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1.0

INTRODUCTION

1.1

PURPOSE

This purpose of this traffic impact study (TIS) is to:
•

Determine any impacts to the transportation system in the study area resulting from the
proposed redevelopment of the Brandon Shoppers Mall.

•

Recommend context-appropriate geometric or operational improvements necessary to
safely and efficiently accommodate the changes in transportation demand resulting
from the proposed redevelopment.

A traffic impact study is required for the redevelopment—proposed by Morguard Investments
Limited—because the redevelopment site is located in area of existing high traffic congestion,
with direct access to an arterial street.

1.2

SITE LOCATION

The site of the proposed redevelopment is the Brandon Shoppers Mall, located immediately
southwest of the intersection of 18th Street and Richmond Avenue. Figure 1 shows the site
location in the context of Brandon and the surrounding transportation system.
Existing land use adjacent to Brandon Shoppers Mall is a mix of residential and commercial.
Development to the west is predominantly residential, while development to the east and north
is mainly commercial. Figure 2 shows Brandon Shoppers Mall in the local context.
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Figure 1: Brandon Shoppers Mall in Regional Context
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Figure 2: Brandon Shoppers Mall in Local Context

sf v:\1137\active\113707030\0500_reports\0501_drafts\20161221_tis_brandon_v2.docx

3

BRANDON SHOPPERS MALL REDEVELOPMENT
TRAFFIC IMPACT STUDY
Introduction
December 21, 2016

1.3

STUDY OBJECTIVES

The purposes of the TIS were accomplished by completing the following objectives:
•

Determine characteristics of the redevelopment that will influence the study:
o

Phasing of redevelopment.

o

Land use modifications included in the redevelopment.

o

Peak trip generating times for the redevelopment (ie: morning and afternoon
street peak hours, Saturday afternoon peak hour, etc.).

o

Current and past configurations of the Brandon Shoppers Mall.

•

Determine appropriate analysis years based on development phasing.

•

Determine extents of the study area and confirm with officials from the City of Brandon.

•

Document existing conditions in the study area, including:

•

•

o

Existing on-site and adjacent land uses.

o

Roadway geometry.

o

Traffic control at intersections in the study area.

o

Existing traffic volumes.

o

Traffic restrictions and speed limits.

o

Transit routes servicing the proposed development.

o

Active transportation facilities.

Forecast future analysis year traffic volumes in the study area, with consideration of data
from several sources:
o

Historical traffic data.

o

Traffic volume forecasts from the Brandon Area Road Network Development
Plan, completed in 2007.

Estimate trip generation resulting from the proposed redevelopment.
o

Consider observed trip generation rates for the existing mall configuration.

o

Refer to the Institute of Transportation Engineers Trip Generation Manual, 9th
Edition for trip generation data.

•

Conduct transportation analyses on the study area based on existing conditions and on
future forecast conditions.

•

Determine requirements for modifications to the transportation system in the study area.
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1.4

DESCRIPTION OF PROPOSED DEVELOPMENT

The Brandon Shoppers Mall has gone through significant changes in recent years. Prior to 2015,
the mall included a 40,600 ft2 Safeway grocery store and a 108,600 ft2 Target retail store. As of
April 2016 both of those spaces were vacant.
The proposed redevelopment includes two configurations. The first—referred to as SK-035A
according to the site plan shown on Figure 3—includes the following changes to the existing
(April 2016) condition:
•

Redevelopment of the vacant Target store into 29,600 ft2 of retail space and a 62,500 ft2
grocery store.

•

Addition of 10,000 ft2 to the existing SportChek retail store.

•

Redevelopment of the vacant Safeway grocery store into 14,600 ft2 of retail space and a
26,000 ft2 fitness centre.

•

Development of pad sites totaling 24,000 ft2 on the existing parking lots. Development on
the pad sites will include sit down restaurants, drive-thru restaurants, service retail, and a
coffee shop.

The second configuration—referred to as SK-034 according to the site plan shown on Figure 4—
includes the changes from the SK-035A configuration, with the following modification:
•

Retail space for the Target store redevelopment is configured differently and the existing
Five Guys Restaurant is relocated to a larger unit, for a net retail floor area increase of 91
ft2 and a net restaurant floor area increase of 1,206 ft2 compared to SK-035A.

Table 1 shows floor area comparisons for the past land use scenario (with Target and Safeway
still active), the current land use scenario (with Target and Safeway inactive), and each of the
proposed redevelopment scenarios. Floor areas are separated by usage type.
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Figure 3: SK-035A Site Plan
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Figure 4: SK-034 Site Plan
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Table 1: Land Use Scenarios
Area Type

Previous
Configuration

Existing
Configuration

Proposed
(SK-035A)
Configuration

Proposed
(SK-034)
Configuration

Mall

327,650

178,450

321,176

322,473

Retail

156,813

156,813

211,060

211,151

Department Store

108,566

-

-

-

Fast Food Restaurant

16,672

16,672

16,672

17,878

Sit-Down Restaurant

4,965

4,965

4,965

4,965

Grocery Store

40,634

-

62,479

62,479

Fitness Center

-

-

26,000

26,000

Outparcel

-

-

24,038

24,038

Sit-Down Restaurant
Pad Unit

-

-

8,000

8,000

Fast Food Drive-Thru
Restaurant Pad Unit

-

-

5,150

5,150

Service Retail Pad
Unit

-

-

9,238

9,238

Drive-Thru Coffee
Shop Pad Unit

-

-

1,650

1,650

Other

39,687

39,687

39,687

39,687

Theatre

39,687

39,687

39,687

39,687

TOTAL

367,337

218,137

384,901

386,198

Floor areas are shown for the entire Brandon Shoppers Mall complex, including the Theatre at
the south end of the site.
The changes (in either SK-035A or SK-034) are expected to be complete by 2021. Since this is a
relatively short horizon, more detailed phasing information was not obtained. Analysis years
include 2016 (existing conditions), 2021 (opening day/full build out conditions) and 2026 (full
build out plus five years).
The existing hours of operation are from 9:30 AM to 9:00 PM Monday to Saturday and 11:00 AM
to 5:00 PM Sunday. With the retail character of the site, analysis hours for the study were set to
the weekday PM peak hour of traffic on the adjacent streets and the Saturday peak hour.
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The previous, existing, and proposed configurations all include the same access configuration.
Accesses include:
•

The signalized intersection on 18th Street south of Richmond Avenue

•

The signalized intersection at 18th Street and Aberdeen Avenue

•

The two-way stop controlled theatre access intersection on 18th Street approximately 180
m north of Maryland Avenue

•

The right-in right-out intersection on Richmond Avenue west of 18th Street

•

Three two-way stop controlled accesses to 20th Street

1.5

STUDY AREA

The study area was defined in consultation with the City of Brandon Engineering Department.
The study area includes the Brandon Shoppers Mall site, 18th Street from north of Richmond
Avenue to north of Maryland Avenue, Richmond Avenue from west of 20th Street to east of 18th
Street, and 20th Street from Richmond Avenue to the south mall access.
Study intersections for the traffic analysis include:
•

18th Street and Richmond Avenue

•

18th Street and the mall access south of Richmond Avenue

•

18th Street and the Canadian Tire access north of Aberdeen Avenue

•

18th Street and Aberdeen Avenue

•

18th Street and the theatre access north of Maryland Avenue

•

Richmond Avenue and 20th Street

Notice that the intersection of 18th Street and the Canadian Tire access is not an access to
Brandon Shoppers Mall. This intersection was included as a study intersection to analyze
southbound left-turn performance and queueing, at the request of the City of Brandon
Engineering Department.
The study area and study intersections are shown on Figure 5.
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Figure 5: Study Area
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2.0

EXISTING CONDITIONS

2.1

STUDY AREA LAND USE

Land use within the study area is limited to the uses in Brandon Shoppers Mall. The mall includes
retail units, fast food units, and a theatre. Prior to 2015 the mall included a Safeway grocery store
and a Target retail store. Past and current land uses are shown in Table 1 in Section 1.4.
Land use in the surrounding area is largely residential, with commercial land uses concentrated
around the intersection of 18th Street and Richmond Avenue and extending to the north along
18th Street. The development pattern transitions from urban/suburban to rural just south of
Patricia Avenue, approximately 950 meters south of the study area. There is a cemetery
immediately to the east of 18th street, south of Aberdeen Avenue and North of Maryland
Avenue.

2.2

BACKGROUND TRAFFIC

2.2.1

Traffic Volumes

Existing (Background) traffic volumes were collected by a series of traffic counts conducted in
April and May 2016. Intersection turning movement counts (TMCs) were collected at each of the
study intersections from 7:30 AM to 9:00 PM with each study intersection counted at least once
on a weekday and once on a Saturday.
Tube counts were conducted at the right-in right-out access onto Richmond Avenue and at the
mall access driveways off of 20th Street. Tube counters were also used at the connections
between the mall parking lots and the theatre parking lots, to better determine trip generation
for the mall retail area as distinct from the theatre.
Peak hours were determined for each TMC. Weekday peak hours occurred between 3:45 PM
and 5:30 PM depending on the count date and the intersection. Saturday peak hours occurred
between 1:30 PM and 4:00 PM.
Final background traffic volumes were calculated for each intersection by averaging the
available count data. Average volumes were then rounded up to the nearest 5 vph and
balanced. Imbalances were allowed to remain where driveways were present between study
intersections. Imbalances remained on northbound 18th Street between the Canadian Tire
Access and Aberdeen Avenue and on westbound Richmond Avenue between 18th Street and
20th Street.
Figure 6 shows the 2016 weekday PM peak hour balanced traffic volumes. Figure 7 shows the
2016 Saturday peak hour balanced traffic volumes.

sf v:\1137\active\113707030\0500_reports\0501_drafts\20161221_tis_brandon_v2.docx

12

BRANDON SHOPPERS MALL REDEVELOPMENT
TRAFFIC IMPACT STUDY
Existing Conditions
December 21, 2016

Figure 6: Balanced 2016 Weekday PM Peak Hour Volumes
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Figure 7: Balanced 2016 Saturday Peak Hour Volumes
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Traffic count data from the mall accesses was used to derive trip generation rates from the
current (2016) mall land uses. These derived trip generation rates were used in estimating trip
generation for the proposed mall redevelopment. Discussion on trip generation is included in
Section 3.1.
Background traffic data was also collected from the Manitoba Highway Traffic Information
System (MHTIS) for calculating heavy vehicle percentages and historical traffic growth rates.

2.2.2

Heavy Vehicles

The 2016 traffic counts did not classify the traffic by vehicle type, so heavy vehicle percentages
could not be calculated. However, MHTIS included a traffic count from 2012 at the intersection
of 18th Street and Aberdeen Avenue. That count included vehicle classification, which showed
that from 4:00 PM to 6:00 PM 18th Street through movements had approximately 6% heavy
vehicles, while all other movements had approximately 1.5% heavy vehicles.

2.2.3

Peak Hour Factor

The peak hour factor (PHF) describes how much traffic volume fluctuates within the peak hour.
The PHF is calculated as follows:
=

4 ×

15

Peak hour factors typically range between 0.85 and 0.92. Lower peak hour factors indicate that
the peak hour volume is more concentrated within a smaller time frame, while higher peak hour
factors indicate that the peak hour traffic volumes are spread consistently throughout the peak
hour.
Peak hour factors were calculated from the count data and averaged over the study area. The
averaged peak hour factor was 0.93 during the weekday PM peak hour, and 0.94 during the
Saturday peak hour.

2.3

EXISTING TRANSPORTATION SYSTEMS

2.3.1

Pedestrian, Active Transportation, Transit

The following points describe characteristics of the pedestrian, active transportation, and transit
systems in the study area:
•

18th Street has sidewalks along both sides from north of Richmond Avenue to the mall
access south of Richmond Avenue. The sidewalk on the west (southbound) side of the
street is terminated at the bus stop south of that intersection. The east (northbound)
sidewalk continues south to Aberdeen Avenue where it connects to the path system
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within the cemetery east of 18th Street and south of Aberdeen Avenue. The west side
sidewalk begins again at the bus stop just north of the theatre access and is continued
south to Maryland Avenue.
•

Richmond Avenue has sidewalks on both sides of the street from east of 18th Street to
west of 20th Street.

•

20th Street has sidewalks along both sides from Richmond Avenue to Ottawa Avenue,
where the west side sidewalk is terminated. The east side sidewalk continues south to the
theatre access. South of that point there are no sidewalks on 20th Street.

•

Pedestrian crossings are provided at signalized intersections. There is also a pedestrian
corridor crossing across Richmond Avenue approximately 115 m west of 18th Street. This
crossing links the mall parking lot to a McDonalds restaurant north of Richmond Avenue.

•

Transit stops are provided at:

2.3.2

o

18th Street south of mall access south of Richmond Avenue.

o

18th Street north of the theatre access.

o

Richmond Avenue at the pedestrian corridor crossing.

o

20th Street at Ottawa Avenue.

o

20th Street near the southernmost access to the mall.

Streets

Table 2 lists characteristics of key streets in the study area. Road classifications are given
according to the City of Brandon classification system and the MIT highway classification system,
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as presented in the Brandon Area Road Network Development (BARND) Plan, completed in
2007.

Table 2: Street Characteristics
Street

Road Classification
(Brandon/MIT)

Basic CrossSection

Posted Speed
Limits

18th Street

Arterial/Feeder

Four-Lane
Divided

50 km/h

Richmond Avenue

Arterial/Feeder

Four-Lane
Divided

50 km/h

Aberdeen Avenue

Collector/Unclassified

Two-Lane
Undivided

50 km/h

20th Street

Local/Unclassified

Two-Lane
Undivided

50 km/h

The BARND Plan recommended further review of the classification of Aberdeen Avenue from 1st
Street to 18th Street. At the time (2007) Aberdeen Avenue was classified as a collector street from
1st Street to 10th Street, and as a local street from 10th Street to 18th Street. The BARND Plan
recommended the classification be reversed, with Aberdeen Avenue classified as a collector
street from 10th Street to 18th Street, and as a local street from 1st Street to 10th Street.
With respect to Provincial Highway Classifications, the BARND Plan recommended that 18th
Street be changed from an Auxiliary/Core classification to a Feeder classification, and that
Richmond Avenue be changed to a Feeder classification.
The classifications listed in Table 2 reflect the recommended classification changes in the BARND
Plan.

sf v:\1137\active\113707030\0500_reports\0501_drafts\20161221_tis_brandon_v2.docx

17

BRANDON SHOPPERS MALL REDEVELOPMENT
TRAFFIC IMPACT STUDY
Existing Conditions
December 21, 2016

2.3.3

Intersection Control Systems

Table 3 lists traffic control systems in the study area.

Table 3: Intersection Control Systems
Intersection

Type

Comments

18th St and
Richmond Ave

Signalized Intersection (SemiActuated, Rest on 18th St)

Protected-permitted left-turns
in all directions. Right-turn
cutoffs in all directions.

18th St and Mall Access
South of Richmond Ave

Signalized Intersection (SemiActuated, Rest on 18th St)

Protected-permitted
southbound left-turns.

18th Street and Canadian
Tire Access

Two-Way Stop Control

No Left-turns out of Canadian
Tire Parking Lot.

18th Street and
Aberdeen Avenue

Signalized Intersection (SemiActuated, Rest on 18th St)

All left-turns permitted
phasing.

18th Street and
Theatre Access

Two-Way Stop Control

Northbound and southbound
left-turn lanes provided.

Richmond Ave and
20th Street

Signalized Intersection (SemiActuated, Rest on Richmond Ave)

Protected-permitted
westbound left-turns.

Richmond Ave and Mall
Access West of 18th Street

Two-Way Stop Control

Right-in, Right-out to/from
Eastbound Richmond Avenue.

Through the study area 18th Street has exclusive left-turn lanes at all intersections. Right-turn lanes
with and without cut-offs are provided in some locations. Richmond Avenue is also provided
with exclusive left and right-turn lanes.
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3.0

PROJECTED DEVELOPMENT TRAFFIC

3.1

TRIP GENERATION

Trip generation estimates are usually completed using data from the Institute of Transportation
Engineers (ITE) Trip Generation Manual, 9th Edition. The Trip Generation Manual includes data on
trip generation rates measured at various types of land uses throughout North America.
For this TIS, the existing traffic data included traffic counts at all of the accesses to the mall, so
trip generation rates could be derived for the existing mall. Trip generation for the mall
redevelopment was estimated with consideration for these observed trip generation rates as
well as the Trip Generation Manual rates.

3.1.1

Observed Trip Generation Rates

Observed trip generation rates were calculated from the accesses to the mall, with theatre
traffic excluded. The theatre will have peak trip generation at different times from the rest of the
mall, and would thus skew the observed trip generation rate per 1,000 ft2 of floor area.
Observed trip generation for the mall was calculated from the intersection and tube counts.
Traffic volumes entering and exiting the mall were added from the appropriate count locations
to give the total trip generation for the mall during the weekday PM peak hour, the Saturday
peak hour, and average daily traffic (ADT). Multiple locations had counts for multiple days, so in
those cases the counted volumes were averaged. The observed trip generation was:
•

Weekday PM Peak Hour: 744 trips (395 in, 349 out)

•

Saturday Peak Hour: 973 trips (487 in, 486 out)

•

Weekday ADT: 7,386 trips( 3,693 in, 3,693 out)

Weekday counts did not cover 24 hour periods, so true ADT counts were not available. It was
assumed that most mall activity would occur in the period counted (7:30 AM to 9:00 PM) so ADT
was estimated from the 7:30 AM to 9:00 PM count data. The initial estimates from that data had
approximately 450 more trips entering the mall than exiting. This was likely because some mall
employees and patrons were still at the mall at 9:00 PM when the counts ended, and left the
mall later. To correct for this the exiting trips for mall were set equal to the entering trips. This is
reflected in the weekday ADT trip generation stated above.
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The existing mall had 178,450 ft2 of active floor area. With that floor area and the observed trip
generation totals, the observed trip generation rates were:
•

Weekday PM Peak Hour: 4.17 trips per 1,000 ft2 (53% in, 47% out)

•

Saturday Peak Hour: 5.45 trips per 1,000 ft2 (50% in, 50% out)

•

Weekday ADT: 41.38 trips per 1,000 ft2 (50% in, 50% out)

The following section shows how these rates compare to the trip generation rates in the Trip
Generation Manual, 9th Edition.

3.1.2

Trip Generation Manual

The Trip Generation Manual includes a land use category for shopping centers, using data
collected between the 1960s and 2000s at shopping centers in the United States and Canada.
The shopping center land use category is listed as Land Use 820 in the 9th Edition of the Trip
Generation Manual.
Table 4 shows trip generation statistics for the shopping center land use category. The trip
generation rates observed at Brandon Shoppers Mall are also listed for comparison.

Table 4: Trip Generation Manual Shopping Center Trip Generation Statistics

Time Period

Range of Trip
Generation Rates
per 1,000 ft2 GLA

Average Trip Generation
Rate per 1,000 ft2 GLA for
Shopping Centers with
178,450 ft2 GLA

Observed Trip
Generation Rates
(% of ITE Rate)

Weekday PM Peak Hour of
Adjacent Street Traffic

0.68 – 29.27

4.95

4.17 (84%)

Saturday Peak Hour

1.46 – 18.32

7.14

5.45 (76%)

Weekday ADT

12.50 – 270.89

55.45

41.38 (75%)

In the three time periods the observed trip generation rates fell within the Trip Generation
Manual range of rates. In the Weekday PM peak hour the observed rate was 84% of the
average rate, the Saturday observed rate was 76% of the average, and the weekday ADT rate
was 75% of the average rate.
This indicates that the observed rates are reasonable and that the existing Brandon Shoppers
Mall was generating trips at approximately 75% to 85% of average rates.
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3.1.3

Trip Generation Estimates for Mall Redevelopment

The Trip Generation Manual overestimated trip generation values when compared to the site
observed trip generation rates. Since the observed trip generation rates represented up-to-date
local conditions—rather than an average of conditions from the 1960s to 2000s in the USA and
Canada—the observed rates were used to estimate trip generation resulting from the in-mall
components of the redevelopment. Trip generation for the pad sites was estimated using data
from the Trip Generation Manual.
Table 1 shows the in-mall floor areas for the proposed mall redevelopment schemes. The SK-034
configuration includes slightly more floor area, so that configuration was used to represent the
redevelopment scenario with the greatest trip generation.
Table 5 shows how trip generation was estimated for the mall under the SK-034 redevelopment
scenario.

Table 5: Trip Generation – In-Mall Components
Mall Area

Time Period

Trip Generation Rate
per 1,000 ft2 GLA

Trip Generation Estimate

322,473 ft2

Weekday PM
Saturday Peak
Weekday ADT

4.17 (53% in, 47% out)
5.45 (50% in, 50% out)
41.38 (50% in, 50% out)

1,345 (713 in, 632 out)
1,757 (931 in, 826 out)
13,344 (6,672 in, 6,672 out)

If the mall redevelopment is implemented per the SK-034 scenario, estimated trip generation
from the in-mall components (not including the pad units) is 1,345 trips during the weekday PM
peak hour, 1,757 trips during the Saturday peak hour, and 13,344 trips for weekday average daily
traffic (ADT).
Trip generation for the pad units was estimated using data from the Trip Generation Manual. ITE
land use categories were assigned to the pad units based on their projected uses. There will
likely be some internal interaction between the pad units and the rest of the mall, so based on
engineering judgment the pad unit trip generation was reduced by 20%. This reduction was used
for the weekday PM peak hour, the Saturday peak hour, and the weekday ADT period.
Table 6 shows the resulting trip generation estimates for the pad units before the 20% reduction
was applied.
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Table 6: Trip Generation – Pad Units (Gross)
Average Trip
Generation Rate per
1,000 ft2 Floor Area

Use

ITE Land Use
Category

Area
[ft2]

Sit-Down
Restaurant
Pad Unit

932: High-Turnover
(Sit-Down)
Restaurant

8,000

Weekday PM:
Saturday Peak:
Weekday ADT:

9.85
14.07
127.15

79 (47 in, 32 out)
113 (60 in, 53 out)
1,018 (509 in, 509 out)

Fast Food DriveThru Restaurant
Pad Unit

934: Fast-Food
Restaurant with
Drive-Through
Window

5,150

Weekday PM:
Saturday Peak:
Weekday ADT:

32.65
59.00
496.12

168 (87 in, 81 out)
304 (155 in, 149 out)
2,556 (1,278 in, 1,278 out)

Service Retail
Pad Unit

826: Specialty
Retail

9,238

Weekday PM:
Saturday Peak:
Weekday ADT:

2.71
4.821
44.32

25 (11 in, 14 out)
45 (23 in, 22 out)
410 (205 in, 205 out)

Drive-Thru Coffee
Shop Pad Unit

937: Coffee/Donut
Shop with
Drive-Through
Window

1,650

Weekday PM:
Saturday Peak:
Weekday ADT:

42.80
84.52
818.58

71 (36 in, 35 out)
139 (70 in, 69 out)
1,352 (676 in, 676 out)

Total
1

Trips Generated

343 (181 in, 162 out)
601 (308 in, 293 out)
5,332 (2,668 in, 2,668 out)

24,038

No rate provided for Land Use 826. Rate taken from related Land Use 820: Shopping Center.

With no reduction for internal capture the pad units are estimated to generate 343 trips during
the weekday PM peak hour, 601 trips during the Saturday peak hour, and 5,332 trips during the
weekday ADT period.
Table 7 shows the effect of the 20% reduction and the net pad unit trip generation after the
reduction is applied.

Table 7: Trip Generation – Pad Units (Net)
Period

Gross Pad Unit Trip
Generation

20% Internal Capture
Reduction

Net Pad Unit Trip
Generation

Weekday PM
Saturday Peak
Weekday ADT

343 (181 in, 162 out)
601 (308 in, 293 out)
5,332 (2,668 in, 2,668 out)

68 (36 in, 32 out)
121 (62 in, 59 out)
1,068 (534 in, 534 out)

275 (145 in, 130 out)
480 (246 in, 234 out)
4,268 (2,134 in, 2,134 out)

With the 20% internal capture reduction applied, the pad units are estimated to generate 275
trips during the weekday PM peak hour, 480 trips during the Saturday peak hour, and 4,268 trips
during the weekday ADT period.
Table 8 shows the trip generation estimates for the entire redeveloped mall, including in-mall
components and pad units.
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Table 8: Trip Generation – Total Redeveloped Mall
Component

Area

Time Period

Trip Generation

In-Mall

327,650 ft2

Weekday PM
Saturday Peak
Weekday ADT

1,345 (713 in, 632 out)
1,757 (931 in, 826 out)
13,344 (6,672 in, 6,672 out)

Pad Units
(Net Generation)

24,038 ft2

Weekday PM
Saturday Peak
Weekday ADT

275 (145 in, 130 out)
480 (246 in, 234 out)
4,268 (2,134 in, 2,134 out)

Total Redeveloped
Mall (SK-034)

346,511 ft2

Weekday PM
Saturday Peak
Weekday ADT

1,620 (858 in, 762 out)
2,237 (1,177 in, 1,060 out)
17,612 (8,806 in, 8,806 out)

The total redeveloped mall (using the SK-034 redevelopment plan) is estimated to generate
1,620 trips during the weekday PM peak hour, 2,737 trips during the Saturday peak hour, and
17,612 trips during the weekday ADT period.
The trip generation estimates for the redeveloped mall can be compared to trip generation
estimates using the previous mall configuration with Target and Safeway still active. Trip
generation for that configuration can be estimated using the observed trip generation rates.
Table 9 shows trip generation estimates for the previous configuration.

Table 9: Trip Generation – Previous Configuration
Mall Area

Time Period

Trip Generation Rate
per 1,000 ft2 GLA

Trip Generation Estimate

327,650 ft2

Weekday PM
Saturday Peak
Weekday ADT

4.17 (53% in, 47% out)
5.45 (50% in, 50% out)
41.38 (50% in, 50% out)

1,366 (724 in, 642 out)
1,786 (893 in, 893 out)
13,558 (6,779 in, 6,779 out)

Table 10 shows how the trip generation estimates for the redeveloped mall compare to the
estimated trip generation for the previous mall configuration.
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Table 10: Trip Generation – Proposed Mall Configuration vs Previous Mall Configuration
Scenario

Time Period

Trip
Generation

Difference Compared to
Previous Mall Configuration

Proposed Mall
Configuration (SK-034)

Weekday PM
Saturday Peak
Weekday ADT

1,620
2,237
17,612

+254 (+19%)
+451 (+25%)
+4,054 (+30%)

Previous Mall
Configuration

Weekday PM
Saturday Peak
Weekday ADT

1,366
1,786
13,558

N/A

Table 10 shows that the proposed SK-034 mall configuration is estimated to generate
approximately 25% more trips than the previous mall configuration.
For the trip distribution and assignment process it was necessary to separate new mall trips from
existing mall trips. New mall trips were calculated by subtracting the existing mall trip generation
from the estimated trip generation for the redeveloped mall (shown in Table 8). Table 11 shows
the results.

Table 11: Trip Generation – Estimated New Trips
Scenario

Time Period

Trip Generation

Total Redeveloped
Mall (SK-034 Plan)

Weekday PM
Saturday Peak
Weekday ADT

1,620 (858 in, 762 out)
2,237 (1,177 in, 1,060 out)
17,612 (8,806 in, 8,806 out)

Existing Mall

Weekday PM
Saturday Peak
Weekday ADT

744 (395 in, 349 out)
973 (487 in, 486 out)
7,386 (3,693 in, 3,693 out)

New Mall Trips

Weekday PM
Saturday Peak
Weekday ADT

876 (463 in, 413 out)
1,264 (690 in, 574 out)
10,226 (5,113 in, 5,113 out)

Of the trips generated by the mall under the proposed redevelopment configuration, 876
weekday PM peak hour trips, 1,264 Saturday peak hour trips, and 10,226 weekday ADT trips are
expected to be new trips in addition to the existing trips to the mall.

3.1.4

Mode Split

When trip generation rates from the Trip Generation Manual are the sole basis of trip generation
calculations, a modal split reduction is often applied to the trip generation estimates. This helps
to account for trips taken by transit or active modes in supportive contexts.
In this study existing mode split is accounted for in the observed trip generation rates. These rates
were applied to the in-mall components of the redevelopment, carrying on the existing mode
split behavior.
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As a conservative assumption no mode split reduction was applied to the pad units.

3.1.5

Internal Capture

Internal capture reductions are applied to trip generation estimates for developments that
include complementary uses (residential and retail, restaurant and office, etc.) and are likely to
have trips made entirely within the development, without using the transportation system
external to the development.
The observed trip generation rates account for existing internal capture behavior. These rates
were applied to the in-mall components of the redevelopment. As noted in Section 3.1.3,
internal capture for the pad units was assumed to account for 20% of pad unit trips.

3.1.6

Pass-By

Pass-by trips involve traffic that would simply pass through the study area prior to the
development, but once the development is complete the traffic diverts into the development,
and then continues through the study area. Non-pass-by trips are known as primary trips—trips
with a primary purpose of visiting the development in question.
The Institute of Transportation Engineers (ITE) Trip Generation Handbook (a companion to the Trip
Generation Manual) includes data on pass-by trip percentages for Shopping Centers, with the
following percentages representing pass-by trips as a percentage of total trip generation:

Table 12: Pass-by Trip Percentages

1

Period

Pass-By Trip Percentage of Total Trip Generation

Weekday PM Peak Hour

34%

Saturday Peak Hour

26%

Weekday ADT

15%1

Value selected based on engineering judgment.

The existing mall traffic will account for existing pass-by behavior, so these percentages were
only applied to the new mall trips shown in Table 11. The remaining new mall trips were classified
as primary trips. Weekday ADT pass-by trip percentages were not provided in the Trip
Generation Handbook, so a value was selected based on engineering judgment. Over an entire
weekday the pass-by trip percentage is expected to be lower than in the peak hours when
through traffic is high and more trips to the mall are made en-route to some other final
destination.
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3.1.7

Trip Generation Summary

Table 13 shows a summary of trip generation estimates for the redeveloped Brandon Shoppers
Mall using the SK-034 redevelopment plan.

Table 13: Trip Generation Summary
Period

Redeveloped
Mall Total Trips

Existing Mall
Trips

New Mall
Trips

New Primary
Trips

New Pass-by
Trips

Weekday
PM Peak
Hour

1,620
(858 in,
762 out)

744
(395 in,
349 out)

876
(463 in,
413 out)

578
(314 in,
264 out)

298
(149 in,
149 out)

Saturday
Peak Hour

2,237
(1,177 in,
1,060 out)

973
(487 in,
486 out)

1,264
(690 in,
574 out)

936
(526 in,
410 out)

328 (164 in,
164 out)

Weekday
ADT

17,612
(8,806 in,
8,806 out)

7,386
(3,693 in,
3,693 out)

10,226
(5,113 in,
5,113 out)

8,182
(4,091 in,
4,091 out)

2,044
(1,022 in,
1,022 out)

The new mall trips were distributed by direction and assigned to intersection turning movements
in the study area. The next sections described this process.

3.2

TRIP DISTRIBUTION

Trip distribution by access and direction considered the existing distribution of mall traffic with
modifications based on engineering judgment. The existing weekday PM peak hour distribution
of mall traffic by access is shown with orange circles in Figure 8. Figure 8 also shows the existing
distribution of all weekday PM peak hour traffic in the study area by street segments at the ends
of the study network. This indicates how existing traffic was entering and exiting the study area,
but all traffic was included, whether the traffic was visiting the mall or just passing through.
Distribution of Saturday peak hour and weekday ADT traffic was very similar to the distribution
shown on Figure 8. Figures showing these distributions are included in Appendix C.
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Figure 8: Existing Traffic Distribution - Weekday PM Peak Hour

sf v:\1137\active\113707030\0500_reports\0501_drafts\20161221_tis_brandon_v2.docx

27

BRANDON SHOPPERS MALL REDEVELOPMENT
TRAFFIC IMPACT STUDY
Projected Development Traffic
December 21, 2016

Figure 8 shows that during the weekday PM peak hour over 75% of traffic accessing the mall
used either the mall access on 18th Street south of Richmond Avenue or the mall access at
Aberdeen Avenue. Traffic counted at the east parking lot connection between the mall and
theatre parking lots was assumed to be accessing the mall via the theatre access on 18th Street.
The proposed redevelopment areas are mostly concentrated in the northeast part of the mall
property. For this reason the access distribution for new mall traffic was shifted from the existing
distribution to place more emphasis on the mall access south of Richmond Avenue. Distribution
by direction (to the ends of the study network) was done with consideration for the existing
distribution pattern, with slightly greater emphasis on 18th Street to the north of the study network.
This was because 18th Street is a main, continuous link through the City of Brandon, providing
connections to many areas. This reasoning held for all three analysis periods (weekday PM peak
hour, Saturday peak hour, weekday ADT) so the same distribution was used for the estimated
new mall traffic for the weekday PM peak hour, the Saturday peak hour, and the weekday ADT
period.
Figure 9 shows the access and directional distribution used for the new primary trips projected for
the mall redevelopment. Recall from Section 3.1.6 that primary trips are new traffic coming to or
going from the mall, and accounted for 66% of estimated new mall traffic in the weekday PM
peak hour, 76% of new mall traffic in the Saturday peak hour, and 85% of new mall traffic in the
weekday ADT period. The remaining new traffic directed to the mall was pass-by trips,
redistributed from the existing through traffic on 18th Street. Distribution of pass-by trips are shown
in the trip assignment section (Section 3.3) on Figure 11.
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Figure 9: Distribution of Development Generated Primary Trips
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3.3

TRIP ASSIGNMENT

New primary trips were assigned to routes based on the access and directional distribution in
Figure 9. Figure 10 shows the primary trip assignment used for the weekday PM peak hour, the
Saturday peak hour, and the weekday ADT period.
Pass-by trips were assigned to movements based on the existing traffic volumes. Figure 11 shows
the pass-by trip assignment for the weekday PM peak hour, the Saturday peak hour, and the
weekday ADT period. Percentages indicate the percentage of pass-by trips (see Table 13 in
Section 3.1.7) assigned to each movement. Note that in the weekday PM peak hour and the
Saturday peak hour pass-by trips re-routed 4 to 6 percent of 2021 Background through traffic.
Figure 12 shows the total weekday PM peak hour and ADT development generated traffic
volumes resulting from the primary trip assignment on Figure 10 and the pass-by trip assignment
on Figure 11. Figure 13 shows the trips assigned for the Saturday peak hour.
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Figure 10: Primary Trip Assignment
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Figure 11: Pass-by Trip Assignment
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Figure 12: Primary + Pass-By Trips - Weekday PM Peak Hour
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Figure 13: Primary + Pass-By Trips - Saturday Peak Hour
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4.0

POST DEVELOPMENT TRAFFIC

4.1

HORIZON YEAR BACKGROUND TRAFFIC

As noted in Section 1.4, analysis was conducted on a 2016 existing conditions scenario, a 2021
opening day/full build out conditions scenario, and on a 2026 full build out plus five years
scenario. The 2016 balanced traffic volumes were used for the 2016 existing conditions scenario.
The 2021 and 2026 scenarios required forecasts of future background traffic.
The Brandon Area Road Network Development (BARND) Plan includes a transportation forecast
model. The model approximated the existing conditions at the time (2006) and forecast traffic
volumes 20 years into the future (a 2026 forecast year). The model included forecast growth for
weekday AM and PM peak hours and for weekday ADT conditions. Growth rates used in this
study were averaged from the weekday PM peak hour growth rates and the weekday ADT
growth rates.
Traffic growth is often expressed in terms of an annual growth rate, expressed using the following
equation:
=

× 1+

Where
V2
V1
g
n

Traffic volume in future year
Traffic volume in current year
Annual traffic volume growth rate
Years from current year to future year

Solving the equation for g allows calculation of the growth rate from future traffic projections:
=

−1

When deriving growth rates from the forecast model the “current” year is 2006, and the “future
year” is 2026.
Table 14 shows the growth rates derived from the BARND Plan report and used in this study.
Growth rates were taken from the intersection of 18th Street and Richmond Avenue and on
Aberdeen Avenue at the intersection with 18th Street. Growth rates were averaged from the
weekday PM peak hour and weekday ADT and rounded to the nearest 0.25%.
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Table 14: Traffic Model Growth Rates
Segment

Weekday PM Peak
Hour Model Growth
Rate

Weekday ADT
Model Growth Rate

Average Growth
Rate

18th Street Northbound

3.53%

1.86%

2.75%

18th Street Southbound

2.23%

0.90%

1.50%

Richmond Ave Eastbound

2.78%

1.39%

2.00%

Richmond Ave Westbound

2.23%

1.15%

1.75%

Aberdeen Ave Eastbound

1.12%

1.19%

1.25%

Aberdeen Ave Westbound

1.12%

1.68%

1.25%

For a full discussion on growth rates, see Appendix A.
Projected Background volumes for 2021 are shown on Figure 14 (weekday PM peak hour) and
Figure 15 (Saturday peak hour). Projected Background volumes for 2026 are shown on Figure 16
(weekday PM peak hour) and Figure 17 (Saturday peak hour).
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Figure 14: Projected 2021 Weekday PM Peak Hour Background Volumes
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Figure 15: Projected 2021 Saturday Peak Hour Background Volumes
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Figure 16: Projected 2026 Weekday PM Peak Hour Background Volumes
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Figure 17: Projected 2026 Saturday Peak Hour Background Volumes
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4.2

TOTAL POST DEVELOPMENT TRAFFIC

Total post development traffic included the 2021 and 2026 horizon year background volumes
plus the development generated traffic volumes.
Volumes for the 2021 Post-Development scenario are shown on Figure 18 (weekday PM peak
hour) and Figure 19 (Saturday peak hour). Volumes for the 2026 Post-Development scenario are
shown on Figure 20 (weekday PM peak hour) and Figure 21(Saturday peak hour).
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Figure 18: Projected 2021 Weekday PM Peak Hour Post-Development Volumes
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Figure 19: Projected 2021 Saturday Peak Hour Post-Development Volumes
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Figure 20: Projected 2026 Weekday PM Peak Hour Post-Development Volumes
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Figure 21: Projected 2026 Saturday Peak Hour Post-Development Volumes
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5.0

TRAFFIC ANALYSIS

The traffic analysis included three components:
•

Traffic operations analysis to evaluate intersection capacity and level of service (LOS)
using Synchro 9 software.

•

Queuing projections for 95th percentile traffic conditions using Synchro 9 software.

•

Traffic signal warrant analysis using a procedure developed by the Transportation
Association of Canada (TAC).

•

A site access analysis based on access management principles from the Transportation
Research Board’s Access Management Manual (2nd Edition).

Analyses were conducted under several traffic scenarios, based on anticipated completion of
the proposed redevelopment of Brandon Shoppers Mall. The scenarios were:
•

2016 Background (existing) conditions (Figure 6 and Figure 7)

•

2021 Background conditions (Figure 14 and Figure 15)

•

2026 Background conditions (Figure 16 and Figure 17)

•

2021 Post-Development conditions (Figure 18 and Figure 19)

•

2026 Post-Development conditions (Figure 20 and Figure 21)

The Background scenarios included background traffic as measured in 2016 and forecasted to
2021 and 2026. The Post-Development scenarios also included the estimated traffic generated
by the proposed redevelopment. For each scenario the traffic operations analysis was
conducted on weekday PM peak hour conditions and on Saturday peak hour conditions. The
traffic signal warrant analysis was conducted on weekday peak six hour and Saturday peak six
hour conditions.

5.1

ANALYSIS ASSUMPTIONS

The following assumptions were used in the Synchro traffic operations analysis:
•

Saturated flow rates were set to 1,750 vehicles per hour per lane (vphpl) in accordance
with the City of Brandon Traffic Impact Study Policy.
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•

Traffic signal phasing and timings were set with the goal of achieving overall intersection
level of service (LOS) of C or better.

•

Signalized intersections in the study area were set to operate as a coordinated system,
with coordination along 18th Street and on Richmond Avenue.

•

Traffic signal cycle lengths were assumed to be set between 60 seconds and 130
seconds.

•

All movements were given 4 second yellow timings and 2 second all red timings.

•

Protected left-turn phases were set to a minimum of 15 seconds including the yellow and
all-red timings.

•

Phase timings were set to enable pedestrian crossings at a walking speed of 1 metre per
second. Pedestrian crossings were modeled to represent the existing crossing locations
with an assumed pedestrian crossing demand of 10 calls per hour on each crossing.

•

The percentage of heavy vehicles was set to 6% for through movements on 18th Street
and 2% for all other movements. These percentages were based off of a 2012 traffic
count at 18th Street and Aberdeen Avenue, as described in Section 2.2.2.

•

Peak hour factors were 0.93 for the weekday PM peak hour and 0.94 for the Saturday
peak hour.

5.2

CAPACITY/DELAY ANALYSIS

Capacity and delay data was returned from the Synchro traffic operations analysis. Capacity
and delay data is shown for overall intersection performance (overall intersection delay, LOS,
and intersection capacity utilization (ICU)), and for critical movements, defined as movements
with a v/c ratio of 0.85 or higher, and/or a level of service (LOS) of D or worse.
Background information on capacity, delay, and level of service is included in Appendix B.

5.2.1

2016 Background Scenario

The first scenario analyzed was the 2016 background traffic scenario, using the existing traffic
control systems and intersection geometry in the study area. Note that initial analysis showed
performance was best with 18th Street and Aberdeen Avenue operating under semi-actuated
control. The other signalized intersections were set to operate as a coordinated system with a
cycle length of 100 seconds.
Table 15 shows the analysis results for the 2016 Background scenario.
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Table 15: Traffic Operations Analysis - 2016 Background Scenario
with Existing Traffic Control and Geometry
Weekday PM Peak Hour

Saturday Peak Hour

Overall Intersection
Performance
(LOS / Delay / ICU)

Critical Movements
(Movement / LOS /
Delay / v/c)

Overall Intersection
Performance
(LOS / Delay / ICU)

Critical Movements
(Movement / LOS /
Delay / v/c)

18th St and Richmond Ave
(Traffic Signal)

C / 31 / 79%

EBR / D / 47 / 0.08
WBT / D / 39 / 0.79
NBL D / 38 / 0.76
SBT / D / 38 / 0.78

C / 25 / 72%

WBT / D / 39 / 0.54
WBR / D / 36 / 0.12

18th St and Mall Access
(Traffic Signal)

A / 8 / 57%

EBL / D / 42 / 0.51
EBT/R / D / 37 / 0.04
WBT / D / 38 / 0.16

A / 9 / 61%

EBL / D / 44 / 0.63

18th St and Canadian Tire
Access
(Two-Way Stop Control)

A / 4 / 38%

None

A / 5 / 46%

None

18th St and Aberdeen Ave
(Traffic Signal)

B / 12 / 54%

None

B / 12 / 58%

None

18th St and Theatre Access
(Two-Way Stop Control)

A / 1 / 32%

None

A / 5 / 45%

EB / D / 33 / 0.57

Richmond Ave and 20th St
(Traffic Signal)

A / 9 / 47%

NBL / D / 40 / 0.44
NBR / D / 37 / 0.05

B / 13 / 47%

NBL / D / 40 / 0.47
NBR / D / 36 / 0.08

Intersection

Under weekday PM peak hour conditions the intersection of 18th Street and Richmond Avenue
operated at LOS C, and all other intersections operated at LOS A or B. Several movements
operated at LOS D, which is acceptable. All movements had v/c ratios of less than 0.85,
indicating that there was excess capacity on all movements.
Saturday peak hour performance was similar, with the intersection of 18th Street and Richmond
Avenue operating at LOS C and all other intersections operating at LOS A or LOS B. All
movements operated at LOS D or better. This performance was acceptable.

5.2.2

2021 Background Scenario

The 2021 Background scenario was also analyzed using the existing traffic control systems and
intersection geometry. As in the 2016 Background scenario, the intersection of 18th Street and
Aberdeen Avenue was set to operate under semi-actuated control, with the other intersections
operating as a coordinated system with a cycle length of 100 seconds.
Table 16 shows the analysis results for the 2021 Background scenario.
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Table 16: Traffic Operations Analysis - 2021 Background
with Existing Traffic Control and Geometry
Weekday PM Peak Hour

Saturday Peak Hour

Intersection

Overall Intersection
Performance
(LOS / Delay / ICU)

Critical Movements
(Movement / LOS /
Delay / v/c)

Overall Intersection
Performance
(LOS / Delay / ICU)

Critical Movements
(Movement / LOS /
Delay / v/c)

18th St and Richmond Ave
(Traffic Signal)

C / 34 / 85%

WBT / D / 40 / 0.82
NBL / D / 54 / 0.91
SBT / D / 47 / 0.89

C / 30 / 78%

WBL / D / 37 / 0.68
WBT / D / 39 / 0.57
SBT / D / 41 / 0.86

18th St and Mall Access
(Traffic Signal)

A / 9 / 59%

EBL / D / 41 / 0.53
EBT/R / D / 36 / 0.07
WBT / D / 37 / 0.20

B / 10 / 66%

EBL / D / 42 / 0.59

18th St and Canadian Tire
Access
(Two-Way Stop Control)

A / 4 / 42%

None

A / 5 / 51%

None

18th St and Aberdeen Ave
(Traffic Signal)

B / 13 / 64%

None

B / 12 / 64%

None

18th St and Theatre Access
(Two-Way Stop Control)

A / 2 / 36%

EB / D / 31 / 0.37
WB / D / 29 / 0.18

B / 10 / 50%

EB / F / 86 / 0.88

Richmond Ave and 20th St
(Traffic Signal)

B / 10 / 49%

NBL / D / 40 / 0.45
NBR / D / 36 / 0.05

B / 14 / 50%

NBL / D / 40 / 0.49
NBR / D / 36 / 0.08

Under 2021 Background weekday PM peak hour conditions the intersection of 18th Street and
Richmond Avenue operated at LOS C, but delay was 34 seconds—scarcely below the LOS C/D
average delay threshold of 35 seconds. Additionally, ICU was 85%, and two movements had v/c
ratios greater than 0.85, indicating that the intersection was nearing capacity. All other
intersections operated at LOS A or B with substantial unused capacity.
Under Saturday peak hour conditions the intersection of 18th Street and Richmond Avenue
operated at LOS C, with several movements operating at LOS D. All other intersections operated
at LOS A or B. The theatre access to 18th Street had eastbound movements operating at LOS F
with average delays of 86 seconds per vehicle. Vehicles making this movement can re-route to
20th Street or the signalized access at Aberdeen Avenue and thus avoid the high delays. This
performance was considered acceptable after conversations with City of Brandon staff.

5.2.3

2026 Background Scenario

The 2026 Background scenario was analyzed using the existing traffic control systems and
geometry. As in the other background scenarios, the intersection of 18th Street and Aberdeen
Avenue was set to operate under semi-actuated control, with the other intersections operating
as a coordinated system with a cycle length of 120 seconds in the PM peak hour and 110
seconds in the Saturday peak hour.
Table 17 shows the analysis results for the 2026 Background scenario in the weekday PM peak
hour.
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Table 17: Traffic Operations Analysis - 2026 Background
with Existing Traffic Control and Geometry
Weekday PM Peak Hour
Overall Intersection
Performance
(LOS / Delay / ICU)

Critical Movements
(Movement / LOS /
Delay / v/c)

18 St and Richmond Ave
(Traffic Signal)

Saturday Peak Hour
Overall Intersection
Performance
(LOS / Delay / ICU)

Critical Movements
(Movement / LOS /
Delay / v/c)

D / 42 / 91%

EBL / E / 73 / 0.80
WBL / D / 41 / 0.77
WBT / E / 60 / 0.94
NBL / E / 68 / 0.93
SBT / D / 47 / 0.85

C / 33 / 84%

EBL / D / 40 / 0.77
WBL / E / 59 / 0.84
WBT / D / 46 / 0.65
WBR / D / 40 / 0.14
SBT / D / 39 / 0.82

18th St and Mall Access
(Traffic Signal)

A / 9 / 64%

EBL / D / 54 / 0.61
EBR / D / 45 / 0.07
WBT / D / 46 / 0.22

B / 11 / 70%

EBL / D / 50 / 0.66
EBT/R / D / 39 / 0.10
WBT / D / 40 / 0.14

18th St and Canadian Tire
Access
(Two-Way Stop Control)

A / 3 / 47%

None

A / 4 / 57%

None

18th St and Aberdeen Ave
(Traffic Signal)

B / 15 / 70%

None

B / 13 / 70%

None

18th St and Theatre Access
(Two-Way Stop Control)

A / 3 / 38%

EB / E / 45 / 0.48
WB / E / 41 / 0.25

B / 18 / 51%

EB / F / 183 / 1.16
WB / D / 31 / 0.19

Richmond Ave and 20th St
(Traffic Signal)

A / 9 / 51%

NBL / D / 50 / 0.51
NBR / D / 45 / 0.05

B / 14 / 52%

NBL / D / 45 / 0.52
NBR / D / 41 / 0.08

Intersection

th

In the 2026 Background weekday PM peak hour scenario the intersection of 18th Street and
Richmond Avenue operated at LOS D. This performance failed to meet the City of Brandon’s
target of LOS C during peak hours. Additionally, the ICU was 91%--indicating that the intersection
was at capacity—and several intersection movements were operating at LOS E. All other
intersections operated at LOS A or B.
In the Saturday peak hour the average delay at intersection of 18th Street and Richmond
Avenue was 33 seconds, just under the LOS D threshold of 35 seconds. ICU was 84%, indicating
that there was some unused intersection capacity. All other intersections operated at LOS A or B.
At the theatre access intersection on 18th Street the eastbound (exiting the theatre) approach
operated at LOS F with average delays of 183 seconds. As noted for the 2021 Background
scenario analysis, this performance was considered acceptable because there are alternate
accesses available for vehicles exiting the theatre. This decision was confirmed by City of
Brandon staff.
The intersection of 18th Street and Richmond Avenue has adjacent parking lots and
developments in three quadrants. Adding lanes to the intersection would require the acquisition
of property, likely at significant expense. Detailed solutions to these problems are outside the
scope of this study, and suggest the need for a functional design study for the 18th Street
corridor.
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5.2.4

2021 Post-Development Scenario

The 2021 post-development scenario included the background traffic projected to 2021, plus
the estimated traffic generated by full build out of the proposed mall redevelopment. As in the
other scenarios, the intersection of 18th Street and Aberdeen Avenue was set to operate under
semi-actuated control, and the other intersections were set to operate as a coordinated system
with a cycle length of 120 seconds.
Note that for the Saturday peak hour at the mall access intersection on 18th Street the phasing
for the eastbound and westbound approaches was changed from having permitted left-turns to
having split left-turn phasing. This phasing option produced better results than the permitted leftturn option.
Table 18 shows the results of the analysis.

Table 18: Traffic Operations Analysis - 2021 Post-Development
with Existing Traffic Control and Geometry
Weekday PM Peak Hour
Overall Intersection
Performance
(LOS / Delay / ICU)

Critical Movements
(Movement / LOS /
Delay / v/c)

18 St and Richmond Ave
(Traffic Signal)

Saturday Peak Hour
Overall Intersection
Performance
(LOS / Delay / ICU)

Critical Movements
(Movement / LOS /
Delay / v/c)

D / 41 / 90%

EBL / E / 71 / 0.80
WBL / E / 56 / 0.88
WBT / D / 53 / 0.87
NBL / E / 71 / 0.94
SBT / D / 49 / 0.88

D / 41 / 92%

WBL / E / 70 / 0.93
WBT / D / 48 / 0.60
WBR / D / 43 / 0.13
NBL / E / 62 / 0.88
SBT / E / 58 / 0.95

18th St and Mall Access
(Traffic Signal)

B / 19 / 75%

EBL / E / 58 / 0.85

C / 29 / 85%

EBL / E / 63 / 0.92
WB / E / 73 / 0.58
NBL / D / 37 / 0.77

18th St and Canadian Tire
Access
(Two-Way Stop Control)

A / 3 / 44%

None

A / 5 / 53%

None

18th St and Aberdeen Ave
(Traffic Signal)

B / 14 / 68%

None

B / 15 / 72%

None

18th St and Theatre Access
(Two-Way Stop Control)

A / 3 / 44%

EB / E / 35 / 0.45
WB / D / 34 / 0.21

C / 21 / 53%

EB / F / 167 / 1.15
WB / D / 32 / 0.22

Richmond Ave and 20th St
(Traffic Signal)

B / 12 / 53%

NBL / D / 51 / 0.58
NBR / D / 44 / 0.06

B / 16 / 56%

NBL / D / 52 / 0.65
NBR / D / 43 / 0.09

Intersection

th

Under the 2021 post-development scenario in the weekday PM peak hour the intersection of 18th
Street and Richmond Avenue operated at LOS D. ICU was 90%, indicating that the intersection
was very nearly at capacity. All other intersections operated at LOS A or B. Several movements
operated at LOS E or D. As in the 2026 Background scenario, performance at the 18th Street and
Richmond Avenue intersection failed to meet the City of Brandon’s target of LOS C during peak
hours.
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In the Saturday peak hour the intersection of 18th Street and Richmond Avenue again operated
at LOS D. ICU was 92%, indicating that the intersection was just over capacity. The 18th Street
mall access intersection south of Richmond Avenue and the theatre access intersection on 18th
Street operated at LOS C. The theatre access intersection on 18th Street had high eastbound
approach delays, but—as mentioned for the 2021 Background scenario and the 2026
Background scenario, this was considered acceptable because these movements can re-route
to 20th Street or Aberdeen Avenue and exit the mall with less delay. This decision was confirmed
by City of Brandon staff. The other three intersections operated at LOS A or B.
As in the 2026 Background scenario, traffic operations issues suggest the need for a functional
design study (outside the scope of this study) to determine how to best provide traffic capacity
along the 18th Street corridor.

5.2.5

2026 Post-Development Scenario

The 2026 post-development scenario included the background traffic projected to 2026, plus
the estimated traffic generated by full build out of the proposed mall redevelopment. As in the
other scenarios, the intersection of 18th Street and Aberdeen Avenue was set to operate under
semi-actuated control, and the other intersections were set to operate as a coordinated system,
this time with a cycle length of 130 seconds.
As in the 2021 Post-Development scenario, for the Saturday peak hour analysis the mall access
on 18th Street had the eastbound and westbound left-turns coded using split phasing rather than
permitted phasing.
Table 19 shows the results of the analysis.
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Table 19: Traffic Operations Analysis - 2026 Post-Development
with Existing Traffic Control and Geometry
Weekday PM Peak Hour
Overall Intersection
Performance
(LOS / Delay / ICU)

Critical Movements
(Movement / LOS /
Delay / v/c)

18th St and Richmond Ave
(Traffic Signal)

Saturday Peak Hour
Overall Intersection
Performance
(LOS / Delay / ICU)

Critical Movements
(Movement / LOS /
Delay / v/c)

D / 52 / 97%

EBL / F / 99 / 0.89
WBL / E / 74 / 0.96
WBT / E / 66 / 0.95
WBR / D / 38 / 0.20
NBL / F / 83 / 0.97
SBL / D / 38 / 0.78
SBT / E / 72 / 0.99

D / 51 / 97%

EBL / D / 40 / 0.72
EBT / D / 38 / 0.69
WBL / F / 89 / 0.99
WBT / D / 51 / 0.60
WBR / D / 45 / 0.14
NBL / F / 90 / 0.98
NBT / D / 37 / 0.93
SBL / D / 44 / 0.76
SBT / E / 71 / 1.00

18th St and Mall Access
(Traffic Signal)

B / 20 / 77%

EBL / E / 64 / 0.87

C / 33 / 89%

EBL / E / 69 / 0.94
WBT / E / 68 / 0.51
NBL / E / 58 / 0.87
SBT / C / 23 / 0.87

18th St and Canadian Tire
Access
(Two-Way Stop Control)

A / 3 / 48%

None

A / 5 / 59%

None

18th St and Aberdeen Ave
(Traffic Signal)

B / 15 / 74%

WBL / D / 36 / 0.80

B / 17 / 79%

EBL / D / 41 / 0.83

18th St and Theatre Access
(Two-Way Stop Control)

A / 4 / 46%

EB / F / 55 / 0.59
WB / F / 51 / 0.30

D / 33 / 56%

EB / F / 314 / 1.49
WB / E / 42 / 0.25

Richmond Ave and 20th St
(Traffic Signal)

B / 12 / 55%

NBL / D / 52 / 0.53
NBR / D / 46 / 0.06

B / 17 / 58%

NBL / E / 59 / 0.67
NBR / D / 47 / 0.11

Intersection

In the 2026 Post-Development scenario weekday PM peak hour analysis the intersection of 18th
Street and Richmond Avenue operated at LOS D. The ICU was 97%, indicating that the
intersection was at capacity. Two movements operated at LOS F, and several movements were
nearly at capacity. This performance failed to meet the City of Brandon’s target of LOS C. All
other intersections operated at LOS A or B, with one movement operating at LOS E at the mall
access intersection on 18th Street, and the minor street movements operating at LOS F at the
theatre access intersection.
In the Saturday peak hour the intersection of 18th Street and Richmond Avenue again operated
at LOS D with an ICU of 97%. The mall access intersection on 18th Street had average delays of
33 seconds per vehicle, nearly at the LOS C/D threshold of 35 seconds. The ICU was 89%,
indicating that the intersection was nearly at capacity. The theatre access intersection on 18th
Street operated at LOS D, but this was largely due to delays on the eastbound approach. As
discussed for the 2021 and 2026 Background scenarios and the 2021 Post-Development
scenario, this was considered acceptable because vehicles on the eastbound approach can
utilize 20th Street or the intersection at Aberdeen Avenue to exit the mall. This decision was
confirmed by City of Brandon staff.
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As in the 2026 Background scenario and the 2021 Post-Development scenario, this performance
fails to meet the City of Brandon’s target of LOS C during the peak hours. Traffic operations issues
suggest the need for a functional design study (outside the scope of this study) to determine
how to best provide traffic capacity along the 18th Street corridor.

5.3

QUEUING ANALYSIS

Turning lane storage bays are typically designed to accommodate queues based on 95th
percentile traffic conditions (traffic conditions that are not exceeded 95% of the time). Ninety
fifth percentile queue lengths were reported as part of the traffic operations analysis.
Table 20 shows the 95th percentile queue lengths for movements provided with turning lane
storage bays for each of the analysis scenarios. Queue lengths for weekday PM peak hour
conditions are shown first, with Saturday peak hour queue lengths following in parentheses.
Queues exceeding available storage are highlighted in grey.
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Table 20: Turning Bay Projected Queue Lengths – Weekday PM (Saturday)
Intersection

Available
Storage

2016
Background

2021
Background

2026
Background

2021
Post-Dev.

2026
Post-Dev.

18th Street and
Richmond Avenue
(Traffic Signal)

EBL 75 m
EBR 15 m
WBL 100 m
WBR 75 m
NBL 60 m
NBR 30 m
SBL 75 m

22 (12)
0 (0)
42 (37)
16 (15)
611 (551)
7 (14)
41 (36)

311 (13)
1 (1)
47 (41)
17 (15)
811 (861)
6 (17)
461 (431)

551 (331)
4 (3)
721 (611)
19 (18)
1021 (611)
16 (24)
501 (481)

541 (33)
3 (5)
941 (841)
19 (18)
1061 (1381,2)
15 (362)
44 (581)

701 (39)
6 (7)
991 (951)
24 (19)
1241 (1471,2)
25 (442)
601 (911)

18th Street and
Mall Access
(Traffic Signal)

NBL 30 m
SBL 20 m
SBR 45 m

5 (8)
32 (32)
12 (22)

6 (9)
52 (42)
12 (12)

6 (9)
42 (42)
12 (22)

22 (521)
61 (42)
41 (62)

23 (661)
62 (51)
52 (102)

18th Street and
Canadian Tire Access
(TWSC)

NBR 45 m
SBL 25 m

0 (0)
11 (18)

0 (0)
13 (23)

0 (0)
14 (28)

0 (0)
14 (27)

0 (0)
16 (35)

18th Street and
Aberdeen Avenue
(Traffic Signal)

WBL 40 m
NBL 75 m
SBL 75 m
SBR 40 m

41 (33)
5 (6)
15 (10)
7 (7)

46 (37)
6 (7)
19 (12)
8 (7)

57 (39)
7 (8)
23 (15)
8 (8)

52 (40)
14 (18)
24 (21)
10 (11)

60 (47)
13 (17)
27 (231)
9 (10)

18th Street and
Theatre Access
(TWSC)

NBL 55 m
SBL 70 m

0 (1)
0 (0)

1 (1)
0 (0)

1 (1)
0 (0)

1 (2)
0 (0)

1 (2)
0 (0)

Richmond Avenue
and 20th Street
(Traffic Signal)

WBL 40 m
NBR 25 m

172 (28)
9 (11)

162 (30)
10 (12)

102 (282)
11 (13)

132 (192)
12 (15)

102 (182)
13 (17)

1
2

95th percentile volume exceeds capacity, queue may be longer. Queue shown is maximum after two cycles.
Volume for 95th percentile queue is metered by upstream signal.

The northbound left-turn queue at the intersection of 18th Street and Richmond Avenue required
all available storage in the 2016 Background scenario, and in the other scenarios queues
exceeded the available storage. At the Canadian Tire Access on 18th Street the southbound
left-turn queue exceeded available storage in the Saturday peak hour under the 2026
Background scenario and both of the post-development scenarios. Three movements had
sufficient storage for the background scenarios but queues in the post-development scenarios
exceeded the available storage.
Each of the above mentioned queues are problematic in that the queue will spill out of the
storage bay and block through movements. Queue storage for these movements may be
addressed as part of a functional design study on the 18th Street corridor (outside the scope of
this TIS).
The westbound left-turn queue on Aberdeen Avenue was longer than the available storage in
all scenarios, but this is acceptable because the left-turn is the primary movement on the
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westbound approach. In urban contexts the primary movement on an approach will often have
queues blocking the entrances to turning lanes.
Some movements without storage bays had problematic queues. These included the following:
•

Northbound through movement on 18th Street approaching Richmond Avenue. Queues
greater than 110 m will extend through the mall access intersection. This occurred in the
2021 and 2026 Background scenarios and in the 2021and 2026 Post-Development
scenarios.

•

Southbound through movement on 18th Street approaching Richmond Avenue. Queues
greater than 170 m will extend through the intersection at Queens Avenue. This occurred
in the 2026 Post-Development scenario.

•

Eastbound movements at the mall access intersection on 18th Street. Queues greater
than 90 m may interfere with site traffic circulation. This occurred in the 2021and 2026
Post-Development scenarios.

•

Eastbound movements leaving the theatre at the theatre access intersection on 18th
Street. Queues greater than 70 m may interfere with site traffic circulation. This occurred
in the 2026 Background scenario and in the 2021 and 2026 Post-Development scenarios.

•

Northbound movements at the intersection of Richmond Avenue and 20th Street. Queues
exceeding 25 m may block the mall access driveway south of Richmond Avenue. This
occurred in all Background and Post-Development scenarios.

All of these queuing issues may be resolved through a functional design study on the 18th Street
corridor, which is outside the scope of this TIS. Queues at the mall exits are less concerning
because they do not interfere with traffic on the adjacent street system. These queues may
interfere with site traffic circulation, but since the mall has many exits, some of these queues can
be mitigated when vehicles re-route to other mall exits.

5.4

TRAFFIC SIGNAL WARRANT ANALYSIS

Traffic signal warrant analyses (TSWA) consider the average traffic and pedestrian volumes over
the six peak hours during the day and return a number of “warrant points”. If a TSWA returns 100
warrant points, traffic signals are considered warranted based on the traffic volumes. This does
not necessarily indicate that traffic signals must be installed—if left-turn and through movement
volumes from the busiest minor street approach average less than 75 vehicles per hour (vph)
over the peak six hours, the minor street volume is considered too low to warrant traffic signals.
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5.4.1

Theatre Access

Traffic signal warrant analyses were completed for the theatre access intersection on 18th Street.
All other study intersections were already signalized or—in the case of the Canadian Tire access
intersection—were too close to adjacent signalized intersections.
The weekday peak six hours typically include two hours in the morning, two hours at mid-day,
and two hours in the afternoon. There were three days of weekday traffic counts from the
theatre access intersection, so data was taken from each day and averaged. The Saturday
peak hours were taken from the six hour continuous period with the highest traffic volumes. The
2016 counts had the peak periods occurring at the following times:
•

Weekday AM: 7:30 AM to 9:30 AM (Tuesday, Wednesday, Thursday)

•

Weekday Mid-day: 11:45 AM to 1:45 PM (Wednesday, Thursday), 12:00 PM to 2:00 PM
(Tuesday)

•

Weekday PM: 3:30 PM to 5:30 PM (Thursday), 3:45 PM to 5:45 PM (Tuesday, Wednesday)

•

Saturday: 11:15 AM to 5:15 PM

For the 2021 and 2026 scenarios weekday PM peak hour and Saturday peak hour volumes were
projected, but data for the peak six hours was not projected. Peak six hour volumes for those
scenarios were estimated using the relationships between the 2016 peak hour volumes and the
2016 peak six hour volumes. These calculations are included in Appendix D.
Pedestrian crossing demand was assumed to be 10 crossings per hour across the west (theatre
access) leg of the intersection. There were no sidewalk facilities on the east side of the
intersection, but on the cemetery grounds there is a path running parallel to 18th Street.
Pedestrian demand crossing 18th Street was assumed to be minimal, so pedestrian volumes were
set to 5 pedestrian crossings per hour for those crossings and for crossing the east (cemetery
access) leg of the intersection.
Traffic signal warrant analyses were completed for each of the five analysis scenarios. Table 21
shows the warrant points returned for each scenario, along with whether or not minor street
volumes met the 75 vph threshold used to indicate that minor street volumes are sufficient to
warrant traffic signal control.
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Table 21: Traffic Signal Warrant Analysis Results
Scenario

Warrant Points

Minor Street Volume
(left-turns and through
movements)

2016 Background

Weekday: 21
Saturday: 44

Weekday: 20 vph
Saturday: 59 vph

2021 Background

Weekday: 35
Saturday: 64

Weekday: 28 vph
Saturday: 63 vph

2026 Background

Weekday: 42
Saturday: 78

Weekday: 28 vph
Saturday: 63 vph

2021 Post-Development

Weekday: 42
Saturday: 80

Weekday: 28 vph
Saturday: 63 vph

2026 Post-Development

Weekday: 49
Saturday: 97

Weekday: 28 vph
Saturday: 63 vph

In all scenarios the TSWA procedure returned less than 100 warrant points, indicating that traffic
signals were not warranted based on the peak six hour traffic and pedestrian volumes.
Additionally, the busiest minor approach to the intersection (the theatre exit) had left-turn and
through movement volumes of less than 75 vph in all scenarios, indicating that minor street
volumes were too low to warrant traffic signals.

5.5

18TH STREET SITE ACCESS

The functional area of a given intersection is the area where the intersection influences driver
behavior. The functional area extends upstream and downstream from the intersection. An
“access window” exists in the area between intersection functional areas along a corridor. As
part of this TIS functional intersection areas were calculated to determine if an access window
exists on 18th Street between Richmond Avenue and Aberdeen Avenue, and if the mall access
intersection on 18th Street is located within the access window.
Functional intersection areas were calculated using guidance from the Access Management
Manual (2nd Edition), published by the Transportation Research Board (TRB). The Access
Management Manual provides values to use in calculating functional intersection areas under a
broad range of operating speeds and contexts. The following assumptions were used in
calculating functional intersection areas:
•

Functional intersection areas were calculated for peak period conditions (using peak
hour 95th percentile queuing projections) with the conservative assumption of a 50 km/h
operating speed during peak periods.

•

Perception-reaction time was assumed to be 2.5 seconds, appropriate for rural
conditions (Exhibit 14-3 in the Access Management Manual). This was a conservative
assumption.
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•

Deceleration distances were taken from Exhibit 14-4 from the Access Management
Manual assuming a 50 km/h operating speed. Deceleration values for “most drivers”
were used for turning movements, while the “limiting” deceleration values were used for
through movements.

•

Downstream functional intersection area was based on the greater of the distance
required to accelerate to 50 km/h and decision sight distance (DSD). Decision sight
distance was based on stopping requirements under suburban conditions at an
operating speed of 50 km/h.

Notice that perception-reaction time was based on rural conditions, while decision sight
distance was based on suburban conditions. For perception-reaction time a value based on
rural conditions is more conservative (representing conditions where drivers are unfamiliar with
congested conditions and complex urban geometry). For decision sight distance a value based
on suburban conditions is more conservative (representing conditions where there are more
distractions and thus deciding on a course of action takes longer). Combining the two values
gives a conservative approximation representing drivers who are unfamiliar with urban geometry
and distracted by the increased activity in suburban areas as compared to rural areas.
Functional intersection areas were calculated for each of the five analysis scenarios using
weekday PM peak hour conditions and Saturday peak hour conditions.
Table 22 shows the functional intersection areas calculated for each scenario. Functional areas
shown are the larger of the area for the weekday PM peak hour and the area for the Saturday
peak hour. The distance between the two intersections was approximately 370 m. The access
window was calculated by subtracting the downstream and upstream functional intersection
area from 370 m.
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Table 22: Functional Intersection Areas and Access Windows
Scenario

Southbound 18th Street

Northbound 18th Street

2016 Background

Downstream (Richmond Ave): 107 m
Upstream (Aberdeen Ave): 91 m
Access Window: 172 m

Downstream (Aberdeen Ave): 107 m
Upstream (Richmond Ave): 136 m
Access Window: 127 m

2021 Background

Downstream (Richmond Ave): 107 m
Upstream (Aberdeen Ave): 98 m
Access Window: 165 m

Downstream (Aberdeen Ave): 107 m
Upstream (Richmond Ave): 181 m
Access Window: 82 m

2026 Background

Downstream (Richmond Ave): 107 m
Upstream (Aberdeen Ave): 107 m
Access Window: 156 m

Downstream (Aberdeen Ave): 107 m
Upstream (Richmond Ave): 199 m
Access Window: 64 m

2021 Post-Development

Downstream (Richmond Ave): 107 m
Upstream (Aberdeen Ave): 101 m
Access Window: 162 m

Downstream (Aberdeen Ave): 107 m
Upstream (Richmond Ave): 224 m
Access Window: 39 m

2026 Post-Development

Downstream (Richmond Ave): 107 m
Upstream (Aberdeen Ave): 105 m
Access Window: 158 m

Downstream (Aberdeen Ave): 163 m
Upstream (Richmond Ave): 258 m
Access Window: 5 m

In each scenario downstream functional areas were based on decision sight distance for
stopping from an operating speed of 50 km/h. This value was unchanged for each scenario and
both intersections, thus giving the same downstream functional area in all cases. Upstream
functional areas varied with queuing projections. In all scenarios upstream and downstream
access windows were present.
The mall access intersection is located approximately 110 m south of the intersection of 18th
Street and Richmond Avenue. In all scenarios the mall access intersection was just outside of the
downstream functional area for the Richmond Avenue intersection, and thus within the
southbound access window. However, in all scenarios the mall access intersection was within
the northbound upstream functional area of the Richmond Avenue intersection.
Exhibit 14-13 in the Access Management Manual indicates that—strictly from an ideal access
management perspective—the mall access intersection should be a southbound right-in rightout intersection, and all directional access could be provided at the existing Canadian Tire
access intersection. However, the investments made in the existing access management
patterns including the mall intersections should be considered in the event that corridor reviews
by Manitoba Infrastructure (MI) and/or the City of Brandon indicate that adjustments to existing
access locations along the corridor are required.
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5.6

ANALYSIS SUMMARY

The following points give a brief summary of the analysis:
•

Background Scenarios (2016, 2021, and 2026)
Traffic operations failed to achieve LOS C at 18th Street and Richmond Avenue in the
2026 Background scenario. Queuing issues are projected for the northbound left-turn at
that intersection beginning with 2021 Background conditions. Traffic signals are not
warranted by volume at the theatre access intersection on 18th Street. The mall access
intersection on 18th Street south of Richmond Avenue falls within the southbound access
window but not within the northbound access window.

•

Post-Development Scenarios (2021 and 2026)
Traffic operations failed to achieve LOS C at 18th Street and Richmond Avenue in the
2021 and 2026 Post-Development scenarios. Queuing issues are projected for several
movements. Traffic signals are not warranted by volume at the theatre access on 18th
Street. The mall access intersection on 18th Street south of Richmond Avenue falls within
the southbound access window but not within the northbound access window.

•

Conclusion
Traffic operations issues are projected to arise from 2021 and 2026 Background traffic
conditions. These issues are anticipated based on Background traffic growth, before any
traffic from the mall redevelopment is added. When traffic from the mall redevelopment
is considered, projected 2021 Post-Development conditions result in traffic operations
issues similar to those from the 2026 Background scenario, and 2026 Post-Development
conditions result in traffic operations issues worse than those from the 2026 Background
scenario.

•

Need for Further Study
Throughout the study area there is existing development adjacent to 18th Street. Any
capacity additions to 18th Street would require the acquisition of property, potentially at
significant expense. Projected traffic operations shortcomings at the intersection of 18th
Street and Richmond Avenue and the projected queuing issues there and elsewhere
suggest a detailed functional design study for the 18th Street corridor is required. These
traffic operations issues are anticipated to occur due to projected background traffic
growth, with traffic generated by the mall redevelopment projected to shorten the time
frames.
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6.0

REVIEW OF POTENTIAL
TRANSPORTATION SYSTEM MODIFICATIONS

As noted in Sections 5.2, 5.3, and 5.6, projected traffic operations and queuing shortcomings
combined with 18th Street right-of-way constraints reveal problems which require further,
detailed study to solve. A detailed functional design study should be completed for the 18th
Street corridor to determine how to achieve the City of Brandon’s target of LOS C during peak
hours and to provide sufficient storage for queued vehicles. Projected background traffic
growth is anticipated to be a significant contributing factor towards traffic operations issues.
Development generated traffic exacerbates the issues. This combination of traffic sources
suggests that developing potential solutions requires a coordinated approach between the
Developer, Manitoba Infrastructure and The City of Brandon to address potential property
impacts along 18th Street.

6.1

CONCEPTS

The following points offer some high-level concepts that may improve traffic operations along
the 18th Street corridor in the area of Brandon Shoppers Mall. Opportunities and challenges are
identified for each concept.
•

•

Construct a second northbound left-turn lane at the intersection of 18th Street and
Richmond Avenue.
o

Opportunities: Provides more capacity and storage for vehicles making the
northbound left-turn. The most direct way to address the queue storage issues for
that movement. Could also add a second southbound left-turn lane with no
additional right-of-way acquisition required.

o

Challenges: Likely requires acquisition of property along 18th Street north and
south of Richmond Avenue. Capacity and operational benefits are limited by
increased pedestrian crossing time requirements with wider 18th Street.

Reconfigure the southbound right-turn lane at the intersection of 18th Street and
Richmond Avenue to a shared thru and right-turn lane, continuing south on 18th Street into
the southbound right-turn lane at the mall access intersection.
o

Opportunities: Provides increased southbound movement capacity, which may
allow for increased signal timing for the northbound left-turn and thus decrease
queuing. May be able to complete within existing right-of-way, or with minimal
property acquisition.
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o

•

•

•

Challenges: Capacity for southbound through movements is limited by presence
of southbound right-turning vehicles. Likely requires removal of right-turn islands in
northwest and southwest quadrants, thus increasing pedestrian crossing time
requirements and offsetting capacity gains for southbound movements. Existing
southbound diamond lane would likely have to end at Queens Avenue rather
than Richmond Avenue.

Consolidate access on 18th Street between Richmond Avenue and Aberdeen Avenue.
o

Opportunities: Will likely provide smoother traffic flow along 18th Street, possibly
with decreased delays and travel times. If signalized mall access intersection is
moved to the south, increased northbound left-turn storage can be provided at
the intersection with Richmond Avenue.

o

Challenges: Significant impacts to existing sites on the east and west sides of 18th
Street. Likely needs to work in conjunction with capacity additions to provide
substantial performance improvements.

Relocate the 18th Street mall access intersection further south.
o

Opportunities: Provides better traffic signal spacing on 18th Street from Richmond
Avenue to Aberdeen Avenue, which may improve traffic operations. Allows for
increased northbound left-turn storage at the Richmond Avenue intersection.
Provides more separation between mall access location and Richmond Avenue
intersection functional area.

o

Challenges: Access relocation will impact existing properties on the east and
west sides of 18th Street. Likely needs to work in conjunction with capacity
additions to provide substantial performance improvements.

Construct a grade separated pedestrian crossing over 18th Street.
o

Opportunities: Time requirements for pedestrian crossings of 18th Street can be
removed from the 18th Street and Richmond Avenue intersection, freeing up
capacity for higher volume movements along 18th Street. Can increase the traffic
operations impact of adding a second northbound left-turn lane at 18th Street
and Richmond Avenue. Physically separates pedestrians from high traffic volumes
on 18th Street.

o

Challenges: Requires property acquisition. Physical Geometry may be difficult.
Likely needs to work in conjunction with capacity additions to provide substantial
performance improvements. Some pedestrians may still cross 18th Street at-grade.
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•

Replace 18th Street signalized intersections in the study area with roundabouts.
o

Opportunities: Potential to significantly improve traffic operations performance.
Roundabouts are effective at traffic calming.

o

Challenges: Requires property acquisition. Right-of-way constraints especially
difficult at the intersections of 18th Street and Richmond Avenue and 18th Street
and Aberdeen Avenue, given existing development. Would require two-lane
roundabouts which are unfamiliar to most Manitoba motorists.

These are high-level concepts that need to be evaluated in depth as part of a corridor
functional design study that is outside the scope of this traffic impact study.

6.2

PRELIMINARY CORRIDOR ANALYSIS

Although these concepts should be studied in depth as part of a functional design study, a
preliminary analysis was completed in order to identify issues for consideration. Two corridor
configurations were analyzed:
•

A modified 18th Street Corridor with signalized intersections

•

18th Street as a roundabout corridor

The following sections describe the configurations and the preliminary corridor analysis results.

6.2.1

Modified 18th Street Corridor

The first configuration included geometric modifications on 18th Street. The modifications were:
•

The intersection of 18th Street and Richmond Avenue modified to include dual
northbound and southbound left-turn lanes.

•

The median opening closed at the Canadian Tire access, forcing the existing
southbound left-turn movement at that intersection to occur at the 18th Street mall
access intersection.

•

The 18th Street mall access intersection moved to the south, to the location of the existing
right-in right-out access to/from northbound 18th Street, between the existing mall access
intersection and the Canadian Tire access.

•

The 18th Street mall access intersection modified to have dual southbound left-turn lanes,
with the east intersection leg having two eastbound lanes to receive the dual
southbound left-turn.
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These modifications would require the northbound lanes on 18th Street to be realigned to the
east to make room for the second northbound left-turn lane at the Richmond Avenue
intersection.
Figure 22 shows a conceptual sketch of the 18th Street corridor with these modifications applied.
Note that north is shown to the right, and green lines show the approximate location of the
existing property lines, while blue lines show new property acquisition required to implement the
modifications.
All dimensions are approximate and are based on the requirements of the Transportation
Association of Canada (TAC) Geometric Design Guide. The following tables were used from the
Geometric Design Guide:
•

Table 2.3.8.1 for mainline tapers: 15:1 ratio for a design speed of 60 km/h

•

Table 2.3.8.2 for left and right-turn bay tapers: 10:1 ratio for a design speed of 60 km/h

Left-turn storage was balanced between the northbound left-turn at Richmond Avenue and the
southbound left-turn at the mall access. Preliminary analysis indicates that the storage lengths
shown will be sufficient for 95th percentile conditions under the 2026 Post-Development Scenario.
Future storage requirements can be determined as part of a functional design study. Note that
the dual southbound left-turn lanes at the mall access require two receiving lanes on the east
intersection leg.

Figure 22: 18th Street Modified Corridor

6.2.2

18Th Street Roundabout Corridor

The 18th Street Roundabout Corridor included two-lane roundabouts at the intersection of 18th
Street and Richmond Avenue and the 18th Street mall access intersection. In this configuration
the mall access intersection was moved to the south and the Canadian Tire access median
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opening was closed, as in the modified configuration discussed in the previous section. At 18th
Street and Aberdeen Avenue the signalized intersection would be maintained with the existing
geometry.
Figure 23 and Figure 24 show the schematic configurations of the roundabouts.

Figure 23: 18th Street and Richmond Avenue Roundabout
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Figure 24: 18th Street Mall Access Roundabout

6.2.3

Analysis Results

Analysis was conducted for the 18th Street corridor from Richmond Avenue to Aberdeen Avenue
under the 2026 Post-Development scenario. Results are compared between the existing
intersection configurations (as reported in Table 19), the modified configurations shown on Figure
22, and the roundabouts shown on Figure 23 and Figure 24. In the modified and roundabout
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configurations, the median opening at the Canadian Tire access was closed, resulting in the
existing southbound left-turn at that intersection moving to the relocated mall access
intersection.
Analysis for the modified intersections was completed using Synchro, while analysis for the
Roundabout corridor was completed using Sidra Intersection 6.0 traffic analysis software.
Table 23 shows the results for the weekday PM peak hour. Movements that performed better
with the modified configurations or roundabouts are highlighted in green, while movements that
performed worse are highlighted in red.

Table 23: 2026 Post-Development Weekday PM Peak Hour Corridor Comparison
Weekday
PM Peak Hour

18th St &
Richmond Av e

Existing
Overall

D / 52 / 97%

Critical Movements

Modified
Overall

Critical Movements

EBL / F / 99 / 0.89

EBL / F / 81 / 0.85

WBL / E / 74 / 0.96

WBL / E / 66 / 0.93

WBT / E / 66 / 0.95

WBT / D / 50 / 0.87

WBR / D / 38 / 0.20

D / 44 / 88%

NBL / F / 83 / 0.97

NBL / E / 62 / 0.90

SBL / D / 38 / 0.78

SBL / E / 69 / 0.82

SBT / E / 72 / 0.99

SBT / D / 51 / 0.91

Roundabouts
Overall

Critical Movements

(A / 9 / 0.82)

(None)

(A / 4 / 0.57)

(None)

(B / 17 / 0.64)

(None)

EBL / E / 64 / 0.87
EBT / D / 49 / 0.61
18th St & Mall
Access

B / 20 / 77%

D / 38 / 75%

WBT / E / 56 / 0.35
WBR / D / 54 / 0.13
SBL / D / 41 / 0.81
SBR / E / 72 / 0.22

18th St &
Aberdeen Av e

B / 15 / 74%

WBL / D / 36 / 0.80

B / 20 / 74%

EBL / D / 36 / 0.50
WBL / E / 61 / 0.87

With the modified intersection configurations, performance improved at Richmond Avenue, but
performance worsened significantly at the mall access intersection. Note that this configuration
eliminated the Canadian Tire access median opening, so any queue spillback at that location
would be resolved, but the high southbound left-turn demand was transferred to the mall access
intersection, where it placed additional demand on the traffic signal and caused increased
overall delays. Delays on the eastbound and westbound movements increased at Aberdeen
Avenue, likely due to the traffic signal there was coordinated with the other signals on 18th Street,
prioritizing the northbound and southbound movements. That intersection operated
uncoordinated in the analysis of the existing configuration due to distance from adjacent
intersections, and thus had lower delays on the eastbound and westbound movements.
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The two lane roundabouts at 18th Street and Richmond Avenue and at the mall access
intersection provided greatly improved performance: LOS A overall and no critical movements.
At Richmond Avenue the worst performing movements had v/c ratios of 0.82, nearly at the
threshold for critical movements. This performance is still significantly improved from that given
by the existing configuration and the modified configuration. Performance at Aberdeen Avenue
(still using the existing intersection configuration) was marginally worse than when the existing
corridor model was used, possibly due to the roundabouts breaking up platoons on 18th Street
and decreasing signal efficiency.
Table 24 shows the results of the analysis under Saturday peak hour conditions.

Table 24: 2026 Post-Development Saturday Peak Hour Corridor Comparison
Saturday
PM Peak Hour

18th St &
Richmond Av e

Existing
Overall

Critical Movements

Modified
Overall

Critical Movements

(EBL / D / 40 / 0.72)

(EBL / D / 38 / 0.67)

(EBT / D / 38 / 0.69)

(EBT / D / 37 / 0.66)

(WBL / F / 88 / 0.99)

(WBL / E / 68 / 0.92)

(WBT / D / 51 / 0.60)

(WBT / D / 50 / 0.59)

(D / 51 / 97%) (WBR / D / 45 / 0.14) (D / 41 / 88%) (WBR / D / 45 / 0.14)
(NBL / F / 90 / 0.98)

Roundabouts
Overall

Critical Movements

(A / 9 / 0.73)

(None)

(A / 9 / 0.83)

(None)

(B / 17 / 0.67)

(None)

(NBL / D / 53 / 0.75)

(NBT / D / 37 / 0.93)

(NBT / C / 26 / 0.87)

(SBL / D / 44 / 0.76)

(SBL / E / 60 / 0.64)

(SBT / E / 71 / 1.00)
(EBL / E / 70 / 0.94)

(EBL / F / 89 / 0.97)
(EBT / E / 68 / 0.86)

(WBT / E / 68 / 0.51)
18th St & Mall
Access

(WBT / E / 62 / 0.31)
(WBR / E / 60 / 0.16)

(C / 33 / 89%) (NBL / E / 58 / 0.87)

(E / 57 / 87%)
(NBT / D / 50 / 0.96)
(SBL / E / 58 / 0.94)

(SBT / C / 23 / 0.87)
(SBR / F / 96 / 0.28)
(EBL / D / 40 / 0.83)
18th St &
Aberdeen Av e

(B / 16 / 78%)

(EBL / F / 83 / 0.94)
(C / 24 / 78%)

(EBT / D / 35 / 0.32)
(WBL / D / 48 / 0.72)
(WBT / D / 36 / 0.39)

In the Saturday peak hour the modified intersections again gave improved performance at 18th
Street and Richmond Avenue, but performance at the mall access intersection was significantly
worse than with the existing configuration. This was largely due to having to serve the large
southbound left-turn movement from the Canadian Tire Access. At Aberdeen Avenue
eastbound and westbound movements had worse performance because traffic signal
coordination prioritized northbound and southbound through movements.
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The two lane roundabouts gave very good performance: LOS A with no critical movements. At
Richmond Avenue the worst performing movements had v/c ratios of 0.82, nearly at the critical
movement threshold. This performance was still significantly better than that given by the existing
configuration and by the modified configuration.
This preliminary analysis indicates that closing the Canadian Tire access median opening may
have adverse effects on the mall access intersection, even if it is moved to the south.
Additionally, two lane roundabouts appear to have the potential to provide significantly better
performance than that provided by signalized intersections. Roundabouts should be considered
as an option in any future functional design study.

6.3

INTERIM ACCOMODATIONS

In the interim, the 18th Street mall access can be modified to support desire to accommodate
the immediate additions to Brandon Shoppers Mall. This will require some geometric
modifications to the east and west legs of the intersection, which will also necessitate relocation
of the traffic signal pole in the 18th Street median on the north side of the intersection. Figure 25
shows the modifications in red, compared to the existing intersection geometry in black.
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Figure 25: 18th Street Mall Access Interim Modifications
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7.0

KEY FINDINGS

The following points represent key findings from the content of this report:
•

As of June 2016 Brandon Shoppers Mall had approximately 178,500 ft2 of active floor
area. Previously the mall included a Target department store and a Safeway grocery
store, with a total active floor area of approximately 327,700 ft2. These figures exclude the
area of the theatre at the south end of the site.

•

Plans to reconfigure the former Target and Safeway units and add outparcel pad units
bring the active floor area to approximately 346,500 ft2 (excluding the area of the
theatre). This is equivalent to a 5% increase in floor area compared to the previous
configuration with Target and Safeway active.

•

Traffic counts from April and May 2016 found that the existing Brandon Shoppers Mall
generated trips at the following rates:
o

Weekday PM peak hour: 4.17 trips per 1,000 ft2 active floor area

o

Saturday peak hour: 5.45 trips per 1,000 ft2 active floor area

o

Weekday ADT: 41.38 trips per 1,000 ft2 active floor area

•

These trip generation rates were equivalent to approximately 75-85% of average trip
generation rates for comparably sized shopping centers, based on data from the
Institute of Transportation Engineers Trip Generation Manual (9th Edition).

•

A transportation forecast model included as part of the Brandon Area Road Network
Development Plan showed growth rates between 1% and 3% for the approaches to the
intersection of 18th Street and Richmond Avenue for the period from 2006 to 2026.

•

Analyses were conducted with the dual purposes of determining the impacts of the
proposed Brandon Shoppers Mall redevelopment on the adjacent street network and
recommending context appropriate improvements required to safely and efficiently
accommodate the changes in transportation demand resulting from the proposed
redevelopment.

•

Traffic volume projections used in the analysis included the following assumptions:
o

Completion of the mall redevelopment by 2021.
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o

Existing (2016) traffic growing to 2021 and 2026 at the growth rates derived from
the transportation forecast model included in the Brandon Area Road Network
Development Plan.

o

The in-mall components of the mall redevelopment would generate trips at the
rates per 1,000 ft2 active floor area observed from the 2016 traffic counts.

o

The outparcel pad units included in the mall redevelopment plans would
generate trips at rates based on their anticipated uses, with a 20% reduction for
internal capture. Trip generation rates for the proposed uses were taken from the
Trip Generation Manual.

•

Analyses were conducted on 2016, 2021 and 2026 Background traffic conditions to
determine how the transportation system in the study area would perform if the mall
redevelopment is not completed. Analyses were also conducted on 2021 and 2026 PostDevelopment conditions to determine how the transportation system in the study area
would perform with the mall redevelopment completed as anticipated.

•

The traffic operations analysis found that the intersection 18th Street and Richmond
Avenue failed to achieve the City of Brandon’s target of level of service (LOS) C during
the weekday PM peak hour in the 2026 Background scenario. Intersection modifications
are projected to be required for future conditions without the proposed mall
redevelopment.

•

The traffic operations analysis also found that the intersection of 18th Street and
Richmond Avenue failed to meet the LOS C target under 2021 and 2026 PostDevelopment conditions. Intersection modifications are projected to be required for
future conditions both with and without the proposed mall redevelopment.

•

Queuing analysis found that the 2016 95th percentile queue lengths require all available
storage for the northbound left-turn at the intersection of 18th Street and Richmond
Avenue. Background conditions projected for 2021 and 2026 had northbound left-turn
queue lengths that exceeded the available storage. Post-Development conditions for
2021 and 2026 also had queuing issues for that movement and others.

•

Traffic signal warrant analyses found that traffic signals were not warranted by traffic
volume at the theatre access intersection on 18th Street. The eastbound approach
(theatre exit) at that intersection had high delays for some Background and PostDevelopment conditions, but those delays were acceptable because there are
alternate exits via 20th Street or the signalized intersection at Aberdeen Avenue.

•

Consideration of functional intersection areas on 18th Street between Richmond Avenue
and Aberdeen Avenue found that the signalized mall access intersection on 18th Street
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south of Richmond Avenue was located within a southbound access window, but not
within a northbound access window.
•

Any capacity-related solutions to the traffic operations and queuing difficulties on 18th
Street will likely require the acquisition of right-of-way. Investigation of potential solutions
requires additional in depth study due to potential property impacts along 18th Street. A
functional design study for the 18th Street corridor—complete with stakeholder
engagement—is recommended to determine the best solution.
o

Preliminary analysis indicated that closing the Canadian Tire access median
opening and moving the mall access intersection to the south may not
significantly improve traffic operations on the 18th Street corridor. Additionally, two
lane roundabouts at the intersection of 18th Street and Richmond Avenue and at
the mall access intersection may provide significantly better performance than
traffic signals.
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8.0

RECOMMENDATIONS

The following recommendations are given based on the findings of this report:
•

Be aware that the intersection of 18th Street and Richmond Avenue is projected to fail to
meet the City of Brandon’s target of LOS D given existing traffic growth to 2026. This is
projected with or without the proposed Brandon Shoppers Mall Redevelopment.

•

Also consider that the northbound left-turn at the intersection of 18th Street and
Richmond Avenue is projected to have queue lengths exceeding the available storage
given existing traffic growth to 2021. This is projected with or without the proposed
Brandon Shoppers Mall Redevelopment.

•

Redevelop Brandon Shoppers Mall as discussed in Section 1.4. Consider that this
redevelopment (anticipated to be complete by 2021) will accelerate the traffic
operations and queuing issues identified in Sections 5.2 and 5.3.

•

If background traffic grows as projected and traffic operations are unacceptable,
conduct a functional design study to determine how to address traffic operations issues
along the 18th Street corridor. Projected background traffic growth—before the addition
of traffic growth from the mall redevelopment—is anticipated to create traffic operations
issues warranting a functional design study. The traffic operations issues are projected to
be accelerated by the addition of traffic from the mall redevelopment.

The contents of this report represent the project team’s best analysis and judgment using the
data available at the time of writing.
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BACKGROUND TRAFFIC GROWTH
A.1

GROWTH RATES

As discussed in Section 4.1, the analyses required that background traffic growth be forecast to
2021 and 2026. Note that this background traffic growth does not include growth in traffic due to
the mall redevelopment that is the object of this traffic impact study (TIS).
Future traffic projections are often completed using a compound annual growth equation:
=

× 1+

Where
V2
V1
g
n

Traffic volume in future year
Traffic volume in current year
Annual traffic volume growth rate
Years from current year to future year

Solving the equation for g allows calculation of the growth rate from future traffic projections:
=

−1

In this TIS there were two main sources of data to use in selecting growth rates for projections to
2021 and 2026:
•

A transportation forecast model included in the Brandon Area Road Network
Development Plan (BARNDP).

•

Historical traffic data.

The following sections describe each data source and the resulting growth rates.

A.2

BRANDON AREA ROAD NETWORK DEVELOPMENT PLAN

The BARNDP model approximated 2006 conditions and made travel demand (traffic) forecasts
to 2026. Travel demand forecasts for 2026 assumed the following developments from 2006 to
2026:
•

Approximately 2,000 new dwelling units as infill development.
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•

Assiniboine Community College relocated to the former Brandon Mental Health Center
site.

•

The North Hill/Black Property developed with 1,200 residential dwelling units (250 acres @
4.5 units/acre) and 50% of land designated for commercial development developed (75
acres, 620,000 ft2 of leasable floor area).

For a full description of land use changes included in the model, see the Brandon Area Road
Network Development Plan (2007).
The travel demand growth was routed on two transportation networks: an “existing” network
representing the transportation network as of 2006, and an “improved” network including
planned improvements to the network set to be complete by 2026. The “improved” network
included the following improvements:
•

PTH 110 extended from PR 457 to PTH 1.

•

Victoria Avenue as a four lane divided road from 34th Street to PTH 1.

•

1st Street as a four lane divided street from PTH 1 to Rosser Avenue and from PTH 110 to
Richmond Avenue East.

•

18th Street as a four lane divided street from PTH 1 to PTH 110.

•

Richmond Avenue as a four lane undivided street from 34th Street to 26th Street.

•

34th Street as a four lane undivided street from Park Avenue to Richmond Avenue.

•

Maryland Avenue extended to 34th Street as a two lane undivided street.

•

Clare Avenue as a two lane undivided street.

•

PTH 10 as a four lane divided road from PTH 1 to Minnedosa and from Aberdeen Avenue
to the south junction with PTH 2.

Some of the improvements have been completed as of May 2016.
Forecast model traffic growth was taken from the approaches to the intersection of 18th Street
and Richmond Avenue, and from Aberdeen Avenue at 18th Street, from 2006 to 2026 in the PM
peak hour and for Average Daily Traffic (ADT).
Table shows the forecast model PM peak hour growth rates derived from the existing
transportation network model and from the improved transportation network model.
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Table A.1: 2026 Forecast Model PM Peak Hour Growth
2026 Forecast Model
with Existing Network

2026 Forecast Model with
Improved Network

Segment

2006
Volume

2026
Volume

2006-2026
Growth
(Growth Rate)

2026
Volume

2006-2026
Growth
(Growth Rate)

18th Street
Northbound

325

700

375
(3.91%)

600

275
(3.11%)

18th Street
Southbound

925

1,375

450
(2.00%)

1,500

575
(2.45%)

Richmond Ave
Eastbound

700

1,200

500
(2.73%)

1,225

525
(2.84%)

Richmond Ave
Westbound

675

1,125

450
(2.59%)

975

300
(1.86%)

Aberdeen Ave
Eastbound

100

125

25
(1.12%)

125

25
(1.12%)

Aberdeen Ave
Westbound

100

125

25
(1.12%)

125

25
(1.12%)

Compared to the model with the existing transportation network, the model with the improved
transportation network had less growth northbound and westbound, but more growth
southbound and eastbound. Growth rates on Aberdeen Avenue were the same in both models.
The 2006 model 18th Street northbound volume is considerably lower than the volume counted in
2016 (see Figure 6). A low base year volume on 18th Street northbound will cause the model to
have an unrealistically high available capacity on that link, which may lead to the forecast year
model assigning a disproportionately high volume of traffic to the link, and thus giving an
unrealistically high growth rate. This can be checked against historical data.
Table shows the forecast model ADT growth rates derived from the existing transportation
network model and from the improved transportation network model.
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Table A.2: 2026 Forecast Model ADT Growth
2026 Forecast Model
with Existing Network

2026 Forecast Model with
Improved Network

Segment

2006
Volume

2026
Volume

2006-2026
Growth
(Growth Rate)

2026
Volume

2006-2026
Growth
(Growth Rate)

18th Street
Northbound

5,600

8,000

2,400
(1.80%)

8,200

2,600
(1.93%)

18th Street
Southbound

11,500

14,300

2,800
(1.10%)

13,200

1,700
(0.69%)

Richmond Ave
Eastbound

9,100

11,500

2,400
(1.18%)

12,500

3,400
(1.60%)

Richmond Ave
Westbound

8,000

10,500

2,500
(1.37%)

9,600

1,600
(0.92%)

Aberdeen Ave
Eastbound

2,800

3,500

700
(1.12%)

3,600

800
(1.26%)

Aberdeen Ave
Westbound

2,400

3,500

1,100
(1.90%)

3,200

800
(1.45%)

Compared to the model with the existing transportation network, the model with the improved
transportation network had increased growth northbound on 18th Street, decreased growth
southbound on 18th Street, increased growth eastbound on Richmond Avenue, decreased
growth westbound on Richmond Avenue, and decreased growth on Aberdeen Avenue.
Notice that the growth rates for the PM peak hour (Table ) were significantly greater than the
ADT growth rates (Table ). This seems to indicate that the new developments in the forecast
model were generating a disproportionately high volume of traffic in the PM peak hour, or a
disproportionately low volume of traffic at off-peak times, or a combination of the two.
Normally the forecast growth rates could be used to generate 2016 forecast volumes, and those
could be compared to the volumes observed in the 2016 traffic counts. However, the forecast
model included Brandon Shoppers Mall as it was configured in 2006, with a higher occupancy
than in 2016. The difference in mall occupancy will influence the comparison between the
forecast and observed volumes, and will make it difficult to determine how the forecast model
growth rates should be adjusted.
Ideally there would be agreement in growth rates between the PM peak hour and ADT models,
and the growth rates would be able to be checked against the 2016 traffic counts.
Unfortunately this is not the case, so growth rates were simply averaged from the PM peak hour
and ADT models. These growth rates were checked against available historical traffic data to
determine if the growth rates were reasonable.
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Table shows the growth rates averaged from the PM peak hour and ADT models. Note that for
each period (PM peak hour and ADT) growth rates were averaged from the model using the
existing infrastructure and from the model using the improved infrastructure.

Table A.3: Average Traffic Growth Rates
Segment

Weekday PM Peak
Hour Model Growth
Rate

Weekday ADT
Model Growth Rate

Average Growth
Rate

18th Street Northbound

3.53%

1.86%

2.75%

18th

2.23%

0.90%

1.50%

Richmond Ave Eastbound

2.78%

1.39%

2.00%

Richmond Ave Westbound

2.23%

1.15%

1.75%

Aberdeen Ave Eastbound

1.12%

1.19%

1.25%

Aberdeen Ave Westbound

1.12%

1.68%

1.25%

Street Southbound

The average traffic growth rates were highest on 18th Street northbound approach Richmond
Avenue, at 2.75%. All other growth rates were between 1.25% and 2.00%. These rates were
compared with the rates arising from the historical traffic data.

A.3

HISTORICAL TRAFFIC DATA

Historical traffic data was taken from the Manitoba Highway Traffic Information System (MHTIS).
MHTIS includes intersection and annual average daily traffic (AADT) counts from highways across
Manitoba.
Data was taken from Count Station 717, located on PTH 10 (18th Street) north of PTH 110. Station
717 had AADT data on PTH 10 from 1989 to 2013. Taking data from 2006 to 2013 (starting with the
same base year—2006—as the BARNDP model and continuing to the most recent data) the
combined (northbound and southbound) growth rate on PTH 10 was 2.05%. The northbound
growth rate was 1.97%, while the southbound growth rate was 2.13%.

A.4

GROWTH RATES FOR PROJECTIONS

When comparing these growth rates to the model growth rates it is important to consider that
the model growth rates were taken from the intersection of 18th Street and Richmond Avenue,
while the MHTIS growth rates were taken from PTH 10 (18th Street) north of PTH 110—
approximately 2.5 km to the south.
Overall the 18th Street growth rates are fairly consistent between the two sources: averaging the
northbound and southbound growth rates from the model (see Table) gives 2.125% growth on
18th Street—very similar to the 2.05% growth from the MHTIS data.
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Given the recent growth in southwest Brandon, the potential for future growth in the area, and
the fact that the model growth rates were taken from within the study area, the average model
growth rates shown in Table were used for future traffic projections.
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TRANSPORTATION ENGINEERING
BACKGROUND INFORMATION
This appendix contains background information on transportation engineering concepts and
performance measures.

B.1

CONCEPTS

B.1.1

AADT and ADT

Annual average daily traffic (AADT) and average daily traffic (ADT) are two common
representations of daily traffic volumes. An AADT volume is a traffic volume averaged from an
entire year of data. This data is either collected continuously for an entire year, or algorithms are
used to account for small periods where data is unavailable due to equipment failure or
maintenance. An ADT volume is a traffic volume averaged from some period less than an entire
year. Because ADTs represent a less comprehensive time period, they can be reported for
specific conditions, such as weekday ADT, weekend ADT, September ADT, etc.
Compared to ADT volumes, AADT volumes are theoretically more representative of actual
average traffic conditions, because they account for traffic fluctuations through an entire year.
ADT volumes are by definition collected from a smaller sample, and thus are more vulnerable to
effects from daily or weekly fluctuations in traffic volumes.
In this report AADT and ADT volumes are reported. MHTIS provides AADT volumes, so background
traffic volumes are reported as AADT. For site generated traffic, daily traffic estimates are
typically weekday ADT, rather than AADT. When site generated traffic is combined with
background traffic—this occurs in the post-development scenarios—the result is ADT, because
the site generated portion of the traffic is a weekday ADT measure, and thus the total figure
does not account for traffic fluctuations over an entire year.

B.2

PERFORMANCE MEASURES

B.2.1

Highway Capacity Manual

The intersection capacity and level of service analysis was based in part on methodology from
the Highway Capacity Manual (HCM). Several performance measures from the HCM
methodology are detailed below:
•

Level of Service (LOS) – Based on the average vehicle delay during a 15-minute analysis
period. Levels of Service range from A (minimal delay) to F (unacceptable delay) and
may be measured on an intersection, approach, or movement basis.
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•

Degree of Saturation – The ratio of demand flow rate (v) to maximum capacity (c). Where
the v/c ratio is 1.0 or greater, the intersection is operating at full capacity and experiencing
major congestion.

•

Vehicle Delay – The average time that vehicles are delayed on an intersection, approach,
or movement basis. Measured in seconds of delay per vehicle or total hours of delay during
the peak hour being analyzed.

For design and planning purposes, LOS D or better under peak hour conditions is considered
acceptable. Table A.1 and Table A.2 describe the characteristics of each LOS for signalized and
unsignalized stop-controlled intersections, respectively, as listed in the HCM.
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Table B.1: Signalized Intersections - HCM Level of Service Characteristics
HCM Level of
Service

Average Signal Delay
per Vehicle (sec/veh)

A

≤ 10

Free flow, low volumes and high speeds, most
drivers can select own speed

B

> 10 and ≤ 20

Stable flow, speed restricted slightly by traffic

C

> 20 and ≤ 35

Stable flow, speed controlled by traffic

D

> 35 and ≤ 55

Approaching unstable flow, low speed

E

> 55 and ≤ 80

Unstable flow and speeds, volumes at/near
capacity

F

> 80

Characteristics

Forced flow, low speed, volume above
capacity

Table B.2: Stop Controlled Intersections - HCM Level of Service Characteristics
HCM Level of
Service

Total Delay
(sec/veh)

A

≤ 10

B

> 10 and ≤ 15

C

> 15 and ≤ 25

D

> 25 and ≤ 35

E

> 35 and ≤ 50

F

> 50

B.2.2

Intersection Capacity Utilization

Intersection Capacity Utilization (ICU) is another measure used to evaluate intersection
performance. It is expressed as a ratio or percentage of intersection capacity used by the
demand volumes. ICU can be expressed using Level of Service (ICU LOS), which is not equivalent
to the HCM LOS described earlier, although the two may agree in some situations.
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Table B.3: ICU Level of Service
Level
of
Service

A

B

C

D

E

F

Intersection
Capacity
Utilization (%)

Characteristics

≤ 60%

The intersection has no congestion. A cycle length of 80 sec. or less
will move traffic efficiently. All traffic should be served on the first cycle.
Traffic fluctuations, accidents, and lane closures can be handled with
minimal congestion. This intersection can accommodate up to 40%
more traffic on all movements.

> 60% and ≤
70%

The intersection has very little congestion. Almost all traffic will be
served on the first cycle. A cycle length of 90 sec. or less will move
traffic efficiently. Traffic fluctuations, accidents, and lane closures can
be handled with minimal congestion. This intersection can
accommodate up to 30% more traffic on all movements

> 70% and ≤
80%

The intersection has no major congestion. Most traffic should be
served on the first cycle. A cycle length of 100 sec. or less will move
traffic efficiently. Traffic fluctuations, accidents, and lane closures may
cause some congestion. This intersection can accommodate up to
20% more traffic on all movements.

> 80% and ≤
90%

The intersection normally has no congestion. The majority of traffic
should be served on the first cycle. A cycle length of 110 sec. or less
will move traffic efficiently. Traffic fluctuations, accidents, lane closures
and sub-optimal timing can cause congestion. This intersection can
accommodate up to 10% more traffic on all movements.

>90% and ≤
100%

The intersection is on the verge of congested conditions. Many
vehicles are not served on the first cycle. A cycle length of 120 sec. is
required to move all traffic. Minor traffic fluctuations, accidents, lane
closures and sub-optimal timing can cause significant congestion. This
intersection has less than 10% reserve capacity available.

> 100% and ≤
110%

The intersection is over capacity and likely experiences congestion
periods of 15 to 60 min. per day. Residual queues at the end of green
are common. A cycle length over 120 sec. is required to move all
traffic. Minor traffic fluctuations, accidents, and lane closures can
cause increased congestion. Sub optimal signal timings can cause
increased congestion.
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G

H

> 110% and ≤
120%

The intersection is 10% to 20% over capacity and likely experiences
congestion periods of 60 to 120 min. per day. Long queues are
common. A cycle length over 120 sec. is required to move all traffic.
Motorists may be choosing alternate routes, if they exist, or making
fewer trips during the peak hour. Signal timings can be used to "ration"
capacity to the priority movements.

> 120%

The intersection is 20% over capacity and could experience
congestion periods of over 120 min. per day. Long queues are
common. A cycle length over 120 sec. is required to move all traffic.
Motorists may be choosing alternate routes, if they exist, or make fewer
trips during the peak hour. Signal timings can be used to "ration"
capacity to the priority movements.

Highway Capacity Manual Level of Service (HCM LOS) and Intersection Capacity Utilization
Level of Service (ICU LOS) are different performance measures and cannot be directly
compared. HCM LOS is delay-based, while ICU LOS is capacity-based. At times the two
measures will give very different evaluations of overall traffic operations. In these situations, the
HCM LOS can be used to determine average delays experienced by traffic while the ICU LOS
can be used to determine how much reserve capacity is available at each intersection and
how frequently each intersection experiences congestion.
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