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Executive Summary
Background
The City of Saskatoon retained ISL Engineering and Land Services to conduct a
Functional Planning Study for the Highway 11 and 16 interchange. Serving traffic
from both the TransCanada and Circle Drive (the City’s ring road), the existing
1960’s cloverleaf interchange does not effectively move traffic, and has
substandard vertical clearances.
The study objectives, as defined by the City were to:
e Improve overall traffic operations at this junction;
e Short Term: What can we do to keep the interchange operational? How long
will it last?
e Long Term: What is needed in the future?
e Reduce collisions and improve safety;
e Add capacity for critical movements;
e Facilitate good interconnections between the two provincial highways;
e Minimize environmental impacts;
e Minimize right-of-way acquisition and impacts to adjacent lands; and
e Optimize costs and benefits.
Traffic Volumes
The future interchange was designed to accommodate traffic for the 500,000
population horizon, approximately 2041. A review of the Ministry of Infrastructure
and Highway Travel Demand Model volumes for this time horizon should a
significant decrease in the e southbound right turn and eastbound left turn are
considerably less than they are at present. This reduction could not be explained,
so the project team developed an alternate set of project volumes based on
existing volumes and a 2% growth scenario. Both sets of traffic volumes were
then tested on the future interchange configurations to ensure that the design
was robust, and could handle either scenario.
islengineering.com June 2017 | Pagei
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Stage 1 Improvements

To address the existing operational issues, short-term improvements have been
identified based on the assumption that no modifications would be made to the
structures themselves. Based on the problem areas identified during traffic
analysis, the following Stage 1 improvements are recommended:

Adding a second lane for the southbound to westbound ramp. This will
address the capacity issues on the ramp and improve the southbound through
movements as well.

Constructing the future westbound Collector/Distributor (C/D) Road, including
the connection from the westbound exit ramp, a new entrance ramp onto the
mainline, and changes to the Preston Avenue off-ramp. This construction will
remove the weaving condition from the mainline and allow the weaves to
occur at lower speeds.

Extending the third eastbound auxiliary lane between Preston Avenue and this
interchange, allowing vehicles greater time to complete weaves.

Extending the downstream weave lanes on the cloverleaf past the exit ramp
gore to extend the distance for these vehicles to merge into mainline traffic.
This allows drivers extra time to merge onto the mainline.

Include a low-speed high load bypass lane for northbound traffic to prevent the
structures from being struck. An upstream sensor at the Vic Boulevard
interchange would notify drivers that their loads are too tall to pass under the
interchange, and they would be directed to use the bypass lane. Traffic lights
on Highway 16 eastbound and westbound would be activated by the sensors
to stop traffic to allow the high load to cross the highway.

Replace the yield signs on the loop ramps with merge signs to alert drivers
that they need to find an acceptable gap and proceed. Currently, many drivers
are incorrectly treating the yield condition as a stop condition, which has
resulted in a high rate of rear-end type collisions.

Lowering the mainline under the bridges to increase the vertical clearance was
considered, but ultimately rejected because the long-term plan will be raising the
northbound and southbound lanes, and the remaining life of the structures
themselves suggests future investment dependent on their lifecycle should not
be made.

Pageii |
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Ultimate Configuration

An ultimate interchange configuration was developed to support the long-term
travel demands in this region. In addition to improving the operations of this
location and addressing the low bridge clearance issues that exist today, the new
design will provide additional benefits to Saskatoon by reducing fuel use,
emissions and reducing delays to the travelling public. Over the life of the
interchange, these savings provide significant economic benefits.

It is anticipated that major improvements to the interchange are several years
away, and would likely not occur until the existing bridge structures are at or near
the end of their service lives which is approximately 10 to 15 years away.

—
m—

Figure E.2:  Rendering of Proposed Interchange, looking south

The main features of the long-term recommended plan are outlined below:
e System interchange maintains free-flow movements in all directions.

e East-west highway will be approximately 4m higher than existing.
e North-south highway will be approximately 2m higher than existing.

e Eastbound to northbound directional and westbound to southbound
directional will be approximately 6m below existing ground.

islengineering.com June 2017 | Pageiiii
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e Collector/Distributor Roads are provided between this interchange and the

interchanges at Preston Avenue and Vic Boulevard to accommodate weaving.
By separating the weaving volumes from the mainline, and allowing the
weaves to occur at lower speeds, the short weave distances will operate
acceptably.

A two-lane exit ramp onto the eastbound Collector/Distributor Roads has been
included upstream of the Preston Avenue bridge structure to maximize
weaving distances. If the eastbound to northbound volumes are lower than
expected, starting the ramp taper immediately after the bridge structure may
still provide sufficient weaving space, removing the need for bridge
modifications. The exit ramp for Preston Avenue and the eastbound
Collector/Distributor Road was combined to obtain proper lane balance. If
Circle Drive (west leg) is widened to 6 basic lanes, separate exits would be
preferred.

A two-lane entrance ramp onto Circle Drive (west leg) has been included from
the westbound Collector/Distributor Road to accommodate the high volume
southbound to westbound movement. Both lanes have fully merged with the
westbound lanes prior to the bridge structure; however, if Highway 11 (Circle
Drive) is widened to 6 basic lanes and the bridge structure is being widened
anyway, the merge lengths can be extended to improve operations. However,
for Circle Drive to be widened, the Preston Avenue bridge structure will also
need to be widened.

Loop ramps accommodate the southbound to eastbound and northbound to
westbound movements. These are low volume movements which can easily
be accommodated on the low speed ramps.

The new plan will require seven new bridge structures, one bridge widening,
two tunnels, and significant amounts of retaining wall and noise wall.

The northbound to eastbound ramp and the southbound to westbound ramps
are moved closer to the centroid of the interchange, maximizing the potential
weave distance to the adjacent ramps.

The northbound to eastbound ramp and the southbound to westbound ramps
are shown with tunnels under the east/west highway, and bridges under the
north-south highway.

Page iv |
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Construction Costs

A Level “C” planning level cost estimate was prepared for each stage of the
project. Short-term improvements are estimated to be $5.7M. The long term
improvements are estimated to be $280.4M.

Conclusions

This functional planning study has defined the future interchange requirements
for the Highway 11 and 16 interchange, based on a 2% growth scenario for the
future traffic volumes. It must be stressed that there is a high level of uncertainty
in the forecasted volumes, which would have led to two very different interchange
configurations. The Project Team chose to be conservative, and develop for the
worst case scenario to ensure that traffic can be ultimately accommodated
through this interchange. If traffic volumes reduce, as was predicted by the
Travel Demand Model, then several of the recommended features should be
scaled back at the design stage.

Recommendations

To address the current issues with the existing interchange, the Stage 1
improvements should be implemented, as soon as funding is available, to resolve
the operational and vertical clearance issues. These improvements are
compatible with the long-term plans, regardless of which traffic scenario
materializes.

To address the long-term uncertainty for this project, we have the following
recommendations:

e Monitor traffic patterns over the coming years to better understand which
traffic volumes are changing;

e Complete further examination of the regional Travel Demand Model to better
understand how the forecast volumes were produced and if the TDM growth
scenario is valid;

e Update the TDM to reflect the major projects as they come operational and
change the network travel patterns; and

e Review the long-term plan every few years to determine if it is still valid based
on current travel patterns.

islengineering.com June 2017 | Pagev
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1.0
Introduction

The City of Saskatoon retained ISL Engineering and Land Services (ISL) to
conduct a Functional Planning Study for the Highway 11 and 16 interchange.
Serving traffic from both the TransCanada and Circle Drive (the City’s ring road),
the existing 1960’s cloverleaf interchange does not effectively move traffic, has
substandard vertical clearances, and a pattern of collisions suggesting
insufficient capacity during peak demand.

As part of the study, ISL developed a long-term interchange plan to ensure that
this important corridor will once again be free-flow facility, as well as a staging
plan to alleviate operational problems in the short-term. Typical interchange
solutions are not possible due to the close proximity of adjacent interchanges in
all directions, and adjacent residential development along the road right-of-way.

Figure 1.1: Existing Cloverleaf Interchange

islengineering.com June 2017 | Pagel
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1.1 Study Objectives

The study objectives, as defined by the City were to:
Improve overall traffic operations at this junction;
Short Term: What can we do to keep the interchange operational? How long

will it last?

Long Term: What is needed in the future?

Reduce collisions and improve safety;
Add capacity for critical movements;

Facilitate good interconnections between the two provincial highways;

Minimize environmental impacts;

Minimize right-of-way acquisition and impacts to adjacent lands; and

Optimize costs and benefits.

1.2 Study Format

The study was organized in the
following manner:

Review of existing conditions;
Traffic projections
Development of alternatives;
Value engineering session;
Refinement of alternatives;
Open House #1;

Development of the Preferred
Plan;

Open House #2;

Finalization of Recommended
Plan; and

Draft and Final report submissions

il

Figure 1.2: Existing Interchange
Looking West at Preston
Avenue

Page2 |

June 2017

Inspiring sustainable thinking B 111



. . Highway 11 and 16 Interchange Functional Planning Study

ISL Engineering City of Saskatoon — Report
and Land Services

FINAL

2.0
Existing Conditions

2.1 Roadways

Highway 16 through Saskatchewan is part of the Trans-Canada Yellowhead
Highway, and the National Highway System. All highways that make up the
National Highway System must be planned to meet the minimum requirements of
90 km/h posted speed, with free flow travel conditions. The north and east legs of
the interchange are designated as Highway 16.

Highway 11 (also known Lois Riel Trail) is a major arterial highway in
Saskatchewan, providing north-south access between Regina, Saskatoon, and
Prince Albert. The west and south legs of the interchange are designated as
Highway 11.

Circle Drive is the City’s ring road, and is cosigned as Highway 11 and Highway
16 for its entire length. The west and north legs of the interchange are
designated as Circle Drive.

Preston Avenue is an arterial roadway 1.2 km west of the Highway 11 and 16
interchange. The diamond interchange at Preston Avenue and Circle Drive
provide access to the adjacent communities of Eastview and Stonebridge.

Taylor Street is an arterial roadway 1.7 km north of the Highway 11 and 16
interchange. The diamond interchange at Taylor Street and Circle Drive provide
access to the adjacent communities of Eastview and Lakeview.

Boychuk Drive is an arterial roadway 2.0 km east of the Highway 11 and 16
interchange. The soon to be constructed diamond with a loop ramp interchange
on Highway 16 at Boychuk Drive will provide access to the adjacent communities
of Lakeview, Lakeridge, Rosewood, and future development to the south.

Vic Boulevard is an arterial roadway 1.3 km south of the Highway 11 and 16
interchange. The half diamond interchange provides access to the adjacent
communities of Stonebridge, and future development to the east.

islengineering.com June 2017 | Page 3
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2.2 City of Saskatoon

The City of Saskatoon is the largest city in the province of Saskatchewan, and
serves as the region’s cultural and economic hub. Stats Canada reported a
population of 295,095 people in 2016, and 262,215 people in 2011, representing
an annual increase of 2.5% per year. This grow rate exceeds the national
average, and ranks the Saskatoon region as one of the fastest growing regions in
the country.

Eastview is a mostly residential neighborhood located in northwest quadrant of
the study area. It is a suburban subdivision, consisting of low-density, single
detached dwellings, low-rise apartment buildings and semi-detached houses. As
of 2007, the area was home to 3,566 residents.

Stonebridge is a mostly residential neighborhood located in the southwest
guadrant of the study area, consisting of low-density, single detached dwellings
and a mix of medium-density apartment and semi-detached dwellings. As of
2009, the area was home to 994 residents. The area also has significant regional
commercial development near Preston Avenue and Clarence Avenue.

Lakeview is a primarily residential neighborhood located in the northeast
guadrant of the study area. The majority of its residents live in low-density, single
detached dwellings, with a sizeable minority of semi-detached or apartment-style
multiple unit dwellings. As of 2011, the area was home to 7,732 residents.

2.3 Regional Municipality of Corman Park

The Regional Municipality (R.M.) of Corman Park is an amalgamation of several
smaller communities surrounding the City of Saskatoon. The municipal boundary
between the City of Saskatoon and the R.M. sits in the southeast corner of this
projects study area. The east leg of Highway 16 is outside of the City limits.

The Corman Park — Saskatoon Planning District identifies the lands southeast of
the interchange as D-Agricultural District (DAG1), and the Future Land Use map
does not change this usage. If development were to occur on these lands,
access of the highway would be restricted to the Vic Boulevard and Boychuk
interchanges, and would not directly affect the Highway 11 and 16 interchange,;
however, traffic volumes would increase, and the weaves between the
interchanges would likely become more challenging.

Page 4
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2.4 Collision Analysis

SGI provided collision data for 2010 to 2015. Over the 5 year period, there were
94 collisions involving property damage, 23 collisions involving injuries, and no
fatalities. Analysis shows that the number of collisions has increased each year,
with no fatalities. Summaries of the findings are shown in the following figures.

Other, 9% Fixed/Movable Object, 12%

Left turn/ straight, 1%

Side swipe- opposite direction, 3% Lost Control- Left ditch, 3%

Lost control- Right ditch to left
ditch, 3%

Side swipe- same direction, 12%

Lost control- Right ditch , 12%

Rear end, 44%

Figure 2.1: Collision Type
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Motorcycle, 3%

Power units for semi trailers, 6%

Vans 4500kg & under, 23% Passenger Car, 42%

Pickup Truck 4500 kg & under, 25%

Figure 2.2:  Type of Vehicle Involved in Collision
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2.5 Existing Bridge Structures

The interchange has twin overpass bridges on Highway 16 over Highway 11,
constructed in 1966. Based on recent inspections, it is estimated that the bridges
have between 10 and 15 years of service life remaining. The bridges have 5
spans (10 m, 18.3 m, 16.5 m, 18.3 m, 10 m) totaling approximately 73 m in
length.

Currently the bridge has a vertical clearance of 4.7m, and the current standard is
5.6m. Each year the bridge is struck several times by vehicles which is reducing
the remaining service life for the structures. Options for increasing the vertical
clearance on the existing bridges include:

e Lowering the roadway under the existing bridges:

In order to increase the clearance under the bridge for an interim solution,
lowering Highway 11 by about 1.0 m. With a design speed of 110 km/h, the
lowered Highway 11 can tie back to existing in approximately 200 m each side
with about 1% grades, total of about 400 m-500 m of reconstruction.

A moment slab barrier will be required for Highway 11 under the bridge in
order to provide protection to the bridge piers. These piers were built under
1960’s standards and may not meet current crash standard. The moment
slabs will provide additional protection to the pier. In order to meet TAC shy
line requirement, the design speed would have to be reduced on Highway 11
to 90-100 km/h due to the limited horizontal clearance to the barrier.

e Raising the bridges and adjusting the profile:

Two options are available, and both of these options involve a greater risk
associated in dealing with live traffic during the reconstruction. One bridge is
reconstructed at a time, using the second bridge for detours and temporary
MSE Wallls for any staging requirements.

o Leave existing substructure in place and raise the deck simultaneously by
1.0 m by jacking and adjust the approaching roadway. Piers would need to
be cut from the superstructure, pier caps would need to be cast, bearings
would need to be installed, abutment seat would need to be modified. The
foundation would also need to be checked to ensure it can handle the
additional dead load.

o Replace the existing superstructure and keep the existing foundations
raising bridge by 1.2 m. New caps would need to be cast on piers, add
supplemental pier foundations as needed, abutment seat reconstruction.

Page 8
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e Replacing the bridges:
A two span bridge would replace each bridge. The new bridges would be 2.0
m- 3.0 m higher than the existing bridge. New foundations are required at
abutments and supplement existing pier foundations as deemed appropriate.

All options are feasible, but range in complexity and cost.

2.6 Drainage

The existing interchange system is located at-grade and above grade. The
existing drainage patterns of the current interchange site are as per the following
original 1966 interchange design drawing: Proposed General Drainage Pattern,
Drawing 167-0280-110r001, Intersection of No 16 HWY & No 11 HWY,
Government of Saskatchewan of Highways & Transportation, April 28, 1966. The
drawings indicate the following:

e that the existing interchange is drained by a roadway ditch and culvert system;

e drainage contributes to the interchange site from Highway 16 to the north, but
drains away from the site to the east, west and south; and

e the majority of the interchange footprint (about %) drains south along Highway
11, with the bulk of the remaining area draining east along Highway 16 (very
little drains west along Highway 11).

Approximately 800 m south of the east-west mainline the Highway 11 ditch
drainage is directed through a storm sewer system west into the Stonebridge
neighbourhood where it is routed through the Stonebridge storm sewer system to
a stormwater management facility within the neighbourhood. As well, the storm
sewer runs below a noise berm. In addition to providing a sound barrier, the
noise berm also prevents excess overland flows within the Highway 11 right-of-
way from entering the Stonebridge neighbourhood.

The interchange footprint sits on about 34 ha of land. The area of the Highway 11
right-of-way south of the interchange that also contributes runoff to the
Stonebridge outlet is about 16 ha. As a result, a total of about 50 ha of highway
right-of-way systems drain into Stonebridge. The Stonebridge inlet has a
surcharge capacity of about 500 L/s, and a flow-full capacity of about 300 L/s. A
lumped computer simulation modelling effort was undertaken using the
XPSWMM program to estimate peak runoff from the 50 ha of highway right-of-
way during the 1:100 year design event to be about 800 L/s. This means that
during the design 1:100 year event the Highway 11 right-of-way would

islengineering.com June 2017 | Page 9
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experience ponding water at the outlet location, likely ponding over the highway
road surface impacting traffic.

2.7 Utilities

Local utility companies, including SaskPower, SaskEnergy, SaskTel, Shaw
Communications, Saskatoon Light and Power, and City of Saskatoon deep
utilities, were contacted regarding existing utilities in the area. A summary is
shown on Exhibit 2-1.

The major concern SaskEnergy’s 323.9 mm high pressure gas line that runs
east/west through the center of the north loop ramps.

Page 10
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3.0
Traffic Volumes and Performance Measures

3.1 Existing Traffic

Existing traffic volumes were collected by the City of Saskatoon in September
2016. For later comparison with forecast model volumes the existing condition
reflects a 260,000 population (260k). The AM and PM peak hour survey volumes
are shown in Figure 3.1. They show the southbound right turn and eastbound left
turn to be the predominant turning movements and are likely to require the most
consideration in the development of alternative options.

2016 (260k Pop) AM Peak Hour 2016 (260k Pop) PM Peak Hour
5879 6997
% 450 % 329
1345 291 231 | < 1077 1629 457 226 | < 791
J 3 & & 51 J 0 & & 63
1152 % @ i Iid 1666 @ @ Iiid
564 = 159 375 38 1024 = 173 351 48
146 240
Figure 3.1: AM and PM Peak Hour Existing Traffic Volumes

Overall the interchange has 6.7% trucks, with most trucks entering/exiting the
system from the south leg. The largest distribution of trucks is found on the
northbound to eastbound ramp (26% during the AM peak), and the westbound to
southbound ramp (25% during the AM peak).

3.2 Future Traffic Volumes

The City of Saskatoon provided traffic volumes for the 500k population scenario
from the Ministry of Highways and Infrastructure Saskatoon Regional Travel
Demand Model (TDM). This 500k population is expected to be reached by 2041.
Figure 3.2 provides a summary of the TDM volumes.
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2041 (500k Pop) AM Peak Hour (VISUM Model Forecasts) 2041 (500k Pop) PM Peak Hour (VISUM Model Forecasts)
8232 10882
& 250 k212
1026 429 119 & 2537 1056 1124 282 & 2058
el U L & 32 J U L & 128
784 A @ Iid 874 A @ ®
1482 = 273 952 97 2919 = 465 1173 128
251 R 463
Figure 3.2:  AM and PM Peak Hour 2041 TDM Volumes

The TDM volumes show overall growth in traffic through the interchange,
however, the volumes for the southbound right turn and eastbound left turn are
considerably less than they are at present. This was a concern going forward and
the City undertook a review of their model to try and determine the reason for
such a reduction in volumes. They were unable to find any conclusive reasons
for this reduction on the two predominant movements.

As a test, a second design year scenario was created to reflect a more traditional
growth expectation. The existing condition volumes will be increased based upon
a universal 2% growth rate per annum up to 2041. Figure 3.3 shows these
volumes.

2041 (500k Pop) AM Peak Hour (2% Growth per Annum) 2041 (500k Pop) PM Peak Hour (2% Growth per Annum)
9645 11479
& 738 & 540
2206 478 379 & 1766 2672 750 371 & 1297
o 4 L & 84 J 4 L & 104
1890 A @ g 2733 X i 4
925 = 261 615 63 1679 = 284 576 79
240 394
Figure 3.3: AM and PM Peak Hour 2041 2% Growth Rate Volumes

The two sets of future traffic volumes both present difficulties in planning for the
future. The TDM model predicts the existing high volume turning movements will
be much less than at present, thus the existing interchange may operate more
effectively as travel patterns change over time. The 2% growth rate volumes
present a very different problem, with those predominant turning movements now
much higher and likely requiring two free flow lanes. Subject to upstream lane

Page 12
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configurations, it may not even be possible to feed such high volumes onto a
double lane ramp.

3.3 Traffic Model and Performance Metrics

The interchange and proposed improvements were assessed using a VISSIM
micro-simulation model. VISSIM is a microscopic multi-modal traffic flow
simulation software package where each entity (car or truck in this case) is
simulated individually. Each vehicle is represented by a corresponding entity in
the simulation that interacts with the physical limitations (i.e. curbs and lanes,
curves and merges/diverges) and other entities (i.e. maintaining headways,
merging into gaps) to accurately represent observed conditions. It provides the
flexibility to test many unique configurations and is ideally suited to a study such
as this.

The VISSIM model can provide a number of performance metrics which allow us
to compare the impacts of different volume scenarios or different interchange
types. The following metrics were reviewed:

¢ Volume - The volume data helps us identify where there are capacity issues
in the network. If the model does not record all vehicles anticipated to make
that movement, it tells us the interchange does not have sufficient capacity.
Small variables between the input volume and model output volume are not
significant as the model has slight variability programmed into it and is
averaged over multiple runs. However large differences are a sign that
capacity is insufficient.

e Delay — The delay for each movement is measured in seconds from the
upstream merge to the downstream diverge and will include any time where a
vehicle is travelling below its ideal speed through the network.

e Travel Time — The travel time for each movement is measured for the
upstream merge to the downstream diverge, thus it includes delays that may
occur at the merge areas also, but provides a good overall indication of how
this part of the network is operating.

As the Highway 11 and 16 Interchange is a systems interchange, the
performance target should essentially be free-flow conditions with minimal delay
at merge and diverge locations.
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3.4 Existing Configuration Traffic Model

This analysis reflects the conditions observed today (September 2016) at the
intersection. It is important that this accurately reflects existing conditions and
provides a valid base to test future traffic volumes. If it accurately reflects existing
conditions we can have some confidence that when future volumes are tested
they provide a reasonable assessment of future operation. The existing condition
model was visually compared with on-site observations to confirm it provided a
reasonable representation of existing conditions.

To determine the need for future improvements we also tested the existing
interchange with forecast future traffic volumes, this is the ‘Do-Nothing’ scenario,
and provides an estimate of traffic operation in 2041 should we leave the
interchange with its current configuration. This ‘Do-Nothing’ scenario was tested
with the 2041 TDM model volumes and 2041 2% Growth volumes.

3.4.1 Existing Configuration — Volumes

In the 2016 and 2041 TDM models, the VISSIM input and output volumes are
very similar suggesting little congestion within the model and all intended traffic is
making it through the network. In the 2041 2% Growth model, many of the output
volumes are much lower than the input volumes. This is to be expected given a
single lane can only accommodate approximately 2,000 vehicles. The congestion
from the eastbound left and southbound right likely also reduce throughput of
adjacent vehicles creating a knock-on effect through the network.

Based on Table 3.1, the 2041 TDM volumes could be expected to accommodate
reasonably well by the existing cloverleaf layout due to the change in travel
patterns; however, in the next stage of analysis we saw that this is not the case.
The 2% growth scenario will require significant changes to provide the
appropriate levels of throughput.

In the future scenarios, the major differences between inputs and outputs can be
seen in the eastbound left and through, and the southbound through and right
movements. Improving these movements will be the focus of the short-term
improvements.

Page 14
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Table 3.1: Existing Configuration VISSIM Input and Output Traffic Volumes

2016 PM 2041 TDM PM 2041 2% PM

Movement S I Y E—
Output Input Output Input Output

Eastbound Left 1537 1564 814 761 2521 1750
Eastbound Through 1153 1142 2979 2781 1891 1304
Eastbound Right 240 249 463 434 394 278
Westbound Left 52 56 106 107 86 90
Westbound Through 802 809 2080 2089 1315 1337
Westbound Right 329 329 212 210 540 536
Northbound Left 42 39 303 317 69 66
Northbound Through 482 479 1335 1335 791 797
Northbound Right 48 43 128 124 79 80
Southbound Left 202 207 258 257 332 249
Southbound Through 481 474 1148 1146 789 589
Southbound Right 1629 1607 1056 1029 2672 2048

3.4.2 Existing Configuration — Delays

There are minimal delays in the 2016 existing condition model — small
slowdowns for some movements.

In the TDM scenario where the volumes for those high volume turning
movements reduce significantly from the existing condition, and contradictory to
initial thinking, the delay for the eastbound left increases significantly due to the
higher volume of northbound through traffic on the mainline and additional
weaving taking place due to the increased northbound left turning traffic. The
gueues from the eastbound left loop ramp also impact the other eastbound
movements and effectively creating congested conditions on the eastbound
mainline.

In the 2% growth scenario, where those high volume turning movements become
even higher, so high in fact that one lane is not sufficient to accommodate the
demand, the delays are considerably higher than existing.

Both future year scenarios suggest the interchange is not capable of
accommodating future demand without experiencing congested conditions.

islengineering.com June 2017 |
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Table 3.2: Existing Configuration VISSIM Traffic Delays (Seconds)

Movement ‘ 2016 PM 2041 TDM PM 2041 2% PM
Eastbound Left 18 62 115
Eastbound Through 5 32 52
Eastbound Right 6 42 58
Westbound Left 2 4 3
Westbound Through 1 3 2
Westbound Right 9 9 30
Northbound Left 3 6 4
Northbound Through 2 4 6
Northbound Right 7 29 10
Southbound Left 14 13 64
Southbound Through 2 2 35
Southbound Right 7 5 58

3.4.3 Existing Configuration — Travel Times

Table 3.3 below provides the travel time for each movement and then the
percentage increase in travel time between the existing condition and the future
condition. We can see the TDM model only sees increases on the eastbound
movements and the northbound right. The 2% model sees large increases on
many of the movements.

Table 3.3: Existing Configuration VISSIM Travel Times (Seconds)

2016 PM 2041 TDM PM 2041 2% PM
Movement
TT TT % Inc TT % Inc
Eastbound Left 145 189 30% 242 67%
Eastbound Through 102 130 27% 149 46%
Eastbound Right 69 104 51% 121 75%
Westbound Left 149 151 1% 150 1%
Westbound Through 91 93 2% 92 1%
Westbound Right 108 108 0% 129 19%
Northbound Left 121 125 3% 122 1%
Northbound Through 84 85 1% 87 4%
Northbound Right 104 126 21% 108 4%
Southbound Left 179 179 0% 229 28%
Southbound Through 88 88 0% 121 38%
Southbound Right 79 77 -3% 131 66%

Page 16
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3.4.4 Summary

The main traffic operation issue for the existing interchange occurs in the weave
sections between the loop ramps. The distance available for weaving varies
between 150m and 190m, and while it currently functions reasonably well, it will
become an area of concern in future years. The exact nature of concern varies
however depending upon the future growth scenario. Using the TDM growth, the
weaving volumes reduce significantly, however, through volumes are higher, and
there are still capacity issues and disruption to the flow of traffic. In the 2%
growth scenario, the weaving volumes are extremely high and cannot be
accommodated by the existing configuration. Given both growth scenarios result
in disruption to the flow of traffic due to the cloverleaf configuration, alternate
solutions that removed the weaving requirement were recommended.

Regardless of the traffic growth scenario that occurs, it is unlikely that the
existing interchange configuration will adequately support the traffic demands in
the future. The primary area of concern is the eastbound left turn movement that
experiences significant delays in both the TDM and 2% growth scenarios. In only
the 2% growth scenario the southbound right is also an area of concern.

islengineering.com June 2017 | Page 17
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4.0
Design Standards

The interchange under review is part of the TransCanada Highway and Circle
Drive. Based on the importance of these facilities, the following design criterion
was adopted for the project:

e The mainline shall be designed as a rural, high speed, free-flow, 4-lane
divided, access controlled facility;

e Allinterchange ramp exits and entrances shall be located on the right-hand
side, and no left-hand exit or entrance ramps will be permitted,;

e Only one exit ramp per direction shall be provided at all interchanges;

e Lane balance shall be provided;

e The use of combinations of inter-related minimum design criteria is not
permitted;

e Transition from rural standards to urban standards (curb and gutter), where
applicable, is to occur at the urban end of the interchange ramps connecting
to the cross roads;

e Transition lanes and lane-drops shall be provided by dropping the outer lane;

4.1 Mainline Roadway Classification

Rural Freeways and Expressways

4.2 Design Vehicle

All roadways and intersections to accommodate a Transport Truck (WB-20).

4.3 Design and Posted Speeds

Design
1= U] 1T = SRR 110 km/h
Ramps at gore:........ccceevvveeeee. 80% of Mainline/crossroad design speed ~88 km/h
[0 To] o TN m¥= o1 o Lo 40 km/h
Directional RamD:.....cooiii e 80 km/h
St R AP e 50 km/h

Mainline posted speed will be 20 km/h less than design speed. All other posted
speeds shall be 10 km/h less than design speed.

Page 18
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4.4 Horizontal Radii

All roads as per TAC’s Geometric Design Guide Table 2.1.2.6 for 6%
Superelevation, rural and high speed urban application.

4.5 Vertical Grades

Y= U] 11T = USSP 4% max
Ramps
ENrance RaAmMPS ..o 6% max
EXIT RAIMPS ©.oiiiiiiiiiiiiiiiie i 4% max

Bridge Deck: Longitudinal Grade — Maximum 2%; Minimum 0.5%.

A desirable minimum of 0.5% on earth areas such as utility easements.
A desirable minimum of 0.5% on curbed roadway.
A minimum of 1% on graded areas.

4.6 Vertical Curves

K Values: As per TAC’s Geometric Design Guide Table’s 2.1.3.2M (Crest
Curves) and 2.1.3.4M (Sag Curves)

Distance between vertical Points of Intersection (“PI”) as per SK Ministry of
Highways and Infrastructure SKS 2.1.3-D.

Minimum length of vertical curves be equal to design speed as per TAC’s
Geometric Design Guide Section 2.1.3.4.

4.7 Superelevation

e As per TAC’s Geometric Design Guide Table 2.1.2.6:

® Al TOAAS (8 M@X) +erieiiiiieiiiiiiiiiiiii ettt 0.06 m/m
e No bridges shall be on spiral curves or superelevation transitions
o MainliNe: . ......oovviiiiiiiiiiiiiiiiii Minimum length of spiral 50 m

e Spirals as per TAC’s Geometric Design Guide Section 2.1.2.3
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4.8 Entrance and Exit Tapers

e Exit taper design as per TAC’s Geometric Design Guide Figure 2.4.8.2 for
Single lane ramp and Figure 2.4.8.3 for two lane ramp.

e Entrance taper design as per TAC’s Geometric Design Guide Figure 2.4.8.5
for parallel single lane ramp and Figure 2.4.8.6 for parallel two lane ramp.

4.9 Lane Widths

Y T a1 T o TS RTRPRT 3.7m
Loop Ramp

L AN e 50m
Ramps

L AN e 40m

2 AN e 3.6m

4.10 Shoulder Width

Mainline
Left (INSIAR) L ... 1.0m
RIght (OULSIAE) L ... e 3.0m
Bridge STTUCTUIES ....ooviiiiiiiiiiiiieeeeeeeeeeeeeeeee e 20m
All Ramps
INSIAE (L 1ANE) ..ne e e e e 1.0m
Inside (2
BN ) .
25m
OULSIAE ... 25m

1 Notwithstanding the shoulder widths stated above, wider shoulders may be required to satisfy
shy distance requirements or stopping sight distance requirements for bridge structures. In no
case shall the shoulder be wider than 3.5 m.
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4.11 Median Width

Y =T 01 o TIPS TTR PR 200 m

If median width is less than 20 m, appropriate barriers shall be used to separate
opposing traffic flows.

4.12 Vertical Clearances

1. Roadway - underside of roadway superstructure to top of roadway, all bridge
vertical clearances shall be a minimum of 5.6 m.

2. Posted vertical clearance to be 0.1 m less than actual vertical clearance
3. Sign structures - roadway surface to underside of sign panel............ 6.0 m min.

4.13 Horizontal Clearances

Clear zone and barriers as per TAC’s Geometric Design Guide Table 3.1.3.1.

4.14 Passing Sight Distance
As per TAC’s Geometric Design Guide Table 1.2.5.5.

4.15 Decision Sight Distance
As per TAC’s Geometric Design Guide Table 1.2.5.6.

4.16 Cross Section

e Minimum cross slope 2.5%

e City of Saskatoon: Freeway / Expressway Rural Cross Section Without
Drainage Layer (Plan No. 102-0029-003r002)

e (OR) City of Saskatoon: Freeway / Expressway Rural Cross Section With
Drainage Layer (Plan No. 102-0029-044r002)

4.17 Right-of- Way (ROW) width

MiINIMUM ROW WAt e 100 m
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5.0
Preliminary Interchange Options

5.1 Preliminary Interchange Options

Consideration of All Interchange Configurations

As an initial starting point for the project, ISL conducted a high level evaluation of
standard interchanges referenced in well known document such as: the TAC
Manual, AASHTO, and the Freeway and Interchange Geometric Design
Handbook, to see what options might work in this location. As an initial
screening, interchanges with the following features were eliminated:

¢ Interchange configurations with more or less than 4 legs; and

e Service level interchanges, where some movements have a stop condition —
this type of interchange is not suitable for a freeway to freeway junction
because it defies driver expectation.

What was left was system level interchanges (all movements are free flow), that
accommodated 4 legs of traffic. A summary of this evaluation is shown on
Table 5.1.

Options that were deemed possible at this location were considered further at the
Value Engineering Session.

5.2 Value Engineering Session

On October 24, 2016 a workshop was held at the Marriott Hotel in Saskatoon

(between 12:30pm and 4:30pm) to evaluate potential options for improving the

existing interchange. After a brief summary of the existing conditions and

constraints by the Project Team, workshop attendees developed an evaluation

and ranking system for potential interchange configurations. After some

discussion the following criteria was compiled for evaluating each of the potential

interchange improvements:

e Accommodating Oversize Goods Movement — Corridor must be able to
accommodate oversize loads, and facilitate regular sized loads.

e Improving Weaving — Weaving lengths for some movements are too short
and must be improved

e Minimizing Resident Impacts — There should be minimal impacts to existing
residents in Stonebridge, Eastview and Lakeview, including visual impacts and
noise etc.

Page 22
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Table 5.1: Consideration of All Interchange Configurations
Interchange Configurations Screening (1st Pass, What could work? Possible configuration for this interchange \/ Not a possible configuration for this interchange %
No. 1 2 3 4 5 6 7 8 9 10}
Interchange Fully Directional Partially Directional |Partially Directional |[Partially Directional [Full Cloverleaf Cloverleaf + CD RoaddNo Weaving No Weaving No Weaving No Weaving
No. of Levels 4 4 4 3 2 2
Interchange Layout \
At , ° )
I N\ ! [} I
\ /1 Vit I\ e AN " o
{4 M I L (
— :, .|g : . N t}’ : = = v : i '».. — »\\ : ~' ', : A_ﬁ;kf ‘ ;.,."_ e y "'I s
“""l \"“1 ! : .’f .'\ N 3 \1 \
[ i |\l
o ¥ it i s off v v b v
TAC ref./Other Ref Fig2.45.1 Fig2.4.5.1 Fig 2.4.5.1 Fig2.45.1 Fig2.45.1 AASHTO AASHTO AASHTO AASHTO AASHTO
No. 11 12 13]|13b 14 15 16 17 18 19 20
Interchange No Weaving semi-directional Semi Directional Proposal Design Fully Directional Fully Directional Fully Directional Trumpet A Trumpet B Simple diamond Split Diamond
No. of Levels
Interchange Layout Q semidirections!
/& = e : - = |= '.::‘,‘ = = —= | = __’ - =
A : ' S o P i el e ; N
. o \\ / [ o I ,,_ i
Semi Directional = %
v v X X X X X X X
TAC ref./Other Ref AASHTO AASHTO FHWA ISL Fig 2.4.5.2 Fig 2.4.5.2 Fig 2.4.5.2 Fig 2.4.5.2 Fig 2.4.5.2 Fig 2.4.5.3 Fig 2.4.5.3
No. 21 22 23 24 25 26 27 28 29 30
Interchange Point Diamond Diverging Diamond |Double Crossover Displaced Left Turn |Parclo A4 Parclo A2 Parclo B4 Parclo B2 Parclo AB Rotary
No. of Levels
Interchange Layout
M:qnum Double Crossover Dismond Diigtaced Lot Turn o m— i_,r‘ - __ e >
X X X X X X X X X

TAC ref./Other Ref Fig2.4.5.3 FHWA FHWA FHWA Fig2.4.54 Fig2.4.54 Fig 2.4.5.5 Fig 2.4.5.5 Fig 2.4.5.6 Fig2.4.5.6
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o Flexibility for Change in the Future — Because of uncertainty with the traffic
numbers, plans should allow some flexibility for the addition of lanes in future
should the traffic numbers warrant it.

e Meeting Driver Expectations — Traffic movements should be easy for drivers
to understand so that sudden movements and quick decisions are not required

e Constructability / Traffic Accommodation during Construction — This
interchange cannot be closed during construction and therefore the area must
be able to accommodate traffic during this time.

Based on the criteria above, the workshop attendees completed a Paired
Comparison Analysis to determine the relative importance of each of the criteria

identified above. A summary of the findings is shown in Figure 5.1.

Oversized Goods Movement, 8%

Driver Expectations, 19%

Design Flexibility, 8%

Minimizing Resident Impacts, 42%

Improved Weaving, 23%

Constructability / Traffic Accomodation during
Construction, 0%

Figure 5.1: Importance of Each Evaluation Criteria

It should be noted that Safety was not included in the evaluation criteria because
it is always the top priority, and an unsafe interchange would never be
considered.
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The members of the workshop were then given the opportunity to create
interchange options that would address the issues. In total, eleven interchange
options were developed and ranked against the criteria identified above. For
more detail on each option, refer to Appendix C.

Following the session, the top three ranked options were refined in more detail to
confirm that they work geometrically. One option was rejected and two options
were deemed to be viable options. The viable options are shown below.

\® L (8 % " ;
SR : -
R AL S \ It 2 :

LS > R

Figure 5.2: Option 1 — Adding an Eastbound to Northbound Directional Ramp

Option 1 removes the eastbound-northbound loop ramp, which is replaced with a
high speed directional ramp. Westbound and Southbound collector-distributor
roads are also introduced to simplify weaving between adjacent loop ramps.

Page 24
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y - NS S I-Jl ) = L V4 ‘ ~ J
Figure 5.3: Option 2 — Adding Two Directional Ramps

Option removes the eastbound-northbound and westbound-southbound loop
ramps, which are replaced with high speed directional ramps. The southbound
to southbound-westbound and northbound-eastbound ramps are also relocated
closure to the centroid to maximized weaving and reduce proximity to residential
areas.
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5.3 Public Open House #1

A Public Open House was held on November 28, 2016, to provide area residents
and businesses with the opportunity to view project information and discuss their
interests and concerns with the project team. The event was held at the Circle
Drive Church (3035 Preston Ave South), from 4pm to 8pm.

In preparation for the event, invitations were circulated to City Council and the
local community leagues. Invitations were posted on the City website, in the local
newspaper, on roadside signs throughout the immediate study area; and the City
also used social media to promote the event.

Guests were asked to sign in, and then were given the opportunity to review
display boards that showcased the projects progress to date, including:
background information and existing constraints, traffic data and projections,
interchange configurations that have been rejected (and why), and the two
interchange configurations still being considered. A copy of the display boards
have been included in Appendix D.

In total, 127 people attended and 32 comments were returned. One additional
comment was posted on the Shaping Saskatoon website. There were several
reoccurring themes that received in the comment forms:

e Interchange Option B is preferred to Option A (18 to 3) because it removes the
weave between the existing loop ramps; seems more intuitive to drivers, it
depresses some of the highest volume ramps (helps with noise); and it moves
roadways away from the residential areas.

e Traffic safety and operations are an ongoing concerns.
e Local residents are concerned about noise and proximity to their properties.

e Local residents would like the south ramps at Vic Boulevard to be constructed
to help address traffic congestion and backtracking, as well as emergency
egress.

e Local residents are excited about the recent announcement of the Boychuk
interchange.

e Local residents wonder what the impact of the Perimeter Road will have on
traffic at this location.

e Local residents are interested in the short-term solutions that will be presented
in the spring of 2017.

Page 26
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6.0
Recommended Interchange Plans

An ultimate interchange configuration has been developed to support the long-
term travel demands in this region. In addition to improving the operations of this
location and addressing the low bridge clearance issues that exist today, the new
design will provide additional benefits to Saskatoon by reducing fuel use,
emissions and reducing delays to the travelling public. Over the life of the
interchange, these savings provide significant economic benefits.

It is anticipated that major improvements to the interchange are several years
away, and would likely not occur until the existing bridge structures are at or near
the end of their service lives which is approximately 10 to 15 years away.

6.1 Stage 1 Improvements

To address the existing operational issues, short-term improvements have been
identified based on the assumption that no modifications would be made to the
structures themselves.

A review of the 2041 TDM and 2% growth scenarios on existing interchange
configuration model was completed to identify the areas that would benefit the
most from these improvements. The following problem areas were identified:

e Southbound right — volumes exceed the capacity of a single lane ramp

e Southbound through (north of the interchange) — there is delay caused by the
high volume of weaving vehicles and the high volumes of southbound right
turns waiting for the exit ramp

e Eastbound through, southbound left — there is delay caused by the high
volume of weaving vehicles between the loop ramps

e Eastbound left — high volumes exceed the capacity of this low speed ramp
plus a short weave distance

Based on the problem areas identified above, the following Stage 1
improvements are recommended:

1. Adding a second lane for the southbound to westbound ramp. This will
address the capacity issues on the ramp and improve the southbound through
movements as well.

2. Constructing the future westbound Collector/Distributor road, including the
connection from the westbound exit ramp, a new entrance ramp onto the
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mainline, and changes to the Preston Avenue off-ramp. A Collector/Distributor
road will remove the weaving condition from the mainline and allow the
weaves to occur at lower speeds.

. Extending the third eastbound auxiliary lane between Preston Avenue and this

interchange, allowing vehicles greater time to complete weaves.

. Extending the downstream weave lanes on the cloverleaf past the exit ramp

gore to extend the distance for these vehicles to merge into mainline traffic.
This allows drivers extra time to merge onto the mainline.

. Include a low-speed, high-load bypass lane for northbound traffic to prevent

the structures from being struck. An upstream sensor at the Vic Boulevard
interchange would notify drivers that their loads are too tall to pass under the
interchange, and they would be directed to use the bypass lane. Traffic lights
on Highway 16 eastbound and westbound would be activated by the sensors
to stop traffic to allow the high load to cross the highway.

. Replace the yield signs on the loop ramps with merge signs, to alert drivers

that they need to find an acceptable gap and proceed. Currently, many drivers
are incorrectly treating the yield condition as a stop condition, which has
resulted in a high rated of year end type collisions.

Refer to Exhibit 6.1 for the Stage 1 Recommendations.

Lowering the mainline under the bridges to increase the vertical clearance was
considered, but ultimately rejected because the long-term plan will be raising the
northbound and southbound lanes, and the remaining life of the structures
themselves suggests future investments dependent on their lifecycle should not
be made.

6.2 Ultimate Configuration

The main features of the long-term recommended plan are outlined below:

System interchange maintains free-flow movements in all directions.
East-west highway will be approximately 4 m higher than existing.
North-south highway will be approximately 2 m higher than existing.

Eastbound to northbound directional and westbound to southbound directional

will be approximately 6 m below existing ground. The following options were

also considered, but ultimately rejected:

o Keeping all levels above existing ground was considered, but rejected due
to the impacts that it would have on the adjacent neighbourhoods. Although
the amount of retaining walls is reduced as the cuts are minimized, the fill
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limits expand, which would ultimately require either the purchase of
residential homes, or retaining walls to minimize impacts.

o Having the directional ramps at the top level was considered to remove the
expensive directional ramp tunnels; however, the vertical profiles would not
work due to the constrained space. The option resulted in vertical grades
that exceed the 6% maximum. Depressing the highest volume movement
also helps with noise suppression, minimizing the noise wall requirements.

o Having the directional ramps at-grade was also considered, but that would
make the vertical grades on the loop ramps too steep as they would have to
make a two 8 m level changes.

e Collector/Distributor Roads are provided between this interchange and the
interchanges at Preston Avenue and Vic Boulevard to accommodate weaving.
By separating the weaving volumes from the mainline, and allowing the
weaves to occur at lower speeds, the short weave distances will operate
acceptably.

e A two-lane exit ramp onto the eastbound Collector/Distributor Road has been
included upstream of the Preston Avenue bridge structure to maximize
weaving distances. If the eastbound to northbound volumes are lower than
expected, starting the ramp taper immediately after the bridge structure may
still provide sufficient weaving space, removing the need for bridge
modifications. The exit ramp for Preston Avenue and the eastbound
Collector/Distributor Road was combined to obtain proper lane balance. If
Circle Drive (west leg) is widened to 6 basic lanes, separate exits would be
preferred.

e The option of changing the eastbound on-ramp from Preston Avenue to a loop
ramp was considered to expand the weave distance on the
Collector/Distributor Road. The current right-of-way will allow for a R50 loop
ramp in the southwest quadrant of the Preston Avenue interchange (shown in
the sketch below), which would increase the weave distance by approximately
300 m. At the detailed design stage, traffic volumes should be reviewed to
determine if the additional weave distance is required.
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Figure 6.1: Preston Avenue Interchange Option with Loop Ramp

e The option of creating a basket weave between the Preston Avenue
eastbound on-ramp and the eastbound Collector/Distributor Road off-ramp
was also considered, shown on the sketch below. This option would remove
the eastbound weave condition completely, but would require an additional
bridge structure and retaining walls parallel to the westbound mainline. Due to
the increase in costs and right-of-way impacts on the local church, this option
is not recommended unless it is operationally required.

Figure 6.2: Preston Avenue Interchange Option with a Basket Weave

¢ A two-lane entrance ramp onto Circle Drive (west leg) has been included from
the westbound Collector/Distributor Road to accommodate the high volume
southbound to westbound movement. Both lanes have fully merged with the
westbound lanes prior to the bridge structure; however, if Highway 11 is
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widened to 6 basic lanes and the bridge structure is being widened anyway,
the merge lengths can be extended to improve operations. However, for Circle
Drive to be widened, the Preston Avenue bridge structure will also need to be
widened.

Loop ramps accommodate the southbound to eastbound and northbound to
westbound movements. These are low volume movements which can easily
be accommodated on the low speed ramps.

The new plan will require seven new bridge structures, one bridge widening,
two tunnels, and significant amounts of retaining wall and noise wall.

The northbound to eastbound ramp and the southbound to westbound ramps
are moved closer to the centroid of the interchange, maximizing the potential
weave distance to the adjacent ramps.

The northbound to eastbound ramp and the southbound to westbound ramps
are shown with tunnels under the east/west highway, and bridges under the
north-south highway. The decision to use bridges under the north/south
highway was made to reduce construction costs by approximately $12M. It is
possible that the tunnels under the east-west highway could also be replaced
with bridges, however, there would be significantly more earthwork to waste
on the project, and noise attenuation would need to be reassessed.

For detailed plan and profiles, refer to Appendix A; and for detailed cross-
sections refer to Appendix B.

The following issues still need to be addressed at the design stage, or by other
studies:

Since the final design at Boychuk Drive was not available at the time of this
report, the weaving to/from that interchange should also be reviewed at the
design stage. Additional Collector/Distributor roads may be required.

West of Clarence Avenue Circle Drive (west leg) has 6 basic lanes, tapering
down to 4 basic lanes immediately east of the bridge structure. Based on the
design volumes developed for this project, it is very likely that the 6 basic
lanes will need to be extended to the east. Unfortunately, the Preston Avenue
bridge design does not appear to accommodate this widening, and major
bridge work will be needed.

As this study also requires bridge widening at Preston Avenue (to
accommodate the double lane exit ramp to the eastbound Collector/Distributor
Road), future design work should accommodate both requirements at the
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same time. Once the eastbound mainline is expanded to 6-lanes, consecutive
exit ramps should be considered.

If the Preston Avenue bridge is widened to accommodate 6 basic lanes on
Circle Drive, the design of the 2-lane on-ramp from the westbound
Collector/Distributor Road should be reviewed and preferably extended to
allow for additional merge time.

A two-lane entrance ramp from the eastbound to northbound directional ramp
has been included to accommodate the high volume anticipated for this
movement. Downstream, the plans show the four lanes diverge, with a double
exit ramp to Taylor Street, and three lanes continuing straight (tapers to two
lanes prior to the bridge structure). While this design achieves lane balance,
the City is concerned that the lane configuration will be confusing to local
drivers. If Circle Drive is not expanded to 6 basic lanes, this area should be
reviewed at the design stage to see if other options are possible. It does not
appear that the Taylor Street interchange was designed to accommodate
future widening of Circle Drive in the future.

6.3 Traffic Operations

The recommended interchange was modelled in VISSIM, confirming that the
interchange would operate successfully for both scenarios. The model found:

the proposed design is capable of accommodating the high volumes projected
using the 2% growth scenario and the TDM scenario;

delays are greatly reduced in the ultimate configuration for both growth
scenarios;

travel times are similar or lower than what is experienced today, with the
greatest improvements seen on the movements accommodated by the
directional ramps; and

travel times are consistent across all traffic volume scenarios tested, indicating
the ultimate configuration will provide greater reliability in travel times.

Refer to Appendix E for more details.

6.4 Construction Staging

For the purpose of this report, a construction staging plan was developed to
confirm that the project can be constructed. The construction staging plan shown
in Table 6.1 is one of several options that may be implemented. Refer to
Appendix J for more details.
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Table 6.1: Potential Construction Staging Sequence
Under Construction Removals Traffic Detours

1 e Reconstruct the WB- | ¢ WB-NB e WB-NB ramp would share NB-WB ramp

NB ramp. ramp abutment
2 e Reconstruct the WB e WB-SBloop | ¢ WB mainline would share existing EB lanes,

mainline and related ramp with transitions across the median before and

bridge structures. after the construction zones.

e Reconstruct part of e On the EB mainline, a temporary signal would
the NB-WB loop be installed with temporary ramp connection
ramp. to accommodate the NB-WB movement.

e Construct the EB ¢ WB-SB movements would be diverted
Collector/Distributor through the Preston Avenue interchange.
Road.

e Construct the SB
Collector/Distributor
Road, south of the

interchange.

3 e Reconstruct the EB e EB-NBloop | e EB mainline would share the new WB lanes,
and SB mainlines ramp with transitions across the median before and
and related bridge after the construction zones.
structures. e SB mainline would share existing NB lanes,

e Reconstruct the SB- with transitions across the median before and
WB ramp and SB-EB after the construction zones.
loop ramp. e On the EB mainline a temporary signal would

e Reconstruct the NB- be installed with a temporary ramp connection
EB ramp. to accommodate the EB-NB movement.

e Construct the SB off- e SB-EB and WB-SB movements would be
ramp to Vic diverted through the Preston Avenue
Boulevard. interchange.

4 e Reconstruct the NB e Remove ¢ NB mainline would share the new SB lanes,
mainline and related original NB- with transitions across the median before and
bridge structures. EB ramp. after the construction zone.

¢ On the WB mainline a temporary signal would
be installed with a temporary ramp connection
to accommodate the EB-NB movement.

e On the SB mainline and Collector/Distributor
Road temporary signals would be installed
with a temporary ramp connection to
accommodate the NB-WB movement on to
the long-term SB-WB ramp.

¢ WB-SB movements would be diverted
through the Preston Avenue interchange.

5 e Remove

temporary
connections.
e Remove
original SB-
WB ramp.
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6.5 Public Open House #2

A Public Open House was held on April 12, 2017 to provide area residents and
businesses with the opportunity to view project information and discuss their
interests and concerns with the project team. The event was held at the Circle
Drive Church (3035 Preston Avenue South), from 4pm to 8pm.

In preparation for the event, invitations were circulated to City Council and the
local community leagues. Invitations were also posted on the City website, in the
local newspaper, and on roadside signs throughout the immediate study area,
and the City used social media to promote the event.

Guests were asked to sign in, and then were given the opportunity to review
display boards that showcased the projects progress to date, including:
background information and existing constraints, a summary from Open

House #1, the short- and long-term recommendations (including impacts on the
environment, noise attenuation, utilities and stormwater management), and the
opinion of probable costs. A copy of the display boards have been included in
Appendix D.

Figure 6.3: Rendering of Proposed Interchange, looking south
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In total, 98 people attended, and 6 comment forms were returned with the
following comments:

e Seems like a total overkill just raise the existing overpasses or lower the road.
Since they didn’t include off ramps out of Stonebridge to Regina and back into
Stonebridge from Regina all that traffic ends up in the cloverleaf now. Those
ramps should have been built.

e Before you do anything get some left turn arrows on Preston and Taylor so a
person can turn off to the left without a 20 minutes wait.

e Consideration given to: snow removal?, flooding?

e Way too many roads, way too many bridges, the merging speeds increased.
Accidents will be more serious. These limited resources could be used much
more effectively. Boychuk approach is excellent!

e Curious how the aquifer 35m deep is impacted or impacts on this construction.
| imagine the two tunnels are very expensive — what part of the total $258M
are they? $258M seems a lot when there are some aspects of the interchange
that are not likely to be exchanged appreciably.

e The west bound ramp to the C.D. road on the west bound lanes looks very
tight and uncomfortable to drive while approaching a merge. This is a very
expensive option. Is there nothing less expensive?
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7.0
Geotechnical Overview

A Geotechnical Desktop Screening was completed by Golder Associates for this
project. The entire report is located in Appendix F. In general, the geology in this
region comprises of surficial stratified deposits overlying a thick stratum of clayey
glacial tills, overlying clay shale deposits (bedrock). Groundwater levels have
been recorded between 1.5 m and 6 m below the surface.

Recommendations for Embankments and Roadways:

e Consideration should be given to the potential for encountering poorly graded

silty sand which is highly frost susceptible or clean poorly graded sands which
may require stabilization. Silts are highly frost susceptible and can cause
significant movements in roadway and interchange embankments in
Saskatchewan’s climate. Frost action in silt subgrades can be mitigated by
subgrade excavation and replacement with free draining granular material and
by providing subgrade drainage. However, silts are not recommended for
subgrade or embankment construction.

e When using clay fill for the embankments, it is important to monitor pore water

pressures which can increase and then dissipate slowly over an extended time
period due to the low hydraulic conductivity of the soil. Consolidation of the
clay soil material only occurs after the excess pore water pressure dissipates
and stress is transferred to the soil structure. If pavement structures are
constructed on clay embankments before most of the consolidation has
occurred, the structures may crack and shift as the embankment settles.
Dewatering measures to lower possible high groundwater tables may be
required and placement of fill embankments well in advance of construction
should be considered to expedite consolidation of the subgrade materials and
reduce settlement damage. Instrumentation to monitor pore water pressures,
settlement, and lateral deformation may be required in any approach
embankments.

According to the SaskWater well database, glacial till can be up to 40 m or
greater below surface; however, it would be uneconomical to excavate to
these depths for borrow material. Utilizing low to medium plastic cohesive
glacial tills to construct the roadway and interchange embankments will
provide good consistent subgrade support and will reduce the thickness of
pavement structure required to support the anticipated traffic loading. Glacial
tills are also superior to clay for the construction of interchange embankments.
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e Construction through any wetlands created by the water channels and sloughs
would likely require dewatering, excavation of organic materials, and
backfilling with more stable materials. Road grade construction through these
types of areas may require use of geotextile materials to reduce the extent of
subgrade excavation and backfill.

Recommendations for the foundations for structures and sideslopes:

e Driven or cast-in-place pile foundations would be expected to be suitable for
the soil conditions found at the site.

e Cast-in-place piles within the silt, sand and gravel surficial deposits may
require sleeving.

e Boulders are commonly found at random or in layers within the Saskatchewan
glacial tills.

e The Forestry Farm Aquifer is about 35 m below surface and should be
considered when determining pile lengths, excavations and cuts.

e Concrete in contact with the soil should be produced with sulphate resistant
Portland cement.

e The current study area would not be expected to have any existing slopes that
may cause issues; however, slopes within trenches, excavations and cuts may
become unstable over time depending on ground moisture conditions,
fluctuations in the groundwater table and changes to surface drainage
patterns.
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8.0
Environmental and Heritage Overviews

A Desktop Environmental Screening was completed by Golder Associates for
this project. The entire report is located in Appendix G.

8.1 Heritage Resources

According to the Developers’ Online Screening Tool (Ministry of Parks, Culture
and Sport 2017), five quarter sections overlapping the proposed Project are
potentially heritage sensitive lands, including the E %2 11, SE 15, and the S %2 14-
36-05 W3M. A review of the Project activities on the potentially heritage sensitive
lands should be submitted to the Heritage Conservation Branch to determine if
an Heritage Resources Impact Assessment is required to be completed.

8.2 Terrains and Soils

The project is located within the Saskatoon Plain Landscape Area within the
Moist Mixed Grassland Ecoregion. The Saskatoon Plain is a gently undulating
glaciolacustrine and eroded glacial till plain with elevations ranging from 500 to
520 m near the South Saskatchewan River. Historical soil survey data for the
Project footprint indicates that terrain in the upland outside of the South
Saskatchewan River valley is typically undulating to hummocky with slopes
between 0.5% and 10%.

Recommendations for handling soils on site include:

e Topsoil should be stripped and stored separately from subsoils to prevent
admixing.

e Saturated, potentially saline, soils are associated with wetlands. Topsoil in

these areas should be stripped and stored separately to prevent admixing with
subsoils.

e Salvaged topsoil should be replaced on graded back slopes or recontoured
slopes once construction is complete.

e Seeding should occur on disturbed areas where topsoil is replaced.

e Equipment should arrive on-site clean and free of soil and plant material (i.e.
weed seeds).
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8.3 Surface Water

The following wetlands were identified in the immediate study area:

Class IV semi-permanent wetland located in 13U 390025 5772401, north of

the interchange. The majority of the wetland is regularly mowed during the

growing season.

Class IV semi-permanent wetland is located in the southeast loop of the

interchange and is typically not mowed.

Class IV semi-permanent wetland is located at 13U 391085 5772124, south of

Highway 16 in SW 13-36-05 W3M.

Class lll seasonal wetland is located between the southeast loop of the

Interchange and the Highway 11 off ramp to the east at 13U 390096 5771924.

Three Class IV semi-permanent wetlands occur east of Highway 11 in the NE

11-36-05 W3M at 13U 390119 5771658, 13U 390080 5771334, and 13U

390170 5771147. Another large Class IV wetland occurs in this quarter

section, but further east from the Project.

Additionally, there are several runoff storage ponds that have been

constructed by the City. These storage ponds often act as semi-permanent or

permanent wetlands, including:

o Class V wetland located at 13U 391512 5772100, immediately south of
Highway 16 in SE 13-36-05 W3M,;

o Pond located 380 m west of Highway 11 in the N %2 11-36-05 W3M; and

o Pond located 550 m east of Highway 11 in the NW 13-36-05 W3M.

An Aquatic Habitat Protection Permit (AHPP) may be required from MOE for the
crossing or alteration of wetlands.

Recommendations for construction near these wetlands include:

Erosion and sediment control practices should be implemented where
appropriate and excavated topsoil and subsoil has been stored in such a
manner as to avoid sediment transfer into the wetlands crossed by or adjacent
to the Project.

Equipment should be inspected for leaks prior to entry into the Project area,
and throughout the duration of construction.

Equipment will be limited to working within the Highway and Interchange right-
of-way and staging areas.
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e Spill response equipment should be on-site during construction, and any spills
will be isolated and cleaned up immediately, to minimize the potential of a
release into the wetland crossed by or adjacent to the Project.

e Stationary equipment such as water pumps should have secondary
containment to prevent fluids from entering water bodies in the event of a spill

or leak.

e Fuel for equipment and water pumps should be stored 100 m from wetlands.

e Hydraulic hose changes, oil changes, or maintenance activities on equipment
should be kept to a minimum area and oils, greases, and fuels should be
contained so as not to contaminate soil or wetlands in the area.

8.4 Vegetation

The project is located within an existing disturbance corridor; as such, the habitat
crossed by the project has a low to moderate potential to support listed plant
species. Based on the literature review, there are no federally listed plant species
under COSEWIC and/or SARA within the 3 km of the Interchange. Within the
same area, there are 11 provincially listed plant species, shown in Table 8.1.

Table 8.1: Listed Plant Species within 3km of the Interchange

Species

American bugseed (Corispermum americanum var.
americanum)

‘ SK Provincial Listing

S3 — Rare / uncommon

Blue wild rye (Elymus glaucus ssp. glaucus)

S3 — Rare / uncommon

Bristly gooseberry (Ribes oxyacanthoides ssp. setosum) S2 — Rare
Columbia needlegrass (Achnatherum nelsonii ssp. dorei) S3 — Rare / uncommon
Hairy bugseed (Corispermum villosum) S2 — Rare
Hooker’s bugseed (Corispermum hookeri var. hookeri) S2 — Rare
Longstem water-wort (Elatine triandra) S2 — Rare
Mucronate blue-eyed grass (Sisyrinchium mucronatum) S3 — Rare / uncommon
Pallas’ bugseed (Corispermum pallasii) S2 — Rare

Red-stemmed cinquefoil (Potentilla rubricaulis)

S3 — Rare / uncommon

Tall blue lettuce (Lactuca biennis)

S3 — Rare / uncommon
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Recommendations for construction include:

Localized clearing of trees and tall shrubs may be required, but should be kept
to the minimum amount necessary.

Weed species likely occur within the existing roadside ditches, so appropriate
vegetation management should be considered to prevent seed production and
to mitigate the transfer and spread of these species.

Pre-construction listed plant surveys should occur in and adjacent to the
Project footprint.

If any listed plants are found in the Project footprint, MOE should be contacted
to discuss mitigation measures. Activity restriction guidelines for sensitive
plant and wildlife species are provided in Appendix A of the Environmental
Report.
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8.5 Wildlife

Although most of the project area has been extensively modified for residential
and transportation corridor development, suitable wildlife habitat remains,
including nesting habitat. Based on the literature review, there are no federally or
provincially listed species in the study area, and there are no suitable fish habitat
is located with the project area. However, twenty-eight (28) federally and/or
provincially listed species have potential to occur within the project area based
on available habitat types. The species and their ranking status is listed below in
Table 8.2.

Short Eared Owl Monarch Butterfly

Common Nighthawk Peregrine Falcon
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Table 8.2:

Species

Amphibians and Reptiles

Species at Risk Act COSEWIC

Listed Species with some Potential to Occur within the Study Area

SK Provincial

Listing

Great plains toad (Bufo Special Concern - Special s3

cognatus) Schedule 1 Concern

Northern leopard frog Special

(Lithobates pipiens) Schedule 1 Concern S3

Birds

Western grebe .

(Aechmophorus No Status or Special S3B/ S3M
. ) Schedule Concern

occidentalis)

Baird’s sparrow No Status or Special S4B

(Ammodramus bairdii) Schedule Concern

Sprague"s pipit (Anthus Threatened - Threatened S3B / S3M

spragueii) Schedule 1

Short-eared owl (Asio Special Concern - Special S3B/ S2N/

flammeus) Schedule 1 Concern S3M

Burrowm_g owl (Athene Endangered - Endangered S2B / S2M

cunicularia) Schedule 1

Ferru_glnous hawk (Buteo Threatened - Threatened s3

regalis) Schedule 1

McCown’s longspur Special Concern -

(Calcarius mccownii) Schedule 1 Threatened S38

Chestnut-collared longspur Threatened -

(Calcarius ornatus) Schedule 1 Threatened S38

Red knot (Calidris canutus Endangered,

rufa) Schedule 1 Endangered S2M

Piping plover (Charadrius Endangered - Endanaered S3B

melodus) Schedule 1 g

Common nighthawk Threatened -

(Chordeiles minor) Schedule 1 Threatened S4B/ SaM

Olive-sided flycatcher Threatened -

(Contopus cooperi) Schedule 1 Threatened S4B/ SaM

Yellow rail (thurnlcops Special Concern - Special S3B/ S3M

noveboracensis) Schedule 1 Concern

Bobglmk (Dolichonyx No Status Threatened S4B | SAM

oryzivorus)
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SK Provincial

Species Species at Risk Act COSEWIC "
Listing

Rusty blackbird (Euphagus Special Concern - Special S3B/SUN/

Carolinus) Schedule 1 Concern S3M

Peregr_lne falcon (Falco Special Concern - Special S1B / SNRM

peregrinus anatum) Schedule 1 Concern

Whooping Crane (Grus Endangered —

Americana) Schedule 1 Endangered SXB/SIM

Bam swallow (Hirundo No Status Threatened S5B / S5M

rustica)

Loggerhead shrike (Lanius Threatened -

ludovicianus excubitorides) Schedule 1 Threatened S2B/S2M

Long-billed curlew Special Concern - Special

(Numenius americanus) Schedule 1 Concern S3B/S4aM

Hor_ned grebe (Podiceps NO Status Special S5B / S5M

auritus) Concern

Bank swallow (Riparia No Status Threatened S4B/ S5M

riparia)

Mammals

Little brown bat (Myotis Endangered -
lucifugus) Schedule 1 Endangered S4
Northern myotis (Myotis Endangered -
septentrionalis) Schedule 1 Endangered S3
American badger (Taxidea No Status or Special

S3
taxus taxus) Schedule Concern

Arthropods

Monarch Butterfly (Danaus
plexippus)

Special Concern -
Schedule 1

Endangered S2B

Provincial Rank Definitions S1 Critically °
Imperiled — Very high risk of extinction or

extirpation;

S2 Imperiled — A high risk of extinction or

extirpation;

S3 Vulnerable — Moderate risk of extinction or

extirpation;

S4 Apparently Secure — Uncommon, but not

rare;

S5 Secure — Demonstrably secure under
present conditions.

e B —for a migratory species, rank applies to the

breeding population in the province.

e M —for a migratory species, rank applies to the

transient population in the province.

« N — for a migratory species, rank applies to the

non-breeding population in the province.
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The South Saskatchewan River, approximately 5 km from the study area, is a
Migratory Bird Concentration Site (MBCS). This MBCS is considered locally
significant for staging geese including 1,000 to 5,000 snow geese and Ross’
geese, and 1,000 to 3,000 Canada Geese, and greater white-fronted geese. The
study area maybe used by these birds during their migration. Additionally, all
migratory bird species and their nests, eggs, and young are protected by the
Migratory Birds Convention Act (1994).

Recommendations for construction include:

e Disturbance to wildlife habitat may occur, specifically the clearing of
woodlands, removal of low vegetation cover, and alteration or removal of
wetlands.

e Disturbance to nesting migratory bird species is possible, depending on timing
of construction. Pre-construction nest surveys may be required considering
construction will occur within the nesting periods (between April 15 and
August 15) for most avian species (Environment and Climate Change Canada
2016).

e Active nests should be avoided by buffer distances determined by either MOE
or Environment and Climate Change Canada.

islengineering.com June 2017 | Page 45



. . Highway 11 and 16 Interchange Functional Planning Study

ISL Engineering City of Saskatoon — Report
and Land Services

FINAL

9.0
Structures

9.1 Short-term Improvements

The bridge structures were constructed in 1966, and despite being fifty years old
it would seem they are structurally sound and with some rehabilitation could last
another 25 years. Some rehabilitation was completed in 1989, but the level of
repairs to the deck is unknown at this time. There is minimal concrete cover on
the rebar in the deck and the testing at that time indicated that chlorides are at or
very near the bar level, meaning corrosion induced deterioration is at an early
stage of occurrence in the deck. Based on the testing completed in 2012, the
expectation is that there would be 2 phases of work to prolong the life of the
structures:

e The first phase of work occurred in 2015 and focused on completing repairs to
the expansion joints, abutments and piers. The City invested a significant
amount of money to take the joints out and convert the abutments from
conventional to semi-integral abutments.

e The second phase of work would focus on the deck, which is expected to
occur between 2018 and 2032 with the most likely year for rehab being 2025.
This would be a major rehabilitation and it is expected to include
removal/replacement of the asphalt wearing surface and waterproofing
membrane along with 100 mm of concrete deck thickness. The barriers/railing
would also be replaced as part of the major deck rehabilitation; however, the
barriers are in very poor condition already, and may accelerate repair
timelines.

9.2 Long-Term Improvements

The recommended interchange configuration requires nine new structures, one
bridge modification and a significant number of retaining walls. The location of
each bridge and retaining wall is shown on Exhibit 9.1.

e Eastbound mainline bridge (Bridge 1);
e Westbound mainline bridge (Bridge 2);
e Eastbound to northbound directional ramp structures:
o Tunnel structure under eastbound and westbound mainline (Tunnel 1);
o Bridge carrying northbound mainline (Bridge 4);
o Bridge carrying southbound mainline (Bridge 5);
o Bridge carrying southbound to eastbound traffic (Bridge 7);
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e Westbound to southbound directional ramp structures:
o Tunnel structure under eastbound and westbound mainline (Tunnel 2);
o Bridge carrying northbound mainline (Bridge 3);
o Bridge carrying southbound mainline (Bridge 6);

e Preston Avenue bridge modification to accommodate eastbound off-ramp exit
to Collector/Distributor Road (Bridge 8).

Design parameters are evaluated and discussed in this section for each structure
to ensure that they meet acceptable standards.

Golder Associates Ltd. (Golder) provided a Geotechnical Desktop Screening
Report for this project (draft version dated March 15, 2017). In the report, Golder
states that driven or cast-in-place pile foundations would be expected to be
suitable for the soil conditions found at the site. A geotechnical test drilling
investigation is recommended in order to provide specific recommendations for
this project. At a minimum, the following items need to be addressed in the
detailed design investigation to the interchange:

e structural test holes for bridge foundations;
e confirm underlying soils in the footprint of the fills; and
e confirm slope stability requirements for headslopes.

From there, foundation types and headslopes will be reviewed and a preferred
method will be selected at the detailed design stage.

9.2.1 Eastbound Mainline Bridge

Proposed Bridge 1 (On Square)

The proposed structure is based on a preliminary out to out length of 101.5 m on
square associated with the proposed lane arrangement for the northbound and
southbound traffic as well as the SB-EB loop ramp and the NB-WB loop ramp
movements. A two span structure with spans of 51 m and 40 m is being
proposed at this early stage. A tentative structure depth of 2.5 m may be used for
preliminary design purposes and appears to exceed the minimum 5.6 m
requirement for vertical clearance. The preliminary length may be revised during
the design phase of the project upon completion of the final design gradeline and
structural parameters.

islengineering.com June 2017 | Page 47



. . Highway 11 and 16 Interchange Functional Planning Study

ISL Engineering City of Saskatoon — Report
and Land Services

FINAL

il
9.2.2 Westbound Mainline Bridge

Proposed Bridge 2 (On Square)

The proposed structure is based on a preliminary out to out length of 103 m on
square associated with the proposed lane arrangement for the northbound and
southbound traffic as well as the SB-EB loop ramp and the NB-WB loop ramp
movements. A two span structure with spans of 52 m and 41 m is being
proposed at this early stage. A tentative structure depth of 2.5 m may be used for
preliminary design purposes and appears to exceed the minimum 5.6 m
requirement for vertical clearance. The preliminary length may be revised during
the design phase of the project upon completion of the final design gradeline and
structural parameters.

Bridge 2 Section

The bridge will accommodate 2-3.7 m lanes, a 2.0 m separation barrier, 1-5.0 m
ramp lane, shoulders as well as bridge barriers. With a design speed of 110
km/h, the shy line offset distance is 2.8 m and with a design speed of 80 km/h the
shy line offset distance is 2.0 m which make up the shoulders on the structure.
Refer to Exhibit 9.2 for more details.

Clear Zone

Following TAC’s Design Guide with an AADT greater than 6,000 under the
structure the clear zones are found to be:

e 6.0 m using 80 km/h design speed for the SB-EB loop ramp

e 9.0 m using 110 km/h for the mainline

e 6.5 m using 88 km/h for the NB-WB loop ramp

Clear zones below the bridge structure are adequate to the abutments due to the
2:1 headslope. The 9.0 m clear zone to the pier cannot be achieved and will
require barrier protection. These barrier details are to be verified in detailed
design.

Deck Drainage

The structure is on a vertical crest curve and deck drainage will need to be
verified in the detailed design stage to ensure adequate positive drainage across
the structure.
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Geotechnical

Driven or cast-in-place pile foundations would be expected to be suitable for the
soil conditions found at the site according to Golder’s report. Since the soils in
this general area have supported 2:1 headslopes with fills, the preliminary out to
out of structure length is based on 2:1 headslopes. A further geotechnical
assessment including structural test holes for bridge foundations, confirmation of
underlying soils in the footprint of the fills and soil stability analysis should be
undertaken during the detail design phase to verify assumptions.

Estimated Construction Costs

Structure cost for the proposed bridge structure is estimated to be $11.4M before
contingency and engineering fees. This cost is based on 2017 dollars, and
incorporates 2:1 bridge headslopes adjacent to the northbound and southbound
mainlines.

9.2.3 EB-NB Directional Ramp Tunnel under EB and WB mainline

Proposed Tunnel 1

Due to the elevation difference in excess of 14 m between the road profiles at
this location, a tunnel structure is proposed to eliminate retaining walls with
excessive height. The proposed structure is based on a preliminary tunnel length
of 273 m. The preliminary length may be revised during the design phase of the
project upon completion of the final design gradeline and structural parameters.

Tunnel 1 Section

The tunnel will accommodate 2-3.6 m lanes, a 2.0 m maintenance sidewalk,
ventilation, and underpass barriers. A vertical clearance of 5.6 m is provided
following the minimum requirement. Due to the length of the tunnels emergency
escape locations will need to be provided. Refer to Exhibit 9.3 for more details.

Horizontal Clearance

The tunnel will provide horizontal clearance for the design speed of 80 km/h as
required by TAC at bridges on urban freeway underpasses.
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Drainage

Drainage details within the tunnel will need to be explored in detailed design. The
structure is on a vertical sag curve and drainage will need to be verified in the
detailed design stage to ensure adequate drainage through the structure.
Geotechnical

Tunnel construction is assumed to be open cut. A further geotechnical
assessment should be undertaken during the detail design phase to verify
existing soil conditions and construction slope stability.

Estimated Construction Costs

Structure cost for the proposed tunnel structure is estimated to be $36.9M before
contingency and engineering fees based on 2017 dollars.
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9.2.4 Bridge carrying NB Mainline over EB-NB Ramp

Proposed Bridge 4

The proposed structure is based on a preliminary out to out length of 42.6 m on a
right hand forward skew with retaining walls associated with the proposed two
3.6 m lane arrangement for the EB-NB directional ramp. A single span structure
and a tentative structure depth of 2.1 m may be used for preliminary design
purposes. These proposed parameters appear to exceed the minimum 5.6 m
requirement for vertical clearance. The preliminary length may be revised during
the design phase of the project upon completion of the final design gradeline and
structural parameters.

Bridge 4 Section

The bridge will accommodate 2-3.7 m lanes, shoulders, as well as bridge
barriers. With a design speed of 110 km/h, the shy line offset distance is 2.8 m
which creates 2.8 m shoulders on the structure. Refer to Exhibit 9.3 for more
details.

Clear Zone

Following TAC’s Design Guide, based on the design speed of 80 km/h and an
AADT greater than 6,000 under the structure, a 6.0 m clear zone is required on
the inside of the curve from the edge of the travelled lane to the face of the
retaining wall. This 6.0 m clear zone is greater than the lateral clearance (5.4 m)
required for stopping sight distance on the inside of the curve. The outside of the
curve requires a horizontal curve adjustment and based on the radius and design
speed, a 7.8 m clear zone to the retaining walls is required. Both of these clear
zones have been used to calculate the out to out length of the proposed
structure.

Deck Drainage

The structure is on a vertical crest curve and deck drainage will need to be
verified in the detailed design stage to ensure adequate positive drainage across
the structure.
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Geotechnical

Driven or cast-in-place pile foundations would be expected to be suitable for the
soil conditions found at the site according to Golder’s report. A further
geotechnical assessment including structural test holes for bridge foundations,
confirmation of underlying soils in the footprint of the fills should be undertaken
during the detail design phase to verify assumptions.

Estimated Construction Costs

Structure cost for the proposed bridge structure is estimated to be $2.7M before
contingency and engineering fees. This cost is based on 2017 dollars, and is
based on the use of retaining walls at the abutments.

9.2.5 Bridge carrying SB Mainline over EB-NB Ramp

Proposed Bridge 5

The proposed structure is based on a preliminary out to out length of 37.2 m on a
right hand forward skew with retaining walls associated with the proposed two
3.6 m lane arrangement for the EB-NB directional ramp. A single span structure
and a tentative structure depth of 1.9 m may be used for preliminary design
purposes. These proposed parameters appear to exceed the minimum 5.6 m
requirement for vertical clearance. The preliminary length may be revised during
the design phase of the project upon completion of the final design gradeline and
structural parameters.

Bridge 5 Section

The bridge will accommodate 2-3.7 m lane, 1-3.7 m ramp lane, shoulders, as
well as bridge barriers. With a design speed of 110 km/h, the shy line offset
distance is 2.8 m which creates 2.8 m shoulders on the structure. Refer to
Exhibit 9.3 for more details.

Clear Zone

Following TAC’s Design Guide, based on the design speed of 80 km/h and an
AADT greater than 6,000 under the structure, a 6.0 m clear zone is required on
the inside of the curve from the edge of the travelled lane to the face of the
retaining wall. This 6.0 m clear zone is greater than the lateral clearance (5.4 m)
required for stopping sight distance on the inside of the curve. The outside of the
curve requires a horizontal curve adjustment and based on the radius and design
speed, a 7.8 m clear zone to the retaining walls is required. Both of these clear
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zones have been used to calculate the out to out length of the proposed
structure.

Deck Drainage

The structure is on a vertical crest curve and deck drainage will need to be
verified in the detailed design stage to ensure adequate positive drainage across
the structure.

Geotechnical

Driven or cast-in-place pile foundations would be expected to be suitable for the
soil conditions found at the site according to Golder’s report. A further
geotechnical assessment including structural test holes for bridge foundations,
confirmation of underlying soils in the footprint of the fills should be undertaken
during the detail design phase to verify assumptions.

Estimated Construction Costs

Structure cost for the proposed bridge structure is estimated to be $3.0M before
contingency and engineering fees. This cost is based on 2017 dollars, and is
based on the use of retaining walls at the abutments.

9.2.6 Bridge carrying SB to EB Traffic over EB-NB Ramp

Proposed Bridge 7

The proposed structure is based on a preliminary out to out length of 32.5 m on a
right hand forward skew with retaining walls associated with the proposed two
3.6 m lane arrangement for the EB-NB directional ramp. A single span structure
and a tentative structure depth of 1.9 m may be used for preliminary design
purposes. These proposed parameters appear to exceed the minimum 5.6 m
requirement for vertical clearance. The preliminary length may be revised during
the design phase of the project upon completion of the final design gradeline and
structural parameters.

Bridge 7 Section

The bridge will accommodate a 5.0 m lane, shoulders, as well as bridge barriers.
With a design speed of 80 km/h, the shy line offset distance is 2.0 m which
creates 2.0 m shoulders on the structure. Refer to Exhibit 9.3 for more details.
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Clear Zone

Following TAC’s Design Guide, based on the design speed of 80 km/h and an
AADT greater than 6,000 under the structure, a 6.0 m clear zone is required on
the inside of the curve from the edge of the travelled lane to the face of the
retaining wall. This 6.0 m clear zone is greater than the lateral clearance (5.4 m)
required for stopping sight distance on the inside of the curve. The outside of the
curve requires a horizontal curve adjustment and based on the radius and design
speed, a 7.8 m clear zone to the retaining walls is required. Both of these clear
zones have been used to calculate the out to out length of the proposed
structure.

Deck Drainage

The structure is on a vertical crest curve and deck drainage will need to be
verified in the detailed design stage to ensure adequate positive drainage across
the structure.

Geotechnical

Driven or cast-in-place pile foundations would be expected to be suitable for the
soil conditions found at the site according to Golder’s report. A further
geotechnical assessment including structural test holes for bridge foundations,
confirmation of underlying soils in the footprint of the fills should be undertaken
during the detail design phase to verify assumptions.

Estimated Construction Costs

Structure cost for the proposed bridge structure is estimated to be $1.4M before
contingency and engineering fees. This cost is based on 2017 dollars, and is
based on the use of retaining walls at the abutments.

9.2.7 WB-SB Directional Ramp Tunnel under EB and WB Mainline

Proposed Tunnel 2

Due to the elevation difference in excess of 14 m between the road profiles at
this location, a tunnel structure is proposed to eliminate retaining walls with
excessive height. The proposed structure is based on a preliminary tunnel length
of 265 m. The preliminary length may be revised during the design phase of the
project upon completion of the final design gradeline and structural parameters.
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Tunnel 2 Section

The tunnel will accommodate 1-4.0 m lane, a 2.0 m maintenance sidewalk,
ventilation, and underpass barriers. A vertical clearance of 5.6 m is provided
following the minimum requirement. Due to the length of the tunnels emergency
escape locations will need to be provided. Refer to Exhibit 9.4 for more details.

Horizontal Clearance

The tunnel will provide horizontal clearance for the design speed of 80 km/h as
required by TAC at bridges on urban freeway underpasses.

Drainage

Drainage details within the tunnel will need to be explored in detailed design. The
structure is on a vertical sag curve and drainage will need to be verified in the
detailed design stage to ensure adequate drainage through the structure.

Geotechnical

Tunnel construction is assumed to be open cut. A further geotechnical
assessment, should be undertaken during the detail design phase to verify
existing soil conditions and construction slope stability.

Estimated Construction Costs

Structure cost for the proposed tunnel structure is estimated to be $35.8M before
contingency and engineering fees based on 2017 dollars.

9.2.8 Bridge carrying NB Mainline over WB-SB Ramp
Proposed Bridge 3

The proposed structure is based on a preliminary out to out length of 32.4 m on a
right hand forward skew with retaining walls associated with the proposed two
3.6 m lane arrangement for the EB-NB directional ramp. A single span structure
and a tentative structure depth of 1.6 m may be used for preliminary design
purposes. These proposed parameters appear to exceed the minimum 5.6 m
requirement for vertical clearance. The preliminary length may be revised during
the design phase of the project upon completion of the final design gradeline and
structural parameters.
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Bridge 3 Section

The bridge will accommodate 2-3.7 m lanes, a varied width lane, shoulders and
bridge barriers. With a design speed of 110 km/h, the shy line offset distance is
2.8 m which creates 2.8 m shoulders on the structure. Refer to Exhibit 9.4 for
more detalils.

Clear Zone

Following TAC’s Design Guide, based on the design speed of 80 km/h and an
AADT within the 750-1,500 range under the structure, a 6.0 m clear zone is
required on the inside of the curve from the edge of the travelled lane to the face
of the retaining wall. This 6.0 m clear zone is greater than the lateral clearance
(4.5 m) required for stopping sight distance on the inside of the curve. The
outside of the curve requires a horizontal curve adjustment and based on the
radius and design speed, a 5.85 m clear zone to the retaining walls is required.
Both of these clear zones have been used to calculate the out to out length of the
proposed structure.

Deck Drainage

The structure is on a vertical crest curve and deck drainage will need to be
verified in the detailed design stage to ensure adequate positive drainage across
the structure.

Geotechnical

Driven or cast-in-place pile foundations would be expected to be suitable for the
soil conditions found at the site according to Golder’s report. A further
geotechnical assessment including structural test holes for bridge foundations,
confirmation of underlying soils in the footprint of the fills should be undertaken
during the detail design phase to verify assumptions.

Estimated Construction Costs

Structure cost for the proposed bridge structure is estimated to be $2.1M before
contingency and engineering fees. This cost is based on 2017 dollars, and is
based on the use of retaining walls at the abutments.
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9.2.9 Bridge carrying SB Mainline over WB-SB Ramp
Proposed Bridge 6

The proposed structure is based on a preliminary out to out length of 32.4 m on a
right hand forward skew with retaining walls associated with the proposed two
3.6 m lane arrangement for the EB-NB directional ramp. A single span structure
and a tentative structure depth of 1.9 m may be used for preliminary design
purposes. These proposed parameters appear to exceed the minimum 5.6 m
requirement for vertical clearance. The preliminary length may be revised during
the design phase of the project upon completion of the final design gradeline and
structural parameters.

Bridge 6 Section

The bridge will accommodate 2-3.7 m lanes, shoulders and bridge barriers. With
a design speed of 110 km/h, the shy line offset distance is 2.8 m which creates
2.8 m shoulders on the structure. Refer to Exhibit 9.4 for more details.

Clear Zone

Following TAC’s Design Guide, based on the design speed of 80 km/h and an
AADT within the 750-1,500 range under the structure, a 6.0 m clear zone is
required on the inside of the curve from the edge of the travelled lane to the face
of the retaining wall. This 6.0 m clear zone is greater than the lateral clearance
(4.5 m) required for stopping sight distance on the inside of the curve. The
outside of the curve requires a horizontal curve adjustment and based on the
radius and design speed, a 5.85 m clear zone to the retaining walls is required.
Both of these clear zones have been used to calculate the out to out length of the
proposed structure.

Deck Drainage

The structure is on a vertical crest curve and deck drainage will need to be
verified in the detailed design stage to ensure adequate positive drainage across
the structure.
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Geotechnical

Driven or cast-in-place pile foundations would be expected to be suitable for the
soil conditions found at the site according to Golder’s report. A further
geotechnical assessment including structural test holes for bridge foundations,
confirmation of underlying soils in the footprint of the fills should be undertaken
during the detail design phase to verify assumptions.

Estimated Construction Costs

Structure cost for the proposed bridge structure is estimated to be $2.1M before
contingency and engineering fees. This cost is based on 2017 dollars, and is
based on the use of retaining walls at the abutments.

9.2.10 Preston Avenue Bridge Modification

Proposed Structure

The existing bridge will need to be modified in order to accommodate the
eastbound lanes to Highway 11 southbound and Highway 16 northbound. The
proposed structure will demolish the existing south abutment in order to introduce
a pier to accommodate the new 19.4 m span associated with the proposed lane
arrangement for the eastbound lanes to Highway 11 and Highway 16
northbound. These proposed parameters appear to exceed the minimum 5.6 m
requirement for vertical clearance. The preliminary span length may be revised
during the design phase upon completion of the final design gradeline and
structural parameters.

Bridge Section

The bridge section is to match the existing Preston Avenue bridge. This involves
4-3.6 m lanes, one turning lane, median, shoulders, sidewalk, and bridge
barriers. Refer to Exhibit 9.5 for more details.

Clear Zone

Following TAC’s Design Guide, based on the design speed of 80 km/h and an
AADT greater than 6,000 under the structure, a 6.0 m clear zone is required from
the edge of the travelled lane to the face of the retaining wall or pier. These clear
zones have been used to calculate the new span length.
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Deck Drainage

Deck drainage will need to be verified in the detailed design stage to ensure
adequate positive drainage across the structure.

Geotechnical

Driven or cast-in-place pile foundations would be expected to be suitable for the
soil conditions found at the site according to Golder’s report. A further
geotechnical assessment including structural test holes for bridge foundations,
confirmation of underlying soils in the footprint of the fills should be undertaken
during the detail design phase to verify assumptions.

Estimated Construction Costs

Structure cost for the proposed modification to the bridge structure is estimated
to be $4.0M before contingency and engineering fees. This cost is based on
2017 dollars, and is based on the use of a retaining wall at the abutment.

9.2.11 Retaining Walls

In conjunction with the proposed bridge structures, varying height retaining walls
are used to reduce the bridge length required, and limit the need for additional
right of way. Exhibit 9.1 shows the location of the retaining walls. Costs below do
not include engineering and contingencies.

Table 9.1: Retaining Wall Requirements

Surface Area Estimated

Description Length (m) Cost

Retaining Wall 1 317 2,667 $4.0M
Retaining Wall 2 202 1,867 $2.8M
Retaining Wall 3 129 1,067 $1.6M
Retaining Wall 4 222 1,133 $1.7M
Retaining Wall 5 202 1,667 $2.5M
Retaining Wall 6 297 2,133 $3.2M
Retaining Wall 7 278 1,533 $2.3M
Total $18.1M
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9.2.12 Summary of Proposed Structures

Costs below do not include engineering and contingencies.

Table 9.2:

Costs for Structures and Retaining Walls

_ Proposed
Structure  Description Structure
1 Eastbound Mainline Bridge 100 m out-to-out | $10.3M
2 span
5 Westbound Mainline Bridge 102 m out-to-out | $11.4M
2 span
3 Bridge carrying northbound traffic over 32.3 m out-to-out | $2.1M
WB-SB ramp Single span
4 Bridge carrying northbound mainline 42.6 m out-to-out | $2.7M
traffic over EB-NB ramp Single span
5 Bridge carrying southbound mainline 37.2 m out-to-out | $3.0M
traffic over EB-NB ramp Single span
6 Bridge carrying southbound traffic over 32.4 m out-to-out | $2.1M
WB-SB ramp Single span
7 Bridge carrying southbound to eastbound | 32.5 m out-to-out | $1.4M
traffic over EB-NB ramp Single span
Preston Avenue bridge modification Modification and | $4.0M
8 20.4 m additional
span
Tunnel 1 | EB-NB ramp tunnel under Hwy 11 273 m $36.9M
Tunnel 2 | WB to SB ramp tunnel under Hwy 16 265 m $35.8M
Retaining walls where required. 1647 m $18.1M
Total $127.8M
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10.0
Stormwater Management

10.1 Proposed Redevelopment

The proposed redeveloped interchange will include:

e dropping the directional ramps about 6 m below grade;

¢ |ocating the north-south mainline about 2 m above grade; and
¢ |ocating the east-west mainline about 10 m above grade.

This will result in portions of the interchange lands sloping towards the directional
ramp low points. The existing grade is at an approximate elevation of about

513 m. As a result, the directional ramp low points elevation will be approximately
507 m, with an adjacent ditch elevation of about 506 m.

10.2 Proposed Servicing Goals

The current performance of the existing interchange and downstream highway
drainage systems is less than what it would be if they were designed to today’s
standards. This redevelopment project provides an opportunity to improve the
level of service up to current design standards, minimizing the risk of flooding
during the rare extreme events.

The proposed servicing goals for this redevelopment therefore include the

following:

e provide for gravity drainage — there is to be no pumping of stormwater runoff;

e there must be no ponding on roadway surfaces during the 1:100 year design
event;

e the downstream Stonebridge neighbourhood drainage system must not be
overloaded during the 1:100 year design event;

e sediment management must be provided for reduce operations and
maintenance of local and downstream drainage systems; and

e water quality treatment must be provided to protect downstream natural
ecosystems from contaminants found in urban runoff.
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10.3 Proposed Servicing Concept

The proposed stormwater management servicing concept consists of the
following:

e minimize the area of the interchange site that will contribute runoff to the
directional ramp low points in an uncontrolled manner;

e provide dry pond stormwater management facilities (SWMFs) within the ramp
areas to control runoff from the majority of the 34 ha interchange site;

e install a new storm sewer to drain the directional ramp low points south into
the Stonebridge neighbourhood storm sewer system by gravity;

e drain the interchange dry ponds at a controlled rate into the new storm sewer;

e oversize the new storm sewer to provide storage to control the uncontrolled
flows from its directly contributing area, and discharge the new storm sewer at
a controlled rate into the downstream Stonebridge system; and

e develop surface storage within the ditch system of Highway 11 as it extends
south from the interchange site, and discharge at a controlled rate into the new
interchange storm sewer.

Maximum System Discharge Rate

For purposes of this functional plan we have established an approximate
maximum discharge rate of 6 L/s/ha during the 1:100 year design event that
should be directed from the 50 ha of interchange and Highway 11 right-of-way
contributing area into the Stonebridge neighbourhood. This is based on
matching the current flow-full capacity of the existing system of about 300 L/s.
This value should be further considered and refined during detailed design with
the aim of ensuring adequate capacity in the downstream existing neighbourhood
drainage system.

Approximate Storage Requirements

Based on the lumped XPSWMM modelling effort and the maximum unit
discharge rate of 6 L/s/ha, the following approximate storage volumes will be
required:

e 11,000 m3 - interchange area; and
e 4,000 m3 - Highway 11 right-of-way ditch storage.
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Assuming a small portion of the interchange area will drain uncontrolled to the
directional ramp low points, then the storm pipe would need to be oversized to
provide storage in addition to some conveyance capacity.

Discharge rates from the three main storage elements (interchange dry ponds,
new storm pipe and Highway 11 right-of-way ditch storage) may be refined
during detailed design to optimize costs of the design, as long as the total
combined discharge rate does not overload the downstream Stonebridge storm
system.

Proposed Conceptual Design

The proposed conceptual design is shown on Exhibit 10.1. It is comprised of:

e drainage of the majority of the interchange lands to 4 stormwater management
dry pond facilities within the ramp areas that release at a controlled rate based
on 6 L/s/ha into a new local storm sewer system;

e drainage of the two underground ramp areas uncontrolled into the new local
sewer system;

e the new local sewer system will drain about 800 m south then west into the
existing Stonebridge neighbourhood drainage system;

e the new storm sewer running south from the interchange for about 800 m will
be oversized to store the uncontrolled runoff from the two low ramp areas such
that the total discharge west into Stonebridge is controlled to 6 L/s/ha; and

e the existing storm sewer system running west into Stonebridge from Highway
11 will be replaced with a new deeper system that will convey runoff from the
new interchange storm sewer as well as runoff inflows from the adjacent local
Highway 11 catchment area.

Table 10.1:  Conceptual pond design information

Surface Areas

Design Elevations (m Design
g (m) (m?) Storage :
Capacity ~ catch. Required
Pond 3
Ground HWL Bottom (m?) Area Storage
Bottom 3
(ha) (m°)
A 512.0 511.5 509.0 2200 400 3250 9.65 3130
B 512.1 511.6 509.1 1550 150 2125 6.21 2020
C 512.4 511.9 509.4 520 20 675 1.87 610
D 511.9 511.4 508.9 810 50 1075 3.28 1070
Totals: 7125 21.0 6830
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Table 10.2:  Conceptual pipe design information

s DS U/Sinv  D/SInv Slope Length Dia Capacity

o 0 Ty @ e m) mm)  (Us)

(ha)  (Lls)
PondA | LowPt1l | 9.65 58 | 511.09 | 505.68 | 4.70 115 | 300 210
LowPtl | PondC | 1483 | 89 | 50553 | 50543 | 0.10 105 | 450 90
PondC | Nodel | 167 | 100 | 50535 | 50527 | 0.10 85 525 136
PondB | LowPt2 | 621 | 37 [ 51168 | 50560 | 380 | 160 | 300 | 189
PondD | LowPt2 | 328 | 20 | 500.83 | 505.60 | 470 | 90 | 300 [ 210
LowPt2 | Nodel | 1494 | 90 | 50538 | 50530 | 010 | 75 [ 300 | 136
Nodel | Node2 | 31.64 | 190 | 504.77 | 503.97 | 0.0 | 800 126(5% 190
Node2 | Ex MH | 47.64 | 286 | 503.97 | 50391 | 0.10 55 750 352
Notes:

1. The data in the above two tables was developed at a conceptual level for purposes of understanding the
general configuration of the recommended drainage system and developing a planning level cost
estimate. Every aspect of the design must be confirmed during preliminary engineering design.

2. The pipe between Nodes 1 and 2, in addition to conveyance, it must provide storage for the uncontrolled
runoff that will enter the below grade ramp areas. Discharges from this pipe into the downstream pipe
must be controlled to the rate of 6 L/s/ha.

3. The pipe between Node 2 and the existing manhole will take controlled flows from the pipe between
Node 1 and Node 2, as well as controlled flows from the Highway 11 adjacent contributing area — ditch
storage will be required along Highway 11 to provide controlled discharges.

Lastly, flows on the immediate subdivision side of the noise berm (west side)
currently contribute from a back-of-lot swale system into the existing drainage
system. This local drainage service will need to maintained with the proposed
design.
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10.4 Water Quality

Sediment Management

Roadway sediment should be controlled within the roadway ditch systems and
the bottom of the dry ponds to prevent sediment movement into the downstream
storm sewer system in order to minimize operation and maintenance needs
including sewer cleaning. This can be achieved through the installation of small
check dams to slow flows and encourage settlement of suspended sediments.
Collected sediments should be removed annually (typically each spring) to
maintain effectiveness of these stormwater Best Management Practices (BMPS).

Water Quality Treatment

For this project there are two important stormwater BMP measures that will
provide a reasonable level of water quality treatment to prevent urban
contaminants from passing to downstream natural ecosystems (in this case the
river):

e on-site sediment capture BMPs, including check dams within roadway ditches
and along the bottoms of the interchange dry ponds — this is considered an
important contaminant removal method as many urban contaminants attach
themselves to sediment; and

e the downstream Stonebridge wet pond type of SWMF — provides a high level
on contaminant removal.
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11.0
Utilities

The following utilities will be affected by the long-term plan improvements.

11.1 TransGas

SaskEnergy has a 323.9mm high pressure gas line that runs along the along the
northern boundary of the Highway 11 west / Highway 16 east corridor. The line
will be in direct conflict with several excatation portions of the long-term plan and
will need to be relocated. Costs to directionally drill a new section of line is
estimated at $2M.

11.2 City of Saskatoon Water

A City of Saskatoon Water line runs along the western edge of Highway 16, from
Taylor Drive to Highway 11, where it crosses and enters the Stonebridge
neighbourhood. Approximately 160 m of the watermain will need to be lowered
across Circle Drive as part of the long-term plan. Costs are estimated to be in the
order of $0.5M.

11.3 Saskatoon Light and Power

The proposed interchange will be fully illuminated along the mainlines and all
ramps. Costs are estimated to be in the order of $3M.
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12.0
Noise Attenuation

In 2015, ACI Acoustical Consultants Inc. conducted a Noise Modelling Study on
behalf of the City of Saskatoon on Circle Drive between Highway 16 and Taylor
Street. Noise modelling for the 2014 existing conditions reached 69.1 dBa Lan,
exceeding the City’s criteria of 65 dBa Lan. In order to suppress the noise levels
under the 65 dBa Ladn criteria, noise attenuation walls were recommended on both
the east and west sides of Circle Drive. The City has since installed the noise
walls as recommended.

A Noise Modelling Study was also completed by ACI for this project for the future
condition (400k population) based on the proposed interchange configuration.
The entire report is located in Appendix H. The maximum modeled noise level
was 69.6 dBa Ldn without any noise mitigation. In order to achieve future noise
levels below 65 dBA Ldn throughout the entire study area, noise barriers are
required for almost all of the northeast and northwest areas (with the exception of
the existing earth berm located directly northwest of the Interchange) as well as
for a small portion of the southwest area. The new noise barrier heights range
from 1.83 m (6 ft) to 4.0 m. The total running length of the new noise barriers is
approximately 3,760 m. The recommendations are shown on Figure 12.1 to 12.3.
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13.0
Right-of-way Requirements

The majority of the long-term interchange is contained within the existing
highway right-of-way parcels (62506532, 65524296, and 66S18127), and
municipal buffer lots:

1633 m? (0.40 acres) in 79520493 MB1;

16 m? (0.004 acres) in 79520495 MB2;

4217 m? (1.04 acres) 79520496 MB1

118 m? (0.03 acres) in 102063428 MB12;
5819 m? (1.44 acres in 102027350 MB11; and
7141 m? (1.76 Acres) in 101961851 MB10.

The lots directly effected are:

619 m? (0.15 acres) from the northeast corner of the Circle Drive Alliance
Church lot (78527733);

2928 m? (0.72 acres) along the north boundary of the Mark Thompson Park
(101961851 MR18); and

6 m? (0.001 acres) along the northern boundary of the condos along Rempel
Manor (102072934 RMTN). However, a modest change to the sideslope in
this area would remove this right-of-way requirement.

The total cost for right-of-way is $460,000.

The recommended property lines are shown on Exhibit 13.1.
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14.0
Opinion of Probable Costs

A Level “C” planning level cost estimate was prepared for each stage of the
project, and are included in Appendix |. Short-term improvements are estimated
to be $5.7M. The long-term improvements are estimated to be $280.4M.

Based on different funding stream opportunities, the cost estimate has been
broken down into the zones shown in Figure 14.1. Table 14.1 shows a summary
of the costs by zone.
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Table 14.1: Summary of Long-Term Costs

Costs in $M by Zone

\ South \ East North Interchange
Roadways $5.4M $2.8M $2.8M $9.4M $25.2M $45.6M
\'fvc:ﬁse Barrier $1.0M - - $1.6M $2.1M $4.7M
Retaining Walls - - - - $18.2M $18.2M
Bridges $4.0M - - - $33.1M $37.1M
Tunnels - - - - $72.7M $72.7M
Utilities $0.6M $0.6M $0.6M $0.6M $3.1M $5.5M
,\Sﬂt;:;"g\évrﬁfr:t $0.06M | $0.06M | $0.06M | $0.06M $0.09M $2.5M
Landscaping $0.06M $0.06M $0.03M $0.06M $0.09M $2.5M
Detours $0.2M $0.2M $0.2M $0.2M $0.2M $1.0M
Right-of-way $0.5M - - - - $0.5M
Zone Subtotal $11.7M $3.6M $3.7M $11.8M $156.8M $187.6M
15% Engineering $1.8M $0.5M $0.5M $1.8M $23.5M $28.1M
30% Contingency $3.9M $1.3M $1.3M $4.1M $54.1M $64.7M
Zone Total $17.4M $5.4M $5.5M $17.7M $234.4M $280.4M

Note: Columns may not sum due to rounding.
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15.0
Conclusions and Recommendations

15.1 Conclusions

This functional planning study has defined the future interchange requirements
for the Highway 11 and 16 interchange, based on a 2% growth scenario for the
future traffic volumes. It must be stressed that there is a high level of uncertainty
in the forecasted volumes, which would have led to two very different interchange
configurations. The Project Team chose to be conservative, and develop for the
worst case scenario to ensure that traffic can be ultimately accommodated
through this interchange. If traffic volumes reduce, as was predicted by the TDM,
then several of the recommended features should be scaled back at the design
stage.

Based on the 2% traffic demand scenario, existing constraints, and input from
stakeholders, the recommended plan (shown in Appendix A) was developed:

e System interchange which maintains free-flow movements in all directions.
e East-west highway will be approximately 4 m higher than existing.
¢ North-south highway will be approximately 2 m higher than existing.

e Eastbound to northbound directional and westbound to southbound directional
will be approximately 6m below existing ground.

e Collector/Distributor Roads are provided between this interchange and the
interchanges at Preston Avenue and Vic Boulevard to accommodate weaving.
By separating the weaving volumes from the mainline, and allowing the
weaves to occur at lower speeds, the short weave distances will operate
acceptably.

e A two-lane exit ramp onto the eastbound Collector/Distributor Road has been
included upstream of the Preston Avenue bridge structure to maximize
weaving distances.

e A two-lane entrance ramp onto Circle Drive (west leg) has been included from

the westbound Collector/Distributor Road to accommodate the high volume
southbound to westbound movement.
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e Loop ramps accommodate the southbound to eastbound and northbound to
westbound movements. These are low volume movements which can easily
be accommodated on the low speed ramps.

e The new plan will require seven new bridge structures, one bridge widening,
two tunnels, and significant amounts of retaining wall and noise wall.

e The northbound to eastbound ramp and the southbound to westbound ramps
are moved closer to the centroid of the interchange, maximizing the potential
weave distance to the adjacent ramps.

15.2 Recommendations

To address the current issues with the existing interchange, the Stage 1
improvements should be implemented, as soon as funding is available, to resolve
the operational and vertical clearance issues. These improvements are
compatible with the long-term plans, regardless of which traffic scenario
materializes.

To address the long-term uncertainty for this project, we have the following
recommendations:

e Monitor traffic patterns over the coming years to better understand which
traffic volumes are changing;

e Complete further examination of the regional Travel Demand Model to better
understand how the forecast volumes were produced and if the TDM growth
scenario is valid;

e Update the TDM to reflect the major projects as they come operational and
change the network travel patterns; and

e Review the long-term plan every few years to determine if it is still valid based
on current travel patterns.
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Appendix A -
Long-Term Recommended Plan and Profiles
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Highway 11 and Highway 16 Functional Planning Study

ISL Engineering City of Saskatoon — Workshop Summary
and Land Services
DRAFT

1.0
' Introduction

On October 24, 2016 a workshop was held at the Marriott Hotel in Saskatoon (between 12:30pm and
4:30pm) to evaluate potential options for improving the existing interchange. Attendees are listed below:

e David LeBoutillier (City of Saskatoon, Transportation)

e Justine Marcoux (City of Saskatoon, Transportation)

e M.Nisar Khan (City of Saskatoon, Municipal)

e Hossein Azinfar (City of Saskatoon, Municipal)

e Craig Habermehl (RM of Corman Park)

e Nicole Sinclair (Saskatchewan Trucking Association)

e Steve Melton, M.Eng., P.Eng., PMP (ISL Engineering, Transportation)
e Troy Letwin, P.Eng. (ISL Engineering, Bridges)

e Rob Cholodnuik, AScT (ISL Engineering, Bridges)

o Shelly Moulds, P.Eng. (ISL Engineering, Transportation)

o Hassan Shaheen, P.Eng. (ISL Engineering, Transportation)

e Roy Symons, P.Eng. (ISL Engineering, Transportation)

e Russell Barth. P.Eng. (ISL Engineering, Municipal)

o Devon Chaykowski, P.Eng. (ISL Engineering, Transportation)

e Jimmy Rathod, E.I.T., P.E., M.S. (ISL Engineering, Transportation)
e Chris Delanoy, P.Eng. (ISL Engineering, Transportation)

The afternoon’s agenda was as follows:
e Background Presentations

Criteria Development and Ranking
Brainstorming of Alternatives
Ranking of Alternatives

1.1 Interchange Background

The existing interchange at the junction of Highway 11 and Highway 16 is a simple cloverleaf configuration
that was built in 1966. The interchange is showing signs of age and there are issues with weaving, and with
the vertical clearance to the bridge structure. Recent develop restricts expansion of the footprint in three of
the four quadrants.

Traffic

In 2016, the major turning movements are southbound right and eastbound left. Overall the interchange has
6.7% trucks, with most trucks entering/exiting the system from the south leg. The largest distribution of
trucks is found on the northbound to eastbound ramp (26% during the AM peak), and the westbound to
southbound ramp (25% during the AM peak). Figure 1.1 illustrates all of the traffic issues that need to be
addressed.

i1l
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*  What volumes are we designing

& for?

* Can we remove yields?

How do we manage weaving and

high volumes in limited space
between the Interchange and

Preston Ave Interchange?

* How do we Improve the
Eastbound Left Turn?

* How do we improve the
Southbound Right Turn?

Figure 1.1:  Traffic Issues to be Addressed

Future volumes for 2041 were extracted from the regional model; however, several volumes were lower than
the existing volumes for no apparent reason. As a comparison the existing volumes were forecasted forward
linearly at 2% per annum. While these volumes area high, the project team feels that any interchange
proposed should be able to accommodate this demand in the future. Traffic volumes and a comparison
between scenarios is included in Appendix A.

Bridge Structure

The interchange has twin overpass bridges on Highway 16 over Highway 11, constructed in 1966. Based on
recent inspections, it is estimated that the bridges have between 10 and 15 years of service life remaining.
The bridges have 5 spans (10m, 18.3m, 16.5m, 18.3m, 10m) totaling approximately 73m in length. Figure
1.2 below shows the interchange as it is built today.
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Figure 1.2:  Existing Bridge Spans

Currently the bridge has a vertical clearance of 4.7m, and the current standard is 5.6m. Each year the bridge
is struck several times by vehicles which is reducing the remaining service life for the structures. Options for
increasing the vertical clearance on the existing bridges include:

Page 2
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o Lowering the roadway under the bridges;
¢ Raising the bridges and adjusting the profile; and
e Replacing the bridges. :

All options are feasible, but range in complexity and cost. For details refer to Appendix A.

Drainage

Currently the drainage along the corridor is uncontrolled, with most of the runoff heading south on
Highway 11 into the Stonebridge Neighbourhood, and a small portion draining to the east to the Boychuk
interchange. Water headed into the Stonebridge Neighbourhood passes through a culvert system within a
berm heading to the storm pond on the other side. During heavy rain events the culvert is supercharged,
resulting in ponding upstream that can cover the travel lanes.

It is proposed that stormwater management techniques such as dry ponds be located within the interchange
footprint to control the release of this stormwater to the neighbourhood. Based on the 7m elevation
difference between the interchange and the downstream storm pond, gravity drainage should not be an
issue. It is anticipated that the roadway can be lowered several meters without negatively impacting
drainage.

Collision Analysis

SGI provided collision data for 2010 to 2015. Analysis shows that the number of collisions has increased
each year, with no fatalities. Summaries of the findings are shown below.

Rear end

44%

B Foed/Movable Object K B Lost Control- Lelt ditch M Lost control- Right ditch to left ditch @ Lost control Right ditch

M Rear end W Side swipe- same direction W Side swipe- opposite duection WHead or

B Rght angle BRight turn Same direction @ Left lumn/ straght M Left turn/ straght- same direction
o Left turn/ straight- opposite diection BLeft Turn- Pasung W Right turn- Passing MOthes

Figure 1.3:  Collision Type

1111
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Vars 4500kg & under

Motorcydie
Power units for semi trailers N
6%

Passenger Car

23% %
Pickup Truck 4500 kg & under
5%
& Passenger Car @ Pickup Truck 4500 kg & under W Vans 4500ig & under W Trucks over 4500 kg
& Power units for semi tralers s Transit bus (urban) | Inter ity bus m School bus Standard
B 5¢hool bus Van type @ Other bus  Motorcy de B Moped/powered bicycle
i Bicycle @ Ambuance/police flire  Snowmobile m Comnstruction Mamtenance vehicies
W Fam Vehicies ul off hghway vehides B motor homes M Other vehscies

Figure 1.4:

20i0

Figure 1.5:

Type of Vehicle involved in Collision

2012, 19

2013, 14

2011 012 2013 2014 2015

— 010 o—(]] e—0]) —l0]3 oe—l0]18 @—01%

Number of Collisions by Year
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Utilities
Local utility companies, including SaskPower, SaskEnergy, SaskTel, Shaw Communications, Saskatoon

Light and Power, and City of Saskatoon Deep Utilities, were contacted regarding existing utilities in the area.
A summary is shown below.

‘ FH"":

||
U H

Figure 1.6:  Existing Utilities

The major concern SaskEnergy's 323.9mm high pressure gas line that runs east/west through the center of
the north loop ramps.

Summary

A long-term solution is needed to resolve the traffic issues in the longer-term. Once the long-term solution
has been confirmed, staging will be considered to determine if there is a short-term solution available that
can resolve the immediate issues (weaving, and bridge clearances).

iinni
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2.0
Development of Evaluation Criteria and Ranking System

After some discussion the following criteria was compiled for evaluating each of the potential interchange

improvements:

« Accommodating Oversize Goods Movement — Corridor must be able to handle oversize (and in fact
regular sized loads)

e Improving Weaving — Weaving lengths for some movements are too short and must be improved

¢ Minimizing Resident Impacts — There should be minimal impacts to existing residents in Stonebridge,
Eastview and Lakeview, including visual impacts and noise etc.

s Flexibility for Change in the Future — Because of uncertainty with the traffic numbers, plans should
allow some flexibility for the addition of lanes in future should the traffic numbers warrant it.

e Meeting Driver Expectations — Traffic movements should be easy for drivers to understand so that
sudden movements and quick decisions are not required

e Constructability / Traffic Accommodation during Construction — This interchange cannot be closed
during construction and therefore the area must be able to accommodate traffic during this time.

Based on the criteria above, the workshop attendees completed a Paired Comparison Analysis to determine
the relative importance of each of the criteria identified above. A summary of the findings is shown below in
Figure 2.1.

Oversized Goods Constructability/ Traffic

Movement, 7.7% - Accomodation during Construction,...

Design Flexibility,
7.7%

Minimizing Resident
Impacts, 42.3%

Driver Expectations,

19.2%
Improved Weaving,
23.1%
Figure 2.1:  Importance of Each Evaluation Criteria

It should be noted that Safety was not included in the evaluation criteria because it is always the top priority,
and an unsafe interchange would never be considered.
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3.0
Development of Alternatives

The members of the workshop were then given the opportunity to create interchange options that would
address the issues.

Option 1: Russell’s Option Drop Grade

Option 1 is similar to Option 9, except the southbound to westbound ramp becomes a directional ramp that
completes a 420° turn, joining with the northbound to westbound directional ramp before merging onto the
mainline. This option requires two additional structures over Option 9, and forces one of the highest volume
movements to travel an extra 360 ° unnecessarily. For this reason, this option is not practical and was not
explored further.
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Figure 3.1:  Interchange Option 1
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Option 2: Offset Circle Drive with Cloverleaf

This option creates a high speed continuous movement for Circle Drive (west and north legs of the
interchange), since it has the highest volumes. The remaining movements are accommodated at an
interchange shifted slightly to the southeast of the existing location. The option requires significantly more
right-of-way than most of the other options, and will be difficult to construct. In total 5 new structures are
needed, and weaving between interchanges would need to be checked to confirm that it would work
acceptably.
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Figure 3.2:  Interchange Option 2

It should be noted that the partial interchange at Victor Road to the south has been revised with a EB-NB
loop ramp to increase the weaving distances between gore points. The span of the bridge would need to be
double checked to confirm that this is feasible.
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Option 3: Turbine Option

Option 3 has high speed directional ramps for all left turns, and requires a minimum of 10 structures. Each of
the directional ramps are woven together, creating complex profiles that have some steep grades that allow
the entire interchange to be no more than 2 storeys high. As with the other options, weaving to adjacent
interchanges may be a concern.
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Figure 3.3:  Interchange Option 3

Due to the complex nature of the interchange, constructability would be a concern for this option and traffic
accommodation would need to be considered carefully.

il
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Option 4: Roundabout Interchange

Option 4 introduces a grade separated roundabout to accommodate all turning movements, resulting three
levels of structures. To limit visual and noise impacts to adjacent residents it is recommended that one of
through movements be depressed to limit the overall height of the interchange.
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Figure 3.4:  Interchange Option 4

Option 4 has similar weave issues as the other interchange options and will likely need CD roads or parallel
lanes between the adjacent interchanges due to proximity.
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Option 5: Star Interchange

Similar to Option 3, Option 5 uses directional ramps for all left turns within the interchange; however, the

ramps are condensed to the center of the interchange in this option. As a result, the interchange is 3 storeys
high instead of two.

Constructability and traffic accommodation will be an issue with this option.

T : S R T
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Figure 3.5:  Interchange Option 5
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Option 6: Offset Circle Drive with a Roundabout

This option creates a high speed continuous movement for Circle Drive (west and north legs of the
interchange), since it has the highest volumes. The remaining movements are accommodated at an
interchange within the existing footprint. The option will be difficult to construct. In total 4 new structures are
needed, and weaving between interchanges would need to be checked to confirm that it would work
acceptably.
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Figure 3.6:  Interchange Option 6
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Option 6B: Offset Circle Drive with a Split Diamond
Similar to Option 2 and 8, this option provides the highest volume of movements with a continuous high
speed connection along Circle Drive. This option requires significant quantities of land, would be difficult to
construct, and has two signals (down grade from a systems interchange to a service interchange). The long-
term plan uses 4 bridge structures and will likely require some retaining walls in constrained areas. Due to
the short weave distances, the westbound to Preston may not work.
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Figure 3.7:  Interchange Option 6B
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Option 7: Cloverleaf with Half-Diamond at Preston

This Option has all of the same features at Option 10, however, the westbound off-ramp and the eastbound
on-ramp from Preston Avenue has been removed to resolve the weaving issues at this location. While this
resolves some of the technical constraints, it is unlikely that residents would support this option, particularly
without the south half of the Vector interchange constructed since there would be no access into the
neighbourhood from the south.
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Figure 3.8:  Interchange Option 7
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Option 8: EB-NB Directional Ramp
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Figure 3.9:  Interchange Option 8

Option 8 introduces collector-distributor roads (CD roads) in between the loop ramps to simplify the weaving
issues, and includes a directional ramp for the eastbound to northbound high volume movement. This option
would also likely need the westbound CD road to extend towards Pearson to assist with the high volume
weave. It is anticipated that parallel lanes needed on the mainline between ramp gores due to the proximity
of the adjacent interchanges in all directions.

In the short-term the existing bridge structures could remain in place and lowering of the mainline could be
considered. In the long-term there would be five new structures within the interchange footprint; however,
the structures would not be more than one storey above grade.
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Option 9: EB-NB and NB-WB Directional Ramps

Option 9 is similar to Option 8, except the northbound to westbound loop ramp is removed and replaced with
a directional ramp, which removes the weaving between the NB-WB loop ramp and the WB-SB loop ramp.
Similar to Option 8, this option would also likely need the westbound CD road to extend towards Pearson to
assist with the high volume weave and additional parallel lanes would be needed on the other legs of the
mainline. This option would also have five bridge structures in the long-term, all no more than one storey
above grade. With the introduction of the southbound CD road it is not clear at this point if the existing
bridges could be used in the short-term.

Figure 3.10: Interchange Option 9
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Option 10: Cloverleaf with CD Roads

Option 10 retains the existing interchanges configuration, with the addition of east-west CD roads that
remove the weaves from the mainline. The greatest concem with this option is that the EB-NB loop ramp will
be at capacity as a double lane by 2041. If volumes are higher than anticipated on this movement, there
could be operational issues. Similar to Options 8 and 9, the westbound CD road to would need to be
extended towards Pearson to assist with the high volume weave and parallel lanes would be needed on the
other legs of the mainline.

Figure 3.11: Interchange Option 10

This option would have four bridge structures in the long-term, all no more than one storey above grade.
With the introduction of the southbound CD road it is not clear at this point if the existing bridges could be
used in the short-term.
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Option 11: Justine’s Option

This option was identified after the workshop, but is being considered here because it addresses many of
the technical issues that the other options struggle with. Specifically, it increases the weave distance for the
southbound to westbound movement by pulling the ramp closer to the centroid of the interchange.

Unfortunately, this option also includes lower speed directional ramps that would not meet the project design
criteria (Design Criteria = 80km/h versus Design= 60 km/h). The project team will need to discuss if this a
significant concern.
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Figure 3.12: Interchange Option 11

This option would have six bridge structures in the long-term. It is proposed that the north-south highway be
significantly depressed, with the east-west highway slightly above existing ground, and the directional ramps
at the highest elevation. There will be significant earthworks involved for this operation and constructability
and traffic accommodation will need to be considered carefully.
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4.0
Evaluation of Interchange Options

Each of the 11 interchanges (Option 6B was not evaluated because it was very similar to Option 6) were
evaluated using the criteria previously discussed on a scale of 1 to 5, with 1 being poor and 5 being
excellent. Refer to Appendix B for the evaluation matrix. The table below shows the preferred interchange
ranking and their relative score.

Table 4.1: Ranking of Interchanged Options based on Weighted Evaluation

Interchange Option Weighted Score

Ranking

1 Option 8: EB-NB Directional Ramp 3.8462
2 Option 6: Offset Circle Drive with a Roundabout 3.7308
3 Option 2: Offset Circle Drive with Cloverleaf 3.5000
4 Option 11: Justine's Option 3.1538
5 Option 4: Roundabout Interchange 3.0769
6 Option 9: EB-NB and NB-WB Directional Ramps 2.8462
i Option 10: Cloverleaf with CD Roads 2.8077
8 Option 5: Star Interchange 2.6923
8 Option 3: Turbine Option 2.2692
9 Option 7: Cloverleaf with Half-Diamond at Preston 2.2692
10 Option 1: Russell’'s Option Drop Grade 1.9615

Once the interchange options were drawn up with proper geometry, it became clear that the right-of-way
impacts to Options 2 and 6B were too significant and would not be viable, and were therefore removed from
consideration.

Profiles

Profiles were prepared for the remaining top three options (8, 6, and 11) to confirm that they are feasible.
Refer to Appendix C for profiles for these options.

Option 8 — this option maintains a similar profile to the existing interchange, with the north-south at grade,
and the east-west over top. The EB-NB directional ramp is the highest level, approximately 18m above
grade. To reduce impacts to local residents, consideration should be given to partially depressing this
interchange to limit the overall height.

Option 6 — preliminary profiles developed confirmed that the grades from the roundabout to the east-west
highway connects would be in the order of 12.5%. To achieve the maximum grade of 4%, the roundabout
would need to be shifted an additional 600m away from the Circle Drive connection. This is considered to be
too significant an impact on right-of-way and has been rejected. No further profile work was completed for
this option.

Option 11 = To limit impacts to adjacent residents, this option depresses the north-south highway down 6m,
resulting at the east-west highway near ground, and the directional ramps approximately 10 m in the air.
Both directional ramps rise at a 4% grade to the first bridge, then decline at a 2.6% grade. The 4% grade
could be reduced by shifting the gore away from the centroid of the interchange; however, this negatively
impacts the weaving distance.
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5.0
Next Steps

It is recommended that Option 8 and Option 11 be presented at the November 28 Public Open House to
determine if stakeholders have a preferred alternative.
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Appendix A

Background Information
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CRITERIA LISTING

PROJECT: Highway 11/Circle Drive Interchange CLIENT: City of Saskatoon
FACILITATOR: Steven J. Melton DATE: October 25, 2016
CRITERIA CRITERIA DEFINITION

A Oversize Goods Movement Corridor must be able to handle oversize (and in fact
regular sized loads)

B Weaving Improved Weaving lengths for some movements are too short
and must be improved

c Resident Impact There should be minimal impacts to existing
residents in Stonebridge, Eastview and Lakeview,
including visual impacts and noise etc.

D Flexibility for Change in Future Because of uncertainty with the traffic numbers,
plans should allow some flexibility for the addition of
lanes in future should the traffic numbers warrant it.

E Driver Expectations Driver expectations should be met

F Constructability/Traffic Accomodation during [This interchange cannot be closed during

construction construction and therefore the area must be able to
accommodate traffic during this time.

G 0

H 0

f 0

J 0
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Highway 11 / Highway 16 Interchange November 28, 2016 Public Consultation Session #1

A Public Open House was held on November 28, 2016, to provide area residents and businesses with the opportunity
to view project information and discuss their interests and concerns with the project team. The event was held at the
Circle Drive Church (3035 Preston Ave South), from 4:00pm to 8:00 pm.

In preparation for the event, invitations were circulated to City Council and the local community leagues. Invitations
posted on the City website, in the local newspaper, and on roadside signs throughout the immediate study area. The
City also used social media to promote the event.

Guests were asked to sign in, and then were given the opportunity to review display boards that showcased the
projects progress to date, including: background information and existing constraints, traffic data and projections,
interchange configurations that have been rejected (and why), and interchange configurations still being considered.
A copy of the display boards are attached to this document.

In total, 127 people attended, representing the following communities:

e 17 people from the Lakeridge community;

e 15 people from the Stonebridge community;

¢ 11 people from Corman Park;

e 10 people from “Saskatoon”;

¢ 9 people from the Briarwood community;

¢ 8 people from RR5;

e 7 people from the Rosewood community;

e 6 people from the Lakeview community;

e 3 people from the Lakewood community;

» 3 people from the Wildwood community;

e 2 people from East College Park;

e 2 people from the Allan community;

e 2 people from the Eastview community; and

. 1 person each from Forest Grove, Highway 219, Nutana Park, Avalon, Churchill, the RR3050 region,
Willowgrove, Sutherland, Easthill, Vonda, Floral Road, and Highway 11.

During the event, 32 comments were returned, and 1 comment was posted on the Shaping Saskatoon website.
There were several reoccurring themes that received in the comment forms:

¢ Interchange Option B is preferred to Option A (18 to 3) because it removes the weave between the existing
loop ramps; seems more intuitive to drivers, it depresses some of the highest volume ramps (helps with
noise); and it moves roadways away from the residential areas.

e Traffic safety and operations are an ongoing concerns.

¢ Local residents are concerned about noise and proximity to their properties.

¢ Local residents would like the south ramps at Victor Road to be constructed to help address traffic
congestion and backtracking, as well as emergency egress.

» Local residents are excited about the recent announcement of the Boychuk interchange.

¢ Local residents wonder what the impact of the Perimeter Road will have on traffic at this location.

» Local residents are interested in the short-term solutions that will be presented in the spring of 2017.

All of the comments received are included at the end of this document.
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Welcome
Highway 11 & 16 Interchange
Functional Planning Study
Open House

November 28, 2016
4:00pm to 8:00pm

Vs
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Saskatoon

Open House Format and Purpose

This Open House is an informal venue where area residents and businesses are
provided with the opportunity to view the project information and discuss their
interests and concerns with project staff.

The purpose of the event is to make the community aware of the study and invite
the public to comment on the proposed interchange options being considered.
Feedback from this event will be incorporated as much as possible into the final
recommendations.
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Study Purpose

* Improve overall traffic operations at this junction;
* Short Term: What can we do to keep the interchange operational? How long will it last?

* Long Term: What is needed in the future?
* Reduce collisions and improve safety;
* Add capacity for critical movements;
* Facilitate good interconnections between the two provincial highways;
* Minimize environmental impacts;
* Minimize right-of-way acquisition and impacts to adjacent lands;

* Optimize costs and benefits.

Ciry of El:ﬂ:e:ring
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Existing Interchange

* Built in the 1960’s as a cloverleaf
interchange

* Structurally it is near the end of
it’s life cycle

* The vertical clearance is below
today’s standards — large vehicles
have hit the bridge

* Drivers fail to obey the yield signs

s
ity of
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Known Constraints

highly congested weaving conditions

* Lack of available land surrounding the
interchange

* Major SaskEnergy gas line within the
interchange right-of-way

* Large storm events can result in localized

ponding in the ditches

s
ity of
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Adjacent interchanges (existing or planned) are
in close proximity to this interchange — creates
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Criteria for Evaluating Interchange Options

 Safety
* Limiting residential impacts (land acquisition, visual, & noise)

* Accommodating trucks (proper bridge clearances)

Efficient traffic maneuvers

* Meeting drivers expectations (entering and exiting to the right)

* Flexibility in the design to adjust to future traffic demands

* Ease of construction / Traffic accommodation during construction

* Construction and maintenance costs

s
ity of Enginearing
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Interchange Configurations that were Rejected

* Height of interchange would have

ity of
Saskatoon

visual and noise impacts on
adjacent neighbourhoods

* Poor oversized goods movement

accommodation

* Costly, requires 10 structures

* Requires steep grades within the

interchange

* Complex construction

* Complex traffic accommodation

requirements during construction

« Significant land required

* Ramps and structures on

*  Westbound weave

* Major changes to Victor

north leg in close
proximity to property line
—visual and noise
impacts

distance shortened

Boulevard interchange
required
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Interchange Configurations that were Rejected

ity of
Saskatonon

5
Elevated Ramps and bridges
close to property lines would
have impacts on adjacent
neighbourhoods

Three level, multi-lane
roundabout would not meet
drivers expectations

Westbound weave condition
not improved

Height of interchange would
have visual and noise impacts
on adjacent neighbourhoods

Poor oversized goods
movement accommodation

Costly, requires 14 structures

Requires steep grades within
the interchange

Complex construction and traffic

accommodation requirements
during construction

¥ &1 Bl Engineering
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Interchange Configurations that were Rejected

Ciny of
Saskatoon

Multiple signals — no longer a
free flow interchange
Significant right-of-way
requirements

Ramps and structures on north

leg in close proximity to property
line — visual and noise impacts

Westbound weave distance
shortened

= R e
Ramps and structures on
north leg in close proximity
to property line — visual and
noise impacts

Westbound weave distance
shortened

Steep grades required
within the interchange

¥ &1 Bl Engineering
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Interchange Configurations that were Rejected

= A
* Eastbound to Northbound
double loop ramp will be at
capacity by 2041 — no room for
expansion

¢ Westbound weave distance not
improved

i
* Unlikely that the existing

structures could be used due to

the increased span requirements

ity of
Saskatonon

*  Ramps and structures on

¢ Westbound weave distance

« Limited flexibility to change

north and south legs are in
close proximity to property
line — visual and noise impacts

not improved

the interchange in the future
if travel patterns change

Enginearing
ot Laed Sarvhoas

Interchanges being Considered, Option A:

Adding an EB to NB Directional Ramp

Pros by

* Highest volume movements provided
with high speed free-flow movement

* Simplifies weaves between
southbound loop ramps

Cons

¢ Westbound weave near Preston
Avenue remains

* Bridge in NE quadrant high and close

to existing residents — visual and
noise impacts

s
Ciny of
Saskatoon
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Interchanges being Considered, Option B:
Adding 2 Directional Ramps

Pros

* Highest volume movement provided
with moderate speed free-flow
movement

* Improves westbound weave distance

* Removes weave condition between
loop ramps

* Moves bridges away from property
lines, lessens visual and noise impacts

!
1

Cons

* Complex construction and traffic
accommodation requirements

Ciry af i TR T Bl f oY B Enginearing
Saskatoon B : ATES : !luduudsrnl:n

Next Steps

* Along-term preferred interchange
configuration will be selected from the
two options under consideration based
on the results of the project team
evaluation, and will incorporate as much
feedback as possible from this event.

* The long-term preferred interchange, and
short-term improvements, will be
developed in detail and will be presented
at Public Open House #2 in the spring of
2017.
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Thank-you for your participation.

Please complete the Comment Form and leave it at the Welcome Desk tonight.

The form can also be returned by mail, email, or completed online at:

http://shapingsaskatoon.ca/discussions

Cinyof Sl
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Highway 11 / Highway 16 Interchange November 28, 2016 Public Consultation Session #1

Below is a summary of all feedback received.
Part 1

1.Where do you live?
¢  Saskatoon
¢ Corman Park
e  Stonebridge
¢ Briarwood
¢ Rosewood
¢« Eastview
¢ RR #5 Saskatoon

Part 2

2. Which option was preferred as per the comments
Potential Option A x 3

Potential Option B x 18

Do you have comments or suggestions regarding potential Options A

e Option A would be the most acceptable to provide a safe movement of traffic.

e Option A looks like a better probley cheaper diversion.

e Change from 3 bridge to 2 four lanes.

«  Option A you have to know too far in advance of you are using the interchange on which bridge to be on.

*  Option A looks like it would leave three of four existing clover loops and peoples driving habits here are
generally to timid to facilitate smooth merges in these locations usual result: stalled traffic in peak times;
dangerous backups ect,

» If the bridge in the NE quadrant (option A) would be replaced by a tunnel most of the noise complaints could
be avoided.

Do you have comments or suggestions regarding potential Options B

* It might be interesting to see what changes might be considered at this interchange if the Saskatoon East
bypass were complete first.

e Heavy truck traffic could have maximum height restrictions and possibly eliminate height changes to existing
structures.

»  Most heavy trucks were excluded from this interchange our main goal would be to move commuter traffic as
quickly as possible.

e Option B does a better job of separating the traffic and also enables the movement of the off-ramp to
Preston Avenue (when heading west) to be moved away from the Eastview neighborhood, thereby reducing
noise to the residential neighborhood.

«  Option B seems to take larger traffic patterns into consideration better.

¢ |t seems more like an interchange | would expect in a larger city like Edmonton.

¢ | like the idea of less loops and better flow

e Option B appears best for smooth traffic flow

»  Option B appears to be the best option to accommodate future growth.

» A preference to option B for smoothest traffic flow.

e Option B appears to best address the noise level for my neighborhood. Easthill the recent addition of a
sound wall has helped considerably. However based on traffic projections noise level will no doubt increase.

«  Although option B is said to be more complex and thus likely more expensive it appears that the bridges
would be place as far as possible from residents.

»  Perhaps it would be possible to (place sound suppression materials along the edge of the entire
interchange, multiple trees especially caragana as a green belt, urban forest with bushes and trees in all

o City of
’SL Engme_ermg_a
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Highway 11 / Highway 16 Interchange November 28, 2016 Public Consultation Session #1

open areas could suppress a lot of sound as well as help with vehicle exhaust concerns as well it would add
to the beauty of the area).

e Option B, | understand the need to fix the interchange but | support the option that also reduces noise. | live
in Lakeview (Delaronde) and the noise is enough to wake us at night (2 story house). It is particularly bad at
night due to engine retarder use. Any consideration to noise must assume that trucks ignore bylaws at night.
The noise level is so bad sometimes that we must keep windows shut at night.

e Option B seems better due to eliminating all weave movements on the interchange

* I'mglad an underpass crossroad will work with drainage. Keeping the profiles at lower elevations is great for
the surrounding neighborhoods

e Option B should be built in conjunction with a south access to #11 highway at Victor Road.

e Option B looks like the best option for me less curves to worry about during slippery winter months and
takes less space, asphalt and money to build.

» | prefer option B as it will handle long term growth. Construction should be given to bikes and pedestrians
trying to cross from Stoneridge to Eastview to Lakeridge. Not easy.

»  Option B more efficient and safer.

»  Option B is indeed too complex and would be too confusing for drivers.

e Option B being considered seems sensible and practical.

Part 3 Additional Comments

e South ramps at Victor Road should be included with this construction.

e Victor Road connecting at #11 south bound and north bound.

e Stonebridge residents are totally hammered in from the north side by Circle Drive, and from the south side
by the railroad. Our way out is Preston Avenue Clarence so looking for an exit to south off Victor Road. This
is a very dangerous situation in case of an emergency.

¢ Victor Road definitely needs an exit southbound.

e Some kind of 3D visual and animations would be good to understand the plans better.

e | think it is important to consider the cost of each option before making a decision when speaking with City
Reps tonight said costs have not been estimated.

» | don’'t mind consideration for noise level but people choose where they live. If you are not happy with the
visual or noise levels of an interchange — don’t buy a house there!

» There is noise everywhere — train, planes highway traffic even semi’s you get used to it. You only hear it
when you are listening for it. Some people will complain no matter what.

» 1stconcern is about costs, safety, case of use (especially if you don’t live here — don’'t make it confusing).

¢ More concerning to us and many people | suspect is the perimeter highway planning which would alleviate
much of the traffic of the 11/16 interchange. We look forward to hearing more about the planning process
and stages surrounding that initiative.

* Interchange at Boychuk looks good. Lights at Kingsmere and Boychuk many need to change to
accommodate more traffic since there will not be any lights controlling traffic on to Boychuk.

e The peak volumes that | have seen on-site are confirmed by the data you have shown. Hopefully the new
design addresses the intense merging situations that exist. I'm sure many city residents would like to see the
City invest in a larger more costly alternative in the hopes that long-term growth and development patterns
do not jeopardize the new plan.

* I'm glad that the City is addressing this interchange as it is an integral cog to City’s freeway traffic.

» llive on an acreage east of the City on Floral Road and travel this (Highway 11) south and north every day
of the week and | have never seen any problems with the height of the overpass. My suggestion is to raise it
and leave the overpass as it is.

»  There are definitely other issues to be dealt with. The south perimeter freeway (Saskatoon Freeway) still has
not been finalized and the City is considering overpass when they do not even know where the highway
overpass will be e.g.) Boychuk overpass and McOrmond ??) Let's get plans coordinated with the Highway
plan.

e | think this area should be left as it is.

A Boychuk and Highway 16 intersection should be addressed

» A pass route east of the city connecting to the New North River Bridge would alleviate this need.

e Clearance and appropriate height, with some extra for truckers, farm machinery etc.

o City of
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Highway 11 / Highway 16 Interchange November 28, 2016 Public Consultation Session #1

» Interchange design must support Perimeter Highway in order to assist highway traffic with a route to bypass
the city.

«  The Northbound weave is presently very dangerous. It is too short and 3 traffic situation require lane
changes, it makes for an almost impossible situation. This is much worse at night in low light conditions.

» Raise overpass at good heights restriction.

»  The overall future plans for the interchange are acceptable.

¢ Flooding concerns could be alleviated by providing a storm pond with in the complex.

* Noise reduction for the 3 neighborhoods surrounding the interchange should be #1. This interchange should
be moved 2.5 kms south of Stonebridge, away from all residential neighborhoods. Future speeds limits
should be covered to 60 km/hr. or less.

¢ One aspect which is still missing from all options is some pedestrian and cycle access. As is 11 & 16 and
this interchange are complete barriers to cycling and walking. Stonebridge and Lakeview are pretty close to
each other but totally impractical to get from one to the other (for example). The cycling and walking in each
quadrant is ok, but no connections between them.

e Itis a shame through that we are so far behind getting other infrastructure in place to accommodate
residential development. Boychuk and 16 is a disaster today and the new Costco interchange will soon
outgrow its ability to move traffic safety.

« Traffic moving east on #16 highway and entering Boychuk now backed up for extended periods of time.
When the new interchange is built at #16 highway and Boychuk the traffic lights at Kingsmere and Boychuk
will have to be tied to the flow of traffic moving north from #16 highway.
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Highway 11 / Highway 16 Interchange April 12, 2017 Public Consultation Session #2

A Public Open House was held on April 12, 2017 to provide area residents and businesses with the opportunity to
view project information and discuss their interests and concerns with the project team. The event was held at the
Circle Drive Church (3035 Preston Ave South), from 4pm to 8pm.

In preparation for the event, invitations were circulated to City Council and the local community leagues. Invitations
were also posted on the City website, in the local newspaper, and on roadside signs throughout the immediate study
area; and the City used social media to promote the event.

Guests were asked to sign in, and then were given the opportunity to review display boards that showcased the
projects progress to date, including: background information and existing constraints, a summary from Open House
#1, the short- and long-term recommendations (including impacts on the environment, noise attenuation, utilities and
stormwater management), and the opinion of probable costs. A copy of the exhibits are attached.

In total, 98 people attended, representing the following communities:

e 4 people from the Lakeridge community;

e 17 people from the Stonebridge community;

e 2 people from Corman Park;

e 5 people from “Saskatoon”;

e 6 people from the Briarwood community;

¢ 1 people from RR5;

e 3 people from the Rosewood community;

* 5 people from the Lakeview community;

* 1 people from the Lakewood community;

* 5 people from the Wildwood community;

1 people from East College Park;

e 2 people from the Allan community;

e 2 Brevort Park community;

e 2 people from the Furdale community;

¢ 3 people from the Clavet community;

e 2 people from the Avalon community;

e 6 people from the Eastview community; and

o 1 person each from Hautain, Dundurn, College Park, Forest Grove, Silverspring, Erindale, Caswell, Floral,
Greenbryre, Nutana, Hanely, Grasswood Estates and Hanley. 1 person from CKOM News.

During the event, 6 comments were returned with the following comments:

» Seems like a total overkill just raise the existing overpasses or lower the road. Since they didn’t include off
ramps out of Stonebridge to Regina and back into Stonebridge from Regina all that traffic ends up in the
cloverleaf now. Those ramps should have been built.

«  Before you do anything get some left turn arrows on Preston and Taylor so a person can turn off to the left
without a 20 minutes wait.

e Consideration given too: snow removal?, flooding?

*  Way too many roads, way too many bridges, the merging speeds increased. Accidents will be more serious.
These limited resources could be used much more effectively. Boychuk approach is excellent!

e Curious how the aquifer 35m deep is impacted or impacts on this construction. | imagine the two tunnels are
very expensive — what part of the total $258M are they? $258M seems a lot when there are some aspects of
the interchange that are not likely to be exchanged appreciably.

e The west bound ramp to the C.D. road on the west bound lanes looks very tight and uncomfortable to drive
while approaching a merge. This is a very expensive option. Is there nothing less expensive?
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Welcome
Highway 11 & 16 Interchange
Functional Planning Study
Open House #2

April 12,2017
4:00pm to 8:00pm

Ciry of Engineering
and Land Services

Saskatoon

Open House Format and Purpose

This Open House is an informal venue where area residents and businesses are
provided with the opportunity to view the project information and discuss their

interests and concerns with project staff.

The purpose of the event is to make the community aware of the study and invite
the public to comment on the preferred interchange configuration. Feedback from
this event will be incorporated as much as possible into the final recommendations.
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Study Purpose

* Improve overall traffic operations at this junction;
* Short Term: What can we do to keep the interchange operational? How long will it last?

* Long Term: What is needed in the future?

* Reduce collisions and improve safety;

* Add capacity for critical movements;

* Facilitate good interconnections between the two provincial highways;

* Minimize environmental impacts;

* Minimize right-of-way acquisition and impacts to adjacent lands;

* Optimize costs and benefits.

City of
Saskatoon

Engineerin

Existing Interchange

¢ Built in the 1960’s as a cloverleaf
interchange

* Structurally it is near the end of it’s life
cycle

* The vertical clearance is below today’s
standards — large vehicles have hit the
bridge

* Operational issues cause delays
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Source: Saskatoon StarPhoenix 2
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Comments from Open House #1 (Nov. 28, 2016)
* 127 people attended and 33 comments were received.
* Two interchange configurations were presented as viable options:
Option A Option B
S
Cﬁ‘ Serg
Saskatoon

Comments from Open House #1 (Nov. 28, 2016)

Reoccurring themes on the comment forms included:
* Interchange Option B was preferred to Option A (18 to 3).
* Option B was preferred because it:
* removes the weave between the existing loop ramps,
* seems more intuitive to drivers,
* it depresses some of the highest volume ramps (helps with noise), and
* it moves roadways away from some of the residential areas.
* Traffic safety and operations are an ongoing concerns.
* Local residents are concerned about noise and proximity to their properties.
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Appendix F -
Geotechnical Overview
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Appendix G -
Environmental and Heritage Overview
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