within the preferred interchange footprints will require relocation to a greater 
depth and perpendicular to the preferred Freeway alignment, or outside the interchange area, respectively, 
to facilitate Freeway construction.  

 SaskPower (distribution) 

SaskPower operates a 14.4 kV overhead cable that crosses the preferred Freeway alignment along range 
Road 3051 that services nearby residents. This line is not located within the interchange. This line will 
require realignment across the preferred Freeway alignment footprint.  
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 SaskPower (transmission) 

A 138 kV overhead transmission line crosses the preferred Freeway alignment west of the Central Avenue 
Interchange at Range Road 3051, as well as through the Central Avenue interchange footprint. Tower 
repositioning/realignment may be required to accommodate the Freeway alignment near Range 
Road 3051. In addition, the vertical grade of Central Avenue is elevated at the interchange location to 
accommodate an overpass structure over the Freeway. Therefore, relocating the overhead cable will likely 
be required to provide sufficient overhead clearance between the Central Avenue interchange ramps and 
the overhead transmission cables.  

 SaskTel 

SaskTel operates several copper lines within the Central Avenue interchange area. Generally, for new road 
construction increased ground cover would be required over existing facilities. Abandonment of the facilities 
to an unknown extent may be possible in the future; however, for the purpose of this functional planning 
study it is assumed that all SaskTel distribution lines crossing the preferred Freeway alignment or located 
within the preferred interchange footprints will require relocation to a greater depth, or outside the 
interchange area, respectively, to facilitate Freeway construction. No specific concerns regarding utility 
relocation were raised by SaskTel during the consultation process. 

6.1.2 Blackley Road 
Utility conflicts in and around the preferred Blackley Road interchange location are presented in Figure 6.2.  

 SaskEnergy (distribution) 

SaskEnergy operates several distribution lines within the Central Avenue interchange area. Generally, for 
new road construction increased ground cover would be required over existing facilities. For the purpose 
of this functional planning study it is assumed that all SaskEnergy distribution lines crossing the preferred 
Freeway alignment or located within the preferred interchange footprints will require relocation to a greater 
depth and perpendicular to the preferred Freeway alignment, or outside the interchange area, respectively, 
to facilitate Freeway construction.  

 SaskEnergy (TransGas) 

One TransGas NPS 6 pipe runs north-south approximately ½ mile west of Llewellyn Road and crosses the 
east portion of the preferred Blackley Road interchange footprint. This line will require relocation outside of 
the interchange footprint.  

 Highway 41 Utility  

The Highway 41 Water Utility runs east-west along Township Road 374, turns south along Llewellyn Road 
and crosses realigned Highway 41, This line will require reinstallation to a lower depth at the realigned 
Highway 41 crossing location. 
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6.1.3 Highway 41 
Utility conflicts in and around the preferred Highway 41 interchange location are presented in Figure 6.3. 

 SaskEnergy (distribution) 

A SaskEnergy distribution line crosses the Highway 41 Realignment approximately mid quarter section 
between Freeborn Road and Kilmeny Road. Generally, for new road construction increased ground cover 
would be required over existing facilities. This line also crosses existing Highway 41 north of the proposed 
Highway 41 interchange location. This line is not located within the interchange footprint, but may require 
reinstallation to lower depth depending on actual extent of construction of the interchange facility and 
twinning of Highway 41. For the purpose of this functional planning study, it is assumed that all SaskEnergy 
distribution lines crossing the preferred Freeway alignment or located within the preferred interchange 
footprints will require relocation to a greater depth and perpendicular to the preferred Freeway alignment, 
or outside the interchange area, respectively, to facilitate Freeway construction.  

 SaskPower (distribution) 

SaskPower operates a 25 kV overhead cable along the north side of existing Highway 41 that crosses the 
footprint of the preferred realignment of Highway 41. This line will require relocation outside the interchange 
footprint.  

 Highway 41 Water Utility 

The Highway 41 Water Utility crosses existing Highway 41 north of the preferred Highway 41 interchange 
location. This line is not located within the interchange footprint but may require reinstallation to lower depth 
depending on actual extent of construction of the interchange facility and twinning of Highway 41. For the 
purpose of this functional plan, it is assumed this line will require reinstallation at a lower depth at this 
location. 
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6.1.4 Highway 41 Flyover 
Utility conflicts in and around the preferred Highway 41 Flyover location is presented in Figure 6.4. 

1.1.1.1 SaskEnergy (distribution) 

SaskEnergy operates a distribution line north and south of the preferred Highway 41 flyover location, 
intersecting the preferred Freeway alignment at two locations: 

› North of Township Road 372, between Blackley Road and Llewellyn Road; and 

› Township Road 372 and Llewellyn Road. 

In addition, the SaskEnergy line runs parallel to the preferred Freeway alignment within the footprint for 
approximately ½ mile south beginning just south of existing Highway 41. Generally, for new road 
construction increased ground cover would be required over existing facilities. For the purpose of this 
functional planning study it is assumed that all SaskEnergy distribution lines crossing or located parallel to 
the preferred Freeway alignment will require relocation to a greater depth, or outside the footprint area, 
respectively, to facilitate Freeway construction.  

1.1.1.2 SaskEnergy (TransGas) 

One TransGas NPS 6 pipe crosses the preferred Freeway alignment north of Township Road 372, between 
Blackley Road and Llewellyn Road. This line will require both reinstallation to a greater depth and 
perpendicular horizontal realignment relative to the Freeway.  

1.1.1.3 SaskPower (distribution) 

SaskPower operates the following three overhead distribution facilities in the vicinity of the Highway 41 
Flyover location: 

› One 25 kV overhead facility running north-south and crosses the existing Highway 41 along Llewellyn 
Road, then turns west crossing the Freeway footprint along Agra road; 

› One 25 kV overhead facility parallel (north) of existing Highway 41; and 

› One 14.4 kV underground facility located south/east of existing Highway 41 at the Flyover location, 
running slightly skewed to the northeast/southwest across the east-west ¼ section line. 
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The north-south/east-west line will require both reinstallation to a greater depth and perpendicular horizontal 
realignment relative to the Freeway at the two conflict locations. The line parallel to existing highway 41 will 
require both reinstallation to a greater depth and relocation out of the flyover footprint. The 14.4 kV line will 
require both reinstallation to a greater depth and perpendicular horizontal realignment relative to the 
Freeway. 

 SaskTel 

SaskTel operates several copper lines within the Flyover area, as well as a fiber line parallel (south) to 
existing Highway 41. Generally, for new road construction increased ground cover would be required over 
existing facilities. Abandonment of the copper facilities to an unknown extent may be possible in the future; 
however, for the purpose of this functional planning study it is assumed that all SaskTel lines crossing the 
preferred Freeway alignment or located within the preferred Flyover footprint will require relocation to a 
greater depth, or outside the Flyover area, respectively, to facilitate Freeway construction. No specific 
concerns regarding utility relocation were raised by SaskTel during the consultation process. 

 SaskWater 

SaskWater operates two 8 inch High Density Polyethylene (HDPE) lines along the northeast side of 
Highway 41 and passes through the location where the preferred Highway 41 flyover crosses the preferred 
Freeway alignment. These lines will require relocating outside the flyover footprint. One of these 8 inch 
HDPE lines turns south along the west side of Llewellyn Road. This pipe then crosses the preferred 
Freeway footprint at Llewellyn Road south of the Flyover location. The pipe will require reinstallation at a 
greater depth.  

 Highway 41 Utility  

The Highway 41 Water Utility runs east-west along Agra Road and crosses the preferred freeway footprint 
at Agra Road. This line will require relocation to a greater depth at this location. 

6.1.5 Highway 5 
Utility conflicts in and around the preferred Highway 5 interchange location is presented in Figure 6.5. 

 SaskEnergy (distribution) 

SaskEnergy operates an east-west distribution line just south of Highway 5. This line passes through the 
Highway 5 Interchange footprint and branches of at several locations to service residents on either side of 
Highway 5, east and west of the interchange. These lines will require relocation out of the interchange 
footprint.  
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 SaskPower (distribution) 

SaskPower operates a 25 kV overhead line that runs along the east side of Llewellyn Road, south up to 
Highway 5 then T’s both east and west along the north side of Highway 5 within the preferred Highway 5 
interchange footprint. In addition, a 14.4 kV line branches south from the 25 kV line east of Llewellyn Road 
and services a nearby acreage. These lines will require relocation from the interchange footprint location.  

 SaskTel 

SaskTel operates rural copper network service lines that run within the preferred Highway 5 interchange 
footprint. One line runs along the east side of Llewellyn Road south of Highway 5. This line branches off to 
the east and northeast to service 2 acreages within and adjacent to the preferred Highway 5 interchange 
location. These lines will require relocation from the interchange footprint. Abandonment of the copper 
facilities to an unknown extent may be possible in the future; however, for the purpose of this functional 
planning study it is assumed that all SaskTel lines within the interchange footprint will be relocated.  

SaskTel also operates two fiber lines in the area with their locations described below: 

› An east-west line along the south side of Highway 5; and 

› An east-west line parallel to and approximately 1 mile south of Highway 5. 

The line located on the south side of Highway 5 will require relocation outside the interchange footprint. 
The fiber line located further south of Highway 5 will require relocation to a greater depth to facilitate 
construction of the Freeway. 

 SaskWater 

SaskWater operates one 8 inch HDPE potable water line along the west side of Llewellyn Road between 
the preferred Highway 41 flyover and Highway 5 interchange locations, This pipe changes direction 
heading southeast at approximately ¾ of a mile north of Highway 5 and outside the preferred Highway 5 
interchange footprint location. The pipe will require relocation to a greater depth to facilitate Freeway 
construction.  

6.1.6 8th Street 
Utility conflicts in and around the preferred 8th Street interchange location is presented in Figure 6.6.  

 SaskEnergy (distribution) 

SaskEnergy operates an east-west distribution line just north of 8th Street. This line passes through the 8th 
Street Interchange footprint and branches of at several locations to service residents on either side of 8th 
Street, east and west of the interchange. These lines will require relocation out of the interchange footprint. 
Another line crosses the preferred Freeway alignment approximately just over 1 mile north of 8th Street and 
outside of the interchange footprint. This line will require relocation to a greater depth to facilitate Freeway 
construction.  
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 SaskPower (distribution) 

SaskPower operates a 14 kV overhead north-south line that runs for approximately one mile along Winmill 
Road, down to the north side of 8th Street, then redirects east-west through the preferred 8th Street 
interchange footprint. This line will require relocation from the interchange footprint. In addition, a 14 kV 
underground line that crosses the preferred Freeway alignment approximately one mile north of 8th Street. 
This line will require relocation to a greater depth to facilitate Freeway construction. 

 SaskTel 

A rural copper network line runs north-south along Winmill Road through the preferred 8th Street 
interchange location footprint. The line also runs east from Winmill Road along the north side of 8th Street, 
branching off north and south to service two acreages. These lines will require relocation from the 
interchange footprint. Abandonment of the copper facilities to an unknown extent may be possible in the 
future; however, for the purpose of this functional planning study it is assumed that all SaskTel lines within 
the interchange footprint will be relocated. A copper line crosses the preferred Freeway footprint 
approximately one mile north of 8th Street. This line will require relocation to a greater depth to facilitate 
Freeway construction.  

6.1.7 Highway 16 
Utility conflicts in and around the preferred Highway 16 interchange location is presented in Figure 6.7.  

 SaskEnergy (distribution) 

SaskEnergy operates several distribution lines within the Highway 16 interchange area from just north of 
Patience Lake Road to northeast of the existing Highway 16 alignment. There will be embankment fill for 
the majority of the Freeway and Patience Lake Road alignments through this area and the SaskEnergy 
lines will require relocation from the interchange footprint.  

Several lines also exist southwest of the existing Highway 16 alignment around Height Road. These lines 
are out of the Highway 16 interchange footprint but will require relocation to a greater depth and 
perpendicular to the preferred Freeway alignment.  
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 SaskEnergy (TransGas) 

Two TransGas pipes (one NPS 6 and one NPS 12) cross the realigned Patience Lake Road just east of 
the CP rail line, east of Costco, and one NPS 6 line crosses existing Circle Drive east of the future 
Zimmerman/Circle Drive interchange. The infrastructure at these locations will require relocation to a 
greater depth to facilitate road construction.  

 SaskPower (distribution) 

SaskPower operates the following distribution lines within the preferred Highway 16 interchange area: 

› 25 kV underground line along the south side of Patience Lake Road. This line turns south about ¼ of 
a mile east of Winmill Road to service a local farm. This line will be located within the Patience Lake 
Road flyover embankment fill and will need to be relocated outside the fill footprint; 

› 14.4 kV overhead east-west line located approximately ½ mile south of Patience Lake Road. This line 
crosses the preferred Freeway alignment. The height of this line may need to be increased to provide 
sufficient clearance over the Freeway; 

› 25 kV overhead and 14.4 kV underground lines parallel (west) to Highway 16. Due to conflicts with 
multiple structures and access ramps these lines will require relocation from the interchange footprint; 
and 

› 14.4 kV underground line crosses the preferred Freeway footprint between Haight Road and 
Highway 16 servicing acreages north and south of the preferred Freeway alignment. This line will 
require realignment to be perpendicular to the Saskatoon Freeway. 

 SaskPower (transmission) 

Two 230 kV overhead lines cross the preferred Highway 16 interchange footprint. The Saskatoon Freeway 
vertical grade is elevated at this location to accommodate an overpass over the CP rail tracks. As such this 
wire will require relocation as there will be insufficient overhead clearance between the Saskatoon Freeway 
road surface and the overhead transmission wire.  

 SaskTel 

SaskTel operates rural copper network lines that runs parallel to and crosses Patience Lake Road within 
the preferred Patience Lake Flyover and Highway 16 interchange footprints to service acreages and farm 
yards. The lines are located in areas of embankment fil and will therefore require relocation from the flyover 
and interchange footprint areas. Abandonment of the copper facilities to an unknown extent may be 
possible in the future; however, for the purpose of this functional planning study it is assumed that all 
SaskTel lines crossing the preferred Freeway alignment or located within the preferred flyover and 
interchange footprints will require relocation outside the footprint areas.  

 Nutrien Raw Water Line 

A water line operated by Nutrien is located along Patience Lake Road. The water line provides freshwater 
from the South Saskatchewan River to the Patience Lake mine site and currently operates as a 12 inch 
HDPE pipe. The line is located on the north side of Patience Lake Road, then crosses under the Patience 
Lake Road near the east side of the CP railway. Nutrien representatives also mentioned that are remnants 
of the original steel line in some places when the line was replaced with the HDPE pipe. The current HDPE 
water line will be located within the footprint of the proposed embankment fills for the Patience Lake Road 
flyovers and will require relocation out of the interchange footprint. 
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6.1.8 Zimmerman Road 
Utility conflicts in and around the preferred Zimmerman Road interchange location is presented in 
Figure 6.8. 

 SaskEnergy (distribution) 

SaskEnergy operates one distribution line that crosses the preferred Freeway alignment west of the 
preferred Zimmerman Road interchange location. For the purpose of this functional planning study, it is 
assumed that all SaskEnergy distribution lines crossing the preferred Freeway alignment or located within 
the preferred interchange footprints will require relocation to a greater depth and perpendicular to the 
preferred Freeway alignment, or outside the interchange area, respectively, to facilitate Freeway 
construction.   

 SaskEnergy (TransGas) 

One NPS 6 line crosses the preferred Freeway alignment between the preferred Zimmerman Road 
interchange location and existing Haight Road. This line will require relocation to a greater depth and 
pedicular realignment to the Freeway to facilitate road construction. 

 SaskPower (distribution) 

SaskPower operates a 14 kV overhead line that crosses the ramp terminals on the west side of the 
preferred Zimmerman Road interchange. It is assumed that the overhead line will need to be relocated 
outside of the preferred interchange footprint for the purpose of this functional planning study. 

 SaskPower (transmission) 

A SaskPower transmission corridor crosses the preferred Freeway footprint just east of the preferred 
Zimmerman Road interchange, as well as across the northern edge of the preferred Zimmerman Road 
interchange footprint. There are two overhead 230 kV lines and one 72 kV line, as well as one underground 
communication circuit within the corridor. The Freeway vertical grade is elevated at these locations to 
accommodate the overpass over the proposed Freeway alignment. As such the overhead wires will require 
relocation as there will be insufficient overhead clearance between the Zimmerman Road overpass surface 
and the overhead transmission wire. The underground wire within this corridor will need to be relocated 
outside of the interchange footprint and realigned perpendicular to the Freeway.  

 SaskTel 

SaskTel operates a rural copper network line that crosses the preferred Freeway alignment west of the 
preferred Zimmerman Road interchange location at Range Road 3045. Abandonment of the facilities to an 
unknown extent may be possible in the future; however, for the purpose of this functional planning study it 
is assumed that all SaskTel distribution lines crossing the preferred Freeway alignment or located within 
the preferred interchange footprints will require relocation to a greater depth and perpendicular to the 
preferred Freeway alignment, or outside the interchange area, to facilitate Freeway construction. No 
specific concerns regarding utility relocation were raised by SaskTel during the consultation process. 
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6.1.9 Floral Road 
Utility conflicts in and around the preferred Floral Road interchange location is presented in Figure 6.9. 

 SaskEnergy (distribution) 

SaskEnergy distribution lines are located north-south, just west of Prairie View Road, and east-west, just 
south of Floral Road. The north-south line intersects the preferred Freeway alignment west of Prairie View 
Road and the east-west line runs through the interchange footprint. There is also a relatively short branch 
from the north-south line that runs east to Prairie View Road along Floral Road. For the purpose of this 
functional planning study, it is assumed that all SaskEnergy distribution lines crossing the preferred 
Freeway alignment or located within the preferred interchange footprints will require relocation to a greater 
depth and perpendicular to the preferred Freeway alignment, or outside the interchange area, respectively, 
to facilitate Freeway construction.  

 SaskPower (distribution) 

SaskPower operates a 14 kV underground north-south line that intersects the preferred Freeway alignment, 
just west of Prairie View Road Drive. This line will require realignment to be perpendicular to the Saskatoon 
Freeway.  

SaskPower also operates a 25 kV overhead line that runs east-west through the interchange footprint along 
existing Floral Road. It is assumed that the overhead line will need to be relocated outside of the preferred 
interchange footprint for the purpose of this functional planning study. 

 SaskPower (transmission) 

A SaskPower 138 kV overhead line that crosses the preferred Freeway alignment just inside the 
interchange footprint south extent. The Saskatoon Freeway vertical grade will be greater than the existing 
ground surface. As such this wire will require relocation as there will be insufficient overhead clearance 
between the Freeway road surface and the overhead transmission wire.  

 SaskTel 

SaskTel operates a rural copper network line that runs through the interchange footprint along Floral Road. 
Abandonment of the facilities to an unknown extent may be possible in the future; however, for the purpose 
of this functional planning study it is assumed that all SaskTel distribution lines crossing the preferred 
Freeway alignment or located within the preferred interchange footprints will require relocation to a greater 
depth and perpendicular to the preferred Freeway alignment, or outside the interchange area, to facilitate 
Freeway construction. No specific concerns regarding utility relocation were raised by SaskTel during the 
consultation process. 
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 SaskWater 

SaskWater operate a 14 inch PVC potable water line and a 9 inch HDPE raw water line along the west side 
of the CN rail line that cross the preferred Freeway alignment at the CN rail overpass location. These lines 
are located in the footprint of the overpass embankment and will require relocation from the embankment 
footprint. SaskWater also noted that one 12 inch steel line as abandoned at this location. 

6.1.10 Highway 11 
Utility conflicts in and around the preferred Floral Road interchange location is presented in Figure 6.10. 

6.1.9.1 SaskPower (distribution) 

SaskPower operates the following distribution lines within the preferred Highway 16 interchange area: 

› 25 kV overhead line that runs along the east side of Highway 11 through the preferred Highway 11 
interchange footprint. This line will need to be relocated outside of the preferred interchange footprint; 

› 14 kV overhead line that runs east from Highway 11, approximately 1 mile south of Floral Road. This 
line is located within the preferred interchange footprint and will require relocation; and 

› 14 kV overhead line that runs west from Highway 11, approximately 1¼ mile south of Floral Road. This 
line is located within the preferred interchange footprint and will require relocation. 

6.1.9.1 SaskTel 

A SaskTel fiber line runs parallel to existing Highway 11, within the existing Highway 11 ROW, through the 
preferred Highway 11 interchange footprint. This line will require relocation from the interchange footprint. 
SaskTel also noted that a copper line runs along the west side of Highway 11 through the interchange 
footprint, but that mitigation will not be required as this line can be abandoned in the future. 

6.1.11 Quantity Estimates 
Quantity estimates for the utilities to be relocated in Phase 1 and Phase 2 will be presented in SFFPS Final 
Report. 
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6.2 Transportation Utility Corridor 
At the request of the Ministry of Highways (Ministry), utility stakeholders were consulted for interest in a 
Transportation Utility Corridor (TUC) along the preferred Freeway alignment. Consultation was completed 
during Phase 1 if the functional planning Study (SNC-Lavalin, 2021). Interest by stakeholders is 
summarized in Table 6.3. The TUC is currently highly conceptual and will require ongoing discussion with 
stakeholders and further refinement at the detailed design phase.  

Table 6.3: TUC Interest Summary Phase 2 

STAKEHOLDER 
WIDTH 

REQUESTED 
(METERS) 

WIDTH PLANNED 
(METERS) 

INSIDE/OUTSIDE 
OF FREEWAY 

SECTION(S) OF 
FREEWAY 

SaskEnergy 
(Distribution) 10 10 Inside Entire corridor 

SaskEnergy 
(TransGas) 30 30 Either side Entire corridor 

SaskPower 
(Distribution) 10 10 Unknown Entire corridor 

SaskPower 
(Transmission) 30 to 110 40 Either side Entire corridor 

SaskTel 10 10 Either side Entire Corridor 

Rogers 
Communications 
Inc. 

1.5 1.5 Either Side Entire Corridor 

SaskWater 15 15 Outside Phase 2 

CoS Water and 
Sewer 12 to 50 15 Varies Phase 1 and Phase 

2 

 
The total corridor width varies between 127 m to 165 m based on the feedback from utility stakeholders. It 
is understood that some utilities could share the corridor with other utilities and others cannot. These 
agreements would likely reduce the required TUC width; however, the details of these agreements are 
beyond the scope of this functional planning study. In the interest of creating a conservative estimate of 
potential land required for the TUC it is assumed that there would be no sharing of the corridor between 
utilities.  

The corridor widths requested by the CoS are based on accommodating conventional excavation methods 
during installation of the utilities (N. Kahn, personal communication, May 28, 2020). Once installation is 
complete the final requirement for a corridor would be approximately 15 m. According to the CoS alternative 
installation technics (e.g. tunnelling) are less desirable than conventional excavation and installation due to 
cost and issues meeting specifications for small gradients. 

SaskPower transmission corridor requested widths would vary depending on the line voltages installed 
within the corridor (30 m for 72 kV, 30 m to 40 m for 138 kV, and 40 m for 230 kV transmission lines). 
According to SaskPower (R. Lu, personal communication, June 2, 2020), it is conceptually possible to utilize 
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multi-circuit structures to install multiple circuits in the same corridor, if logistics are satisfied. This would 
potently limit the required corridor width to 40 m. As it is unknown at this time on the line voltages and 
number of lines to be installed, and it is possible to install multiple circuits in a 40 m corridor, SaskPower 
transmission width of 40 m was assumed.  

Generally, TransGas requires a 30 m corridor; however, this may be able to be reduced within a TUC due 
to limited public exposure to the utility. 

For Phase 1, the requested location of the TUC by utility stakeholders was considered, but location of the 
presented TUC in Phase 1 was predominantly determined by current development around Highway 16 and 
Highway 12, as well as the Wanuskewin Heritage Park buffer. For Phase 2, a TUC would be limited to the 
outside of the Freeway. SaskEnergy expressed preference for the inside of the Freeway as their distribution 
lines would require several crossing locations with the Freeway in order to service costumers inside the 
Freeway. The TUC preliminary concept is presented on the Phase 1 and Phase 2 Combined Roll Plan 
(Appendix E). 
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7 Multiple Account Evaluation 
Multiple Account Evaluation (MAE) processes were used to assess shortlisted interchange functional plan 
concepts, river crossing options, and mainline alignments. A modified Delphi method was used to assess 
concepts. 

A process of identifying improvement alternatives and then evaluating them is fundamental to many levels 
of road infrastructure development and operation: planning, design, construction, maintenance, and 
operations. Road infrastructure planning has evolved to consider a broad spectrum of elements (Elements) 
which can be categorized into accounts (Accounts). Common Accounts and respective Elements typically 
used by road authorities are presented in Figure 7.1. 

 

Financial Account 
› Capital Construction Cost  
› Maintenance Cost  
› Operating Cost 
› (Optional Revenue a 

negative cost)  

Social Account 
› Alignment to Road 

Network Plans 
› Alignment to Social 

Interests 

 

Road User Account 
(Customer Account) 
› Travel Time 
› Vehicle Operating Costs 
› Safety Costs 

 

Economic Account 
› Direct Employment During 

Construction 
› Indirect Employment 

Resulting from 
Construction 

› Local Economy 

 

Environmental and 
Heritage Account 
› Green House Gas 

Emissions 
› Biophysical 
› Natural Resource 
› Heritage 

  

Figure 7.1: Multiple Account Evaluation Accounts and Elements (Evaluation Criteria) 

These Accounts and Elements can be standardized to address a specific road authority’s mandate and/or 
modified to suit a specific project’s needs. 

These accounts and elements can be standardized to address a specific road authority’s mandate and/or 
modified to suit specific project attributes. Accounts and their respective Elements (evaluation criteria) were 
developed and tailored to suit the Saskatoon Freeway Functional Planning Study (SFFPS) – Phase 2: 
Roadways and the Phase 2 mainline alignment. 

In its simplest form MAE can be completed using a modified Delphi method where a group of subject matter 
experts considers a range of criteria, respective weightings, ratings, and resulting evaluation points. Each 
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participant provides their assessment of weightings and ratings anonymously. The weightings and rating 
points are typically averaged and the alternative which exhibits the greatest number of points can be 
established as the preferred alternative. This structured communication process leads to a collective 
decision which inherently removes some of the bias potential of individual participants. The following is a 
brief description of the original Delphi process for easy reference: 

The Delphi method, also known as Estimate-Talk-Estimate (ETE) is a structured 
communication technique or method, originally developed as a systematic, interactive 
forecasting method which relies on a panel of experts. The technique can also be adapted for 
use in face-to-face meetings and is then called mini-Delphi or ETE. Delphi has been widely 
used for business forecasting and has certain advantages over another structured forecasting 
approach. Delphi is based on the principle that forecasts (or decisions) from a structured group 
of individuals are more accurate than those from unstructured groups. The experts answer 
questionnaires in two or more rounds. After each round, a facilitator or change agent provides 
an anonymized summary of the experts' forecasts from the previous round as well as the 
reasons they provided for their judgments. Thus, experts are encouraged to revise their earlier 
answers in light of the replies of other members of their panel. It is believed that during this 
process the range of the answers will decrease, and the group will converge towards the 
"correct" answer. Finally, the process is stopped after a predefined stop criterion (e.g., number 
of rounds, achievement of consensus, stability of results), and the mean or median scores of 
the final rounds determine the results.  

(https://en.wikipedia.org/wiki/Delphi_method) 

MAE can also be undertaken using a detailed and complex analysis of each evaluation criteria (Element) 
and their respective cost streams over a planning horizon period. For example, road network macro 
modeling software can be used to determine total travel times for future network alternatives. A respective 
travel time cost can be determined through a detailed analysis of driver time costs of various types of 
vehicles. The future cost details can be calculated for an existing network where no changes are made 
(Base Case) and an alternative future state involving network changes (Alternative). This enables Net 
Present Values (NPV) and Benefit to Cost (B/C) ratios to be calculated; the Alternative cost is subtracted 
from the Base Case cost. The NPV can be normalized by dividing it by the capital cost for the Alternative 
resulting in a B/C ratio, as presented below. 

› Net Present Value (NPV) = Discounted Base Case - Discounted Alternative 

› B/C = NPV/Capital Cost - 1 

MAE can also be used for portfolio management where NPV’s are plotted considering different time 
horizons. This leads to an analysis of optimum timing for infrastructure investments. MAE can be based on 
volumes of traffic moved and/or on volumes of people moved. The latter considers an analysis of vehicle 
occupancy rates on road networks thereby enabling analysis of different modes of travel to move people 
(e.g. freeways versus light rail). 

The Delphi method approach to MAE is a suitable level of analysis for functional planning. Functional plans 
can be changed or refined through the remaining phases of the delivery life cycle thus detailed analysis is 
typically not warranted early in the development process. 
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7.1 Mainline Alignment Through the Swales Area Multiple 
Account Evaluation 

It is important to note that the SFFPS scope did not include re-evaluation of the freeway corridor route 
determined in previous location studies. 

A detailed quantitative MAE analysis was not used for the SFFPS because of uncertainties associated with 
the travel demand model (TDM) assumptions: time horizon and population growth, employment growth, 
etc. The TDM assumptions are described in Section 4.1 of this report. In addition, the functional concepts 
for each interchange location are similar; therefore, a detailed analysis is not warranted. This is highlighted 
by some of the evaluation criteria (MAE Elements) noted as “Equivalent” in the weighting process. 

The modified Delphi method was used for Phase 2 of the SFFPS to assess alternative alignment concepts 
through the northern portion of the Phase 2 mainline, focussing on the route through the Swales and access 
to Highway 41. The Delphi method was further modified where account weighting was completed by the 
Environmental and Heritage TWG experts prior to the actual MAE process. These experts also weighted 
the elements within the Environmental Account at the same time. This method was used to ensure 
adequate consideration was given to environmental factors associated with the Small and Northeast 
Swales. 

Details of the MAE for northern mainline alignment for Phase 2 of the Saskatoon Freeway Functional 
Planning Study are included in Appendix I. 

Alignment functional plan concepts were evaluated using the following order of activities: 

1. Three northern alignment (through the Swales) concepts were developed through multiple public 
consultation sessions. Two concepts for re-aligning Highway 41 were also developed; however, only 
one of these concepts was carried forward to the MAE because it was better suited to local land uses 
and was better aligned to the travel patterns confirmed in TDM analysis (multiple TDM runs); 

2. An Excel workbook was developed and used specifically for the Northern Alignment MAE. The 
workbook included worksheets for completing the weighting and rating processes, data input 
worksheets to capture input from each participant, and a summary work sheet; 

3. The applicable elements were determined for the four alignment concepts; 

4. The weighting for each element was determined by each MAE participant by allotting values to each 
account and subsequently to each element, with a greater value suggesting greater importance. For 
example, an element could be weighted 0 if it was not applicable, or 7 if it was important. The sum of 
the elements weightings within each account equaled the predetermined account weighting. For 
example, if the Financial Account weighting was predetermined to be 13, the 4 elements within this 
account could be weighted 7, 0, 4, and 2 (or any other variation of non-negative numbers that add up 
to 13); 

5. The weightings were averaged for each element. As an example, Participant 1, Participant 2, and 
Participant 3 might weight the importance of Travel Time differently considering the array of elements 
being considered. Average weightings were calculated as a means of capturing the overall group of 
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participants weighting minimizing potential bias for a specific concept. Note the weighting of the 
elements was completed in advance of participant ratings. This was also done to minimize the potential 
for bias when completing the weighting process; 

6. Participants rated each of the elements on a scale of 0 to 4 (0 = Unacceptable, 1 = Marginally 
Acceptable, 2 = Acceptable, 3 = Excellent, 4 = Exemplary); 

7. The final MAE results were reviewed by the Ministry. The executive team members and subject matter 
experts met with the Ministry to further discuss the top two rated concepts;  

8. The Environmental and Heritage TWG provided comments and/or challenges to the initial results which 
ultimately led to a refinement of a north route added outside of the initial 500 m general location corridor; 
and 

9. The preferred interchange functional plan concept was selected. 

7.2 North and South Interchange Concepts Multiple Account 
Evaluation 

A quantified detailed MAE analysis was not used for the SFFPS because of uncertainties associated with 
the travel demand model (TDM) assumptions: time horizon and population growth, employment growth, 
etc. The TDM assumptions are described in Section 4.1 of this report. In addition, the functional concepts 
for each interchange location are similar; therefore, a detailed analysis is not warranted. This is highlighted 
by some of the evaluation criteria (MAE Elements) noted as “Equivalent” in the weighting process. 

The modified Delphi method was used for Phase 2 of the SFFPS to assess design concepts at each 
interchange location along the entire Phase 2 alignment.  

Details of the MAE for the north and south interchange concepts for Phase 2 of the SFFPS are included in 
Appendix I. 

Interchange design functional plan concepts were evaluated using the following order of activities: 

1. Multiple concepts were developed for each location: Central Avenue (2 concepts), Highway 41 (2 
concepts), Blackley Road (2 concepts), Highway 5 (2 concepts), 8th Street (2 concepts), Highway 16 (3 
concepts), and Highway 11 (2 concepts). Zimmerman Road interchange was not included in the MAE 
as there was only one reasonable option: a diamond interchange. Floral Road west was added to the 
alignment primarily as a way to address Floral Road eastbound traffic access to the Saskatoon freeway 
to avoid U-turns on Highway 11 from Grasswood. The concepts incorporated ultimate system level, 
hybrid, and service level interchange features. Interim staging concepts were also considered as part 
of the qualitative review; 
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2. Background data was compiled for each shortlisted concept in preparation for an initial MAE session 
by the project team executive members. For example, high level parametric construction cost estimates 
were determined or each interchange concept allowing the MAE participants to make an informed 
judgement on how they might rate the alternative; 

3. Excel workbooks were developed and used for each location. The workbooks included worksheets for 
completing the weighting and rating processes, data input worksheets to capture input from each 
participant, and a summary work sheet; 

4. The applicable elements were determined for each location. Some elements were not applicable or 
were considered equal for each of the concepts at a specific location. For example, an assessment of 
the impact to the swales was not applicable for the interchanges south of the swales. In other words, 
each MAE was tailored to the specifics of each location; however, the same set of elements was used; 

5. The weighting for each element was determined by each MAE participant by first allotting values to 
each account and subsequently to each element, with a greater value suggesting greater importance. 
For example, an element could be weighted 0 if it was not applicable, or 7 if it was important. The sum 
of the elements weightings within each account equaled the predetermined account weighting. For 
example, if the Financial Account weighting was predetermined to be 13, the 4 elements within this 
account could be weighted 7, 0, 4, and 2 (or any other variation of non-negative numbers that add up 
to 13).  The established weighting were applied to all interchange configurations; 

6. The weightings were averaged for each account and element. As an example, Participant 1, Participant 
2, and Participant 3 might weight the importance of the Customer Account and the element Travel Time 
differently considering the array of elements being considered. Average weightings were calculated as 
a means of capturing the overall group of participants weighting minimizing potential bias for a specific 
concept. Note the weighting of the accounts and elements was completed in advance of participant 
ratings. This was also done to minimize the potential for bias when completing the weighting process; 

7. Participants rated each of the elements on a scale of 0 to 4 (0 = Unacceptable, 1 = Marginally 
Acceptable, 2 = Acceptable, 3 = Excellent, 4 = Exemplary); 

8. Results of the MAE were reviewed with each Technical Working Group to ensure an opportunity for 
feedback prior to finalizing the preferred interchange configurations; and 

9. The final MAE results were determined and used for selection of the preferred interchange functional 
plan concepts. Dra
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8 Multi-Phase Supporting Information 
8.1 Geotechnical Investigation 

8.1.1 Geotechnical Investigation  
The Phase 2 geotechnical investigation field program was completed winter 2022. This section of the report 
summarizes the Phase 2 geotechnical investigation. Detailed laboratory testing results are included with a 
detailed description of the Phase 2 geotechnical investigation in the Phase 2 Factual Geotechnical Data 
report (Appendix J). 

The collection of reliable geotechnical information is a key component of a functional design. The 
geotechnical investigations will provide factual data to understand subsurface conditions along the freeway 
alignment, as well as at the proposed locations for interchanges, railway crossings, South Saskatchewan 
River crossing, and swale crossings.  

The geotechnical investigation and testing plan was based on Ministry standards and the experience of 
SNC-Lavalin on projects similar in nature. Optimization of the field investigation has been completed 
through detailed geological review and consideration of existing boreholes within the project extent. The 
geotechnical investigation included drilling of preliminary, stratigraphic, and foundation boreholes as 
outlined below. 

Preliminary Boreholes: Preliminary boreholes were drilled along the general roadway alignment and will be 
used to delineate surficial materials and define engineering properties of the subgrade. Drilling of 
preliminary boreholes was completed in accordance with specification CM 303-01, as outlined in the 
Ministry Construction Manual for Soils Testing (1997) and were completed to a minimum depth of 4.6 m 
(15 feet) below existing ground surface. The information obtained from preliminary boreholes will be used 
for pavement design, route confirmation and soft soil delineation. Through review of existing borehole 
information, SNC-Lavalin identified significant amounts of soft soils along the alignment including several 
wetlands. The presence of which increase the value of the data that will be collected through the completion 
of preliminary boreholes.   

Stratigraphic Boreholes: Stratigraphic boreholes were drilled along the general roadway alignment and will 
be used to obtain soil stratigraphy and engineering properties of the subgrade and deeper foundation 
materials. Drilling of stratigraphic boreholes was completed in accordance with specification STP 1041 as 
outlined in the Ministry Standard Test Procedures Manual for Stratigraphic Holes (1992) and specification 
CM 303-01 as outlined in the Construction Manual for Soils Testing (1997). Stratigraphic boreholes were 
drilled to a minimum depth of 13.5 m (45 feet) below existing ground surface. The information obtained from 
completion of stratigraphic boreholes will be used to interpolate the stratigraphy of the area, determine the 
engineering properties of the subgrade and foundation along the alignment, and determine the type and 
quality of expected adjacent borrow sources.  

Foundation Boreholes: Foundation boreholes were drilled at bridge/overpass locations in order to define 
the soil horizons and material properties of the supporting ground. Drilling of foundation boreholes was 
completed in accordance with the specifications as outlined in the Ministry Construction Manual for Soils 
Testing (CM 303-01) and were completed to a minimum depth of 24.4 m (80 feet) below existing ground 
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surface. Proposed Cone Penetration Testing (CPTu) was not completed during the Phase 2 geotechnical 
investigation due to consistently unsuccessful attempts during the Phase 1 geotechnical investigation. 
SNC-Lavalin and the Ministry decided to remove CPTu testing from the Phase 2 geotechnical investigation 
because soil type in the Saskatoon Freeway area is not conducive to successful CPTu results. A sufficient 
number of conventional drilled foundation borehole at each structure were completed in order to collect soil 
samples for laboratory testing. Visual inspection of the soils encountered was also completed at each 
borehole. The information obtained from the completion of foundation boreholes will be used to define soil 
capacities for design of structural foundations.  

Foundation Boreholes for the South Saskatchewan River Crossing: Foundation boreholes were proposed 
to be drilled for the South Saskatchewan River crossing targeting abutment and pier locations as defined 
by the selected structure type. Deep stratigraphic boreholes were completed at the west and east abutment 
locations to depths of 100.25m (330 feet) and 100.45 m below existing ground surface, respectively. The 
proposed Foundation borehole at the pier location on the west bank of the river could not be completed 
due to access restrictions. Additional safety and environmental protection measures will be required during 
detailed design phases if drilling at this location is required. For pier locations within the river, drilling was 
proposed to be completed via barge during the summer months. Due to extremely low water levels in the 
river in 2021, barge access was not possible, and drilling could not be completed at pier locations within 
the river. Boreholes drilled at the river crossing were completed using mud rotary methods due to depth 
and complexity. Geophysical logging was also completed on the deep stratigraphic foundation boreholes 
at the South Saskatchewan River. The boreholes were geophysically logged using a Mount Sopris MGX II 
digital logging system and Matrix software. Natural gamma (NG), single-point resistance (SPR), and 
spontaneous potential (SP) readings were collected at each abutment. The information obtained from the 
completion of foundation boreholes at the South Saskatchewan River crossing will be used to define soil 
capacities for design of structural foundations.  

› Drill supervisors determined the final location of boreholes based on site conditions and oversaw the 
drilling operation. Prior to any ground intrusive investigation, appropriate permits and utility clearances 
were obtained. For each borehole, the drill supervisor documented soil descriptions, collected soil 
samples, and completed in-situ field testing. Standard Penetration Testing (SPT) and Shelby tube 
sampling was performed at select stratigraphic depths where soil conditions allowed. Soil samples 
collected during the field investigation are being tested at the time of this report to determine the 
geotechnical parameters of the soils. The following tests will be performed on selected samples: 

› Natural water content (ASTM D2216); 

› Atterberg limits (ASTM D4318); 

› Wash sieve analysis (ASTM C117); 

› Hydrometer and sieve test (ASTM D7928 and C136); 

› Group index and classification (MHI STP 205-2); 

› Unconfined compression strength (for select Shelby tube samples, ASTM D2166); 

› Unit weight (for select Shelby tube samples, ASTM D7263); 

› Carbonate content (for select glacial till samples, ASTM D4373); and, 

› Organic content (for organic soil samples only, AASHTO T267). 
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As assumed, groundwater was encountered during the drilling investigation. Due to the anticipated large 
fills at the interchanges and railway crossing locations, installation and monitoring of Vibrating Wire (VW) 
piezometers has been completed as part of the geotechnical investigation. During drilling, the location and 
depth of piezometers was determined based on the soils encountered and groundwater observed. Slope 
inclinometer (SI) casing was installed during the drilling investigation at both the east and west abutments 
of the South Saskatchewan River crossing. This SI casing was installed in order to monitor horizontal 
displacement of the valley slope and will also determine any potential slip surfaces that will require 
consideration for slope stability modelling.  

Upon completion, each borehole locations was surveyed using a handheld GPS unit. Additional survey 
using a real time kinematic (RTK) surveying system was completed for boreholes containing 
instrumentation. Preliminary and stratigraphic boreholes (up to 13 m) were backfilled with the cuttings 
and/or bentonite chips. A cement/bentonite slurry mixture was used to backfill deeper stratigraphic 
boreholes, boreholes with instrumentation installed, and boreholes with groundwater or environmental 
concerns.  
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9 Recommendations 
9.1 Interchange Design 

9.1.1 Central Avenue 
Based on the findings from the MAE and feedback from the Public Workshop, Concept 1 was selected as 
the preferred concept at Central Avenue. Full access will be provided at the Central Avenue interchange 
with a diamond configuration with two lane ramps to/from the west and single lane ramps to/from the east. 
The Saskatoon Freeway will have five lanes in each direction west of Central Avenue and four lanes in 
each direction east of Central Avenue. A lane will be added/dropped at Central Avenue through use of the 
two lane N/S-W ramp and the two lane W-N/S ramp.  

While the initial concept included two lanes in each direction along Central Avenue and two-lane 
roundabouts at the terminal intersections, updated traffic modelling showed the need for three lanes in each 
direction. As such, roundabouts are no longer considered feasible and signalized intersections are 
recommended at the ramp terminal intersections. The Central Avenue alignment will also be shifted to the 
east to increase separation between the Small Swale and the Central Avenue interchange. A new single 
structure will be constructed for Central Avenue over the Saskatoon Freeway. Range Road 3051, Range 
Road 3050, and Range Road 3045 will be closed with cul-de-sacs. Central Avenue will provide future 
access north and south of the Saskatoon Freeway.  

A summary of key geometrics for the Central Avenue Interchange is provided in Table 9.1 and the preferred 
interchange configuration is presented below in Figure 9.1. Functional Design plan and profiles for the 
interchange are presented in Appendix K. 

Table 9.1: Central Avenue interchange geometrics. 

GEOMETRIC DESIGN STANDARD CENTRAL 
AVENUE 

RAMP W-
N/S 

RAMP 
N/S-E 

RAMP 
N/S-W 

RAMP E-
N/S 

Design Speed (km/h) 70 60 60 60 60 

Number of Lanes 6 2 1 2 1 
Lane Width (m) 3.7 3.7 4.8 3.7 4.8 
Shoulder Width (m) Left 0.5 1.0 1.0 1.0 1.0 

Right 0.5 2.5 2.5 2.5 2.5 
Minimum Radius (m) 190 130 190 130 130 
Maximum Grade (%) 4.0 3.5 3.0 2.0 2.0 
Minimum “K” Factor Crest 25 50 100 N/A N/A 

Sag 12 30 30 60 100 Dra
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Figure 9.1: Central Avenue recommended interchange configuration 

9.1.2 Highway 41/Blackley Road 
As discussed in Section 5.2.1, Freeway Concept 3 was selected as the preferred mainline alignment as it 
minimizes impacts to the Northeast Swale. As such, the Highway 41 Realignment Concepts 1/2 were 
carried forward as they better align with Freeway Concept 3. Based on the MAE, Highway 41 realignment 
interchange Concept 2 was preferred as it provided direct freeway access from Blackley Road and more 
direct/free-flow movements to/from Highway 41. Additionally, Concept 2 required fewer intersections along 
Highway 41 compared to Concept 1.  

Following selection of Highway 41 Realignment interchange Concept 2 as the preferred concept, and based 
on feedback from the Public Workshop and TWG Meetings, the following minor modifications were made 
to the Highway 41/Blackley Road interchange configuration: 

› Combined interchange footprint was reduced by shifting Blackley Road to the east and replacing the 
Parclo ramps with direct ramps; 

› Replaced signalized intersections with roundabouts (3) for more direct access which allows for a more 
curvilinear alignment of Blackley Road;  

› Minor geometry changes to optimize spacing between merge/diverge points and roundabout entry/exit 
points;  
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› Provided separate structures for Ramp E-S and Ramp N-E for improved road geometry;  

› Eliminated redundant ramp/structure for Blackley Road S-E Ramp; and 

› Modified Ramp S-N/S profile to go under Ramp E-S, N-E, and E-N instead of going over. 

New structures will be constructed for Blackley Road over the Saskatoon Freeway (one structure), Ramp 
E-S over the Saskatoon Freeway and Ramp S-N/S (two structures), Ramp N-E over the Saskatoon 
Freeway and Ramp S-N/S (two Structures), and Ramp E-N over Ramp S-N/S (one structure).  

As part of this interchange concept, Highway 41 will be realigned to the east and run parallel to and south 
of Township Road 374. The realigned section of Highway 41 will be twinned (4-lane divided cross-section) 
and maintain a 130 km/h design speed outside of the CoS limits. The existing section of Highway 41 west 
of Kilmeny Road will be maintained as a lower speed roadway and cross the Saskatoon Freeway with a 
flyover structure (one structure). As such, no access to/from the Saskatoon Freeway will be provided at the 
existing Highway 41 flyover.  

North of the Saskatoon Freeway, a new interchange will be required to connect the realigned section of 
Highway 41 with the existing section of Highway 41. This interchange will be designed to promote use of 
the Highway 41 realignment by requiring southbound vehicles to ‘exit’ Highway 41 via the N-S ramp to 
continue straight on existing Highway 41. In the northbound direction, vehicles using the existing 
Highway 41 will need to merge onto the new/realigned section of Highway 41 via the S-N ramp. A new 
structure will carry Ramp N-S over the Highway 41 realignment (one structure).    

A summary of key geometrics for the Highway 41/Blackley Road interchange and the Highway 41 
Realignment are provided in Table 9.2 and Table 9.3, respectively. The recommended interchange 
configurations are presented below in Figures 9.3, 9.4, and 9.5. Functional Design plan and profiles for the 
interchange are presented in Appendix K. 

Table 9.2: Highway 41/Blackley Road interchange geometrics 

GEOMETRIC DESIGN 
STANDARD 

BLACKLEY 
ROAD 

RAMP N-
N/S 

RAMP 
N/S-E 

RAMP 
N/S-N 

RAMP S-
N/S 

RAMP 
N/S-S 

Design Speed (km/h) 80 70 60 70 70 50 
Number of Lanes 4 1 1 2 1 1 
Lane Width (m) 3.7 4.8 4.8 3.7 4.8 4.8 
Shoulder Width (m) Left 0.5 1.0 1.0 1.0 1.0 1.0 

Right 0.5 2.5 2.5 2.5 2.5 2.5 
Minimum Radius (m) 90 40 130 190 130 130 
Maximum Grade (%) 3.0 4.0 5.0 5.0 1.8 1.9 
Minimum “K” Factor Crest 30 20 25 20 50 50 

Sag 30 25 25 25 150 15 
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Table 9.3: Blackley Road interchange geometrics 

GEOMETRIC DESIGN 
STANDARD 

HWY 41 
REALIGNMENT 

HWY 
41 

RAMP 
E-N/S 

RAMP 
E-S 

RAMP 
N-E 

RAMP 
S-E 

RAMP 
N-S  

RAMP 
S-N 

Design Speed (km/h) 130 80 80 60 50 90 100 100 
Number of Lanes 4 2 1 1 1 1 1 1 
Lane Width (m) 3.7 3.7 4.8 4.8 4.8 4.8 4.8 4.8 

Shoulder Width 
(m) 

Left 1.0 2.0 1.0 1.0 1.0 1.0 1.0 1.0 
Right 2.5 2.0 2.5 2.5 2.5 2.5 2.5 2.5 

Minimum Radius (m) 950 N/A 350 165 90 340 440 810 
Maximum Grade (%) 3.0 4.0 5.0 3.0 5.5 2.6 3.0 2.50 

Minimum “K” 
Factor 

Crest 60 26 26 40 15 60 55 55 

Sag 75 30 30 30 25 35 45 75 

 

 

Figure 9.2: Blackley Road/Highway 41 recommended interchange configuration 
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Figure 9.3: Highway 41 realignment recommended interchange configuration 
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Figure 9.4: Flyover at existing Highway 41  
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9.1.3 Highway 5 
Based on the findings from the MAE and feedback from the Public Workshop, Concept 1 was selected as 
the preferred concept at Highway 5. This configuration will provide full access to/from Highway 5 and would 
be completely free-flowing without requiring signalized intersections.  

The Saskatoon Freeway will have a 6-lane cross-section (3-lanes in each direction) through the Highway 5 
interchange, with a design speed of 130 km/h. All ramps at this interchange will be single-lane ramps with 
a 90 km/h design speed. Direct ramps will be provided for the W-S, S-E, E-N, and N-W ramps with a flyover 
for the W-N and E-S ramp. Loop ramps will be provided for the N-E and S-W ramps. A C-D road will be 
used in the northbound direction to combine the S-E and S-W ramps exits. In the southbound direction, a 
C-D road will combine the N-W and N-E ramp exits. Structures will carry the Saskatoon Freeway traffic over 
Highway 5 (two structures), Ramp N-E over Highway 5 (one structure), Ramp S-W over Highway 5 (one 
structure), Ramp W-N over Ramp E-S, the Saskatoon Freeway, and Highway 5 (three structures), and 
Ramp E-S over Ramp W-N, the Saskatoon Freeway, and Highway 5 (three structures).  

A summary of key geometrics for Highway 5 is provided in Table 9.4 and the recommended interchange 
configuration is presented below in Figure 9.5. Functional Design plan and profiles for the interchange are 
presented in Appendix K. 

Table 9.4: Highway 5 interchange geometrics 

GEOMETRIC DESIGN 
STANDARD 

HWY 
5 

RAMP 
N-W 

RAMP 
N-E 

RAMP 
W-S 

RAMP 
W-N 

RAMP 
S-E 

RAMP 
S-W 

RAMP 
E-S 

RAMP 
E-N 

Design Speed (km/h) 130 90 90 90 90 90 90 90 90 
Number of Lanes 4 1 1 1 1 1 1 1 1 
Lane Width (m) 3.7 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 

Shoulder Width 
(m) 

Left 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
Right 3.0 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 

Minimum Radius (m) N/A 340 90 230 340 340 90 340 250 
Maximum Grade (%) 4.3 4.4 6.0 3.1 4.5 3.3 4.2 3.9 5.0 

Minimum “K” 
Factor 

Crest 195 60 30 60 60 60 25 60 60 

Sag 85 35 15 35 35 35 35 35 40 
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Figure 9.5: Highway 5 recommended interchange configuration 

9.1.4 8th Street 
Based on the findings from the MAE and feedback from the Public Workshop, Concept 1 was selected as 
the preferred concept at 8th Street. Full access will be provided at the 8th Street interchange with a diamond 
configuration with single lane ramps in all directions. The initial TDM runs indicated that two lane ramps 
may be required in some locations. Upon refinement of the TDM, 2063 projections confirmed that single 
lane ramps are sufficient for all movements.  

8th Street is assumed to be a six-lane urban cross section with 6 m wide concrete median at the ultimate 
stage, in accordance with CoS long term plan. The Saskatoon Freeway will have 3 lanes in each direction 
through 8th Street. The ramp terminal intersections will be signalized but could be staged with stop signs at 
initial construction depending on development rates east of Saskatoon. Service roads are proposed to 
provide access to existing yard sites east of the interchange. 

A summary of key geometrics for the 8th Street Interchange is provided in Table 9.5 and the preferred 
interchange configuration is presented below in Figure 9.6. TAC GDG design standards are followed for 
the ramps as they are connecting to a CoS street. Higher than minimum K values are provided when 
possible. Functional Design plan and profiles for the interchange are presented in Appendix K. 
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Table 9.5: 8th Street interchange geometrics 

GEOMETRIC DESIGN 
STANDARD 

8TH 
STREET 

RAMP 
S-E/W 

RAMP 
S-E 

RAMP 
E/W-N 

RAMP 
E-N 

RAMP 
N-W/E 

RAMP 
N-W 

RAMP 
W/E-S 

RAMP 
W-S 

Design Speed (km/h) 80 90 70 90 70 90 70 90 70 
Number of Lanes 6 1 1 1 1 1 1 1 1 
Lane Width (m) 3.7 4.8 4.8 4.8 4.8 4.8 4.8 4.8 4.8 

Shoulder Width 
(m) 

Left 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 1.0 
Right 3.0 2.5 2.5 2.5 2.5 2.5 2.5 2.5 2.5 

Minimum Radius (m) N/A 340 190 340 190 340 190 340 190 
Maximum Grade (%) 2.75 3.75 3.2 3.5 3.2 3.0 2.75 3.0 2.75 

Minimum “K” 
Factor 

Crest 85 40 40 40 30 40 25 35 40 

Sag 85 45 - 45 80 45 60 45 - 

 

 

Figure 9.6: 8th Street recommended interchange configuration 
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9.1.5 Highway 16 
Concept 3 is the recommended configuration for the Highway 16 interchange. Design speeds on 
Highway 16 are 130 km/h. This requires significant embankments over the CP rail line to provide 10 m 
clearance. The southbound Highway 16 lanes also overpass the northbound mainline lanes while the 
northbound Highway 16 lanes merge at-grade with the mainline. This results in a staggered cross section 
with the southbound lanes profile being as much as 9 m above the northbound lanes. The alignments are 
spaced to avoid retaining walls. This approach requires slightly more property, and will result in a reduced 
construction cost. 

A major fork will be constructed southbound to diverge Highway 16 and the Freeway mainline. For 
northbound traffic on Highway 16, the connection is shown as a right-hand entrance rather than a major 
connector. The difference is that the right-hand entrance follows typical lane balance practice and carries 
three lanes following the merger of two lanes with two lanes. A major connector would not drop a lane and 
would carry four lanes. Given the traffic volumes on the mainline and that the two-lane eastbound to 
northbound ramp merges with the mainline about 1 km north, a right-hand entrance was recommended to 
reduce the number northbound lanes between Highway 16 and 8th Street. Five lanes are not required in 
this location based on the TDM. Dropping a lane will also reduce the bridge lengths on the eastbound to 
northbound ramp and Patience Lake Road over the mainline. 

A lane drop is shown on the 8th Street functional plan near Stn. 12+000. This lane could be carried to the 
8th Street interchange and dropped as a “forced exit” rather than the tangent section lane drop as shown. 

Alternate options for northbound laning could be considered during detailed design if desired: 

› Use a major connector, i.e. four lanes north of merging mainline with Highway 16. To avoid carrying 
five lanes, drop one lane on the eastbound to northbound ramp prior to the mainline gore point and use 
a typical single lane entrance ramp design to drop the second lane. The TDM indicates that the peak 
2063 volumes are near the capacity threshold between 1 and 2 lanes on this ramp, so this may be a 
valid option depending on development rates; and 

› Use a major connector, i.e. four lanes north of merging mainline with Highway 16. Carry five lanes north 
of the merge with the eastbound to northbound ramp from Circle Drive. Drop a lane on the tangent 
section and drop a second lane as a “forced exit” at the 8th Street interchange. 

An alternate alignment is shown for Patience Lake Road (Figure 9.8). This alignment would require fewer 
bridges and may be preferred by the RM for this reason. The final configuration of Patience Lake Road will 
be subject to further consultation. Note, the existing railway crossing at Patience Lake Road is to be moved 
to the new crossing location. 

There are several potential municipal access roads shown in brown which includes basket weave ramps 
for connections to Circle Drive as part of a future Zimmerman Road/Circle Drive interchange. Although the 
design of the Zimmerman Road/Circle Drive interchange is outside the scope of this study, the basket 
weave concept is an example of how conflicts with the Circle Drive ramps connection to the Freeway 
mainline could be eliminated. Other access roads are shown in black, as these will be required to maintain 
legal access to some parcels.  

A summary of key geometrics for the Highway 16 Interchange is provided in Table 9.6 and the preferred 
interchange configuration is presented below in Figure 9.7 and Figure 9.8. Functional Design plan and 
profiles for the interchange are presented in Appendix K. 
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Table 9.6: Highway 16 interchange recommended geometry 

GEOMETRIC DESIGN 
STANDARD 

HWY 16 
S-N 

HWY 16 
N-S 

RAMP S-
W 

RAMP 
W-S 

RAMP 
W-N 

RAMP 
N-W 

PATIENCE LAKE 
RD 

Design Speed (km/h) 130 130 100 110 70 90 80 
Number of Lanes 2 2 2 2 2 2 2 
Lane Width (m) 3.7 3.7 3.7 3.7 3.7 3.7 3.7 

Shoulder Width 
(m) 

Left 1.0 1.0 1.0 1.0 2.0 2.0 2.0 
Right 3.0 3.0 3.0 3.0 2.0 2.0 2.0 

Minimum Radius (m) 950 950 600 600 190 340 250 
Maximum Grade (%) 2.65 2.8 0.45 0.9 3.75 4.5 5.0 

Minimum “K” 
Factor 

Crest 195 195 195 125 55 40 40 

Sag 75 75 N/A 125 45 40 50 

 

 

Figure 9.7: Highway 16 recommended interchange Dra
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Figure 9.8: Highway 16 recommended interchange 

9.1.6 Zimmerman Road 
A diamond interchange is the recommended configuration for the Zimmerman Road interchange. Full 
access will be provided at the 8th Street interchange with a diamond configuration with single lane ramps 
in all directions.  

The future Zimmerman Road extension is assumed to be a two-lane rural cross section. The Saskatoon 
Freeway will have 2 lanes in each direction through the interchange. The ramp terminal intersections are 
shown as roundabouts, although this can be modified during future design stages if desired. Ramp terminal 
spacing is 105 m as per Saskatchewan Ministry of Highways (Ministry) standards for diamond interchange 
configurations. 

A summary of key geometrics for the Zimmerman Road Interchange is provided in Table 9.7 and the 
preferred interchange configuration is presented below in Figure 9.9. Functional Design plan and profiles 
for the interchange are presented in Appendix K. 
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Table 9.7: Zimmerman Road interchange geometrics 

GEOMETRIC DESIGN 
STANDARD 

ZIMMERMAN 
ROAD 

RAMP N/S-
W 

RAMP N/S-
E 

RAMP E-
N/S 

RAMP W-
N/S 

Design Speed (km/h) 90 80 80 80 80 
Number of Lanes 2 1 1 1 1 
Lane Width (m) 3.7 4.8 4.8 4.8 4.8 

Shoulder Width (m) 
Left 2.0 1.0 1.0 1.0 1.0 

Right 2.0 2.5 2.5 2.5 2.5 
Minimum Radius (m) N/A 250 250 250 250 
Maximum Grade (%) 4.0 2.25 4.0 3.75 4 

Minimum “K” Factor 
Crest 40 40 40 40 40 

Sag 40 80 45 45 45 

 

 

Figure 9.9: Zimmerman Road recommended interchange configuration 
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9.1.7 Floral Road 
The Floral Road interchange allows for an additional connection for traffic originating or terminating at the 
Grasswood commercial centre to access the Freeway. The Floral Road intersection provides key 
movements that cannot be conveniently provided at adjacent interchanges. The eastbound to northbound 
loop ramp has a design speed of 50 km/h. The northbound to eastbound/westbound ramp has an 
intersection with Floral Road. This intersection was shown as a roundabout in early concept sketches, but 
was ultimately changed to a stop controlled or signalized intersection given the relative volumes of through 
traffic on Floral Road versus the ramp. 

The southbound to westbound directional ramp merges with Floral Road prior to an existing access point, 
however the spacing to this access point is only about 50 m. Depending on future development in the area, 
this access point may need to be relocated to the west at the time of construction. 

A summary of key geometrics for the Floral Road Interchange is provided in Table 9.8 and the preferred 
interchange configuration is presented below in Figure 9.10. Functional Design plan and profiles for the 
interchange are presented in Appendix K. 

Table 9.8: Floral Road interchange recommended geometrics 

GEOMETRIC DESIGN 
STANDARD FLORAL ROAD RAMP N-W RAMP W-N RAMP S-E/W 

Design Speed (km/h) 80 90 50 60 
Number of Lanes 2 1 1 1 
Lane Width (m) 3.7 4.8 4.8 4.8 

Shoulder Width (m) 
Left 2.0 1.0 1.0 1.0 

Right 2.0 2.5 2.5 2.5 
Minimum Radius (m) N/A 340 90 130 
Maximum Grade (%) 4.0 3.5 2.85 3.4 

Minimum “K” Factor 
Crest 40 150 40 45 

Sag 40 35 55 45 
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Figure 9.10: Floral Road recommended interchange configuration 

9.1.8 Highway 11 
Concept 1 is the recommended concept for the Highway 11 interchange. The angle of the northbound exit 
ramp to existing Highway 11 inbound to Saskatoon was increased during development of the functional 
design to reduce the crossing angle with the Freeway mainline and to reduce the bridge skew. This requires 
more property but reduces the bridge length significantly. The curve radii for this ramp are gradually reduced 
along the alignment from 800 m to 450 m to 320 m. The southbound lanes of existing Highway 11 will need 
to be shifted slightly west to accommodate the bridge embankment and the mainline lanes, which will 
require reconstruction of approximately 2 km of Highway 11. 

A summary of key geometrics for the Highway 11 Interchange is provided in Table 9.9 and the preferred 
interchange configuration is presented below in Figure 9.11. Functional Design plan and profiles for the 
interchange are presented in Appendix K. 
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Table 9.9: Highway 11 interchange recommended geometrics 

GEOMETRIC DESIGN STANDARD HIGHWAY 11 N-S RAMP S-N 
Design Speed (km/h) 110 80 

Number of Lanes 2 2 
Lane Width (m) 3.7 3.7 

Shoulder Width (m) 
Left 1.0 2.0 

Right 3.0 2.0 
Minimum Radius (m) 2,000 320 
Maximum Grade (%) 0.5 3.0 

Minimum “K” Factor 
Crest 300 60 

Sag 150 40 

 

 

Figure 9.11: Highway 11 recommended interchange configuration 
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9.2 Mainline Alignment 
Phase 2 of the study includes new construction of approximately 28.4 km of the Saskatoon Freeway from 
Highway 11 in the south to east of the South Saskatchewan River. The Saskatoon Freeway will be designed 
to a 130 km/h design speed and in accordance with the design standards provided in Section 5.1.  

Based on the MAE and feedback from the Public Workshop, it is recommended that the mainline alignment 
be shifted further north as illustrated in North Section Concept 4. As part of this concept, Highway 41 will 
be realigned to the north to allow for interchanges at Central Avenue, Highway 5, and a combined 
interchange at Blackley Road and Highway 41 Realignment ‘B’. A flyover with no freeway access would be 
provided at the existing Highway 41 location and the remaining sections of existing Highway 41 would 
become an arterial road, with lower speeds. 

Within the overall Phase 2 limits, there are nine horizontal curves along the Saskatoon Freeway mainline, 
with an additional curve required to facilitate a widened median at Highway 16. The minimum horizontal 
curves along the mainline have a radius of 950 m and occur east of Highway 16 and between Highway 41 
and Highway 41/Blackley Road. This meets the minimum requirements for a 130 km/h freeway design 
speed. A horizontal curve with a radius of 1,200 m occurs at the Blackley Road interchange. All other 
horizontal curves are above 2,000 m radius.  

In general, the profile of the Saskatoon Freeway follows the existing ground profile while providing a 
minimum grade of 0% for rural cross sections and 0.5% grades at structures. A maximum vertical grade of 
3.0% is required west of Highway 16 to ensure adequate clearance for the CP Rail track adjacent to 
Highway 16. Additional vertical curves between 2-3% are required along the Saskatoon Freeway for 
clearance of the CN Rail line east of Floral Road and for the future twinned Highway 5.  

A standard median width of 32 m will be provided throughout the corridor with a minor flare of the eastbound 
lanes at the Highway 16 interchange to accommodate the geometry required for a major fork design. The 
ultimate configuration of the Saskatoon Freeway will have a typical 4-lane cross-section between 
Highway 11 and Highway 16, a 6-lane cross-section between Highway 16 and Highway 41/Blackley, an 
8-lane cross-section between Highway 41/Blackley and Central Avenue, and a 10-lane cross-section 
between Central Avenue and the South Saskatchewan River.  

Additional auxiliary lanes will be provided within the interchange limits to facilitate deceleration or 
acceleration. The typical cross-section of the Saskatoon Freeway is provided below in Figure 9.12. 
Functional Design plan and profiles for the Saskatoon Freeway are presented in Appendix K. 
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Figure 9.12: Typical Saskatoon Freeway Cross-Section 

9.3 Secondary Roads 
Secondary Roads are defined as all roads which are not designated as freeway, interchange ramps and 
numbered provincial highways. Secondary roads that intersect the Saskatoon Freeway are typically the 
responsibility of the adjacent Rural Municipality (RM) of Corman Park and the CoS. This report recommends 
a general alignment of all secondary roads that are directly impacted by the proposed freeway or where 
land remnants are land locked. However, it is acknowledged that there will be considerable new 
development adjacent to the proposed freeway right-of-way before the freeway is opened to traffic. Future 
development may result in changes to the alignment of secondary roads. 

When property is acquired for the freeway over the next 5-10 years, remnant parcels of land may be 
created. All parcels of land require some form of legal land access to a road right-of-way. The property 
acquisition process should consider the cost of creating legal access to all remnant parcels created during 
the acquisition process. Property acquisition decisions could affect the recommended plan for secondary 
roads impacted by the freeway. 
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Functional plans are provided for each of the cross roads at interchanges in Appendix K. Conceptual 
access schemes are also included for other access roads (municipal roads) and are illustrated on the Roll 
Plan in Appendix F. 

9.4 Drainage 
Recommendation details are outlined in Section 5.1.5 Drainage Design Criteria and on Table F6 
(Appendix F). Catchment areas are in Figure 5.27 and Figure 5.28. 

A primary goal of this design was to maintain existing drainage patterns. Some minor exceptions to this 
goal have been recommended. It is recommended that any changes to natural drainage paths be done in 
consultation with the Water Security Agency (WSA). The CoS provided drainage information based on their 
recent studies which has been incorporated into the design. 

› Catchment B (Figure 9.13) appears to be part of a local low area with no historical evidence of external 
drainage or significant ponding. The Freeway will cut off an approximately 26 ha area that would 
naturally flow northeast within the local low area. At this point the proposed Freeway profile is grading 
down towards the river valley. The Freeway ditch will capture runoff from the 26 ha area to the south 
and likely a little runoff from the north. Any flow captured by the ditch will be diverted directly to the 
South Saskatchewan River. Attempting to maintain drainage patterns for this area would require raising 
the Freeway profile which would impact bridge design.  

 

Figure 9.13: Potential exception to maintaining existing drainage –River Crossing (from Figure 5.27) 
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› Catchment H (Figure 9.14) includes flow from catchments J through Z. Between Stn. 23+200 and 
Stn. 23+800 there are several well-defined drainage paths criss-crossing the proposed alignment from 
both the north and south. This occurs along the edge of the Northeast Swale and within the proposed 
Freeway Right-of-Way. It is recommended that the Freeway ditches intercept this flow and convey it 
directly to the Northeast Swale. This prevents the potentially significant flow of catchment H from 
crossing the Freeway twice and eliminates unnecessary culverts.  

 

Figure 9.14: Potential exception to maintaining existing drainage – Blackley Road Interchange (from 
Figure 5.27) 

› Catchment Z (Figure 9.15) naturally drains northwest as part of the Northeast Swale watershed. 
Directing runoff from this area across the Highway 5 interchange may be challenging. Detailed design 
may want to consider directing this catchment to the south and compensating for increase runoff volume 
with a retention pond.  Dra
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Figure 9.15: Potential exception to maintaining existing drainage – Highway 5 Interchange (from 
Figure 5.28) 

› It is believed that a pair of proposed culverts southeast of the Floral Road and Highway 16 interchange 
will restore the natural drainage path (Figure 9.16). This could be a consideration for a future functional 
design. Currently flow reaching the Highway 16 ditch is traveling 700 m southeast to an existing pair of 
culverts. These culverts are filling a large slough in SW 26-35-4-W3. The NRCAN topographic data 
suggests that restoring this natural drainage path would send flow to the large slough in NE 27 and 
SE 34-35-4-W3. Further investigation and consideration are recommended for detailed design.  Dra
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Figure 9.16: Potential exception to maintaining existing drainage – Highway 16 at Floral Road (from 
Figure 5.28) 

The proposed Freeway alignment crosses the Small Swale at a natural high point. Catchment C-1 drains 
to the south section of the swale while catchment C-2 drains to the north section. It is recommended that 
the drainage be altered such that flow from these catchments does not cross the Freeway. The swale has 
some storage capacity and during periods of high-water levels both sections will spill south and north to the 
South Saskatchewan River. Much of the catchment boundary separating the south and north sections 
resides within the Freeway right-of-way. Culverts would only be required to drain the median ditch. 
Discussions with the Saskatchewan Water Security Agency (WSA) are recommended during the detailed 
design phase to finalize the drainage design for the C-2 catchment area.   

The catchment areas and drainage paths identified in this report are based on the best available data. The 
topographic data acquired from Natural Resources Canada is dated and generally does not have sufficient 
detail to accurately define upstream catchment boundaries in the undulating hills or the drainage patterns 
in the large flat downstream areas characterized by potholes, sloughs, and wetlands. While most crossing 
drainage paths are clear and well-defined with both LiDAR and satellite imagery, many of the upstream 
catchment areas were not clear; especially those outside the limits of the LiDAR data. Additionally, the 
culvert surveys were limited to relatively brief investigations at key locations. Submerged, covered, and 
crushed culverts may have been missed. As in Phase 1, the watershed in Phase 2 is complex and 
influenced by ongoing development. It is therefore recommended that detailed design include 
comprehensive survey and mapping of all drainage paths and catchment areas to address the following:  

› The potential for altered and dynamic drainage paths discussed in Section 5.5.1.1.3; 

› Determination of a more accurate high-water level in the Small Swale as discussed in 
Section 5.5.1.1.5.2; and 
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› Improved delineation of all catchment boundaries and drainage paths. Especially in catchments BB, 
KK, LL, OO, and RR.   

The detention of increased peak runoff can often be achieved within the Freeway ditches using an 
appropriately sized culvert to throttle the outflow. It is recommended that the increased peak flow from each 
interchange be similarly detained within the interchange ramps. In areas where detained flow may result in 
damage to infrastructure, the use of high-water-level overflows is recommended.  

During Phase 1 the WSA also recommended retention facilities to counteract loss of natural storage. As in 
Phase 1, the borrow pits required to construct this phase will provide substantial retention capacity. It is 
recommended that retention within these borrow pits be considered during the detailed design phase. Due 
to the significant loss of storage and anticipated sensitivity to flooding of neighboring developments, 
retention ponds are specifically recommended in Catchments QQ and RR.  

Design and construction of a drainage ditch between Stn. 21+100 and Highway 41 and a detention pond 
northeast of the Highway 41 interchange are recommended. The approximate proposed locations are 
shown in Figure 5.27. To prevent flow from “zig-zagging” across the Freeway it is also recommended that 
the runoff from catchment U and the upstream dynamic catchment area be captured by the east Freeway 
ditch and conveyed north to the proposed drainage ditch. Refer to Section 5.5.1.1.5.3 for details on these 
recommendations.  

Recommended locations of culverts have been analysed and described in the Proposed Culvert Location 
section of this report. The standard maximum culvert spacing of 800 m was not necessary to achieve 
functional drainage. Most of the proposed Phase 2 Freeway alignment is already within or adjacent to CoS 
limits. Culverts increase the number of points where future CoS storm sewers will need to intercept flow. It 
is therefore recommended that the specific location of additional culverts required to meet this standard be 
identified during the detailed design phase in consultation with the CoS.  

Given the deep cuts through the riverbank and the relatively small catchment sizes, it is recommended that 
the area northwest of Stn. 28+100 follows the Freeway ditches to the river. To reduce the risk of bank 
erosion near the bridge structure culverts are recommended to direct flow from the median ditch to the 
outside ditches and utilize existing natural drainage routes on either side. Specific recommendations 
regarding the control of flow to the river and protection of the infrastructure are detailed in the South 
Saskatchewan River Outlet section of this report.  
› The uncertainty associated with varied vertical datums, geoids, and unknown LiDAR quality makes it 

difficult to validate the predicted watershed patterns. If the P4G LiDAR continues to be used by the 
Ministry, an adjustment of approximately - 0.3 m is recommended; 

› The Dynamic Drainage paths discussed in the Design Concept are an important consideration and 
demonstrate the impact that changing conditions can have on drainage paths in this relatively flat 
terrain; and 

› The grid road system and ongoing land development in the area has significantly altered natural 
drainage patterns. Whether intentional or not, future development and drainage projects may alter the 
size and drainage path of catchment areas, which may impact the flow intersected by the Saskatoon 
Freeway. 

Several locations were identified where watershed may be desirable. Landowner consultation and 
consultation with the Water Security Authority is recommended for the following locations:    
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› NE 31-37-05-3. A field ridge appears to be directing overland flow to a dugout south of the freeway. 
Most of this flow will be cut off by the Saskatoon Freeway. If feeding the dugout is desirable ditch grades 
can be adjusted accordingly. Refer to Catchment D in Figure 5.27 for more detail; 

› NW 32-37-05-3. An access road and treeline at 15+560 seems to be directing runoff into a wetland and 
dugout to the south. If the dugout is desired the freeway ditch grades can be adjusted accordingly. 
Refer to Catchment E in Figure 5.27 for more detail;  

› SW 31-37-05-3. An area of agricultural land, roughly 24 ha, will be cut off from natural overland flow 
from the northwest. Refer to Catchment C in Figure 5.27 for more detail; and 

› NE 31-37-05-3. An area of agricultural land, roughly 9 ha will be cut off from natural overland flow. 
Refer to Catchment F in Figure 5.27 for more detail.  

Recommended locations of culverts have been analysed and described in the Proposed Culvert Location 
section of this report. The standard maximum culvert spacing of 800 m was not necessary to achieve 
functional drainage. It is recommended that the location of additional culverts required to meet this standard 
be identified in the detailed design phase. However, the section between Highway 12 and Highway 16 
required additional culverts to accommodate the overland sheet flow. 

The detention of increased peak runoff can be achieved within the freeway ditches using an appropriately 
sized culvert to throttle the outflow. It is recommended that the increased peak flow from each interchange 
be similarly detained within the interchange ramps. In areas where detained flow may result in damage to 
infrastructure, the use of high-water-level overflows is recommended. Flow following Drainage Path 3 
through the Hudson Bay swale may require some additional detention at the Hudson Bay swale. Several 
potential locations have been recommend as described in Section 5.5.2.4 (Detention/Retention) and 
shown in Figure 5.27.  

Given the deep cuts through the riverbank and the relatively small catchment sizes, it is recommended that 
the area southeast of Stn. 21+200 follows the freeway ditches to the South Saskatchewan River. To reduce 
the risk of bank erosion near the bridge structure, culverts are recommended to direct flow from the median 
ditch to the outside ditches and utilize existing natural drainage routes on either side. Specific 
recommendations regarding the control of flow to the river and protection of the infrastructure are provided 
in the South Saskatchewan River Outlet section of this report.  

9.5 Access Management Plan 
Based on comments received from adjacent municipalities and the general unknown nature of development 
abutting the freeway, minimizing the construction of new roads is the most prudent. Access schemes are 
included in the Roll Plan in Appendix E. However; it is very likely to require amendments as future 
developments will occur prior to freeway construction and may require different roadway connections. 

9.6 Bridges  
The recommended bridge structures are summarized in Table L1 in Appendix L. A bridge numbering plan, 
as well as general plan and elevation drawings for all structures (ten interchanges) are also provided in 
Appendix L.  
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9.7 Other Design Components 

9.7.1 Intelligent Transportation System (ITS) 
The Ministry has a key action to “Advance the use of field devices and new technologies in project and 
service delivery through the Ministry’s Intelligent Transportation System (ITS) plan.” (Saskatchewan 
Ministry of Highways and Infrastructure, 2019). 

The Saskatoon Freeway Functional Planning Study incorporates ITS concepts. The high-level concept plan 
was updated during Phase 2. The updated ITS plan includes Phase 2 (Figure 9.17, Figure 9.18, and 
Figure 9.19). Additional discussion is included in the Final Report addressing Phase 1, Phase 2, and 
Phase 3 concepts, as well as functional standards. 

 

Figure 9.17: Draft ITS concept plan – Phase 2 North Dra
ft



Saskatoon Freeway Functional Planning Study 
Phase 2 Functional Design Final Draft Report 
 

Saskatchewan Ministry of Highways  

199 July 5, 2023 © SNC-Lavalin Inc. 2023. All Rights Reserved. Confidential. 
 

 

 

Figure 9.18: Draft ITS concept plan – Phase 2 South part 1 
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Figure 9.19: Draft ITS concept plan – Phase 2 South part 2 

9.7.2 Sound 
A sound study was undertaken as part of the functional design to assess noise impacts from the freeway 
to adjacent property. The functional design work included a jurisdictional scan of guidelines shown in 
Table 9.10. 
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Table 9.10: Noise level criteria of various jurisdictions 

Criteria Considered Noise Limit 

Canada Mortgage and 
Housing Corporation -
CMHC 

Road and Rail Noise: 
Effects on Housing 

1981 55 dBA LAeq24h 

City of Regina 
Public Report PWI19-7 
Noise Attenuation 

April 18, 2019 65 dBA Ldn 

City of Saskatoon Council 
Policy 

Number C07-028 
 

February 27, 2017 65 dBA Ldn 

Federal Highway 
Administration (US) - 
FHWA 

Highway Traffic Noise 
Analysis and Abatement 
Policy and Guidance 

FHWA Noise Regulations 

August 24, 2017 67 dBA LAeq1h 

Ontario – Ministry of the 
Environment 

Environmental Noise: 

Guideline - Stationary and 
Transportation Sources - 
Approval and Planning - 
Publication NPC-300 

August, 2013 
55 dBA LAeq 16h (day) 

45 dBA LAeq 8h (night) 

Québec – Ministry of 
Transport 

Traffic Noise Politic March 1998 

55 dBA LAeq24h for new 
roads 

65 dBA LAeq24h for 
existing roads 

Saskatchewan Highways 
and Transportation 

DM 2050-3 
Design Manual 
Section: Traffic Noise 
Subject: Noise 
Measurements 

August 1, 1991 

Noise attenuation is 
generally considered 
when noise levels exceed 
60 or 65 dBA (Ldn) 

World Health Organization 
- WHO 

Environmental Noise 
Guidelines for the 
European Region 

2018 

53 dBA Lden  

and 

45 dBA Lnight 
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As the WHO guidelines are the most recently developed and based on health considerations, and given 
the study evaluates noise in the long term (2063) it is possible that WHO guidelines may be adopted by 
authorities prior to the timing of the detailed design. A table of definitions is included in Appendix M. 

SNC-Lavalin completed numerical modelling on the functional design to develop noise level contours. The 
plan (Appendix M) is based on the current CoS criteria presented in Table 9.10 and shows the contour 
line for 65 dBA Ldn. Noise mitigation should be included in the detailed design phase for residences 
identified during this study within the 65 dBA Ldn (Appendix M). 

9.7.3 Lighting 
Dark-sky lighting is where light is directed to the ground and not up to the sky where it can contribute to 
light pollution. The intent is that interchanges will have full lighting (dark-sky compliant) with sections 
between the interchanges and the river crossing will not be lighted. 

9.7.4 Over Height/Over Dimension Route 
Providing an over height/over dimension (OD) route using the Saskatoon Freeway; most importantly the 
new South Saskatchewan River bridge, would provide a significant economic benefit by decreasing travel 
time (relative to the existing over height routes) and reduce requirements for additional roadways or 
improvements to existing roadways for over height route use. For example, current over height loads which 
wish to travel from the west side of the CoS to the east side may be directed to the South Saskatchewan 
River bridge located at Outlook. It is, therefore, critical to ensure OD loads can gain access to the Saskatoon 
Freeway and cross the river bridge. Both South Saskatchewan River bridge types shortlisted in this study 
will not have any over height restrictions and given the number of lanes across the bridge will generally not 
have any width limitations. This includes potential staging scenarios as well. 

Further discussion regarding the OD route options is included in the Final Report because the options span 
Phase 1 and Phase 2. 

9.8 Property Acquisition 

9.8.1 Road Right of Way 
The Functional Plans (Appendix K) illustrate the general requirements for road right of way. Road 
alignments and interchange layouts were selected with consideration to minimizing the need to acquire 
property occupied by residents or businesses. Setting property requirements also took into account 
potential changes in future development or road function that may require additional property in the future. 
Property requirements were also influenced by efforts to minimize environmental impacts. The following 
considerations were included in the recommended property requirements: 

› Regarding the Central Avenue interchange, if required, additional property has been identified allowing 
for a W-N loop ramp. The Central Avenue interchange was shifted eastward to minimize impacts to the 
Small Swale; 

› The selected alignment through the Northeast Swale and Small Swale was located south of Township 
Road 374 to minimize impacts to the swales. It should be noted that a route on top of Township 
Road 374 would have necessitated another corridor to accommodate local traffic and ultimately 
development traffic; 
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› The alignment through Cindercrete was selected to ensure the main complex was not cut off from their 
property and future resources to the west. There may be an opportunity to acquire severe land to the 
north as a borrow source; 

› A detention pond is proposed at the Blackley Road/Realigned Highway 41 interchange in the northeast 
quadrant. This will serve two purposes: reducing impact to the drainage system in the vicinity of the 
swales; and reducing environmental impacts. The detention pond has not been explicitly included in 
the ROW plans given that detailed design is required as well as clarity on the future municipal road 
network; and 

› When this project is eventually constructed, it may be delivered by alternate delivery methods such as 
design-build. Sufficient property has been designated to allow flexibility for future D-B consortiums to 
reverse the over/under grade separations for the freeway and intersecting highway without the need 
for additional property purchase; 

Purchasing property for a proposed freeway will create remnant parcels of land that are excess to what is 
required for the freeway. These remnant parcels can be sold and consolidated into other existing adjacent 
parcels or, if there are ancillary needs, the excess property may be used for detention areas, borrow sources 
or utility corridors.  

All remnant parcels created through the purchase and dedication of land to road right of way must have 
legal access to road right of way. Parcels can not exist without access. During negotiations with landowners, 
consideration should be given to acquiring land that creates parcels of land without legal access. The cost 
of providing legal access should be considered when preparing legal plans. It may be more efficient to 
consolidate remnant parcels with adjacent parcels or road right of way to eliminate the need to provide legal 
access. 

9.8.2 Drainage 
In most cases the increased peak runoff can be detained within interchanges and the Freeway ditch using 
appropriately sized culverts to throttle flow out of these areas. Borrow pits developed during construction 
may also be used for detention; however, several locations have been identified where additional area may 
be required to retain, detain, or convey increased flow.  

› As discussed in Section 5.5.1.1.5.3, a 1,500 m drainage ditch is recommended east of the Freeway 
between Stn. 21+100 and the first culverts east of the Highway 41 interchange; 

› A retention/detention pond is recommended immediately north and east of the Highway 41 interchange. 
This pond will serve to detain flow coming from the proposed drainage ditch and all flow crossing 
re-aligned Highway 41; 

› It is recommended that retention/detention ponds be used to manage all flow into the Beaver Creek 
Terminal Basin. As in other locations this can be achieved with the borrow pits used during construction 
but strategically planning their location and size may be more important; and 

› Retention ponds were also specifically recommended for catchments QQ and RR. Dra
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10 Environmental Summary 
10.1 General Environmental Recommendations  

10.1.1 Wildlife and Species of Conservation Concern 
A large diversity of wildlife, including SOCC and  SAR, were identified within the proposed freeway corridor 
options. Additional species and occurrences of SOCC and SAR are likely to be identified as more surveys 
are completed during the EA process. The majority of wildlife and bird species in Saskatchewan are 
protected by provincial and federal legislation, hence, where possible, routing should be done to minimize 
effects to areas of important wildlife habitat. There are additional legal protections for wildlife SOCC and 
SAR. Where routing cannot avoid crossing into habitat utilized by wildlife and SOCC/SAR, the following 
mitigations should be considered to reduce impacts: 

› Consider the Environment and Climate Change Canada (ECCC) avoidance guidelines for breeding 
birds when scheduling construction activities; 

› Conduct breeding bird surveys prior to and during construction during the general nesting period;  

› Consider design measures that employ strategies to preserve wildlife movement corridors; 

› Acquire permits for relocation or removal of wild species, if appropriate; 

› Construction activities should consider the restricted activity timing windows for the protection of fish 
and fish habitat outlined by Fisheries and Oceans Canada (DFO 2013); 

› Conduct pre-construction surveys in areas where SOCC/SAR have potential to be found; 

› Establish setbacks around wildlife and plant SOCC occurrences prior to construction in accordance 
with the Saskatchewan ARGs. Contact ENV or ECCC if project activities fall within listed setback 
distances; 

› Implement construction options that minimize loss of SOCC/SAR habitat, such as bridging over 
sensitive habitat; 

› Consider intelligent transportation system measures such as animal detection systems (animal 
deterrent systems and/or driver advisory systems; 

› Implement wildlife crossings in areas where they will be best utilized by animals to maintain a 
naturalized connection between habitat on either side of the proposed freeway, and reduce the risk of 
wildlife mortality; and 

› Consider implementing design options that reduce sensory impacts to wildlife (noise, light pollution), 
such as reduce lighting, dark-sky compliant lighting, sound barriers, etc. 
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 Future Wildlife Studies 

In addition, species-specific detection surveys will be required during the EA process, taking into account 
the results from previously completed surveys. It is recommended that species-detection surveys area 
completed throughout all three phases of the Saskatoon Freeway Project. The following surveys will likely 
be required: 

› Auditory amphibian surveys; 

› Grassland bird surveys; 

› Yellow rail surveys; 

› Common nighthawk surveys; 

› Short-eared owl surveys; 

› Prairie raptor surveys;  

› Burrowing owl surveys; 

› Sharp-tailed grouse surveys;  

› Additional snow track surveys; and 

› Additional surveys may be required as potential habitat is identified. 

 Surface Water and Wetlands  

Wetlands are abundant throughout the project corridor and serve as important habitat for wildlife and 
vegetation. Wetlands are protected in Saskatchewan and proponents are required to compensate for the 
loss of wetland habitat. Hence, where possible, routing aims to minimize the total area of wetland habitat 
affected. For areas where impacts to wetlands are unavoidable, the following mitigations will be considered 
and implemented to reduce impacts: 

› Localized drainage plans may likely be required to prevent adverse impacts to the ecological function 
of undisturbed areas; 

› Ancillary roads and laydown areas have been sited to avoid wetland habitat where possible; 

› An Aquatic Habitat Protection Permit (AHPP) in accordance with The Environmental Management and 
Protection Act, 2010 should be obtained for works within the bed, bank, or boundary of a 
waterbody/wetland, or discharge with adverse effects on water; 

› Wetland classification surveys should be completed where disturbance to wetlands cannot be avoided; 

› A Drainage Permit may be required for effects to drainage; 

› Erosion and sediment control measures have been implemented to protect adjacent wetland areas and 
the river valley; 

› Pre-construction species detection surveys for SOCC (e.g. northern leopard frog and rare plant 
surveys) should be conducted in wetlands with the potential to support SOCC, followed by suitable 
mitigation where required; and 

› Proponents are required by federal and provincial regulations to compensate for the loss of wetland 
habitat where it can not be avoided. Typically, a 3:1 wetland compensation ratio will be required for 
projects of this type, but that final compensation value will be determined in consultation with ENV. 
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 Native Grasslands 

Unseeded grassland is present within Phase 2 and provides important habitat for a variety of wildlife 
species. Much of these grassland is located in the upland areas adjacent to the Northeast and Small 
Swales. Proponents in Saskatchewan may be required to compensate for the loss of grassland habitat (i.e. 
compensation has been a condition in some recent ministerial decisions), hence, where possible, routing 
should attempt to minimize the total area of grassland habitat affected. For areas where impacts to 
grasslands are unavoidable, the following mitigations should be considered to reduce impacts: 

› Disturbed areas should be restored to grassland habitat using native species and following Ministry 
and the Ministry of Environment policies on revegetation and seeding; and 

› The footprint of roadway has been reduced as much as possible through unseeded/uncultivated 
grassland; 

› Fragmentation of grassland has been reduced as much as possible; The roadway is as close as 
possible to other developments to leave larger patches of intact grassland in place; 

› Wildlife crossings (Section 10.1.3) have been implemented into the design of the project to maintain a 
naturalized connection between habitat on either side of the proposed freeway; 

› Fencing to restrict wildlife access to the freeway to reduce wildlife mortality has been implemented into 
project design; 

› Design options that reduce sensory impacts to wildlife (e.g. noise, light pollution, reduced speed limits), 
such as reduce lighting, dark-sky compliant lighting, sound barriers, etc. have been implemented into 
the freeway design; 

› Depending on the regulatory regime in place at the time of construction, compensation for impacts to 
this feature may be required; and 

› Species specific surveys for SOCC should be conducted in these areas during the EA phase of the 
project and prior to disturbance and suitable mitigation measures should be developed based on the 
results. HRIAs should also be completed where required by the Heritage Conservation Branch. 

 Heritage Resources 

The proposed freeway corridor passes through areas that have the potential to contain heritage resources, 
ranging from the earliest occupations to more recent homestead sites. The presence of a concentration of 
important heritage resources at Wanuskewin Heritage Park, in addition to some located in the small swale 
highlights the potential of some portions of the proposed freeway route to encounter heritage resources. 
Some of these heritage resources may be sufficiently significant to require extensive mitigation, which can 
affect both the project detailed design and timetable. A referral to the Heritage Conservation Board will be 
required prior to construction, and it is likely that a Heritage Resources Impact Assessment will be required 
at many locations throughout Phase 2 of the project. HRIAs are often required in the undeveloped locations 
(such as uncultivated landscapes), as these are where heritage resources are most likely still intact. 
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10.1.2 Phase 2 Specific Environmental Recommendations 
 South Saskatchewan River Crossing 

The South Saskatchewan River crossing is the interface between Phase 1 and Phase 2 of the project. The 
South Saskatchewan River valley is an ecologically important feature, serves as a natural corridor for 
wildlife movement, habitat for fish species, and has a high potential for archaeological finds. As such, the 
location of the crossing has been chosen to minimize disturbance to the channel and banks as much as 
possible. The following mitigations have been implemented into the design of the project to reduce potential 
impacts: 

› Bridge elevation will preserve wildlife movement through the river valley is preserved; 

› Placement and size of bridge abutments have been placed and reduced as much as practical so that 
disturbance to the banks is reduced; 

› Placement and size of the piers has been selected to limit impacts to fish habitat within the river channel. 
Compensation for disturbance to fish habitat will likely be required once the final design of the piers 
and construction plans are known;  

› Measures to protect the water quality in the river (i.e. as a result of spills and/or road salt/gravel 
application) have been considered in bridge designs; 

› Species specific surveys and fish salvages for SOCC should be conducted in the river valley prior to 
disturbance and suitable mitigation measures should be developed based on the results; and 

› Construction activities will consider the restricted activity timing windows for the protection of fish and 
fish habitat outlined by Fisheries and Oceans Canada (DFO 2013). 

 Small Swale and Northeast Swale 

The Northeast Swale and small swale are both ecologically sensitive features that have been identified as 
important areas within the CoS. As a result on this, project designs should consider minimizing direct 
impacts to these features where possible. Should impacts to the swales be unavoidable the following 
mitigations should be employed: 

› The footprint of roadway has been reduced as much as possible through sensitive areas; 

› Measures to preserve drainage patterns (i.e. culverts, bridges, etc.) in unimpacted areas of the swales 
have been implemented into project design; 

› The swale will form part of the road drainage network and measures should be taken to ensure that 
surface water inputs into the swale do not cause adverse impacts to the ecological function. This will 
include pre-treatment of road runoff using forebay systems and installation of permanent erosion and 
sediment control measures;  

› Wildlife crossings have been implemented into project design to maintain a naturalized connection 
between habitat on either side of the proposed freeway;  

› Fencing to restrict wildlife access to the freeway to reduce wildlife mortality has been implemented into 
project design; 

› Design options that reduce sensory impacts to wildlife (e.g. noise, light pollution, reduced speed limits), 
such as reduce lighting, dark-sky compliant lighting, sound barriers, etc. have been implemented into 
the freeway design; 

› Proponents are required by federal and provincial regulations to compensate for the loss of wetland 
habitat where it can not be avoided. Typically, a 3:1 wetland compensation ratio will be required for 
projects of this type, but that final compensation value will be determined in consultation with ENV; and 
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› Species specific surveys for SOCC should be conducted in the swale prior to disturbance and suitable 
mitigation measures should be developed based on the results. 

Wildlife crossings will be required to be placed along the freeway to provide wildlife with a path to safely 
cross the road, connect habitats, and mitigate wildlife-vehicle collisions (WVC). These should be placed in 
locations where wildlife are mostly likely to utilize these crossing, within the Northeast and small swales, 
and along the South Saskatchewan River’s banks. There are various types wildlife crossing structures, 
each with their own advantages and disadvantages. According to the Wildlife Crossing Structure Handbook 
Design and Evaluation in North America (Clevenger and Huijser 2011), wildlife crossing structures can be 
divided into 11 different designs: 

› Overpass, which can be subdivided into four different designs: 
o Landscape bridge – large structures designed exclusively for wildlife use. The large size 

allows a large diversity of wildlife to use; 
o Wildlife overpass – a structure designed exclusively for wildlife use, similar to landscape 

bridges but is generally smaller; 
o Multi-use overpass – structure that is designed for wildlife and human use. This structure 

is generally the smallest type of overpass and is best implemented in human disturbed 
areas, where it will benefit generalist type species; and 

o Canopy overpass – structures that are designed exclusively for semi-arboreal and arboreal 
species that commonly use canopy cover for travel; 

› Underpass, which can be subdivided into seven different designs: 
o Viaduct/flyover – largest type of underpass with a wide span and vertical clearance, which 

allows for use by a wide range of wildlife. However, this type of structure is usually not built 
exclusively for wildlife use; 

o Large mammal underpass – smaller than viaducts but is considered the largest underpass 
type structure that is designed exclusively for wildlife use. Although this type of structure is 
designed for use by large mammals, smaller mammals will use the structure as well; 

o Multi-use underpass – this structure is similar to large mammal underpasses (albeit 
smaller) but is designed for mixed use between wildlife and humans. Large mammals may 
also use the underpass, if the passageway is sufficiently large enough for them to pass 
through. If riparian habitat or cover is retained within the underpass, small- and medium-
sized may also use this type of structure; 

o Small- to medium-sized mammal underpass – one of the smallest types of underpass, this 
structure is designed for small- and medium-sized mammals and often restricts large 
mammals from using it. Use of this type of structure is dependent on how the structure has 
been modified to fit the species’ specific crossing needs (i.e. vegetation); 

o Modified culvert – these structures are designed for riparian habitats or irrigation canals, 
which are used by small-sized wildlife and sometimes medium-sized wildlife, if the 
passageway is sufficiently large enough for them to pass through; and 

o Amphibian and reptile tunnels – these structures are designed amphibian and reptile use 
due to the warm and damp environment inside the tunnel. Other small- and medium-sized 
mammals may also use these structures. 

Some wildlife crossings utilize structures or methods to guide and coax wildlife to use the crossings. Fences 
are commonly used to prevent wildlife from walking off the crossing and onto the road or railway. 
Occasionally, bait may be used during the first post-construction years to coax wildlife towards the wildlife 
crossings (Bissonette and Cramer 2008). Culverts and underpasses may implement wildlife shelves to 
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allow small and medium wildlife to cross when passages are wet (Foresman 2001; 2003) or smaller tunnels 
to allow reptiles and amphibians to cross (Dodds et al. 2004). Shrubs, logs, and woody debris may be 
placed around the passageway of crossings to lead wildlife towards the crossing and away from the road 
or railway (Roof and Wooding 1996). 

10.1.3 Wildlife Crossings 
 Structure Dimensions 

The size and dimensions of wildlife crossing structures vary depending on various factors including 
environmental and cost limitations. Ungulates tend to use underpasses that are short in length, relatively 
wide, and high in vertical clearance (Cramer 2012; Clevenger and Barrueto 2014). This is because it allows 
wildlife to spend less time in the underpass, allows more wildlife to pass through simultaneously (especially 
those that travel in groups/packs), and allow larger individuals to use the passage. In terms of importance 
for improving wildlife crossing effectiveness, shortening the length of the underpass is considered the most 
important, followed by widening the underpass, and finally raising the height of the underpass (Cramer 
2012). Studies have reported varying recommendations for effective structural dimensions, as each species 
tend to have varying preferences for underpass dimensions (Donaldson 2007; Cramer 2012). Table 10.1 
presents a summary of recommended wildlife crossing structure dimensions for effective use.  

Table 10.1: Recommended dimensions for wildlife crossing  

Crossing Type Usage Target Species 
Group 

Minimum 
Dimensions 

Recommended 
Dimensions 

Landscape 
bridge Wildlife Only 

All wildlife species 
Amphibians (if 

adapted) 
W: 230 ft (70 m) W: >330 ft (>100 m) 

Wildlife 
overpass Wildlife Only 

Large mammals 
High-mobility 
medium-sized 

mammals 
Low mobility 

medium-sized 
mammals 

Small mammals 
Reptiles and 

amphibians (if 
adapted) 

W: 130–165 ft 
(40–50 m) 

W: 165–230 ft (50–70 
m) 

Multi-use 
overpass 

Mixed use: 
Wildlife 

& Human 
activities 

Large mammals 
High-mobility 
medium-sized 

mammals 
Low mobility 

medium-sized 
mammals 

Small mammals 
Reptiles and 

amphibians (if 
adapted) 

W: 32 ft (10 m) W: 50–130 ft (15–40 
m) 
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Crossing Type Usage Target Species 
Group 

Minimum 
Dimensions 

Recommended 
Dimensions 

Canopy 
crossing Wildlife Only Semi-arboreal 

mammals none none 

Viaduct or 
flyover Multi-purpose All wildlife species none none 

Large mammal 
underpass Wildlife only 

Large mammals 
High-mobility, 
medium-sized 

mammals 
Low mobility, 
medium-sized 

mammals 
Semi-arboreal & 

semiaquatic 
mammals 
(adapted) 

Small mammals 
Amphibians 
(adapted) 
Reptiles 

W: 23 ft (7 m) 
H: 13 ft (4 m)  

W: >32 ft (>10 m) 
H: >13 ft (>4 m)  

Multi-use 
underpass 

Mixed use: 
Wildlife & 
Human 

activities 

Large mammals 
High-mobility 
medium-sized 

mammals 
Low mobility 

medium-sized 
mammals 

Semi-arboreal & 
semiaquatic 
mammals (if 

adapted) 
Small mammals 
Amphibians (if 

adapted) 
Reptiles 

W: 16.5 ft (5 m) 
H: 8.2 ft (2.5 m)  

W: >23 ft (>7 m) 
H: >11.5 ft (>3.5 m)  

Underpass with 
waterflow 

Wildlife and 
Drainage 

Large mammals 
High-mobility 
medium-sized 

mammals 
Low mobility 

medium-sized 
mammals 

Semi-arboreal 
mammals (if 

adapted) 
Semi-aquatic 

mammals 
Small mammals & 

W: 6.5 ft path (2 
m) 

H: 10 ft (3 m)  

W: >10 ft (>3 m) 
H: >13 ft (>4 m)  Dra
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Crossing Type Usage Target Species 
Group 

Minimum 
Dimensions 

Recommended 
Dimensions 

amphibians 
Semi-arboreal 
mammals & 
reptiles (if 
adapted) 

Small to 
medium-sized 

mammal 
underpass 

Wildlife and 
seasonal 
drainage 

High-mobility 
medium-sized 
mammals (if 

adapted) 
Low mobility 

medium-sized 
mammals 

Semi-aquatic 
mammals (if 

adapted) 
Small mammals 
Amphibians (if 

adapted) 
Reptiles 

W: 1-4 ft (0.3–1.2 
m) 

H: 1-4 ft (0.3–1.2 
m) OR 1 – 4 ft 

diameter (0.3–1.2 
m) 

Size selection is 
based on the 
target species 

needs or 
connectivity 

objective at the 
site. 

W: 1-4 ft (0.3–1.2 m) 
H: 1-4 ft (0.3–1.2 m) 
OR 1 – 4 ft diameter 

(0.3–1.2 m) 

Modified Culvert Wildlife and 
drainage 

High-mobility 
medium-sized 
mammals (if 

adapted) 
Low mobility 

medium-sized 
mammals 

Semi-aquatic 
mammals 

Small mammals 
Reptiles (if 
adapted) 

Amphibians 

W: 1.5 ft (0.5 m) 
Clearance: >3 ft 

(>1 m) 

W: >3 ft (1 m) 
Clearance: >4 ft 

(>1.5 m) 

Amphibian and 
reptile tunnel Wildlife Only 

Amphibians 
Low mobility 

medium-sized 
mammals (if 

adapted) 
Semi-aquatic (if 

adapted) 
Small mammals & 

reptiles (if 
adapted) 

Dimensions vary 
depending on 

target species or 
taxa or local 
conditions. 

Tunnels range 
from 1–3 ft (0.35–
1 m) in diameter 

Dimensions vary 
depending on target 
species or taxa or 
local conditions. 

Tunnels range from 
1–3 ft (0.35–1 m) in 

diameter 

(Clevenger and Huijser 2011) 
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10.1.4 Effectiveness 
Various factors will determine the location and type of wildlife crossing structure (overpass, box culvert, 
etc.) to use. The effectiveness of crossing structures is also heavily dependent on the wildlife within the 
area. Large ungulates (moose, deer, elk), for instance, are more likely to use overpasses due to the 
openness of the structure, as opposed to underpass structures (e.g. box culverts) which have a limiting 
vertical clearance that restricts and deters larger species from using the structure (Clevenger and Waltho 
2003; Clevenger et al. 2009; Clevenger and Barrueto 2014). However, some of these species can and do 
use underpasses if the opening is sufficiently large enough for them to pass through. Previous research 
suggests a strong tendency for moose to almost exclusively use overpasses, however this preference may 
be more influenced by the presence of favourable habitat than openness of the passage (Clevenger and 
Barrueto 2014).  

Small and medium-sized mammals, such as skunks and raccoons, are more likely to use enclosed culverts 
(Servheen et al. 2003). The two attributes that influence small and medium-sized mammal use of 
underpass-type structures are structural dimensions (length, width, and height) and landscape, specifically 
vegetation cover (Table 10.1) (McDonald and St. Clair 2004; Clevenger and Barrueto 2014). Small 
mammals are less likely to use overpasses possibly because they are more vulnerable to terrestrial and 
aerial predators (McDonald and St. Clair 2004). 

Amphibians and reptiles tend to make up a relatively greater percentage of road kills presumably due to 
their ecology and life history. Mortality rates tend to peak for amphibian species that move from terrestrial 
or aquatic hibernacula to aquatic breeding habitats by crossing roads and other barriers during their spring 
migration period (COSEWIC 2012; Bennett 2017). Each year, a large number of snakes are killed on roads 
after emerging from their hibernaculum (Government of Saskatchewan 2020f). They tend to be slow-moving 
and may not be easily observed by a vehicle traveling on the road (and thus likely to be contacted by a 
vehicle) compared to larger mammals.  

While amphibian and reptiles can utilize most wildlife crossing types (Table 10.1), crossings that are used 
exclusively have been developed and used in other provinces, including Alberta and Ontario (Ontario 
Ministry of Natural Resources and Forestry 2016). These amphibian/reptile-specific crossings are 
underpasses built under or sometimes into the road, and may feature modifications that allow these species 
to pass, such as amphibian walls or drift fences. Amphibians and turtles require warm and damp passages 
due to their high skin permeability and vulnerability to water loss (Ontario Ministry of Natural Resources 
and Forestry 2016). Drainage culverts that are designed to drain or equalize water may be used by 
amphibians and reptiles when they are wet or dry. 

Vegetation is also important as many wildlife species rely on it for cover (Cramer 2012). Vegetation also 
simulates the natural habitat that has been fragmented due to roads or other structures, which may lead 
wildlife towards the crossing. 

The project has incorporated two distinct large mammal wildlife crossings, one in the Northeast Swale and 
one in the Small Swale. Additional underpass crossings should also be implemented into the final bridge 
design to allow for continued movement along the South Saskatchewan River. Although the exact 
requirements for these crossing are not yet determined, the topography is suitable for either underpass or 
overpass crossings. Multiple small mammal crossings (dry culverts) will likely be installed throughout the 
roadway. Culverts meant to maintain hydrology will also be suitable for aquatic species in Swales and 
wetland areas. Underpass crossings have been incorporated into the current design. As part of the design, 
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eastbound and westbound lanes will be separate underpasses as this shortens the length of each 
underpass and allows natural light to pass between the structures, which should improve wildlife crossing 
usage.  

Additional wildlife mitigation measures, such as fencing has also been incorporated into the design to 
ensure large wildlife interactions with the roadway and traffic are minimized. The fences should direct 
wildlife either away from the roadway, or towards crossing structures. 
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