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Appendix A - Traffic Operations
Model Details



High Level Feasibility Study for Entertainment Centre
Traffic Operations Model Details

Background
The development of a new Entertainment Centre on the existing Intermodal Facility site will change the
way that traffic operates in the area.  An analysis of the impacts to the surrounding traffic network is
required to ensure that these changes are accounted for in the development plans.

Development on the lands east and west of the proposed Entertainment Centre site will be critical to the
overall success the project.  These developments will generate their own vehicle demands, and must be
considered in the overall transportation feasibility analysis.  Not all of the development facts were known
at the time of this study, but some key assumptions were made to allow for a planning level investigation.

The Entertainment Centre itself is a “special generator” - it will draw a large number of vehicles during off-
peak traffic hours (evenings and weekends).  The surrounding development sites will have more of an
impact during the peak hours of adjacent street traffic.  As a result, two separate scenarios were
analyzed: a day-to-day operations scenario, and a peak event scenario.  Each scenario involves a
comparison of existing conditions to future conditions with the Entertainment Centre and surrounding
developments fully operational.

Study Area
The proposed Entertainment Centre site is in a central location in Downtown Regina.  There are many
roads leading to the area, but the critical roadways for the traffic operations analysis are Albert Street,
Broad Street, and Dewdney Avenue.  Albert Street and Broad Street are the two main arterials that will
bring vehicles into the area, and Dewdney Avenue will provide the main access for the Entertainment
Centre and the adjacent development lands.

The day-to-day operation of the developments will impact the Dewdney Avenue intersections with Albert
Street and Broad Street.  These intersections currently see a large volume of traffic in the afternoon peak
period.  Large events at the Entertainment Centre will bring more vehicles into the surrounding areas, and
the impacts in this scenario will likely spread further from the development site.  The major intersections
to the north and south of the development area were included to determine the extent of these impacts.

The following intersections were included in the traffic operations analysis:

 Albert Street & 4th Avenue  Broad Street & 4th Avenue
 Albert Street & Dewdney Avenue  Broad Street & Dewdney Avenue
 Albert Street & Saskatchewan Drive  Broad Street & Saskatchewan Drive

Analysis Methodology
For the purposes of the traffic model, it was assumed that the Entertainment Centre and adjacent
developments will be completed in five years (2014).  Traffic volumes were collected for the existing
conditions analysis, and five years of background traffic growth was applied to determine how the
surrounding road network will operate in the future without the added development traffic.  A final analysis
was conducted after the development site traffic was assigned to the network.



Synchro Studio 7, an industry standard software package, was used to analyze intersection operations.
A Synchro model of the study intersections was provided by the City of Regina, which included existing
afternoon peak and off-peak traffic volumes, as well as the existing signal timing plans and intersection
geometries.

Synchro provides key Measures of Effectiveness (MOEs) for individual intersections, including Level of
Service (LOS) and volume to capacity (v/c) ratio.  Intersection LOS is a function of the average delay per
vehicle.  It ranges from LOS A, which provides the highest level of operational service to intersection
users, to LOS F, which constitutes failure of the intersection or the turning movement being studied.  The
v/c ratio represents the sufficiency of an intersection to accommodate the vehicular demand for each
movement.

The MOEs determined by the Synchro model for existing, future background, and full build-out conditions
were used to establish the potential impacts to the surrounding road network.

Day-to-Day Operations
The day-to-day scenario involves the analysis of the study intersections during the weekday afternoon
peak period.  At this time adjacent street traffic is at its highest point, largely due to commuters leaving
the downtown area after work.  It was assumed that there would not be any events occurring at the
Entertainment Centre site during this time period.

Existing traffic volumes for the Albert Street and Dewdney Avenue intersection were taken from a 2008
Site Impact Traffic Study (SITS) for the development area west of the proposed Entertainment Centre site
(former Superstore site).  The remaining afternoon peak volumes were obtained from the City of Regina.
Background traffic growth was assumed to be 1 percent per year, which was also assumed in the existing
SITS.

The west development site, east development site, and Entertainment Centre site will all generate traffic
during the weekday afternoon peak period.  Assumptions were made regarding the volume of traffic
generated by each site, and the assignment of those trips to the adjacent road network.  These
assumptions are covered in the following sections.

West Development Site
The 1621 Albert Street Development Corporation is in the process of developing the site located in the
southeast quadrant of the Albert Street and Dewdney Avenue intersection, immediately west of the
proposed Entertainment Centre site.  The west development site is approximately 4.86 hectares in size
(11.4 acres), and was formerly the location of a large warehouse-style grocery store and small detached
gas bar (i.e. former Superstore site).  The development plans include a mix of office and retail space in
the existing building, with additional developments in the existing parking lot area, including retail
locations, restaurants, and a 100 room hotel.

Trip Generation
A Site Impact Traffic Study was completed by AECOM in 2008 which analyzed the impact of the new
development on the adjacent intersections.  The study involved the determination of new vehicle trips
generated by the fully-developed site, and the assignment of these trips onto the existing road network.



The trip generation estimates were based on the Institute of Transportation Engineers (ITE) 7th Edition
Trip Generation Manual, and involved the determination of inbound, outbound, and pass-by trips for the
afternoon peak hour of adjacent street traffic.  Pass-by trips are trips attracted from traffic already passing
the site on the adjacent road network.

The results of the study indicate that the west development site will generate approximately 435 inbound
trips and 575 outbound trips in the weekday afternoon peak period.  The pass-by trips were estimated at
135 for both inbound and outbound site traffic.

Trip Distribution
The trip distribution estimates were based on a combination of the existing traffic distribution at the Albert
Street and Dewdney Avenue intersection, and a review of the population distribution and general
destinations within Regina in the afternoon peak hour.  These estimates are shown in the following table:

DISTRIBUTION PERCENT OF SITE TRAFFIC
To the Site from: Weekday P.M. Peak Hour
 Albert Street from the north 30%
 Albert Street from the south 40%
 Dewdney Avenue from the west 15%
 Dewdney Avenue from the east 15%

From the Site by:
 Albert Street to the north 40%
 Albert Street to the south 15%
 Dewdney Avenue to the west 15%
 Dewdney Avenue to the east 30%

Trip Assignment
The existing SITS report included several assumptions about site access, including full access at the
Albert Street and 9th Avenue intersection, right-in/right-out access on Albert Street between 9th Avenue
and Dewdney Avenue, and two accesses from Dewdney Avenue.  These assumptions were used to
assign the traffic to the road network.  It was also assumed that traffic would utilize right-in and right-out
movements whenever possible.

The trip generation, trip distribution, and trip assignment results from the existing SITS were used in the
day-to-day operations scenario.

East Development Site
Approximately 12 acres of land to the east of the proposed Entertainment Centre site will be reserved for
new development.  The details of the east development site were not known at the time of this study, but
the total development area will be similar in size to the west development site.  It was assumed, for the
purpose of this traffic analysis, that the amount of site generated traffic will be similar as well.

Trip Generation
Using the west development site as a surrogate, it was assumed that the east development site will also
generate approximately 435 inbound trips and 575 outbound trips in the weekday afternoon peak period.
The pass-by trips were estimated at 135 for both inbound and outbound site traffic.



Trip Distribution
The trip distribution assumptions used for the west development site were considered applicable to the
east development site as well.  The distribution estimates for the east development site are shown in the
following table:

DISTRIBUTION PERCENT OF SITE TRAFFIC
To the Site from: Weekday P.M. Peak Hour
 North Regina 30%
 South Regina 40%
 West Regina 15%
 East Regina 15%

From the Site to:
 North Regina 40%
 South Regina 15%
 West Regina 15%
 East Regina 30%

Trip Assignment
The details of the development access points were not known at the time of this study.  Once functional
plans have been created for the east development site, a detailed Site Impact Traffic Study will be
required to ensure that the access points work well with the surrounding road network.  For the purposes
of this study it was assumed that access to the east development site will be from Dewdney Avenue only.

The development site traffic was assigned to the road network according to the distribution estimates
shown above.  It was assumed that most vehicles will use right turns whenever possible to avoid
excessive delays during the afternoon peak traffic period.  Pass-by trips were assigned based on the
existing distribution of vehicles entering/exiting Dewdney Avenue from Albert Street and Broad Street.

All of the site traffic was routed through the Albert/Dewdney and Broad/Dewdney intersections, for a
worst-case scenario.

Entertainment Centre Site
The day-to-day operations scenario assumes that no events are taking place on the Entertainment Centre
grounds during weekday afternoon peak traffic periods.  Site use is restricted to Saskatchewan
Roughriders Football Club (SRFC) administrative staff, football operations staff, players, and building
management staff.   Additional site traffic may be the result of ticket purchase/pick-up, and visits to the
Roughriders Retail Store and Hall of Fame.

Trip Generation
The analysis was performed under the assumption that regular football operations are in effect (day-today
operations during the football season).  Considering the current operations at the Mosaic Stadium site,
and the space devoted to the SRFC at the new Entertainment Centre, it is possible that 150 people will
be at the new Entertainment Centre on a typical day.   Under a worst-case scenario, all of these people
will leave the Entertainment Centre site during the afternoon peak hour.



It is assumed that the majority of the ticket purchase/pick-up, Retail Store, and Hall of Fame visits will
occur during regular weekday business hours or on weekends.  A small amount of additional
inbound/outbound site traffic was added to account for minimal use during the weekday afternoon peak.

Trip Distribution
Since the majority of the day-to-day Entertainment Centre site traffic is generated by people working at
the Centre, the vehicle distribution was based on population distribution.  The following table shows the
trip distribution estimate:

DISTRIBUTION PERCENT OF SITE TRAFFIC
From the Site to:
 North Regina 25%
 South Regina 25%
 West Regina 20%
 East Regina 30%

Any traffic added for other site uses assumed the same distribution as the east and west development
sites.

Trip Assignment
The details of the Entertainment Centre access points were not known at the time of this study.  Once
functional plans have been created for the Entertainment Centre site, a detailed Site Impact Traffic Study
will be required to ensure that the access points work well with the surrounding road network.  For the
purposes of this study it was assumed that access to the Entertainment Centre site will be from Dewdney
Avenue only.

All Entertainment Centre site traffic for the day-to-day scenario was routed through the Albert/Dewdney
and Broad/Dewdney intersections.  Some vehicles may avoid these intersections by travelling north
through the warehouse district, but this model considers a worst-case scenario for the study intersections.

Day-to-Day Model
The weekday afternoon peak traffic volumes generated by the west development site, east development
site, and the Entertainment Centre site were combined to form an estimate of the overall site generated
traffic volumes.  These volumes were added to background traffic volumes to form the future day-to-day
traffic scenario.   This scenario was tested using Synchro, and the results were compared to the existing
and background conditions.

The day-to-day model was created for an Entertainment Centre with approximately 33,000 seats.  An
expansion of the Entertainment Centre to a capacity of 50,000 would not have a large impact on the day-
to-day scenario, since it was assumed that there would not be any events occurring at the Entertainment
Centre site during the peak weekday afternoon period.



Peak Event Operations
The peak event scenario involves the analysis of the study intersections after a large event at the
Entertainment Centre.  A post-event scenario is considered to be worst-case, as the majority of the
spectators will be leaving the site in a short period of time.

Large events generally occur during off-peak traffic hours (evenings and weekends).  Existing off-peak
traffic volumes for each of the study intersections were provided by the City of Regina.  As with the day-
to-day analysis, background traffic growth was assumed to be 1 percent per year.

The Entertainment Centre site will generate most of the traffic in the area during peak event operations.
The adjacent development sites will generate some traffic as well, though it is assumed that this will be
significantly less than during non-event operations.  The assumptions made regarding the volume of
traffic generated by each site, and the assignment of those trips to the adjacent road network, are
covered in the following sections.

Entertainment Centre Site
According to initial site plans, very little parking will be provided on the Entertainment Centre site.  Peak
event parking will be spread out into the areas surrounding the Entertainment Centre.  A post-event
scenario assumes that most of the event patrons will attempt to leave the site in a short period of time.
For the purposes of this model, it was assumed that 80 percent of the patrons will reach their vehicles
and enter the road network within half an hour.

Trip Generation
Initial site plans for the proposed Entertainment Centre indicated that seating would be provided for
approximately 33,000 spectators.  Parking demand estimates were developed based on a facility of this
size, which included a breakdown of the number of vehicles that would park in the various areas
surrounding the Entertainment Centre.  These estimates were used to develop the peak event traffic
operations model.

Trip Distribution
Trip distribution for a peak event was based on Regina’s population distribution.  Since the proposed
Entertainment Centre site is centrally located, it was assumed that out-of-town patrons would access the
site from all directions.  The distribution estimate is shown below:

DISTRIBUTION PERCENT OF SITE TRAFFIC
From the Site to:
 North Regina 25%
 South Regina 25%
 West Regina 20%
 East Regina 30%

Trip Assignment
The roadways in the areas immediately adjacent to the Entertainment Centre site are laid out in a grid
pattern, which provides many access/egress points.  The peak event model focussed on the traffic
passing through the major signalized intersections.  It was assumed that vehicles would avoid delays
where possible by using side streets, and choosing right turns.  It was assumed that a large percentage of



the event traffic would eventually make its way to Albert Street and Broad Street, since these are the
major arterial roadways running north/south alongside the Entertainment Centre.

East/West Development Sites
It was assumed that during peak events, parking and traffic operations in the areas adjacent to the
Entertainment Centre site will be dominated by event traffic.  There will likely be a limited number of trips
bound for the east and west development sites that is not event related.  To account for these trips, a
percentage (20%) of the day-to-day development site traffic was added to the peak event scenario using
the same distribution and assignment assumptions.

Peak Event Model
The peak event traffic volumes generated by the west development site, east development site, and the
Entertainment Centre site were combined to form an estimate of the overall site generated traffic
volumes.  These volumes were added to background traffic volumes to form the future peak event traffic
scenario.   This scenario was tested using Synchro, and the results were compared to the existing and
background conditions.

The peak event model was created for an Entertainment Centre with approximately 33,000 seats.  An
expansion of the Entertainment Centre to a capacity of 50,000 spectators would increase parking demand
during peak events.  The model already predicts the failure of the major intersections around the
proposed Entertainment Centre for a post-event scenario.  The additional vehicles will result in even
longer post-event delays.
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Appendix B - Day-to-Day Scenario
Traffic Volumes
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Appendix C - Day-to-Day Analysis
Results



High Level Feasibility Study for Entertainment Centre
Intersection Analysis Findings

Scenario: Day-to-Day
Intersection: Albert Street & 4th Avenue

Time Frame: Existing 2009

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 54.9 42.4 42.4 45.8 43.1 33.8 3.7 28.5 10.5 17.1 6.4 15.8 41.2 23.5 14.1 24.7 Intersection Delay (s) 25.0
Level of Service D D D D D C A C B B A B D C B C Level of Service C
v/c Ratio 0.73 0.55 0.55 - 0.79 0.70 0.46 - 0.46 0.75 0.12 - 0.79 0.53 0.27 - Max v/c Ratio 0.79

Time Frame: Forecast Background 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 59.6 42.1 42.1 46.9 46.8 33.4 4.1 29.1 12.5 20.4 7.4 18.8 62.4 24.9 14.9 29.0 Intersection Delay (s) 27.7
Level of Service E D D D D C A C B C A B E C B C Level of Service C
v/c Ratio 0.78 0.56 0.56 - 0.82 0.71 0.48 - 0.52 0.80 0.13 - 0.89 0.57 0.29 - Max v/c Ratio 0.89

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

v/c Ratio 0.78 0.56 0.56 - 0.82 0.71 0.48 - 0.52 0.80 0.13 - 0.89 0.57 0.29 - Max v/c Ratio 0.89

Time Frame: Forecast Total 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 59.6 41.2 41.2 45.9 60.0 33.5 4.4 32.1 75.8 46.3 8.1 49.1 86.6 27.3 15.9 33.9 Intersection Delay (s) 40.9
Level of Service E D D D E C A C E D A D F C B C Level of Service D
v/c Ratio 0.78 0.61 0.61 - 0.89 0.71 0.48 - 1.01 0.97 0.13 - 0.97 0.65 0.30 - Max v/c Ratio 1.01

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL



High Level Feasibility Study for Entertainment Centre
Intersection Analysis Findings

Scenario: Day-to-Day
Intersection: Broad Street & 4th Avenue

Time Frame: Existing 2009

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 42.6 34.0 34.0 36.1 41.8 47.2 47.2 45.9 9.6 20.0 2.3 16.5 35.8 26.3 5.2 25.3 Intersection Delay (s) 27.8
Level of Service D C C D D D D D A B A B D C A C Level of Service C
v/c Ratio 0.66 0.59 0.59 - 0.70 0.76 0.76 - 0.44 0.77 0.26 - 0.70 0.45 0.16 - Max v/c Ratio 0.77

Time Frame: Forecast Background 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 47.5 34.6 34.6 37.7 44.2 47.5 47.5 46.7 10.6 22.2 2.6 18.4 51.8 27.6 5.2 28.9 Intersection Delay (s) 29.8
Level of Service D C C D D D D D B C A B D C A C Level of Service C
v/c Ratio 0.70 0.60 0.60 - 0.74 0.78 0.78 - 0.49 0.83 0.28 - 0.80 0.48 0.17 - Max v/c Ratio 0.83

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

v/c Ratio 0.70 0.60 0.60 - 0.74 0.78 0.78 - 0.49 0.83 0.28 - 0.80 0.48 0.17 - Max v/c Ratio 0.83

Time Frame: Forecast Total 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 46.3 36.3 36.3 38.7 59.9 47.5 47.5 51.0 13.7 28.5 3.0 23.2 56.1 28.5 5.2 30.1 Intersection Delay (s) 32.8
Level of Service D D D D E D D D B C A C E C A C Level of Service C
v/c Ratio 0.70 0.61 0.61 - 0.87 0.78 0.78 - 0.53 0.90 0.35 - 0.81 0.53 0.17 - Max v/c Ratio 0.90

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL



High Level Feasibility Study for Entertainment Centre
Intersection Analysis Findings

Scenario: Day-to-Day
Intersection: Albert Street & Dewdney Avenue

Time Frame: Existing 2009

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 33.2 36.1 7.2 30.3 57.7 44.3 14.5 45.8 25.4 87.0 11.9 71.3 70.7 23.8 10.1 28.2 Intersection Delay (s) 50.8
Level of Service C D A C E D B D C F B E E C B C Level of Service D
v/c Ratio 0.50 0.38 0.22 - 0.81 0.50 0.17 - 0.74 1.04 0.31 - 0.86 0.61 0.22 - Max v/c Ratio 1.04

Time Frame: Forecast Background 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 35.0 36.3 7.1 30.8 66.3 45.5 15.2 49.2 29.0 109.9 12.2 89.4 77.2 26.6 11.7 31.4 Intersection Delay (s) 60.3
Level of Service D D A C E D B D C F B F E C B C Level of Service E
v/c Ratio 0.55 0.39 0.23 - 0.87 0.53 0.17 - 0.80 1.10 0.33 - 0.90 0.65 0.23 - Max v/c Ratio 1.10

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

v/c Ratio 0.55 0.39 0.23 - 0.87 0.53 0.17 - 0.80 1.10 0.33 - 0.90 0.65 0.23 - Max v/c Ratio 1.10

Time Frame: Forecast Total 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 39.0 36.7 7.0 32.0 88.9 52.5 29.0 55.6 44.3 161.1 14.3 126.3 244.0 28.1 12.3 65.7 Intersection Delay (s) 85.9
Level of Service D D A C F D C E D F B F F C B E Level of Service F
v/c Ratio 0.61 0.43 0.23 - 0.98 0.60 0.55 - 0.92 1.22 0.49 - 1.41 0.72 0.24 - Max v/c Ratio 1.41

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL



High Level Feasibility Study for Entertainment Centre
Intersection Analysis Findings

Scenario: Day-to-Day
Intersection: Broad Street & Dewdney Avenue

Time Frame: Existing 2009

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 65.9 33.6 7.8 26.4 45.6 45.6 14.3 40.9 27.9 5.6 5.6 9.1 12.8 16.3 4.3 14.7 Intersection Delay (s) 15.4
Level of Service E C A C D D B D C A A A B B A B Level of Service B
v/c Ratio 0.84 0.39 0.57 - 0.46 0.46 0.08 - 0.83 0.73 0.73 - 0.12 0.74 0.26 - Max v/c Ratio 0.84

Time Frame: Forecast Background 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 68.5 33.4 7.6 32.0 45.1 45.1 15.1 40.6 35.8 7.2 7.2 11.7 13.8 19.3 4.8 17.4 Intersection Delay (s) 17.6
Level of Service E C A C D D B D D A A B B B A B Level of Service B
v/c Ratio 0.86 0.39 0.57 - 0.46 0.46 0.08 - 0.88 0.77 0.77 - 0.15 0.81 0.29 - Max v/c Ratio 0.88

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

v/c Ratio 0.86 0.39 0.57 - 0.46 0.46 0.08 - 0.88 0.77 0.77 - 0.15 0.81 0.29 - Max v/c Ratio 0.88

Time Frame: Forecast Total 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 193.3 36.0 88.1 113.5 41.0 41.0 15.0 37.1 149.5 10.2 10.2 38.6 15.9 30.2 7.0 25.6 Intersection Delay (s) 51.6
Level of Service F D F F D D B D F B B D B C A C Level of Service D
v/c Ratio 1.30 0.33 1.11 - 0.39 0.39 0.07 - 1.25 0.82 0.82 - 0.18 0.92 0.48 - Max v/c Ratio 1.30

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL



High Level Feasibility Study for Entertainment Centre
Intersection Analysis Findings

Scenario: Day-to-Day
Intersection: Albert Street & Saskatchewan Drive

Time Frame: Existing 2009

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 117.3 45.8 45.8 100.1 420.6 73.5 37.8 108.2 191.1 208.9 3.4 194.6 110.2 53.6 12.3 60.6 Intersection Delay (s) 122.7
Level of Service F F F F F E D F F F A F F D B E Level of Service F
v/c Ratio 1.04 0.72 0.72 - 0.84 0.98 0.76 - 1.02 1.06 0.17 - 1.09 0.89 0.25 - Max v/c Ratio 1.09

Time Frame: Forecast Background 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 129.9 220.4 220.4 199.9 737.4 85.1 41.7 156.5 246.3 239.1 3.5 228.0 127.6 59.8 12.4 68.4 Intersection Delay (s) 162.4
Level of Service F F F F F F D F F F A F F E B E Level of Service F
v/c Ratio 1.09 0.75 0.75 - 0.92 1.03 0.80 - 1.10 1.12 0.18 - 1.15 0.93 0.26 - Max v/c Ratio 1.15

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

v/c Ratio 1.09 0.75 0.75 - 0.92 1.03 0.80 - 1.10 1.12 0.18 - 1.15 0.93 0.26 - Max v/c Ratio 1.15

Time Frame: Forecast Total 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 197.8 220.4 220.4 214.6 737.6 85.1 41.7 156.5 243.5 270.7 3.6 253.5 127.0 92.4 14.5 90.5 Intersection Delay (s) 180.0
Level of Service F F F F F F D F F F A F F F B F Level of Service F
v/c Ratio 1.29 0.75 0.75 - 0.92 1.03 0.80 - 1.10 1.29 0.18 - 1.15 1.03 0.29 - Max v/c Ratio 1.29

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL



High Level Feasibility Study for Entertainment Centre
Intersection Analysis Findings

Scenario: Day-to-Day
Intersection: Broad Street & Saskatchewan Drive

Time Frame: Existing 2009

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 147.5 62.4 9.3 67.2 106.4 42.2 11.7 36.6 79.9 93.0 18.5 85.9 70.1 48.0 18.3 48.1 Intersection Delay (s) 62.6
Level of Service F E A E F D B D E F B F E D B D Level of Service E
v/c Ratio 1.18 0.84 0.44 - 0.84 0.61 0.56 - 0.93 1.10 0.21 - 0.98 0.90 0.29 - Max v/c Ratio 1.18

Time Frame: Forecast Background 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 168.0 74.2 9.7 78.4 135.6 41.6 13.4 39.4 104.7 127.8 19.2 117.1 80.0 55.5 18.3 55.1 Intersection Delay (s) 77.1
Level of Service F E A E F D B D F F B F F E B E Level of Service E
v/c Ratio 1.24 0.86 0.46 - 0.96 0.61 0.58 - 1.01 1.19 0.23 - 1.03 0.97 0.31 - Max v/c Ratio 1.24

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

v/c Ratio 1.24 0.86 0.46 - 0.96 0.61 0.58 - 1.01 1.19 0.23 - 1.03 0.97 0.31 - Max v/c Ratio 1.24

Time Frame: Forecast Total 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 168.0 74.2 10.0 78.4 135.6 41.6 17.2 39.9 101.9 157.9 19.7 141.7 292.0 137.8 14.1 156.3 Intersection Delay (s) 114.9
Level of Service F E B E F D B D F F B F F F B F Level of Service F
v/c Ratio 1.24 0.86 0.46 - 0.96 0.61 0.64 - 1.01 1.26 0.23 - 1.58 1.17 0.31 - Max v/c Ratio 1.58

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL



High Level Feasibility Study for Entertainment Centre
Level of Service Results

Day-to-Day Scenario

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Albert Street & 4th Avenue

Existing 2009 D D D D D C A C B B A B D C B C C
Forecast Background 2014 E D D D D C A C B C A B E C B C C

Forecast Total 2014 E D D D E C A C E D A D F C B C D
Broad Street & 4th Avenue

Existing 2009 D C C D D D D D A B A B D C A C C
Forecast Background 2014 D C C D D D D D B C A B D C A C C

Forecast Total 2014 D D D D E D D D B C A C E C A C C
Albert Street & Dewdney Avenue

Existing 2009 C D A C E D B D C F B E E C B C D
Forecast Background 2014 D D A C E D B D C F B F E C B C E

Forecast Total 2014 D D A C F D C E D F B F F C B E F

EASTBOUND
INTERSECTION

WESTBOUND NORTHBOUND SOUTHBOUND
OVERALL

Forecast Total 2014 D D A C F D C E D F B F F C B E F
Broad Street & Dewdney Avenue

Existing 2009 E C A C D D B D C A A A B B A B B
Forecast Background 2014 E C A C D D B D D A A B B B A B B

Forecast Total 2014 F D F F D D B D F B B D B C A C D
Albert Street & Saskatchewan Drive

Existing 2009 F F F F F E D F F F A F F D B E F
Forecast Background 2014 F F F F F F D F F F A F F E B E F

Forecast Total 2014 F F F F F F D F F F A F F F B F F
Broad Street & Saskatchewan Drive

Existing 2009 F E A E F D B D E F B F E D B D E
Forecast Background 2014 F E A E F D B D F F B F F E B E E

Forecast Total 2014 F E B E F D B D F F B F F F B F F



High Level Feasibility Study for Entertainment Centre
Summary of Intersection Operations and Critical Movements by Timeframe

Day-to-Day Scenario

LOS Delay (s) Max v/c Ratios Movement LOS
Albert Street & 4th Avenue

0.79 SB LT D
0.89 SB LT D
1.01 NB LT E
0.97 SB LT F
0.97 NB TH D

Broad Street & 4th Avenue
0.77 NB TH B
0.83 NB TH C
0.90 NB TH C
0.87 WB LT E
0.81 SB LT E

Albert Street & Dewdney Avenue
1.04 NB TH F
1.10 NB TH F
1.41 SB LT F
1.22 NB TH F
0.98 WB LT F

Broad Street & Dewdney Avenue
0.84 EB LT E
0.88 NB LT D
1.30 EB LT F
1.25 NB LT F
1.11 EB RT F

Forecast Total 2014 D 51.6

Existing 2009 B 15.4
Forecast Background 2014 B 17.6

Forecast Total 2014 C 32.8

Forecast Total 2014 F 85.9

Existing 2009 D 50.8
Forecast Background 2014 E 60.3

40.9

Existing 2009 C 27.8
Forecast Background 2014 29.8C

D

Critical Movements

Existing 2009
Forecast Background 2014

Forecast Total 2014

C
C 27.7

25.0

INTERSECTION / TIMEFRAME
Overall Intersection

1.11 EB RT F
Albert Street & Saskatchewan Drive

1.09 SB LT F
1.06 NB TH F
1.04 EB LT F
1.15 SB LT F
1.12 NB TH F
1.10 NB LT F
1.29 NB TH F
1.29 EB LT F
1.15 SB LT F
1.10 NB LT F

Broad Street & Saskatchewan Drive
1.18 EB LT F
1.10 NB TH F
0.98 SB LT E
1.24 EB LT F
1.19 NB TH F
1.03 SB LT F
1.58 SB LT F
1.26 NB TH F
1.24 EB LT F
1.17 SB TH F

Forecast Total 2014 F 114.9

Existing 2009 E 62.6

Forecast Background 2014 E 77.1

Forecast Background 2014 F 162.4

Forecast Total 2014 F 180.0

Existing 2009 F 122.7
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Appendix D - Day-to-Day LOS Results
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Appendix E - Day-to-Day Volume to
Capacity Ratios
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Appendix F - Peak Event Traffic
Volumes
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Appendix G - Peak Event Analysis
Results



High Level Feasibility Study for Entertainment Centre
Intersection Analysis Findings

Scenario: Peak Event
Intersection: Albert Street & 4th Avenue

Time Frame: Existing 2009

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 33.6 45.9 45.9 43.1 42.9 40.9 20.7 36.7 12.9 9.6 2.2 9.3 13.9 24.6 13.9 23.1 Intersection Delay (s) 23.2
Level of Service C D D D D D C D B A A A B C B C Level of Service C
v/c Ratio 0.42 0.68 0.68 - 0.61 0.30 0.28 - 0.39 0.59 0.13 - 0.33 0.60 0.08 - Max v/c Ratio 0.68

Time Frame: Forecast Background 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 33.5 45.9 45.9 43.1 44.8 40.7 20.4 37.0 16.5 10.5 2.4 10.5 15.3 26.0 14.6 24.5 Intersection Delay (s) 24.2
Level of Service C D D D D D C D B B A B B C B C Level of Service C
v/c Ratio 0.43 0.69 0.69 - 0.65 0.31 0.28 - 0.44 0.63 0.14 - 0.38 0.64 0.08 - Max v/c Ratio 0.69

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

v/c Ratio 0.43 0.69 0.69 - 0.65 0.31 0.28 - 0.44 0.63 0.14 - 0.38 0.64 0.08 - Max v/c Ratio 0.69

Time Frame: Forecast Total 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 57.9 36.2 36.2 41.0 37.3 43.1 35.1 39.7 850.4 346.2 13.4 443.4 29.5 34.7 17.3 33.5 Intersection Delay (s) 239.3
Level of Service E D D D D D D D F F B F C C B C Level of Service F
v/c Ratio 0.79 0.53 0.53 - 0.71 0.81 0.85 - 2.83 1.71 0.17 - 0.57 0.78 0.10 - Max v/c Ratio 2.83

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL



High Level Feasibility Study for Entertainment Centre
Intersection Analysis Findings

Scenario: Peak Event
Intersection: Broad Street & 4th Avenue

Time Frame: Existing 2009

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 25.8 41.3 41.3 38.6 33.4 34.4 34.4 34.1 8.9 17.1 5.9 14.7 13.5 20.5 5.1 18.1 Intersection Delay (s) 24.0
Level of Service C D D D C C C C A B A B B C A B Level of Service C
v/c Ratio 0.29 0.59 0.59 - 0.53 0.46 0.46 - 0.22 0.33 0.18 - 0.23 0.39 0.11 - Max v/c Ratio 0.59

Time Frame: Forecast Background 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 25.9 41.8 41.8 39.0 34.6 34.7 34.7 34.7 9.1 18.1 5.6 14.7 13.9 21.1 5.1 18.6 Intersection Delay (s) 24.4
Level of Service C D D D C C C C A B A B B C A B Level of Service C
v/c Ratio 0.31 0.62 0.62 - 0.56 0.48 0.48 - 0.24 0.35 0.19 - 0.25 0.41 0.11 - Max v/c Ratio 0.62

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

v/c Ratio 0.31 0.62 0.62 - 0.56 0.48 0.48 - 0.24 0.35 0.19 - 0.25 0.41 0.11 - Max v/c Ratio 0.62

Time Frame: Forecast Total 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 213.5 47.8 47.8 104.6 41.6 34.1 34.1 35.8 146.4 158.2 15.3 127.5 32.9 28.6 5.7 26.9 Intersection Delay (s) 94.0
Level of Service F D D F D C C D F F B F C C A C Level of Service F
v/c Ratio 1.37 0.85 0.85 - 0.72 0.58 0.58 - 1.21 1.27 0.66 - 0.61 0.53 0.14 - Max v/c Ratio 1.37

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL



High Level Feasibility Study for Entertainment Centre
Intersection Analysis Findings

Scenario: Peak Event
Intersection: Albert Street & Dewdney Avenue

Time Frame: Existing 2009

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 23.9 30.7 6.5 24.8 23.2 27.9 6.8 23.6 30.6 33.2 14.7 30.2 19.7 18.4 3.7 17.0 Intersection Delay (s) 24.5
Level of Service C C A C C C A C C C B C B B A B Level of Service C
v/c Ratio 0.38 0.33 0.20 - 0.45 0.26 0.13 - 0.70 0.70 0.28 - 0.50 0.64 0.19 - Max v/c Ratio 0.70

Time Frame: Forecast Background 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 24.4 30.9 6.5 25.0 24.0 28.0 6.8 23.9 36.6 33.7 15.0 31.6 26.0 20.0 4.9 19.1 Intersection Delay (s) 25.7
Level of Service C C A C C C A C D C B C C C A B Level of Service C
v/c Ratio 0.41 0.35 0.20 - 0.48 0.27 0.14 - 0.76 0.74 0.30 - 0.56 0.69 0.20 - Max v/c Ratio 0.76

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

v/c Ratio 0.41 0.35 0.20 - 0.48 0.27 0.14 - 0.76 0.74 0.30 - 0.56 0.69 0.20 - Max v/c Ratio 0.76

Time Frame: Forecast Total 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 41.8 30.8 6.4 29.5 33.0 34.2 5.4 28.5 135.8 172.4 15.9 152.6 48.1 66.6 10.1 55.4 Intersection Delay (s) 84.0
Level of Service D C A C C C A C F F B F D E B E Level of Service F
v/c Ratio 0.73 0.35 0.20 - 0.71 0.68 0.38 - 1.17 1.30 0.33 - 0.74 1.05 0.46 - Max v/c Ratio 1.30

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL



High Level Feasibility Study for Entertainment Centre
Intersection Analysis Findings

Scenario: Peak Event
Intersection: Broad Street & Dewdney Avenue

Time Frame: Existing 2009

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 51.0 38.4 18.7 32.2 41.0 41.0 16.3 37.1 12.5 13.2 13.2 13.1 6.5 7.4 2.0 6.9 Intersection Delay (s) 14.4
Level of Service D D B C D D B D B B B B A A A A Level of Service B
v/c Ratio 0.60 0.30 0.52 - 0.28 0.28 0.06 - 0.47 0.40 0.40 - 0.03 0.46 0.12 - Max v/c Ratio 0.60

Time Frame: Forecast Background 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 51.9 38.1 18.6 32.4 40.9 40.9 16.2 36.9 13.2 13.7 13.7 13.6 6.8 7.9 2.2 7.3 Intersection Delay (s) 14.8
Level of Service D D B C D D B D B B B B A A A A Level of Service B
v/c Ratio 0.62 0.31 0.53 - 0.29 0.29 0.06 - 0.51 0.42 0.42 - 0.03 0.49 0.13 - Max v/c Ratio 0.62

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

v/c Ratio 0.62 0.31 0.53 - 0.29 0.29 0.06 - 0.51 0.42 0.42 - 0.03 0.49 0.13 - Max v/c Ratio 0.62

Time Frame: Forecast Total 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 117.5 33.1 21.9 57.3 38.0 38.0 11.3 32.6 17.1 22.7 22.7 21.9 16.5 167.2 11.3 153.5 Intersection Delay (s) 83.8
Level of Service F C C E D D B C B C C C B F B F Level of Service F
v/c Ratio 1.08 0.28 0.72 - 0.45 0.45 0.10 - 0.89 0.76 0.76 - 0.08 1.30 0.28 - Max v/c Ratio 1.30

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL



High Level Feasibility Study for Entertainment Centre
Intersection Analysis Findings

Scenario: Peak Event
Intersection: Albert Street & Saskatchewan Drive

Time Frame: Existing 2009

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 56.9 42.3 42.3 45.8 30.6 33.8 15.5 29.9 26.4 21.8 2.8 20.6 42.2 16.4 1.3 17.3 Intersection Delay (s) 25.1
Level of Service E D D D C C B C C C A C D B A B Level of Service C
v/c Ratio 0.78 0.71 0.71 - 0.43 0.52 0.28 - 0.63 0.77 0.20 - 0.70 0.71 0.30 - Max v/c Ratio 0.78

Time Frame: Forecast Background 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 62.6 42.6 42.6 47.4 31.6 34.0 16.3 30.3 35.0 27.2 3.1 25.9 56.2 18.9 1.4 20.8 Intersection Delay (s) 28.5
Level of Service E D D D C C B C D C A C E B A C Level of Service C
v/c Ratio 0.82 0.73 0.73 - 0.46 0.53 0.28 - 0.70 0.82 0.21 - 0.79 0.77 0.32 - Max v/c Ratio 0.82

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

v/c Ratio 0.82 0.73 0.73 - 0.46 0.53 0.28 - 0.70 0.82 0.21 - 0.79 0.77 0.32 - Max v/c Ratio 0.82

Time Frame: Forecast Total 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 155.2 43.5 43.5 69.5 538.1 37.6 17.2 174.3 60.3 348.3 8.8 303.3 72.2 131.5 3.2 105.5 Intersection Delay (s) 179.7
Level of Service F D D E F D B F E F A F E F A F Level of Service F
v/c Ratio 1.18 0.83 0.83 - 2.10 0.69 0.44 - 0.84 1.43 0.24 - 0.87 1.22 0.48 - Max v/c Ratio 2.10

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL



High Level Feasibility Study for Entertainment Centre
Intersection Analysis Findings

Scenario: Peak Event
Intersection: Broad Street & Saskatchewan Drive

Time Frame: Existing 2009

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 25.9 14.9 2.7 14.0 39.5 43.3 8.1 32.2 14.8 20.9 7.6 19.5 10.2 16.7 4.5 14.4 Intersection Delay (s) 18.9
Level of Service C B A B D D A C B C A B B B A B Level of Service B
v/c Ratio 0.65 0.48 0.33 - 0.29 0.61 0.44 - 0.37 0.53 0.07 - 0.48 0.54 0.17 - Max v/c Ratio 0.65

Time Frame: Forecast Background 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 29.5 14.9 2.8 14.7 40.0 43.7 8.1 32.4 16.2 22.2 7.8 20.7 11.7 17.0 4.3 14.8 Intersection Delay (s) 19.5
Level of Service C B A B D D A C B C A C B B A B Level of Service B
v/c Ratio 0.70 0.50 0.34 - 0.31 0.63 0.45 - 0.41 0.56 0.08 - 0.52 0.57 0.18 - Max v/c Ratio 0.70

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL

v/c Ratio 0.70 0.50 0.34 - 0.31 0.63 0.45 - 0.41 0.56 0.08 - 0.52 0.57 0.18 - Max v/c Ratio 0.70

Time Frame: Forecast Total 2014

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Delay (s) 40.0 80.0 103.5 84.2 149.9 31.9 6.0 36.5 56.7 167.3 13.5 153.1 485.0 208.4 3.8 255.6 Intersection Delay (s) 153.8
Level of Service D F F F F C A D E F B F F F A F Level of Service F
v/c Ratio 0.75 0.90 1.12 - 1.00 0.42 0.36 - 0.76 1.28 0.11 - 2.02 1.41 0.23 - Max v/c Ratio 2.02

MEASURE
EASTBOUND WESTBOUND NORTHBOUND SOUTHBOUND

OVERALL



High Level Feasibility Study for Entertainment Centre
Level of Service Results

Peak Event Scenario

LT TH RT Total LT TH RT Total LT TH RT Total LT TH RT Total
Albert Street & 4th Ave

Existing 2009 C D D D D D C D B A A A B C B C C
Forecast Background 2014 C D D D D D C D B B A B B C B C C

Forecast Total 2014 E D D D D D D D F F B F C C B C F
Broad Street & 4th Ave

Existing 2009 C D D D C C C C A B A B B C A B C
Forecast Background 2014 C D D D C C C C A B A B B C A B C

Forecast Total 2014 F D D F D C C D F F B F C C A C F
Albert Street & Dewdney Avenue

Existing 2009 C C A C C C A C C C B C B B A B C
Forecast Background 2014 C C A C C C A C D C B C C C A B C

Forecast Total 2014 D C A C C C A C F F B F D E B E F
Broad Street & Dewdney Ave

EASTBOUND
INTERSECTION

WESTBOUND NORTHBOUND SOUTHBOUND
OVERALL

Broad Street & Dewdney Ave
Existing 2009 D D B C - D B D B B B B A A A A B

Forecast Background 2014 D D B C - D B D B B B B A A A A B
Forecast Total 2014 F C C E - D B C B C C C B F B F F

Albert Street & Saskatchewan Drive
Existing 2009 E D D D C C B C C C A C D B A B C

Forecast Background 2014 E D D D C C B C D C A C E B A C C
Forecast Total 2014 F D D E F D B F E F A F E F A F F

Broad Street & Saskatchewan Drive
Existing 2009 C B A B D D A C B C A B B B A B B

Forecast Background 2014 C B A B D D A C B C A C B B A B B
Forecast Total 2014 D F F F F C A D E F B F F F A F F



High Level Feasibility Study for Entertainment Centre
Summary of Intersection Operations and Critical Movements by Timeframe

Peak Event Scenario

LOS Delay (s) Max v/c Ratios Movement LOS

Albert Street & 4th Ave

0.68 EB TH D

0.69 EB TH D

2.83 NB LT F

1.71 NB TH F

0.85 WB RT D

Broad Street & 4th Ave

0.59 EB TH/RT D

0.62 EB TH/RT D

1.37 EB LT F

1.27 NB TH F

1.21 NB LT F

Albert Street & Dewdney Avenue

0.70 NB LT C

0.76 NB LT D

1.30 NB TH F

1.17 NB LT F

1.05 SB TH E

Broad Street & Dewdney Avenue

0.60 EB LT D

0.62 EB LT D

Existing 2009

Forecast Background 2014 B 14.8

Forecast Total 2014 F 84.0

Existing 2009 B 14.4

Existing 2009 C 24.5

Forecast Background 2014 C 25.7

24.0

Forecast Background 2014

INTERSECTION / TIMEFRAME
Overall Intersection Critical Movements

Forecast Background 2014 C 24.2

23.2C

C 24.4

Forecast Total 2014 F 239.3

Forecast Total 2014 F 94.0

Existing 2009 C

0.62 EB LT D

1.30 SB TH F

1.08 EB LT F

0.89 NB LT B

Albert Street & Saskatchewan Drive

0.78 EB LT E

0.82 EB LT E

2.10 WB LT F

1.43 NB TH F

1.22 SB TH F

Broad Street & Saskatchewan Drive

0.65 EB LT C

0.70 EB LT C

2.02 SB LT F

1.41 SB TH F

1.28 NB TH F

Forecast Background 2014 B 19.5

Existing 2009 C 25.1

Forecast Background 2014 C 28.5

Forecast Total 2014 F 153.8

Forecast Total 2014 F 179.7

Existing 2009 B 18.9

Forecast Background 2014 B 14.8

Forecast Total 2014 F 83.8
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Appendix H - Peak Event LOS
Results



B A BC C
D C
D C

C C

C CB

D D
D B A A D A B A

B AA B A AA B

C
4th Ave.

C

Al
be

rt
 S

t.

B
ro

ad
 S

t.

Existing (2009) Off-Peak Levels of Service - By Movement
Peak Event Scenario
High Level Feasibility Study for Entertainment Centre

N

B AA B A AA B
C D
C D

C D
C D
A C C B B B B B

B BA D A BB A
C D
C D

E C

B C A
D B
D C C A A

C
4th Ave.

Al
be

rt
 S

t.

C

C B

C B

Dewdney Ave.

Saskatchewan Dr.

B
ro

ad
 S

t.

Al
be

rt
 S

t.

B
ro

ad
 S

t.

Existing (2009) Off-Peak Levels of Service - By Movement
Peak Event Scenario
High Level Feasibility Study for Entertainment Centre

N



B A BC C
D C
D C

C C

C CB

D D
D B B A D A B A

C AA C A AA B

C
4th Ave.

C

Al
be

rt
 S

t.

B
ro

ad
 S

t.

Future (2014) Background Off-Peak Levels of Service - By Movement
Peak Event Scenario
High Level Feasibility Study for Entertainment Centre

N

C AA C A AA B
C D
C D

C D
C D
A D C B B B B B

B BA E A BB A
C D
C D

E C

B C A
D B
D D C A A

C
4th Ave.

Al
be

rt
 S

t.

C

C B

C B

Dewdney Ave.

Saskatchewan Dr.

B
ro

ad
 S

t.

Al
be

rt
 S

t.

B
ro

ad
 S

t.

Future (2014) Background Off-Peak Levels of Service - By Movement
Peak Event Scenario
High Level Feasibility Study for Entertainment Centre

N



C A CD C
D C
D D

E F

C CB

D D
D F F B D F F B

E FB D B BA B

F
4th Ave.

F

Al
be

rt
 S

t.

B
ro

ad
 S

t.

Future (2014) Post-Event Levels of Service - By Movement
Peak Event Scenario
High Level Feasibility Study for Entertainment Centre

N

E FB D B BA B
C D
C D

D F
C C
A F F B C B C C

F FA E A FB A
D C
F F

F D

E F B
D F
D E F A F

F
4th Ave.

Al
be

rt
 S

t.

F

F F

F F

Dewdney Ave.

Saskatchewan Dr.

B
ro

ad
 S

t.

Al
be

rt
 S

t.

B
ro

ad
 S

t.

Future (2014) Post-Event Levels of Service - By Movement
Peak Event Scenario
High Level Feasibility Study for Entertainment Centre

N



Technical Appendicies Title Page.Docx

Appendix I - Peak Event Volume to
Capacity Ratios
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Appendix J - Water Servicing



Sinks Showers Urinals Toilets Washer M Sinks Showers Urinals Toilets Wash M.
2 Public Areas

2.1.2 Suites 40 1 40 0 0 0
2.1.2 Group sales suites 4 1 4 0 0 0
2.3.2 Public Washrooms - Men General Concourse 1 68 152 51 68 0 152 51

Public Washrooms - Women General Concourse 1 81 203 81 0 0 203
2.3.3 Public Washrooms - Men Suite Level 1 7 15 5 7 0 15 5

Public Washrooms - Women Suite Level 1 8 20 8 0 0 20
2.3.4 Public Washrooms - Men Club Concourse 1 2 5 2 2 0 5 2

Public Washrooms - Women Club concurse 1 2 7 2 0 0 7
2.3.5 Family Washrroms 8 1 1 8 0 0 8
2.3.6 Public Washrooms - Men Event Level 1 21 34 11 21 0 34 11

Public Washrooms - Women Event Level 1 42 85 42 0 0 85
2.4 Concessions - 0 0 0 0

2.4.2 Points of sale - General & Club Concourse 152 1 152 0 0 0
2.4.3 Points of sale - Hawkers room 8 1 8 0 0 0

Subtotal 443 0 206 392

3 Services Areas
3.1.5 Media Washrooms 2 1 1 2 0 0 2
3.2.1 Central storage 1 1 1 0 0 0
3.2.2 Pantries 2 1 2 0 0 0
3.2.3 Break rooms 2 1 1 2 0 0 2
3.2.4 Staff change rooms 2 1 1 1 2 2 0 2
3.3.1 Security building control 1 1 1 1 0 0 1
3.3.2 Ticket offices - washroom 1 1 1 1 0 0 1
3.3.3 Event Staff change room 1 1 1 1 1 1 0 1
3.3.4 Operations/staff - Laundry room 1 6 0 0 0 0 6
3.3.5 Staff Breaks Room 1 1 1 1 0 0 1
3.3.6 Police Office 1 1 1 1 0 0 1
3.3.7 Janitor Closets 8 1 8 0 0 0
3.3.8 First Aid facility 1 1 1 1 0 0 1
3.4.1 Office lobby 0 0 0 0
3.5.3 Garbage room 3 1 3 0 0 0
3.5.5 Compactor recycling 1 1 1 0 0 0
3.5.7 Workshop 1 1 1 0 0 0

Subtotal 28 3 0 12

4 Team and performer area
4.1.2 Std. Dressing room - community use 2 7 10 3 3 14 20 6 6

Std. Dressing room - coaches room 2 1 1 1 2 2 0 2
4.1.3 Visiting CFL dressing room 1 3 8 3 3 3 8 3 3
4.1.5 Medical examination room 1 1 1 1 1 1 0 1
4.2.2 Riders's dressing room 1 5 12 5 3 5 12 5 3

Subtotal 25 43 14 15

Totals: 496 46 220 419 6

Sinks Showers Urinals Toilets Washer M Sinks Showers Urinals Toilets Wash M.
5 Additional 17,000 seats for a total of 50,000

5.1 *Public Washrooms - Men 50% = 8,500 1 85 57 85 0 0 57
5.1 *Public Washrooms - Women  50% = 8,500 1 170 340 170 0 0 340

* Washroom ratio as per proposal. (Table 1) Totals: 255 397
Assumed fixtures

Later Expansion  - 2nd Phase - 17,000 Additional Seats - For a Total of 50,000 Seats.

BP Code Unit Description Quantity
Fixtures per  Unit Total Fixtures

 New Stadium  - 1st phase - 33,000

BP Code Unit Description Quantity
Fixtures per  Unit Total Fixtures
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Appendix K - Wastewater Servicing



Wastewater Servicing Costing

Alternative 1 – On-site Storage Servicing Concept

The Class ‘D’ cost associated with providing a system capable of accommodating the wastewater
loadings described in this section and depicted in Figure 6.1 and Table 6.1 below is approximately $3.45
M.  The cost to accommodate the same level of service with designated on-site storage through the use
of storage tanks in park spaces has not been estimated since it is assumed these areas will not be
available for wastewater storage due to the need for on-site storage for stormwater management.

Figure 6.1 Alternative 1 Depiction - On-Site Storage Servicing Concept



Table 6.1 Alternative 1 - On-Site Storage Servicing Concept (50,000 capacity)

Item Qty Units Unit Price Item Cost
Mob/Demob % 10 $265,885 $265,885
WWS Piping
200 mm WWS (Internal Site Piping) 646 m $300 $193,800
250 mm WWS (Connection to Dewdney Avenue) 30 m $400 $12,000
2,000 mm WWS Storage Element

Common Excavation 147 m $870 $127,890
Pipe Supply 147 m $1,025 $150,675
Bedding 147 m $745 $109,515
Pipe Install & Backfill 147 m $510 $74,970

Special Access Manholes Weholite 3 l.s. $35,000 $105,000
300 mm WWS Forcemain 20 m $1,000 $20,000
250 mm Flap Gate 1 l.s. $75,000 $75,000
Standard Manholes 60 m $2,000 $120,000
Subtotal of WWS Piping $988,850
Pump Station 300 Lps 1 l.s. $1,670,000 $1,670,000
Total Cost $2,920,000
Contingency % 30 $876,000
Grand Total $3,800,000

Table 6.2 Alternative 1 - On-Site Storage Servicing Concept (33,000 capacity)

Item Qty Units Unit Price Item Cost
Mob/Demob % 10 $198,420 $198,420
WWS Piping
200 mm WWS (Internal Site Piping) 695 m $300 $208,500
250 mm WWS (Connection to Dewdney Avenue) 30 m $400 $12,000
2,000 mm WWS Storage Element

Common Excavation 98 m $870 $85,260
Pipe Supply 98 m $1,025 $100,450
Bedding 98 m $745 $73,010
Pipe Install & Backfill 98 m $510 $49,980

Special Access Manholes Weholite 2 l.s. $35,000 $70,000
300 mm WWS Forcemain 20 m $1,000 $20,000
250 mm Flap Gate 1 l.s. $75,000 $75,000
Standard Manholes 60 m $2,000 $120,000
Subtotal of WWS Piping $814,200
Pump Station 300 Lps 1 l.s. $1,170,000 $1,170,000
Total Cost $2,180,000
Contingency % 30 $654,000
Grand Total $2,850,000



Alternative 2 – Conventional Pipe Servicing Concept

The Class ‘D’ cost associated with providing a system capable of accommodating the wastewater
loadings described in this section and depicted in Figure 6.2 and Table 6.2 below is approximately $4.4
M.

Figure 6.2 Alternative 2 Depiction - On-Site Storage Servicing Concept



Table 6.3 Alternative 2 – Conventional Piping Servicing Concept (50,000 capacity)

Item Qty Units Unit Price Item Cost
Mob/Demob % 10 $339,920 $339,920
WWS Piping
200 mm WWS (Internal Site Piping) 754 m $300 $226,200
600 mm WWS (External Site Piping) 762 m $1,500 $1,143,000
300 mm WWS Forcemain 20 m $1,000 $20,000
Connection to 7th Avenue Trunk 1 l.s. $100,000 $100,000
Standard Manholes (6 m per 100 m of Sewer) 120 m $2,000 $240,000
Subtotal of WWS Piping $1,729,200
Pump Station 300 Lps 1 l.s. $1,670,000 $1,670,000
Total Cost $3,740,000
Contingency % 30 $1,122,000
Grand Total $4,485,000

Table 6.4 Alternative 2 – Conventional Piping Servicing Concept (33,000 capacity)

Item Qty Units Unit Price Item Cost
Mob/Demob % 10 $289,200 $289,200
WWS Piping
200 mm WWS (Internal Site Piping) 754 m $300 $226,200
600 mm WWS (External Site Piping) 762 m $1,500 $1,143,000
300 mm WWS Forcemain 20 m $1,000 $20,000
Connection to 7th Avenue Trunk 1 l.s. $100,000 $100,000
Standard Manholes (6 m per 100 m of Sewer) 120 m $2,000 $240,000
Subtotal of WWS Piping $1,729,200
Pump Station 200 Lps 1 l.s. $1,170,000 $1,170,000
Total Cost $3,190,000
Contingency % 30 $957,000
Grand Total $4,150,000



Check of Wastewater Loadings

The table below is a design guideline used for a number of recent North American stadium developments.
The table below appears to be based on the UK Sport Council Guidelines1, however, the number of toilets
and washbasins has been increased by factors of 4 and 3, respectively for males and by a factor of 1.4
for females.

Urinals Toilets Wash Basins
Male 1 per 70 males 1 for every 150 males

but not less than 2 per
toilet area

1 for every 100 males,
but not less than 2 per
toilet area

Female N/A 1 for every 25 females,
but not less than 2 per
toilet area

1 for every 50 females,
but not less than 2 per
toilet area

Note: Peak demand occurs in the 10-15 minute period at half time.  The following ratios of toilets and
wash basins relative to spectators noted above will be based on a male:female ratio of 70:30.

A comparison of the estimated fixture quantities based on the estimates by the Stadium Developer and
the design guidelines used in other stadium developments is shown below.

Stadium Developer Estimates
Design Guideline Estimates
Male:Female ratio of 70:30

Fixture Type

Proposed
33,000 Seat
Stadium

Proposed
50,000 Seat
Stadium

Proposed
33,000 Seat
Stadium

Proposed
50,000 Seat
Stadium

Sinks 498 753 429 650
Showers 46 46 N/A N/A
Urinals 220 341 330 500
Toilets 421 818 550 833

Based on the table above, it can be seen that the numbers of fixtures estimated by the Stadium
Developer are comparable to the design guideline example used for another stadium development.

1 John Geraint, Richard Sheaard, Ben Vicery.  (2007). “Stadia: A Design Development Guide” 4th Edition,
Architectural Press.



I & I Improvements

Inflow  & Infiltration Improvements

In an effort to acknowledge the anticipated improvement in the I & I for the development of the stadium
site a reduction of the contributing infiltration was made.

The original HYDRA model identified a large portion of the downtown core area with a high I & I value
which was modeled as a percent impervious value of 13.1% (RunoffArea2). Generally most other areas
contribute much lower values in the range of 1%. The following figure illustrate the estimated area with
above average I & I contribution.

Location of catchments included by 13% Impervious (Runoff Area 2) [145.8 ha]

The figure shows the CPR rail yard on the outer fringe of this area. It appears that this I & I value was
applied to the model on a coarse basis over the general area. The following figure shows a more
localized portion of this area that might be considered to impact the wastewater flows toward the 7th

Avenue trunk. The area above the dashed line would represent this area.



Determination of Contributing Area for reduction of RUNOFF AREA 2

The figure below shows the assumed model area with a high I & I potentially contributing to the 7th

Avenue trunk.



Location of catchments North of 12th AVE included by 13% Impervious (Runoff Area 2) [46.16 ha]

The reduction of I & I on the CPR rail yard with the new stadium development was applied by removing
the improved area from the overall contributing area shown above. The method is shown below:

Determination of reduction of infiltration resulting from the development of the Regina Stadium Site

Existing model catchment 30060 contributing area = 16.135 ha

Area north of 12th Ave. that has a Runoff Area2 value of 13.1% of impervious for infiltration = 46.16 ha

Reduction of infiltration in the Stadium Site represents [16.135 / 46.16] 0.35 of the entire area north of 12th

Ave.

This 35% improvement [0.35] translates to a reduction in the Runoff Area 2 value from 13.1 to:

[0.35 x 13.1] = 4.59% ……………..therefore reduce Runoff Area2 from 13.1 – 4.59 = 8.51%

The new I & I applied on the general area would be reduced from 13.1% to 8.51%.

The following hydrograph illustrates the original flow rate from the CPR rail yard assuming the high
infiltration rate of 13.1%.

Existing Rail Yard:  (high infiltration rate)



Improvement to General Area with Stadium I & I Reduction



On-Site Storage Tank Performance

The following profiles show the proposed discharge from the stadium site and connection to the existing
375 mm sewer on Dewdney Avenue for the DWF condition and the 10 year and 25 year wet weather
events.

2.0m dia PIPE STORAGE with 250mm DISCHARGE [Peak DWF + Stadium Inflow]

For the DWF condition, the 250 mm outlet pipe connecting to the existing wastewater collection system
as well as the tank reduces the flow entering the Dewdney Avenue wastewater system during the peak
half-time flow.  We can see from the profile that the peak inflow of 300 L/s into the tank from the lift station
is reduced to roughly 100 L/s (97.75 L/s in the model) at the peak flow into the surrounding sewer system
and the downstream wastewater collection system is able to accommodate this amount of discharge
without causing surcharge in the downstream system.



2.0m dia PIPE STORAGE with 250mm DISCHARGE [Peaks - 10 yr storm + Stadium Inflow]

Under the 10 year wet weather flow condition the tank and surrounding maximum surcharge levels are
roughly equivalent in elevation during the peak hydraulic grade line period (573.46 m in the wastewater
collection system and 573.58 m in the tank) meaning that some flow would still be discharging from the
tank to the collection system but it would be minimal.

The 250 mm discharge pipe would also deliver a maximum of roughly 63 L/s at its peak to the
surrounding wastewater collection system under the 10 year wet weather flow condition compared to the
peak inflow from the lift station of 300 L/s (note that the peak outflow of 63 L/s does not coincide with the
peak HGLs.  The figure above shows peak HGLs and peak flows during the entire simulation).



2.0m dia PIPE STORAGE with 250mm DISCHARGE [Peaks - 25 yr storm + Stadium Inflow]

Under the 25 year wet weather flow condition the tank is now below the surrounding hydraulic grade line
and therefore no flow would be coming out of the tank under these conditions.  The peak discharge from
the 250 mm outlet pipe would also have a peak discharge of roughly 60 L/s compared to the peak inflow
from the lift station of 300 L/s.



The following figure illustrates the water levels in the storage element for the 25 year event.  We see that
the maximum attained level in the tank is roughly 573.63 m.

Storage Element Water Levels - 25 yr storm + Stadium Inflow

The following hydrograph represents the inflow into the upstream end of the storage element from the
proposed commercial development on the stadium site. This represents the domestic and I & I flow over a
24 hour duration coinciding with the 25 year rainfall event. Total volume over a 24 hour period is just over
500 m3.

On-site Commercial Wastewater Hydrograph + 25 yr Storm (24 hour duration)
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ENTERTAINMENT CENTRE - STORM SEWER DESIGN CALCULATIONS - ALTERNATIVE 1 - PIPE STORAGE ELEMENTS

JOB #: 0037-099-00 REVISED: RSJ Frequency = 5 Years IDF Curve Information
SYSTEM: nCONC= 0.013 a = 1080.652

nPVC= 0.010 b = 8.418
Minimum cover is 1.8 m to the top of pipe c = 0.827
Vfull = 0.9 m/s or greater Pipe Grand Total = 53,972.77$

Location Drainage Area Runoff Sewer Design
From To

MH or
CBMH

No.

MH or
CBMH
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A
(ha.) C AC Cumul.

AC
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Tc
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i
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$/m
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$/m

Total
$/m Total Cost

S1 S2 0.90 0.65 0.585 0.585 15.00 79.63 0.130 0.375 0.45% 0.153 1.38 85% 0.7080 1.122 1.55 60.000 0.723 0.27 577.250 575.450 575.075 1.800 578.000 575.180 574.805 2.820 2.68 3.00 45.05$ 55.76$ 16.46$ 117.27$ 7,036.20$
S2 S5 0.000 0.903 15.72 77.65 0.196 3.000 0.15% 22.599 2.46 1% 0.0700 0.319 1.02 107.000 0.725 0.16 578.000 575.180 572.180 2.820 578.250 575.020 572.020 3.230 6.03 6.50
S5 S8 0.000 2.133 16.45 75.77 0.453 3.000 0.15% 22.599 2.46 2% 0.0970 0.393 1.26 97.000 0.657 0.15 578.250 574.995 571.995 3.255 578.350 574.849 571.849 3.501 6.38 6.50
S8 S13 0.000 2.822 17.11 74.16 0.586 3.000 0.15% 22.599 2.46 3% 0.1180 0.445 1.42 140.000 0.949 0.21 578.350 574.824 571.824 3.526 578.000 574.614 571.614 3.386 6.46 6.50

S13 S14 0.000 3.029 18.05 71.95 0.610 3.000 0.15% 22.599 2.46 3% 0.1180 0.445 1.42 18.000 0.122 0.03 578.000 574.589 571.589 3.411 577.850 574.562 571.562 3.288 6.35 6.50
S14 S15 0.000 7.441 18.18 71.68 1.493 3.000 0.15% 22.599 2.46 7% 0.1790 0.576 1.84 87.000 0.590 0.13 577.850 574.537 571.537 3.313 577.750 574.407 571.407 3.343 6.33 6.50
S15 S16 0.070 0.300 0.31% 0.070 0.99 100% 0.8200 1.140 1.13 34.000 0.573 0.11 577.750 574.407 574.107 3.343 577.200 574.301 574.001 2.899 3.42 3.50

S3 S2 0.49 0.65 0.318 0.318 15.00 79.63 0.071 0.300 0.65% 0.101 1.43 70% 0.6165 1.082 1.55 26.000 0.302 0.17 578.000 576.200 575.900 1.800 578.000 576.031 575.731 1.969 2.18 2.50 32.12$ 50.07$ 14.32$ 96.51$ 2,509.26$

S4 S5 1.04 0.65 0.675 0.675 15.00 79.63 0.151 0.375 0.55% 0.169 1.53 89% 0.7345 1.130 1.73 45.000 0.490 0.25 577.500 575.700 575.325 1.800 578.250 575.453 575.078 2.797 2.67 3.00 45.05$ 55.76$ 16.46$ 117.27$ 5,277.15$

S6 S5 0.85 0.65 0.555 0.555 15.00 79.63 0.124 0.375 0.40% 0.144 1.30 86% 0.7150 1.125 1.47 41.000 0.524 0.16 578.250 576.450 576.075 1.800 578.250 576.286 575.911 1.964 2.26 2.50 45.05$ 53.02$ 14.32$ 112.39$ 4,607.99$

S9 S8 1.06 0.65 0.689 0.689 15.00 79.63 0.154 0.375 0.60% 0.177 1.60 87% 0.7215 1.127 1.80 54.000 0.563 0.32 578.350 576.275 575.900 2.075 578.350 575.951 575.576 2.399 2.61 3.00 45.05$ 55.76$ 16.46$ 117.27$ 6,332.58$

S10 S13 2.07 0.10 0.207 0.207 15.00 79.63 0.046 0.250 0.50% 0.055 1.11 84% 0.7020 1.120 1.25 44.000 0.659 0.22 577.500 575.690 575.440 1.810 578.000 575.470 575.220 2.530 2.42 2.50 23.54$ 50.07$ 14.32$ 87.93$ 3,868.92$

S11 S12 5.01 0.88 4.411 4.411 15.00 79.63 0.984 0.750 1.00% 1.113 2.52 88% 0.7280 1.128 2.84 26.000 0.172 0.26 578.500 576.700 575.950 1.800 578.250 576.440 575.690 1.810 2.55 3.00 203.03$ 83.19$ 16.46$ 302.68$ 7,869.68$
S12 S14 0.000 4.411 15.17 79.15 0.978 3.000 0.60% 45.197 4.92 2% 0.0970 0.393 2.52 70.000 0.237 0.42 578.250 576.440 573.440 1.810 577.850 576.020 573.020 1.830 4.82 5.00
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S17 S18 1.02 0.88 0.901 0.901 15.00 79.63 0.201 3.000 0.30% 31.959 3.48 1% 0.0700 0.319 1.44 207.000 0.992 0.62 578.000 576.200 573.200 1.800 578.000 575.579 572.579 2.421 5.11 5.50
S18 S20 0.90 0.10 0.090 1.367 15.99 76.94 0.295 3.000 0.20% 26.095 2.84 1% 0.0700 0.319 1.18 70.000 0.411 0.14 578.000 575.554 572.554 2.446 577.750 575.414 572.414 2.336 5.39 5.50
S20 S21 0.054 0.300 0.26% 0.064 0.91 84% 0.7020 1.120 1.02 24.000 0.441 0.06 577.750 575.105 574.805 2.645 578.000 575.043 574.743 2.957 3.10 3.50 32.12$ 55.32$ 18.86$ 106.30$ 2,551.20$

S19 S18 0.58 0.65 0.376 0.376 15.00 79.63 0.084 0.300 0.60% 0.097 1.38 86% 0.7150 1.125 1.55 13.000 0.157 0.08 578.000 576.200 575.900 1.800 578.000 576.122 575.822 1.878 2.14 2.50 32.12$ 50.07$ 14.32$ 96.51$ 1,254.63$
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S22 S23 1.07 0.88 0.944 0.944 15.00 79.63 0.211 0.375 2.00% 0.322 2.92 65% 0.5870 1.064 3.11 108.000 0.617 2.16 577.750 575.950 575.575 1.800 577.000 573.790 573.415 3.210 2.88 3.00 45.05$ 55.76$ 16.46$ 117.27$ 12,665.16$
S23 S24 0.159 3.000 0.30% 31.959 3.48 0% 0.0000 0.000 0.00 35.000 0.168 0.11 577.000 573.790 570.790 3.210 576.240 573.685 570.685 2.555 5.88 6.00

Pricing
Upstream Downstream

Profile Pricing
Upstream Downstream

Profile Pricing
Upstream Downstream

Profile



ENTERTAINMENT CENTRE - STORM SEWER DESIGN CALCULATIONS - ALTERNATIVE 2 - TANK STORAGE ELEMENTS

JOB #: 0037-099-00 REVISED: RSJ Frequency = 5 Years IDF Curve Information
SYSTEM: nCONC= 0.013 a = 1080.652

nPVC= 0.010 b = 8.418
Minimum cover is 1.8 m to the top of pipe c = 0.827
Vfull = 0.9 m/s or greater Pipe Grand Total = 187,743.80$

Location Drainage Area Runoff Sewer Design
From To

MH or
CBMH
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S1 S2 0.90 0.65 0.585 0.585 15.00 79.63 0.130 0.450 0.16% 0.148 0.93 88% 0.7280 1.128 1.05 60.000 1.074 0.10 577.250 575.450 575.000 1.800 578.000 575.354 574.904 2.646 2.67 3.00 71.22$ 62.36$ 16.46$ 150.04$ 9,002.40$
S2 S5 0.000 0.903 16.07 76.73 0.194 0.525 0.15% 0.217 1.00 90% 0.7420 1.132 1.13 107.000 1.784 0.16 578.000 575.354 574.829 2.646 578.250 575.194 574.669 3.057 3.38 3.50 99.86$ 71.48$ 18.86$ 190.20$ 20,351.40$
S5 S10 0.000 2.133 17.86 72.40 0.432 0.750 0.13% 0.522 0.91 83% 0.6956 1.118 1.32 88.000 1.615 0.11 578.250 575.194 574.444 3.057 577.500 575.079 574.329 2.421 3.49 3.50 203.03$ 87.82$ 18.86$ 309.71$ 27,254.48$

S3 S2 0.49 0.65 0.318 0.318 15.00 79.63 0.071 0.300 0.65% 0.101 1.43 70% 0.6165 1.082 1.55 26.000 0.302 0.17 578.000 576.200 575.900 1.800 578.000 576.031 575.731 1.969 2.18 2.50 32.12$ 50.07$ 14.32$ 96.51$ 2,509.26$

S4 S5 1.04 0.65 0.675 0.675 15.00 79.63 0.151 0.450 0.40% 0.234 1.47 64% 0.5815 1.061 1.56 45.000 0.509 0.18 577.500 575.700 575.250 1.800 578.250 575.520 575.070 2.730 2.71 3.00 71.22$ 62.36$ 16.46$ 150.04$ 6,751.80$

S6 S5 0.85 0.65 0.555 0.555 15.00 79.63 0.124 0.375 0.40% 0.144 1.30 86% 0.7150 1.125 1.47 42.000 0.537 0.17 578.250 576.450 576.075 1.800 578.250 576.282 575.907 1.968 2.26 2.50 45.05$ 53.02$ 14.32$ 112.39$ 4,720.38$

S9 S10 1.06 0.65 0.689 0.689 15.00 79.63 0.154 0.375 1.00% 0.228 2.06 67% 0.5990 1.072 2.21 88.000 0.711 0.88 578.350 576.550 576.175 1.800 577.500 575.670 575.295 1.830 2.19 2.50 45.05$ 53.02$ 14.32$ 112.39$ 9,890.32$

S11 S10 5.01 0.88 4.411 4.411 15.00 79.63 0.984 0.750 1.10% 1.168 2.64 84% 0.7020 1.120 2.96 50.000 0.315 0.55 578.500 576.250 575.500 2.250 577.500 575.700 574.950 1.800 2.77 3.00 203.03$ 83.19$ 16.46$ 302.68$ 15,134.00$

S10 S16 0.070 0.375 0.25% 0.114 1.03 61% 0.5640 1.049 1.08 140.000 2.263 0.35 577.500 574.960 574.585 2.540 577.200 574.610 574.235 2.590 2.94 3.00 45.05$ 55.76$ 16.46$ 117.27$ 16,417.80$

112,031.84$
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S17 S18 1.02 0.88 0.901 0.901 15.00 79.63 0.201 0.525 0.30% 0.306 1.41 66% 0.5930 1.068 1.51 241.000 2.841 0.72 578.000 576.200 575.675 1.800 578.000 575.477 574.952 2.523 2.69 3.00 99.86$ 68.84$ 16.46$ 185.16$ 44,623.56$
S18 S20 0.90 0.10 0.090 1.367 17.84 72.43 0.277 0.525 0.35% 0.331 1.53 84% 0.7020 1.120 1.71 50.000 0.546 0.18 578.000 575.452 574.927 2.548 577.750 575.277 574.752 2.473 3.04 3.50 99.86$ 71.48$ 18.86$ 190.20$ 9,510.00$
S20 S21 0.054 0.300 0.26% 0.064 0.91 84% 0.7020 1.120 1.02 40.000 0.736 0.10 577.750 575.006 574.706 2.744 578.000 574.902 574.602 3.098 3.22 3.50 32.12$ 55.32$ 18.86$ 106.30$ 4,252.00$

S19 S18 0.58 0.65 0.376 0.376 15.00 79.63 0.084 0.300 0.60% 0.097 1.38 86% 0.7150 1.125 1.55 13.000 0.157 0.08 578.000 576.200 575.900 1.800 578.000 576.122 575.822 1.878 2.14 2.50 32.12$ 50.07$ 14.32$ 96.51$ 1,254.63$

59,640.19$

Location Drainage Area Runoff Sewer Design
From To

MH or
CBMH

No.

MH or
CBMH

No.

A
(ha.) C AC Cumul.

AC

Cumul
Tc

(Ti = 15
min  )

i
(mm/hr)

Q
(m3/s)

D
(Actual)

(m)

Pipe
So

(m/m)

Qfull

(m3/s)

V
(full)
(m/s)

% Diff
(Q/Qfull)

y/D V/Vfull

V
(design)

(m/s)

Pipe
L

(m)

Time
of

Flow
(min)

Fall in
Sewer

(m)

Surface
Elev.
(m)

T.O.P
Elev (m)

INVEL
(m) Cover (m)

Surface
Elev.
(m)

T.O.P
Elev (m)

INVEL
(m) Cover (m)

Average
Pipe

Depth (m)

Rounded
Pipe

Depth

Pipe Price
$/m

Install
$/m

Compaction
$/m

Total
$/m Total Cost

S22 S24 1.07 0.88 0.944 0.944 15.00 79.63 0.211 0.375 1.10% 0.239 2.16 88% 0.7280 1.128 2.44 143.000 1.102 1.57 577.750 575.950 575.575 1.800 576.240 574.377 574.002 1.863 2.21 2.50 45.05$ 53.02$ 14.32$ 112.39$ 16,071.77$

16,071.77$

Pricing
Upstream Downstream

Profile Pricing

Profile Pricing
Upstream Downstream

Upstream Downstream

Profile
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East Catchment Post Development Stormwater Runoff Volume
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Storage Volume m3Max Storage Volume Required = 7,800 m3
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Max Storage Volume Required = 1,150 m3
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High Level Feasibility Study - Entertainment Centre
Stormwater Serviceability Review
Alternative 1 - Pipe Storage Elements
1 in 100 Year Storage Capability Class "D" Cost Estimate

3000mm HDPE Pipe

Item Unit Quantity Unit Cost Cost
Mob/Demob % 10% $6,747,000 $675,000
Common Excavation m 1281 $987.00 $1,265,000
Pipe Supply m 1281 $2,385.00 $3,056,000
Bedding m 1281 $849.00 $1,088,000
Pipe Install & Backfill m 1281 $600.00 $769,000
Inlet & Outlet Connections/Tees Each 13 $5,000.00 $65,000
Lift Stations Each 2 $225,000.00 $450,000
Minor System Piping Lump Sum 1 $54,000.00 $54,000
Construction Subtotal $7,422,000
Contingency % 30% $7,422,000 $2,227,000
Construction Total $9,649,000



High Level Feasibility Study - Entertainment Centre
Stormwater Serviceability Review
Alternative 2 - Tank Storage Elements
1 in 100 Year Storage Capability Class "D" Cost Estimate

Storage Volume = 7868 m3

Man minutes to assemble each tank module = 3 minutes
# of modules = 21,218

assembly time = 1060.9 hours
Laborer Rate = $45.00 /hr

Assembly Labor Cost = $47,740.50
Foreman Rate = $80.00 /hr

Assembly Foreman Cost (@1 Foreman/3 Laborers) = $28,290.67

Install Cost is approx = Assembly Cost = $76,031.17

Assemble & Install Cost = $152,062.33
Assemble & Install Cost = $20.00 /m

Enter Values in boxes, the rest is calculated Project Name :

modules wide modules long height (ft) width (m) length (m) height (m) Area (m2) tank volume (m3) storage volume (m3)
103 103 6.0 47.092 94.183 1.829 4,435.2 8111.162 7867.828

width (ft) length (ft) height (ft) Area (ft2) tank volume (ft3) storage volume (ft3)
154.50 309.00 6.00 47,740.5 286,443.0 277,849.7

# modules/level 10,609 tank volume (imp gal) storage volume (imp gal)
# levels 2 Level 1 1,784,455.7 1,730,922.1
total # modules 21,218 Level 2

* heights are configured in 1.5' to 6' in 6" increments only

Note: this calculator is for reference only.
Brentwood Industries and its distributors are not responsible for any errors made in determining StormTank dimensions and volumes.

Storage Volume = 1187 m3

Man minutes to assemble each tank module = 3 minutes
# of modules = 3,200

assembly time = 160 hours
Laborer Rate = $45.00 /hr

Assembly Labor Cost = $7,200.00
Foreman Rate = $80.00 /hr

Assembly Foreman Cost (@1 Foreman/3 Laborers) = $4,266.67

Install Cost is approx = Assembly Cost = $11,466.67

Assemble & Install Cost = $22,933.33
Assemble & Install Cost = $20.00 /m

Enter Values in boxes, the rest is calculated Project Name :

modules wide modules long height (ft) width (m) length (m) height (m) Area (m2) tank volume (m3) storage volume (m3)
40 40 6.0 18.288 36.576 1.829 668.9 1223.288 1186.589

width (ft) length (ft) height (ft) Area (ft2) tank volume (ft3) storage volume (ft3)
60.00 120.00 6.00 7,200.0 43,200.0 41,904.0

# modules/level 1,600 tank volume (imp gal) storage volume (imp gal)
# levels 2 Level 1 269,123.3 261,049.6
total # modules 3,200 Level 2

* heights are configured in 1.5' to 6' in 6" increments only

Note: this calculator is for reference only.
Brentwood Industries and its distributors are not responsible for any errors made in determining StormTank dimensions and volumes.

Saskatchewan Multi Use Facility

module height
3
3

Brentwood StormTank Dimension Calculator

Saskatchewan Multi Use Facility

module height
3
3

Brentwood StormTank Dimension Calculator



Storage Volume = 404 m3

Man minutes to assemble each tank module = 3 minutes
# of modules = 1,089

assembly time = 54.45 hours
Laborer Rate = $45.00 /hr

Assembly Labor Cost = $2,450.25
Foreman Rate = $80.00 /hr

Assembly Foreman Cost (@1 Foreman/3 Laborers) = $1,452.00

Install Cost is approx = Assembly Cost = $3,902.25

Assemble & Install Cost = $7,804.50
Assemble & Install Cost = $20.00 /m

Enter Values in boxes, the rest is calculated Project Name :

modules wide modules long height (ft) width (m) length (m) height (m) Area (m2) tank volume (m3) storage volume (m3)
33 33 3.0 15.088 30.175 0.914 455.3 416.300 403.811

width (ft) length (ft) height (ft) Area (ft2) tank volume (ft3) storage volume (ft3)
49.50 99.00 3.00 4,900.5 14,701.5 14,260.5

# modules/level 1,089 tank volume (imp gal) storage volume (imp gal)
# levels 1 Level 1 91,586.0 88,838.4
total # modules 1,089 Level 2

* heights are configured in 1.5' to 6' in 6" increments only

Note: this calculator is for reference only.
Brentwood Industries and its distributors are not responsible for any errors made in determining StormTank dimensions and volumes.

module height
3

N/A

Brentwood StormTank Dimension Calculator

Saskatchewan Multi Use Facility



High Level Feasibility Study - Entertainment Centre
Stormwater Serviceability Review
Alternative 2 - Tank Storage Elements
1 in 100 Year Storage Capability Class "D" Cost Estimate

Stormtank Modules - East Storage
Item Unit Quantity Unit Cost Cost

Mob/Demob % 10% $4,524,000 $453,000
Common Excavation m3 20000 $18.00 $360,000
Tank Supply m3 7868 $320.00 $2,518,000
Tank Install m3 7868 $20.00 $158,000
Clean Stone Bedding/Backfill/Cover m3 12140 $70.00 $850,000
Haul Excess Fill Offsite m3 20000 $14.00 $280,000
Inlet & Outlet Tie in Each 4 $5,000.00 $20,000
Minor System Piping Lump Sum 1 $113,000.00 $113,000
Lift Stations Each 1 $225,000.00 $225,000
Construction Subtotal $4,977,000
Contingency % 30% $4,977,000 $1,494,000
Construction Total $6,471,000

Stormtank Modules - NW Storage
Item Unit Quantity Unit Cost Cost

Mob/Demob % 10% $1,011,000 $102,000
Common Excavation m3 3800 $18.00 $69,000
Tank Supply m3 1187 $320.00 $380,000
Tank Install m3 1187 $20.00 $24,000
Clean Stone Bedding/Backfill/Cover m3 2620 $70.00 $184,000
Haul Excess Fill Offsite m3 3800 $14.00 $54,000
Inlet & Outlet Tie in Each 3 $5,000.00 $15,000
Minor System Piping Lump Sum 1 $60,000.00 $60,000
Lift Stations Each 1 $225,000.00 $225,000
Construction Subtotal $1,113,000
Contingency % 30% $1,113,000 $334,000
Construction Total $1,447,000

Stormtank Modules - SW Storage
Item Unit Quantity Unit Cost Cost

Mob/Demob % 10% $328,000 $33,000
Common Excavation m3 1800 $18.00 $33,000
Tank Supply m3 404 $320.00 $130,000
Tank Install m3 404 $20.00 $9,000
Clean Stone Bedding/Backfill/Cover m3 1400 $70.00 $98,000
Haul Excess Fill Offsite m3 1800 $14.00 $26,000
Inlet & Outlet Tie in Each 3 $5,000.00 $15,000
Minor System Piping Lump Sum 1 $17,000.00 $17,000
Construction Subtotal $361,000
Contingency % 30% $361,000 $109,000
Construction Total $470,000

Total Cost = $8,388,000


