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EXECUTIVE SUMMARY

WSP Canada Inc. was retained by Elkay Developments Ltd. and Spire General Partner Ltd. (Elkay / Spire)
to complete a traffic impact assessment for the proposed Blackfalds Crossing Area Structure Plan (ASP)
located within the southern limits of the Town of Blackfalds in NE 22-39-27-W4M.

The purpose of this study is to identify and assess the potential traffic impacts on the study intersections
associated with the proposed development, and to suggest required mitigation measures (if any) to allow
that the adjacent roadways safely accommodate the proposed development.

The proposed Blackfalds Crossing Area Structure Plan (ASP) is located west of Highway 2A and north of
Highway 597 encompassing a total of approximately 40 hectares of land. The proposed ASP area is
anticipated to be developed in four stages. According to the development concept plan (Appendix A), Stage
1 will include a food anchored shopping centre along Highway 2A. Stage 2 will include highway commercial
development along Highway 597 and row housing and multi-family residential development. Stages 3 and 4
will include single family, row housing, and live/work mixed use housing residential development. A total of
602 units of residential housing are anticipated to be developed in the proposed ASP area. It is anticipated
that Stages 1 and 2 will be completed within 3 years by 2018 and the entire development will be fully built
out by 2025. The land at the northeast corner of the NE 22-39-27-W4M is anticipated to be developed by
others and is included in this study.

Primary vehicular access to the development will be obtained via Highway 2A, Highway 597, Broadway
Avenue, East Railway Street, a proposed North-South Collector Road onto Highway 597 (South Access),
and a proposed East-West Collector Road onto Highway 2A (East Access). The following intersections were
analyzed in this study:

- Highway 2A / Highway 597,

- Highway 2A / Proposed East-West Collector Road,
- Highway 597 / Proposed South Access, and

- South Street / East Railway Street.

The existing Highway 2A / 597 intersection is a four-legged intersection. A two-lane modern roundabout was
recently constructed at this intersection. Highway 2A was widened to four lanes from Highway 597 to
Broadway Avenue.

The existing Highway 2A / Broadway Avenue intersection is a three-legged intersection with two northbound
through lanes. This intersection is currently controlled by a stop sign on Broadway Avenue with free flow
conditions on Highway 2A. It is anticipated that Broadway Avenue will be realigned and intersect with the
proposed east-west collector road when the proposed subdivision is developed.

The existing South Street / East Railway Street intersection is a three-legged intersection and is controlled
by a stop sign on the east approach with free flow conditions in the north and west directions.

The following conclusions and recommendations were reached:

HIGHWAY 2A /| HIGHWAY 597

- All traffic movements at the Highway 2A / Highway 597 intersection will operate at an acceptable
LOS C or better during both the AM and PM peak periods at the 10 year horizon and LOS D or
better at the 20 year horizon under the post-development traffic conditions. The roundabout at the




Highway 2A / Highway 597 intersection will be capable of accommodating the forecasted post-
development traffic.

HIGHWAY 2A /| BROADWAY AVENUE / EAST-WEST COLLECTOR

9

9

The eastbound traffic movements on Broadway Avenue currently operate at LOS E during the AM
peak hours at the existing Highway 2A / Broadway Avenue intersection.

Traffic signals will be warranted at the proposed Highway 2A / East-West Collector Road
intersection in 2016 when Stage 1 is fully built out.

The following intersection lane configurations are recommended when traffic signals are installed at
this intersection:

= Eastbound: two left turn lanes and one right turn lane;
= Northbound: one left turn lane and two through lanes, and
= Southbound: two through lanes and one right turn lane.

When the proposed Highway 2A / East-West Collector Road intersection is under signal control, all
traffic movements will operate at an acceptable LOS C or better during both the AM and PM peak
periods up to the 20 year horizon. The proposed intersection lane configurations will be capable of
accommodating the forecasted post-development traffic.

To improve the traffic operational performance at this intersection up to the 20-year horizon, traffic
signals are proposed to be installed at the same time as the geometric improvements to an all-
directional intersection. As the upgraded intersection nears capacity, the feasibility of a roundabout
should be assessed at that time; however, the right of way for a future roundabout should be
protected as the surrounding lands are developed.

HIGHWAY 597 /| SOUTH ACCESS

9

A Type IV left turn lane will be warranted for eastbound traffic under the 3 year horizon post-
development traffic conditions. An additional 10 m storage length (total parallel deceleration lane
length 65 m) will be required to accommodate the forecasted 20 year horizon traffic. The existing
raised median on Highway 597 will need to be removed to provide room for the proposed eastbound
left turn lane.

It is recommended that two through lanes be provided for the westbound traffic on Highway 597
between the Highway 2A / 597 roundabout and the existing two lanes approximately 200 m west of
the proposed South Access. One eastbound through lane is expected to be capable of
accommodating the forecasted post-development traffic. The proposed South Access intersection is
located east of and out of the eastbound two-lane to one-lane transition zone on Highway 597. The
proposed intersection treatment concept plan is shown in Figure 11 and attached in Appendix C.

Alberta Transportation is requiring that two eastbound through lanes be provided at the South
Access intersection up to the existing two lanes west of the Highway 2A / 597 roundabout to provide
better safety and operational performance for the eastbound traffic. Alberta Transportation’s
requested intersection improvement concept plan is shown in Figure 12 and attached in Appendix C.
Construction cost sharing with Alberta Transportation is anticipated to be required regarding these
upgraded intersection improvements.
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All traffic movements at the Highway 597 / South Access intersection will operate at an acceptable
LOS D or better during both the AM and PM peak periods at the 10 and 20 year horizons under the
post-development traffic conditions.

The intersection sight distances along Highway 597 at the South Access intersection appear to be
adequate.

Signals will not be warranted at this intersection up to the 20 year horizon.

Delineation lighting will be warranted at the Highway 597 / South Access intersection.

SOUTH STREET / EAST RAILWAY STREET

9

This intersection will become a four-legged intersection with the proposed N-S Collector Road
forming the south leg. It is recommended that an additional stop sign be installed on the west
approach when the proposed N-S Collector Road is constructed. No auxiliary lane (i.e., left or right
turn lane) is recommended for this intersection.

All traffic movements at the South Street / East Railway Street intersection will operate at an
acceptable LOS C or better during both the AM and PM peak periods at the 20 year horizon. The
proposed intersection control type and lane configurations will be capable of accommodating the
forecasted post-development traffic. South Street will operate at acceptable level of services with the
existing two-lane cross section up to the 20 year horizon.
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1 INTRODUCTION

WSP Canada Inc. was retained by Elkay Developments Ltd. and Spire General Partner Ltd. (Elkay /
Spire) to complete a traffic impact assessment for a proposed Blackfalds Crossing Area Structure
Plan (ASP) located within the southern limits of the Town of Blackfalds in the NE 22-39-27-W4M. The
subject site location is shown in Figure 1A.

1.1 STUDY PURPOSE

The purpose of this study is to identify and assess the potential traffic impacts on the study
intersections associated with the proposed development, and to suggest required mitigation
measures (if any) to allow that the adjacent roadways safely accommodate the proposed
development.

1.2 SITE AND VICINITY DESCRIPTION
1.2.1 SITE DESCRIPTION

The proposed Blackfalds Crossing Area Structure Plan area is bounded by Highway 2A to the east,
Highway 597 to the south, South Street to the north, and the Blackfalds RCMP and Fire Department
to the immediate west. A Canadian Pacific railway line runs north-south across the north-west
corner of the proposed ASP area.

The proposed Blackfalds Crossing ASP area is located west of Highway 2A and north of Highway
597 encompassing a total of approximately 40 hectares of land. The proposed development is
anticipated to be developed in four stages. According to the development concept plan, Stage 1 will
include a food anchored shopping centre along Highway 2A. Stage 2 will include highway commercial
development along Highway 597 and row housing and multi-family residential development. Stages
3 and 4 will include single family, row housing, and live/work mixed use housing residential
development. The proposed development in the Blackfalds Crossing ASP is summarized in Table 1A.
A total of 602 units of residential housing are anticipated to be developed in the proposed ASP area.
For the purpose of this study, it is assumed that the Blackfalds Crossing ASP will be fully built out by
2025. The proposed development concept plan is shown in Figure 1B and the proposed staging plan
is illustrated in Figure 1C.

The triangular parcel (2.05 hectares) west of the CP rail line is expected to be developed by the Town
of Blackfalds for use as a community dog park.

The land at the northeast corner of the NE 22-39-27-W4 is anticipated to be developed by others. The
assumed land uses on this land are illustrated in Table 1B. To distinguish the development on this
land from the Blackfalds Crossing ASP, hereinafter, the land at the northeast corner of the NE 22-39-
27-W4 is called future development.

Blackfalds Crossing ASP WSP
Traffic Impact Assessment No. 151-02471-00



Table 1A. Proposed Development Summary
PROPOSED DEVELOPMENT SIZE BL'TITS(C:)IS?LEE,DAR
Stage 1 Food Anchored Shopping Centre 11.80 Acres (Land Area) 2016
Highway Commercial 7.51 Acres (Land Area)
Stage 2 Row houses (R-2) 36 units 2018
Multi-Family Housing (R-4) 140 units
Stage 3 Single Family Housing (R-1S) 88 units 2023
Single Family Housing (R-1S) 80 units
Stage 4 Row houses (R-2) 25 units 2025
Mixed Use Housing 233 units
Blackfalds Crossing ASP Total Residential 602 Units 2025
Table 1B. Future Development (Land at Northeast Corner of NE 22-39-27-W4)
PROPOSED DEVELOPMENT SIZE BGTEI(C)IS'?LEE[;R
Single Family Housing (R-1S) 16 units 205
Highway Commercial 7.25 Acres (Land Area)

1.2.2 TRANSPORTATION NETWORK

Primary vehicular access to the development will be obtained via Highway 2A, Highway 597,
Broadway Avenue, East Railway Street, a proposed north-south collector road onto Highway 597
(South Access), and a proposed east-west collector road onto Highway 2A (East Access). Therefore,
the following intersections were analyzed in this study:

- Highway 2A / Highway 597;

- Highway 597 / Proposed South Access;

- Highway 2A / Proposed East Access, and

- South Street / East Railway Street / North-South Collector Road.

Highway 2A runs north-south parallel to the QE Il Freeway and serves as the southern and northern
gateway to the Town of Blackfalds. Highway 2A is a two-lane undivided provincial highway with a
posted speed limit of 80 km/h in the vicinity of the proposed development. The current Average
Annual Daily Traffic (AADT) and Average Summer Daily Traffic (ASDT) are estimated to be
approximately 13,430 and 14,050 vehicles per day respectively, of which approximately 4% are
trucks.

Blackfalds Crossing ASP WSP
Traffic Impact Assessment No. 151-02471-00



1.3

Highway 597 is a paved undivided provincial highway that connects the QEIlI and Highway 2A and
provides access to the rural communities east of Blackfalds. The traffic volume on Highway 597 at
the Highway 2A intersection is approximately 5,290 vehicles per day, of which approximately 11% are
trucks. Highway 597 will eventually be twinned from Highway 2A to the CP rail bridge. However, the
timing of Highway 597 twinning is unknown at present.

South Street is a two-lane local road with a posted speed limit of 50 km/h and is paved except for the
segment between Broadway Avenue and East Railway Street which is graveled. South Street runs
east-west and connects with Highway 597 to the west via Vista Trail.

The existing Highway 2A / 597 intersection is a four-legged intersection. A two-lane modern
roundabout was recently constructed at this intersection. Highway 2A was widened to four lanes from
Highway 597 to Broadway Avenue.

The existing Highway 2A / Broadway Avenue intersection is a three-legged intersection with two
northbound through lanes. This intersection is currently controlled by a stop sign on Broadway
Avenue with free flow conditions on Highway 2A. It is anticipated that Broadway Avenue will be
realigned and intersect with the proposed east-west collector road when the proposed subdivision is
developed.

The existing South Street / East Railway Street intersection is a three-legged intersection and is
controlled by a stop sign on the east approach with free flow conditions in the north and west
directions.

The Town of Blackfalds is planning to complete a Functional Design of Highway 2A from Highway
597 to South Street. It is unknown at present when the Town will commence the functional design.

ANALYSIS HORIZONS

Three analysis horizons were established in this study:
- 3 year short term horizon (2018);
- 10 year medium term horizon (2025), and
- 20 year long term horizon (2035).

Blackfalds Crossing ASP WSP
Traffic Impact Assessment No. 151-02471-00
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1.4 SCOPE OF WORK

The scope of this study includes the following:

- Determine current traffic operating conditions for the study intersections.

- Forecast background traffic volumes at the analysis horizons based on the average annual
linear growth rate.

- Determine the number of new trips generated by the proposed development at each stage.

- Distribute the generated trips to different geographic areas (origins and destinations) that will
be served by the development.

- Assign the generated trips to specific routes to and from the development.

- Forecast post development (combined) traffic volumes at the study intersections at the
analysis horizons.

- Propose the appropriate lane configurations and traffic control (if needed) for the study
intersections.

- Evaluate the traffic operating conditions at the study intersections at each analysis horizon.

- Conduct signal and illumination warrants based on Transportation Association of Canada
(TAC) guidelines.

- Determine roadway, intersection, and access improvements required to provide acceptable
levels of service (LOS) and safety.

15 METHODOLOGY

In order to meet the study objectives and accomplish the works stated above, the following
methodology was used:

9

9

Blackfalds Crossing ASP

Conduct AM and PM peak hour traffic counts at the Highway 2A / Broadway Avenue and
South Street / East Railway Street intersections.

Obtain traffic turning movement information at the Highway 2A / 597 intersection from Alberta
Transportation (AT).

Obtain historical traffic volumes on Highway 2A and Highway 597 adjacent to the study
intersections from AT.

Estimate current weekday AM and PM peak hour traffic volumes for each turning movement
at the study intersections.

Estimate the trips generated by the proposed development based on ITE’s Trip Generation
Manual (9™ Edition).

Conduct left and right tune lane warrant analyses based on the procedure provided in AT’s
Highway Geometric Design Guide.

Analyze the delay, LOS and queue lengths of the study intersections at weekday AM and PM
peak periods for the analysis horizon traffic using Synchro Studio 9 (Synchro) and SIDRA
Intersection 6.1 (SIDRA) software.

Identify any improvements necessary for the intersections to accommodate the forecasted
traffic volumes.

WSP

Traffic Impact Assessment No. 151-02471-00



TRAFFIC ANALYSIS

This section analyzes the existing (2015), 3 year horizon (2018), 10 year horizon (2025), and the 20
year horizon (2035) traffic conditions for the study intersections. The background traffic volumes at
the analysis horizons were determined by applying a linear traffic growth rate to the existing traffic
volumes.

2.1 EXISTING TRAFFIC
WSP conducted AM and PM peak hour traffic counts from 7:00 a.m. to 9:00 a.m. and from 4:00 p.m.
to 6:00 p.m. on March 19 and July 9, 2015 at the Highway 2A / Broadway Avenue and South Street /
East Railway Street intersections, respectively.
To estimate the existing (2015) traffic turning movements at the Highway 2A / 597 intersection, a
2.5% increase was applied to Alberta Transportation 2014 traffic volumes which are the latest
available traffic data posted on their website at the time of this study.
Figure 3 shows the existing weekday AM and PM peak hour turning movement traffic volumes at the
study intersections.
2.2 TRAFFIC GROWTH
The traffic growth history obtained from Alberta Transportation’s website for Highway 2A and
Highway 597 adjacent to the study intersections is summarized in Table 1. The complete file is
attached in Appendix B.
Table 2. Historical Traffic Growth
VEAR HIGHWAY 2A NORTH of HWY 597 HIGHWAY 597 WEST OF HWY 2A
AADT GROWTH AADT GROWTH
2003 9,420 - 2,240 -
2004 9,910 5.2% 2,560 14.3%
2005 10,610 7.1% 2,720 6.3%
2006 11,250 6.0% 2,900 6.6%
2007 11,290 0.4% 2,940 1.4%
2008 11,070 -1.9% 2,940 0.0%
2009 10,800 -2.4% 3,660 24.5%
2010 10,990 1.8% 3,730 1.9%
2011 11,270 2.5% 3,730 0.0%
2012 12,620 12.0% 4,620 23.9%
2013 12,880 2.1% 5,060 9.5%
2014 13,100 1.7% 5,160 2.0%
Blackfalds Crossing ASP WSP

Traffic Impact Assessment No. 151-02471-00



Based on the historical traffic volumes on Highway 2A and Highway 597, Figure 2 illustrates the traffic
growth trends including the linear AADT regression equations on the two highways in the vicinity of
the study intersections. Using the regression equation, future traffic volumes on Highway 2A and
Highway 597 were calculated and it was found that the future annual growth in traffic on Highway 2A
is approximately 2.1% of the estimated 2015 volumes and the annual traffic growth on Highway 597
is approximately 5% of the 2015 traffic volumes.

In consulting with Alberta Transportation, the Ministry advised that the provincial average growth rate
of 2.5% would be appropriate to estimate the future traffic for both Highway 2A and Highway 597.
Therefore, in this study, a traffic growth rate of 2.5% was used to estimate the future traffic volumes
on Highway 2A and Highway 597 at the 10 and 20 year horizons. A growth rate of 5% was used to
estimate the 3 year horizon traffic volumes on Highway 597.
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Figure 2. Traffic Growth Trends

2.3 BACKGROUND TRAFFIC
Background traffic (non-site traffic) is the traffic that exists without the addition of the trips generated
by the proposed development.
Based on the anticipated traffic growth rates, the forecasted background traffic volumes in terms of
weekday AM and PM peak hour traffic at the 3, 10 and 20 year horizons are presented in Figures 4 to
6.

Blackfalds Crossing ASP WSP
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2.4 TRIP GENERATION

The Institute of Transportation Engineers (ITE) Trip Generation Manual (9th Edition) was used in this
study to estimate the traffic generated by the proposed development.

The corresponding land uses in the ITE Trip Generation Manual that were used to estimate the traffic
generated by the proposed developments are summarized in Table 3.

Table 3. Corresponding ITE Land Uses
PROPOSED DEVELOPMENT ITE LAND USE (CODE)
Food Anchored Shopping Centre Supermarket (850)
Highway Commercial N/A
Single-Family Housing Single-Family Detached Housing (210)
Row Housing Residential Condominium / Townhouse (230)
Multi-Family Housing Mid-Rise Apartment (223)
Mid-Rise Apartment (223)
Mixed Use Housing
Shopping Center (820)

It should be noted that Highway Commercial is not a specific land use, and is better defined as a
zoning category. In other words, Highway Commercial is defined as a mixed use site and includes a
wide variety of land uses such as restaurants, gas bars, truck stops, and hotels. The ITE Trip
Generation Manual does not provide trip generation rates for Highway Commercial land use.

Bunt & Associates Engineering Ltd. (Bunt) prepared a report for a C-TEP research project “Trip and
Parking Generation Rates for Land Uses in Small Towns in Alberta” in 2005. In the report, Bunt
recommended the AM and PM peak hour trip generation rates for Highway Commercial land use in
Alberta. For the purpose of this study, the trip generation rates (AM: 2.56 / 1,000 ft?>, PM: 4.21 / 1,000
ft2) recommended by Bunt were used to estimate the trips generated by the proposed highway
commercial development. The trip directional distributions for Highway Commercial are based on the
trip directional distribution rates for Shopping Center (Code: 820) in the ITE Trip Generation Manual.

The Mixed Use Live/Work housing land use combines living and working quarters for individuals who
can live and work in the same building. The ground floor will be used for business purposes, such as
office, retail, or service. For the purpose of this study, it was assumed that 60% of the ground area of
the mixed use housing would be used for commercial. The trip generation rates for Shopping Center
were used to estimate the traffic that would be generated by the mixed use housing commercial uses.

A Floor Area Ratio (FAR) of 0.20 was used to calculate the Gross Floor Area (GFA) of the proposed
food anchored shopping centre and commercial development.

241 THREE YEAR HORIZON

In accordance with the developer, Stages 1 and 2 will be completed within three years by the year
2018. The estimated traffic volumes generated by the proposed developments in the two stages are
illustrated in Tables 4A to 4D. It is anticipated that the proposed Stages 1 and 2 developments would
generate a total of approximately 13,535 daily trips, 582 AM peak hour trips, and 1,151 PM peak hour
trips

Blackfalds Crossing ASP WSP
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Table 4A. Trip Generation — Food Anchored Shopping Centre (Stage 1)
SUPERMARKET WEEKDAY AM PEAK HOUR PM PEAK HOUR
. 2
GFA: 102,800 ft TOTAL | IN | OUT | TOTAL | IN | OUT |TOTAL| IN | ouT
Directional Distribution 100% | 50% | 50% 100% 62% | 38% | 100% | 51% | 49%
- Y2
Rate (Trips/1000ft) /' | 145 54 | 3408 | 34.08 | 340 | 211 | 1.29 | Ln(T)=0.74Ln(X)+3.25
Regression Equation
Total Trips 10510 | 5255 | 5255 350 217 133 795 405 | 390
*T=Vehicle Trips; X = 1000 ft* GFA.
Table 4B. Trip Generation — Highway Commercial (Stage 2)
5 WEEKDAY AM PEAK HOUR PM PEAK HOUR
GFA: 65,400 ft
TOTAL IN OUT | TOTAL IN OUT | TOTAL IN ouT
Directional Distribution 100% | 50% | 50% 100% 62% | 38% | 100% | 48% | 52%
Rate (Trips/1000 ft?) 33.85 | 16.93 | 16.93 2.56 1.59 | 0.97 4.21 2.02 | 2.19
Total Trips 2214 1107 | 1107 167 104 64 275 132 143
Table 4C. Trip Generation — Row Housing (Stage 2)
WEEKDAY AM PEAK HOUR PM PEAK HOUR
UNITS: 36
TOTAL IN OUT | TOTAL IN OUT | TOTAL IN ouT
Directional Distribution 100% | 50% | 50% 100% 17% | 83% | 100% | 67% | 33%
Regression Equations Ln(T)=0.87Ln(X)+2.46 Ln(T)=0.80Ln(X)+0.26 | Ln(T)=0.82Ln(X)+0.32
Total Trips 264 132 132 23 4 19 26 17 9
Table 4D. Trip Generation — Multi-Family Housing (Stage 2)
WEEKDAY AM PEAK HOUR PM PEAK HOUR
UNITS: 140
TOTAL IN OUT | TOTAL IN OUT | TOTAL IN ouT
Directional Distribution 100% | 50% | 50% 100% 31% | 69% | 100% | 58% | 42%
Rate (Trips / Unit) 3.90 195 | 1.95 0.30 0.09 | 0.21 0.39 0.23 | 0.16
Total Trips 546 273 273 42 13 29 55 32 23
Blackfalds Crossing ASP WSP
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2.4.2 FULL BUIDL OUT

The proposed Blackfalds Crossing ASP is anticipated to be fully built out by 2025. The estimated
traffic volumes generated by the proposed development in stage 3 and 4 are illustrated in Tables 4E
to 4l1. It is assumed that the land at the northeast corner of the NE 22-39-27-W4 would be developed
by 2025. The anticipated trips that would be generated by this land are summarized in Tables 4J and

4K.

Table 4E. Trip Generation — Single Family Housing (Stage 3)

WEEKDAY AM PEAK HOUR PM PEAK HOUR

UNITS: 88
TOTAL IN OUT | TOTAL IN OUT |TOTAL| IN ouT

Directional Distribution 100% 50% | 50% 100% 25% | 75% | 100% | 63% | 37%

Regression Equations Ln(T)=0.92Ln(X)+2.72 T=0.70(X)+9.74 Ln(T)=0.90Ln(X)+0.51

Total Trips 934 467 467 71 18 54 94 59 35

*T=Vehicle Trips; X = Dwelling Units.

Table 4F. Trip Generation — Single Family Housing (Stage 4)

WEEKDAY AM PEAK HOUR PM PEAK HOUR

UNITS: 80
TOTAL IN OUT | TOTAL IN OUT |TOTAL| IN ouT

Directional Distribution 100% 50% | 50% 100% 25% | 75% | 100% | 63% | 37%

Regression Equations Ln(T)=0.92Ln(X)+2.72 T=0.70(X)+9.74 Ln(T)=0.90Ln(X)+0.51

Total Trips 855 428 428 66 16 49 86 54 32

*T=Vehicle Trips; X = Dwelling Units.

Table 4G. Trip Generation — Row Housing (Stage 4)

WEEKDAY AM PEAK HOUR PM PEAK HOUR
UNITS: 25

TOTAL IN OUT | TOTAL IN OUT | TOTAL | IN ouT

Directional Distribution 100% | 50% | 50% 100% 17% | 83% | 100% | 67% | 33%

Regression Equations Ln(T)=0.87Ln(X)+2.46 Ln(T)=0.80Ln(X)+0.26 | Ln(T)=0.82Ln(X)+0.32

Total Trips 193 96 96 17 3 14 19 13 6

Blackfalds Crossing ASP WSP
No. 151-02471-00
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Table 4H. Trip Generation — Mixed Use Housing Residential (Stage 4)
WEEKDAY AM PEAK HOUR PM PEAK HOUR
UNITS: 233
TOTAL IN OUT | TOTAL IN OUT |TOTAL| IN ouT
Directional Distribution 100% | 50% | 50% 100% 31% | 69% | 100% | 58% | 42%
Rate (Trips / Unit) 3.90 195 | 195 0.30 0.09 | 0.21 0.39 0.23 | 0.16
Total Trips 909 454 454 70 22 48 91 53 38
Table 41. Trip Generation — Mixed Use Housing Commercial (Stage 4)
5 WEEKDAY AM PEAK HOUR PM PEAK HOUR
GFA: 40,000 ft
TOTAL IN OUT | TOTAL IN OUT |TOTAL| IN ouT
Directional Distribution 100% | 50% | 50% 100% 62% | 38% | 100% | 48% | 52%
Rate (Trips/1000 ft%) 42.70 | 21.35 | 21.35 0.96 0.60 | 0.36 3.71 1.78 | 1.93
Total Trips 1708 854 854 38 24 15 148 71 77
Table 4J. Trip Generation — Single Family Housing (Future Development)
WEEKDAY AM PEAK HOUR PM PEAK HOUR
UNITS: 16
TOTAL IN OUT | TOTAL IN OUT | TOTAL IN ouT
Directional Distribution 100% | 50% | 50% 100% 25% | 75% | 100% | 63% | 37%
Regression Equations Ln(T)=0.92Ln(X)+2.72 T=0.70(X)+9.74 Ln(T)=0.90Ln(X)+0.51
Total Trips 195 97 97 21 5 16 20 13 7
Table 4K. Trip Generation — Highway Commercial (Future Development)
5 WEEKDAY AM PEAK HOUR PM PEAK HOUR
GFA: 63,200 ft
TOTAL IN OUT | TOTAL IN OUT | TOTAL IN ouT
Directional Distribution 100% | 50% | 50% 100% 62% | 38% | 100% | 48% | 52%
Rate (Trips/1000 ft%) 33.85 | 16.93 | 16.93 2.56 159 | 0.97 4.21 2.02 | 2.19
Total Trips 2139 | 1070 | 1070 162 100 61 266 128 | 138
It is estimated that the proposed development would generate a total of approximately 20,470 daily
trips, 1,027 AM peak hour trips, and 1,875 PM peak hour trips when the whole development area is
fully built out.
WSP
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2.4.3 INTERNAL AND PASS-BY TRIPS
Internal trips should be considered for a multi-use development. According to the ITE Trip Generation
Handbook, a multi-use development is typically a single real-estate project that consists of two or
more ITE land use classifications between which trips can be made without using the off-site road
system. The internal trips can be made either by walking or by vehicles using internal roadways. In
this study, the proposed development is deemed to be a multi-use development (residential, shopping
centre, and highway commercial), thus to estimate the trips made on the external streets, the internal
trips that are not made on the major street system should be deducted from the total trips. To account
for the internal trips, the following internal capture rates were used. It should be noted that vehicles
travelling from / to the residential development may stop by the commercial development. These
internal pass-by trips were considered as internal trips for commercial development.
- Residential: 20%
- Food Anchored Shopping Centre: 10%
- Highway Commercial: 10%
- Live/Work Housing Commercial development: 10%
According to the ITE Trip Generation Handbook, pass-by trips are defined as the trips that are made
as intermediate stops on the way from an origin to a primary trip destination without a route diversion.
Pass-by trips are attracted from traffic passing the site on an adjacent street or roadway that offers
direct access to the generator. Pass-by trips will not add new traffic to the adjacent street system. In
this study, the proposed shopper centre and highway commercial developments will attract pass-by
trips. In accordance with the ITE Trip Generation Handbook, an average 36% of the trips generated
by supermarket are pass-by trips. In this study, it is assumed that 35% of the total trips generated by
the commercial development will be pass-by trips. Table 5 summarizes the estimated new trips that
will be generated by the proposed development at full build out.
Table 5. Trip Generation Summary
WEEKDAY AM PEAK HOUR PM PEAK HOUR
DEVELOPMENT
TOTAL IN OUT |TOTAL| IN OUT | TOTAL IN ouT
Residential (Blackfalds | 376, | 1850 | 1850 | 289 | 76 | 213 | 370 | 228 | 143
Crossing ASP)
Commercial (Blackialds | ;35 | 7016 | 7216 | 555 | 344 | 211 | 1219 | 609 | 610
Crossing ASP)
Total (Blackfalds | 14133 | 9066 | 90s6 | 844 | 420 | 424 | 1589 | 837 | 752
Crossing ASP)
N 105 | o7 97 21 5 16 20 13 7
Development)
Commercial (Future | 5159 | 1070 | 1070 | 162 | 100 | 61 | 266 | 128 | 138
Development)
Tl (P 2334 | 1167 | 1167 | 183 | 106 | 77 | 286 | 140 | 146
Development)

Total Trips 20467 | 10233 | 10233 | 1027 526 501 1875 977 898
Internal Trips 2436 | 1218 1218 134 61 73 227 122 105
External Trips 18030 | 9015 9015 893 465 428 1649 855 793
= I 0,

Pass-by Trips (35% 0f | 5,56 | 2610 | 2610 | 226 | 140 | 86 | 468 | 232 | 236

Commercial)

Non-Pass-by Trips 12810 | 6405 6405 667 325 342 1181 623 558
Blackfalds Crossing ASP WSP
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2.5 TRIP DISTRIBUTION AND ASSIGNMENT

Trip distributions for the proposed development were estimated based on the traffic turning
movement patterns at the existing intersections on Highway 2A and the road network in the vicinity of
the proposed development.

Figures 7A and 7B illustrate the estimated site generated trips at the 3 year horizon (Stages 1 and 2)
and full build out, respectively. The detailed trip distribution and assignment for each land use are
attached in Appendix B.

2.6 COMBINED TRAFFIC

Combined traffic volumes (post-development traffic) include both background traffic and the traffic
generated by the proposed development. Combined traffic volumes for the study intersections at the
3, 10 and 20 year horizons are shown in Figures 8 to 10.

2.7 SHORTCUTTING TRAFFIC

The proposed north-south collector road on site will provide a new connection between South Street
and Highway 597. Some traffic travelling from the Town may use the proposed collector road as a
shortcutting route to access onto Highway 597. However, based on the surrounding road network in
the vicinity of the proposed development, it is anticipated that the volume of shortcutting traffic would
be relatively small and would not significantly impact the Highway 597 / South Access intersection.
Therefore, the shortcutting traffic was not included in this study.

Blackfalds Crossing ASP WSP
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SIGNAL WARRANT ANALYSIS

25

Signal warrant analyses were conducted for the proposed Highway 2A / East Access, Highway 597 /
South Access, and South Street / East Railway Street intersections based on the forecasted traffic

volumes.

The signal warrant analysis followed the procedure recommended in the Traffic Signal Warrant
Handbook (2014) published by the Transportation Association of Canada (TAC). A value of 100
cumulative warrant points is considered the minimum value required to warrant a traffic signal. The
warrant analysis files are attached in Appendix C, and the analysis results are outlined in Table 6.

Table 6. Signal Warrant Analysis

INTERSECTION SCENARIO Wﬁgﬁ?gT SIGNALS?

Existing (2015) 73 Not Warranted

2018 Background 80 Not Warranted

Highway 2A / Broadway Avenue / 2025 Background 94 Nearly Warranted

East-West Collector Road Stage 1 Combined 170 e
2018 Combined 200 Warranted
2025 Combined 317 Warranted

2018 Combined 21 Not Warranted

Highway 597 / South Access 2025 Combined 48 Not Warranted

2035 Combined 58 Not Warranted

South Street / East Railway Street 2035 Combined 13 Not Warranted

Table 6 reveals that traffic signals will be warranted at the intersection of Highway 2A and the
proposed East-West Collector Road under the 3 year horizon traffic conditions. It should be noted
that traffic signals will be warranted in 2016 when Stage 1 is built out.

Traffic signals will not be warranted at the Highway 597 / South Access and South Street / East
Railway Street intersection up to the 20 year horizon under the projected post-development traffic

conditions.

It should be noted that Highway 2A is under Alberta Transportation’s jurisdiction and in accordance
with Design Bulletin #68/2010, Alberta Transportation may require that a roundabout feasibility
assessment be conducted prior to installing traffic signals at the Highway 2A / East Access

intersection.

The proposed East-West Collector Road intersection on Highway 2A will be located on a vertical sag
curve with the gradient less than 4% in both northbound and southbound directions. In addition, there
are no sight line constraints at this intersection. Therefore, a roundabout may be a feasible option for
the proposed Highway 2A / East Access intersection. Based on the Technical Memo prepared by

Stantec (Appendix A), traffic signals should be strongly considered as a more economical alternative

Blackfalds Crossing ASP
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than a roundabout over the 20 year period and the Town of Blackfalds and Elkay / Spire wish to
proceed with the construction of an upgraded signalized intersection.

Alberta Transportation indicated that they were prepared to consider the implementation of a
signalized intersection at the Highway 2A / Broadway Avenue intersection on the condition that the
Town of Blackfalds is responsible for constructing any future intersection improvements generated by
developments, at the Town’s cost and for addressing any operational concerns in a timely manner
that may arise.

It is recommended that the right of way for a future roundabout at the Highway 2A / Broadway
Avenue intersection should be protected as the surrounding lands are developed.

Blackfalds Crossing ASP WSP
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4.1

INTERSECTION ANALYSIS

This section presents the intersection analysis procedures that are specified in Alberta
Transportation’s Highway Geometric Design Guide, and covers the left and right turn lane criteria that
were used in this study. The proposed Highway 597 / South Access intersection will not warrant
traffic signals. Left and right turn lane warrant analyses were conducted for this intersection to
determine if auxiliary lanes are required.

LEFT TURN LANE WARRANT ANALYSIS

Left turn warrants are based on the level of probability that a vehicle in the advancing traffic stream
will not arrive at an intersection when another vehicle, traveling in the same direction, is stopped
waiting to make a left turn. The interference caused by standing left turning vehicles in the through
advancing traffic lane can reduce capacity and create a safety hazard. The amount of interference is
dependent on opposing volumes, advancing volumes, and the number of left turning vehicles. The
addition of a left turn lane with the required storage space will minimize this interference.

27

The analysis of left turn manoeuvres at the proposed Highway 597 / South Access intersection is
based on the forecasted combined traffic volumes.

Table 7 summarizes the AM and PM peak hour turning information for the eastbound traffic on
Highway 597 at the proposed South Access intersection under the 3, 10, and 20 year horizon
combined traffic conditions. The left turn lane warrant analysis for the Highway 597 / South Access
intersection was based on a design speed of 70 km/h.

Table 7. Left Turn Lane Warrant Analysis — Highway 597 / South Access

EB AM PEAK ADVANCING | OPPOSING | LEFT TURNS | % LEFT TURN | TRUCKS IN LT | WARRANTED?
2018 Combined 272 273 30 11% 10% Yes, Type llI
2025 Combined 306 318 46 15% 10% Yes, Type IV
2035 Combined 364 373 46 13% 10% Yes, Type IV

EB PM PEAK ADVANCING | OPPOSING | LEFTTURNS | % LEFT TURN [ TRUCKS IN LT | WARRANTED?
2018 Combined 388 348 49 13% 10% Yes, Type IV
2025 Combined 451 433 92 20% 10% Yes, Type IV
2035 Combined 530 509 92 17% 10% Yes, Type IV

Table 7 reveals that a Type IV left turn lane will be warranted at the Highway 597 / South Access
intersection for the eastbound traffic under the 3 year horizon post-development traffic conditions. An
additional 10 m storage length (total parallel deceleration lane length 65 m) will be required to
accommodate the forecasted 20 year horizon traffic. The existing raised median on Highway 597 will
need to be removed to provide room for the proposed eastbound left turn lane.

Blackfalds Crossing ASP
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4.2

RIGHT TURN LANE WARRANT ANALYSIS

According to Alberta Transportation’s Highway Geometric Design Guide, the warrant for an exclusive
right turn lane requires that all of the following conditions be met:

- Main (or through) road AADT = 1800,
- Intersecting road AADT = 900, and
- Right turn daily traffic volume = 360 for the movement in question.

Based on the forecasted traffic volumes, a westbound right turn lane will be warranted at the
proposed Highway 597 / South Access intersection under the 3 year horizon post-development traffic
conditions.

Based on the Highway 2A / 597 roundabout plan, the proposed right turn lane taper at the Highway
597 / South Access intersection will overlap the westbound two lanes to one lane merging taper
located approximately 80 m east of the South Access on Highway 597. It is recommended that two
through lanes be provided for the westbound traffic on Highway 597 between the Highway 2A / 597
roundabout and the existing two lanes approximately 200 m west of the proposed South Access.

The proposed Highway 597 / South Access intersection improvement concept plan is shown in Figure
11 and attached in Appendix C. The South Access intersection is located east and out of the two-lane
to one-lane transition zone on Highway 597.

Alberta Transportation is requiring that two eastbound through lanes be provided at the South Access
intersection up to the existing two lanes west of the Highway 2A / 597 roundabout to provide better
safety and operational performance for the eastbound traffic. Alberta Transportation prefers the
intersection improvement concept plan shown in Figure 12 and attached in Appendix C. Discussion
on construction cost sharing with Alberta Transportation is anticipated to be required on the upgraded
intersection improvement.

Blackfalds Crossing ASP WSP
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Figure 11. Proposed Intersection Improvement Concept Plan (South Access)
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Figure 12. AT Preferred Intersection Improvement Concept Plan (South Access)
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CAPACITY ANALYSIS

31

This section describes the method used for the capacity analysis and evaluates the operating level of
service of the study intersections under the 3, 10, and 20 year horizon traffic conditions.

5.1 METHODOLOGY

To determine the operating conditions of an intersection or roadway, the concept of level of service
(LOS) is generally used. The LOS of an intersection is a qualitative measure of capacity and
operating conditions and is directly related to vehicle delay. LOS is given a letter designation from A
to F, with LOS A representing very short delays and LOS F representing very long delays.

For this study, WSP developed Synchro Studio 9 (Synchro) intersection simulation models for signal
and stop controlled intersections. Synchro 9 implements the methods of the Highway Capacity
Manual, 2010 (HCM 2010) and follows the LOS criteria that is listed in Table 8. For two-way stop
controlled intersections, the delay is typically calculated for the movements at the minor approaches

only, since the major roads are considered to be operating at free flow conditions.

To evaluate the traffic operational performance for a roundabout, SIDRA Intersection 6.1 (SIDRA)
was used. SIDRA employs a combined geometry and gap-acceptance modelling approach in order to
take into account the effect of roundabout geometry on driver behaviour directly through gap-
acceptance modelling. The LOS criteria for unsignalized intersections in Table 8 were used for
assessing the traffic operational performance for a roundabout.

Table 8. Level of Service Criteria for Intersections (HCM 2010)
SIGNALIZED UNSIGNALIZED LOS BY VOLUME-TO-CAPACITY RATIO
CONTROL DELAY (s) CONTROL DELAY (s) v/lc<1.0 vic>1.0

<10 <10 A F

>10and < 20 >10and < 15 B F

>20and =< 35 >15and < 25 C F

> 35 and < 55 > 25 and < 35 D F

> 55 and < 80 > 35 and <50 E F
>80 > 50 F F

52 CAPACITY ANALYSIS RESULTS

Traffic simulation models (Synchro and SIDRA) were created for the study intersections under the
traffic conditions for each analysis horizon.

5.2.1 HIGHWAY 2A / HIGHWAY 597

The existing Highway 2A / 597 intersection is a four-legged intersection. A two-lane modern

roundabout was recently constructed at this intersection.

Tables 9A to 9D summarize the anticipated traffic operational performance at the Highway 2A / 597
intersection under the analysis horizon traffic conditions when the two-lane modern roundabout is in
operational. The detail SIDRA outputs are attached in Appendix D.
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Table 9A. Capacity Analysis: Existing (2015) Traffic — Highway 2A / 597 (Roundabout)

AM PEAK HOUR PM PEAK HOUR
ey [ os | vie | Quene | pslay [ g [y | 957 Queue
NBLT 4.7 A 0.17 6.8 7.9 A 0.42 17.3
NBTR 4.2 A 0.17 6.7 7.2 A 0.42 17.8
WBLT 4.5 A 0.12 3.8 8.2 A 0.20 7.0
WBTR 3.9 A 0.12 3.7 6.5 A 0.20 7.5
SBLT 9.4 A 0.54 25.2 5.7 A 0.25 9.3
SBTR 8.6 A 0.54 25.9 53 A 0.25 9.6
EBLT 9.0 A 0.16 54 5.8 A 0.18 6.0
EBTR 7.7 A 0.23 8.8 53 A 0.18 6.5
INT Summary 7.5 A 0.54 - 6.6 A 0.42 -
Table 9B. Capacity Analysis: 2018 Combined Traffic — Highway 2A / 597 (Roundabout)
AM PEAK HOUR PM PEAK HOUR
HANE D(es'?y Los | vic ig:é?r??r?s D?;?y Los | vic Ei:éfﬁ‘?#s
NBLT 5.2 A 0.21 8.7 9.6 A 0.49 225
NBTR 4.7 A 0.21 8.6 8.5 A 0.49 22.6
WBLT 5.0 A 0.14 4.6 9.9 A 0.26 9.4
WBTR 4.3 A 0.14 4.6 7.7 A 0.26 10.1
SBLT 115 B 0.62 35.2 6.6 A 0.31 12.0
SBTR 10.5 B 0.62 35.3 6.1 A 0.31 12.5
EBLT 11.2 B 0.23 8.1 6.9 A 0.25 8.7
EBTR 9.8 A 0.32 13.2 6.3 A 0.25 9.6
INT Summary 9.0 A 0.62 - 7.8 A 0.49 -
Blackfalds Crossing ASP WSP
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Table 9C. Capacity Analysis: 2025 Combined Traffic — Highway 2A /597 (Roundabout)

AM PEAK HOUR PM PEAK HOUR
ey [ os | yie | g Quene | pslay [ g [y | 957 Queve
NBLT 5.8 A 0.25 10.8 13.8 B 0.65 39.9
NBTR 5.2 A 0.25 10.7 121 B 0.65 40.6
WBLT 55 A 0.17 5.6 15.1 B 0.38 15.3
WBTR 4.7 A 0.17 55 11.2 B 0.38 16.9
SBLT 155 C 0.73 53.6 8.3 A 0.40 16.0
SBTR 14.0 B 0.73 54.4 7.5 A 0.40 16.8
EBLT 155 C 0.33 12.2 8.6 A 0.33 12.1
EBTR 15.3 C 0.49 24.3 7.9 A 0.33 13.8
INT Summary 11.9 B 0.73 - 10.8 B 0.65 -
Table 9D. Capacity Analysis: 2035 Combined Traffic — Highway 2A / 597 (Roundabout)
AM PEAK HOUR PM PEAK HOUR
HANE Dg;"y Los | vic i’:;ﬁ%‘}‘; D?S')ay Los | vic Eg:;f#?;‘;
NBLT 6.7 A 0.31 14.1 235 C 0.82 70.2
NBTR 5.9 A 0.31 14.1 20.5 C 0.82 72.9
WBLT 6.3 A 0.21 7.3 27.8 D 0.58 26.8
WBTR 5.3 A 0.21 7.3 20.0 C 0.58 31.2
SBLT 27.8 D 0.88 102.8 10.5 B 0.50 23.6
SBTR 25.1 D 0.88 106.0 9.4 A 0.50 24.6
EBLT 28.3 D 0.52 22.1 11.4 B 0.43 17.9
EBTR 34.7 D 0.75 46.9 10.2 B 0.43 20.4
INT Summary 20.8 C 0.88 - 17.0 C 0.82 -

The capacity analysis results reveal that all traffic movements at the Highway 2A / 597 intersection
will operate at an acceptable LOS C or better during both the AM and PM peak periods at the 10 year
horizon and LOS D or better at the 20 year horizon under the post-development traffic conditions. The
roundabout at the Highway 2A / 597 intersection will be capable of accommodating the forecasted
post-development traffic.
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5.2.2 HIGHWAY 2A / EAST-WEST COLLECTOR ROAD
Based on the signal warrant analysis results, the Highway 2A / East-west Collector Road intersection
will warrant traffic signals at the 3 year horizon (2018) when Stage 1 and Stage 2 are fully built out.
Table 10A summarizes the current traffic operational performance at this intersection under the
existing traffic conditions. Tables 10B to 10D summarize the traffic operational performance at the
analysis horizons under the post-development traffic conditions when the intersection is under signal
control. The detailed Synchro outputs are attached in Appendix D. The following intersection lane
configurations are recommended when traffic signals are installed at this intersection:
- Eastbound: two left turn lanes and one right turn lane;
- Northbound: one left turn lane and two through lanes, and
- Southbound: two through lanes and one right turn lane.
Table 10A. Capacity Analysis: Existing Traffic — Highway 2A / Broadway Avenue
(Stop Control)
AM PEAK HOUR PM PEAK HOUR
TRAFFIC - —
MOVEMENTS | Delay 95" Queue Delay 95" Queue
o | OS5 | V€ | lenghmy | s | OS5 | V€ | Length (m)
EBL 43.2 E 0.65 43.5 13.3 B 0.13 3.5
NBL 11.2 B 007 1.6 9.0 A 0.15 4.0
INT Summary 4.6 A 0.65 - 1.9 A 0.15 -
Table 10B. Capacity Analysis: 2018 Combined Traffic — Highway 2A / East-West Collector
Road (Signal Control)
AM PEAK HOUR PM PEAK HOUR
TRAFFIC — m
MOVEMENTS | Delay 95" Queue Delay 95" Queue
o) | YOS | V€ | Lengthm) | (s LOS | VIC | ength (m)
EBL,L 20.8 C 0.13 6.6 17.4 B 0.29 135
EBR 9.5 A 0.56 14.9 7.1 A 0.38 11.3
NBL 5.8 A 0.24 6.8 7.0 A 0.47 18.4
NBT,T 4.3 A 0.15 10.2 5.8 A 0.38 28.0
SBT, T 15.2 B 0.69 91.7 15.1 B 0.53 27.8
SBR 3.3 A 0.14 7.4 4.5 A 0.29 8.9
INT Summary 12.0 B 0.69 - 9.1 A 0.53 -
Blackfalds Crossing ASP WSP
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Table 10C. Capacity Analysis: 2025 Combined Traffic — Highway 2A / East-West Collector
Road (Signal Control)

AM PEAK HOUR PM PEAK HOUR
TRAFFIC _ §
MOVEMENTS D(es';"y Los | vic Ei ng?rlnj?rﬁ D?S';J‘y Los | vic Egngﬁzﬁ
EBL,L 25.1 c | o017 12.1 22,6 C 0.40 21.8
EBR 18.3 B | 064 36.5 75 A 0.43 14.1
NBL 7.1 A | 035 8.0 9.2 A 0.58 24.6
NBT,T 4.9 A | 017 12.2 7.4 A 0.51 39.8
SBT,T 18.7 B | 082 97.5 20.5 C 0.62 45.2
SBR 25 A | 021 8.0 5.0 A 0.38 13.0
INT Summary | 15.2 B | 082 ; 11.9 B 0.62 -

Table 10D. Capacity Analysis: 2035 Combined Traffic — Highway 2A / East-West Collector
Road (Signal Control)

AM PEAK HOUR PM PEAK HOUR
TRAFFIC _ _
MOVEMENTS D?S';"y Los | vic Ez ngﬁ?ﬁ}‘; D?;)ay Los | viC Egﬁfﬁ‘?ﬁg
EBL,L 32.6 c | o21 14.3 23.4 C 0.41 223
EBR 27.0 c | o074 51.2 7.8 A 0.44 14.4
NBL 7.9 A | 035 10.7 12.8 B 0.66 32.4
NBT,T 4.0 A | 019 13.0 8.5 A 0.63 52.1
SBT,T 20.9 c | oss 138.3 20.9 C 0.70 52.8
SBR 2.0 A | o019 7.4 43 A 0.36 12.0
INT Summary 17.6 B 0.88 - 12.9 B 0.70 -

The above capacity analysis results reveal that the existing eastbound traffic movements on
Broadway Avenue currently operate at LOS E during the AM peak hours. When the proposed
Highway 2A / East-West Collector Road intersection is under signal control, all traffic movements at
this intersection will operate at an acceptable LOS C or better during both the AM and PM peak
periods up to the 20 year horizon. The proposed intersection lane configurations will be capable of
accommodating the forecasted post-development traffic.

As previously stated in Section 3, Alberta Transportation requires that a roundabout feasibility
assessment be conducted prior to installing traffic signals at an intersection on provincial highways. A
two-lane roundabout concept plan was developed for illustrative purposes and attached in Appendix
C.

Tables 10E to 10G summarize the anticipated traffic operational performance at the Highway 2A /
East Access intersection under the analysis horizon traffic conditions when the proposed roundabout
is constructed.

Blackfalds Crossing ASP WSP
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Table 10E. Capacity Analysis: 2018 Combined Traffic — Highway 2A / East-West Collector
Road (Roundabout)

AM PEAK HOUR PM PEAK HOUR
ey [ os | vie | Quene | pslay [ g [y | 957 Queue
NBLT 3.8 A 0.14 5.6 7.7 A 0.46 23.2
NBT 3.6 A 0.14 5.8 7.2 A 0.46 24.0
SBT 7.1 A 0.46 221 6.1 A 0.29 11.9
SBTR 6.6 A 0.46 22.2 5.6 A 0.29 12.2
EBL 7.9 A 0.11 3.1 4.7 A 0.17 5.6
EBR 6.9 A 0.27 9.0 54 A 0.17 55
INT Summary 6.3 A 0.46 - 6.6 A 0.46 -

Table 10F. Capacity Analysis: 2025 Combined Traffic — Highway 2A / East-West Collector
Road (Roundabout)

AM PEAK HOUR PM PEAK HOUR

HANE D?S';"y Los | vic 3‘2:5#‘(9#3 D?;)ay Los | ViC Ei:é?#‘(aﬁs

NBLT 4.3 A 0.18 7.2 10.9 B 0.60 36.1

NBT 4.1 A 0.18 7.5 10.1 B 0.60 36.8

SBT 8.9 A 0.56 31.8 7.7 A 0.39 18.3

SBTR 8.2 A 0.56 32.1 7.1 A 0.39 19.0

EBL 9.4 A 0.20 6.0 6.0 A 0.25 9.3

EBR 9.0 A 0.36 13.9 6.7 A 0.24 8.1

INT Summary 7.8 A 0.56 - 8.8 A 0.60 -

Blackfalds Crossing ASP WSP
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Table 10G. Capacity Analysis: 2035 Combined Traffic — Highway 2A / East-West Collector
Road (Roundabout)
AM PEAK HOUR PM PEAK HOUR
ey [ os | vie | Quene | pslay [ g [y | 957 Queue
NBLT 4.6 A 0.21 9.0 14.2 B 0.71 57.8
NBT 4.3 A 0.21 9.3 13.1 B 0.71 58.3
SBT 11.4 B 0.67 46.8 8.9 A 0.46 235
SBTR 10.4 B 0.67 47.0 8.1 A 0.46 24.5
EBL 11.6 B 0.23 7.6 6.7 A 0.28 10.3
EBR 11.6 B 0.43 18.3 7.7 A 0.26 9.1
INT Summary 9.7 A 0.67 - 11.0 B 0.71 -

The roundabout capacity analysis results reveal that all traffic movements will operate at an
acceptable LOS B or better during both the AM and PM peak periods up to the 20 year horizon if a
roundabout is constructed at the Highway 2A / East-West Collector Road intersection.The proposed
roundabout will be capable of accommodating the forecasted post-development traffic.

Blackfalds Crossing ASP
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5.2.3 HIGHWAY 597 / SOUTH ACCESS

Tables 11A to 11C summarize the traffic operational performance at this intersection under the
analysis horizon traffic conditions. The detailed Synchro outputs are attached in Appendix D.

Table 11A. Capacity Analysis: 2018 Combined Traffic — Highway 597 / South Access

AM PEAK HOUR PM PEAK HOUR
TRAFFIC _ _
MOVEMENTS D(es')ay Los | vic |2 ngﬁfxg Dg‘;‘y Los | vic Egng?#‘zr‘:]‘i
EBL 7.9 A 0.03 0.6 8.1 A 0.04 1.1
SBLR 11.6 B 0.20 3.3 13.9 B 0.22 6.2
INT Summary 1.8 A 0.20 - 2.2 A 0.22 -

Table 11B. Capacity Analysis: 2025 Combined Traffic — Highway 597 / South Access

AM PEAK HOUR PM PEAK HOUR
TRAFFIC _ _
MOVEMENTS D?s';"y Los | vic (‘E‘Ee’ ng?#?;‘; D?;)ay Los | VvIC Eing?#‘(*;‘;
EBL 8.0 A | 004 1.0 8.3 A 0.08 2.4
SBLR 14.2 B | 031 0.8 21.9 c 0.51 217
INT Summary 3.3 A 0.31 - 4.7 A 0.51 -

Table 11C. Capacity Analysis: 2035 Combined Traffic — Highway 597 / South Access

AM PEAK HOUR PM PEAK HOUR
TRAFFIC _ §
MOVEMENTS Dg‘)"‘y Los | vic 32 ng?#‘("r‘#; D?S";‘y Los | viC Egng?#%
EBL 8.1 A | 004 1.1 8.5 A 0.09 25
SBLR 15.9 C 0.34 115 28.2 D 0.59 28.3
INT Summary | 3.2 A | 034 - 5.1 A 0.59 -

The capacity analysis results reveal that all traffic movements at the Highway 597 / South Access
intersection will operate at an acceptable LOS D or better during both the AM and PM peak periods at
the 10 and 20 year horizons under the post-development traffic conditions. The proposed intersection
treatment is expected to be capable of accommodating the forecasted future traffic volumes.

Blackfalds Crossing ASP WSP
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5.24

SOUTH STREET / EAST RAILWAY STREET

The existing South Street / East Railway Street intersection is a three-legged intersection and is
controlled by one stop sign on the east approach with free flow conditions in the north and west

directions. This intersection is proposed to become a four-legged intersection with the proposed N-S
Collector Road forming the south leg. It is recommended that an additional stop sign be installed on
the west approach when the proposed N-S Collector Road is constructed. No auxiliary lane (i.e., left
or right turn lane) is recommended for this intersection.

Tables 12A to 12C summarize the traffic operational performance at this intersection under the
analysis horizon traffic conditions with the proposed intersection control type. The detailed Synchro
outputs are attached in Appendix D.

Table 12A. Capacity Analysis: 2018 Combined Traffic — South Street / East Railway Street
AM PEAK HOUR PM PEAK HOUR
TRAFFIC = —
MOVEMENTS | Delay 95" Queue Delay 95" Queue
) | OS5 | V€ | Lengthm) | ) | °S | V€ | Length (m)
EBLTR 10.1 B 0.12 3.1 12.1 B 0.37 12.7
WBLTR 104 B 0.02 0.4 10.1 B 0.01 0.2
NBL 7.6 A 0.01 0.3 7.5 A 0.03 0.7
SBL 7.2 A 0.00 0.0 7.3 A 0.00 0.0
INT Summary 3.7 A 0.12 - 8.7 A 0.37 -
Table 12B. Capacity Analysis: 2025 Combined Traffic — South Street / East Railway Street
AM PEAK HOUR PM PEAK HOUR
TRAFFIC - —
MOVEMENTS | Delay 95" Queue Delay 95" Queue
(s) LOS vic Length (m) (s) LOS vic Length (m)
EBLTR 10.3 B 0.14 3.8 13.9 C 0.44 171
WBLTR 10.8 B 0.02 0.4 10.7 B 0.01 0.2
NBL 7.7 A 0.03 0.6 7.5 A 0.05 1.1
SBL 7.3 A 0.00 0.0 7.3 A 0.00 0.0
INT Summary 4.0 A 0.14 - 9.3 A 0.44 -
WSP
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Table 12C. Capacity Analysis: 2035 Combined Traffic — South Street / East Railway Street

AM PEAK HOUR PM PEAK HOUR
TRAFFIC _ _
MOVEMENTS D(es';"y Los | vic iﬁ ng?rlnj?rﬁ D?S';J‘y Los | vic Egngﬁfﬁs
EBLTR 10.3 B 0.14 3.8 13.9 C 0.44 17.1
WBLTR 10.8 B 0.02 0.4 10.7 B 0.01 0.2
NBL 7.7 A | 003 0.6 75 A 0.05 11
SBL 7.3 A | 0.0 0.0 7.3 A 0.00 0.0
INT Summary 4.0 A 0.14 - 9.3 A 0.44 -

The above capacity analysis results reveal that all traffic movements at the South Street / East
Railway Street intersection will operate at an acceptable LOS C or better during both the AM and PM
peak periods at the 20 year horizon. The proposed intersection control type and lane configurations
will be capable of accommodating the forecasted post-development traffic. South Street will operate
at acceptable level of services with the existing two-lane cross section up to the 20 year horizon.

Blackfalds Crossing ASP WSP
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6 ADDITIONAL CONSIDERATIONS

41

This section is intended as a general overview of a number of site aspects. Some additional issues

have been identified for consideration.

6.1 SIGHT DISTANCE

The intersection sight distances along Highway 2A and Highway 597 at the study intersections were
checked utilizing Alberta Transportation’s TIMS based on the sight distance requirements in Alberta
Transportation’s Geometric Design Guide. The sight distances are adequate at the study

intersections.

6.2 OPERATIOANL ANALYSIS

The proposed realigned Broadway Avenue intersection on the East-West Collector Road will be
located approximate 100 m (center line to center line) west of Highway 2A. The stacking distance
between the Broadway Avenue / East-West Collector Road and Highway 2A / East-West Collector
intersection is more than 50 m which is adequate to accommodate two 25 m long WB-23 vehicles.

The East-West Collector Road and Broadway Avenue intersection will be controlled by one stop sign
on Broadway Avenue with free flow conditions on the East-West Collector Road. Therefore, no
vehicle queue is expected to occur for the westbound traffic on the East-West Collector Road at the
Broadway Avenue / East-West Collector Road intersection. As such, westbound traffic on the East-

West Collector Road will not spill onto Highway 2A.

6.3 PEDESTRIANS AND ILLUMINATION

Currently there are no pedestrian facilities (e.g., sidewalks or trails) provided along Highway 2A or in
the vicinity of the Broadway Avenue intersection. If the Town wants to provide pedestrian facilities in
the future, pedestrian traffic will be accommodated by providing marked crosswalks and pedestrian

signals at the proposed signalized intersection.

Lighting is currently provided at the Highway 2A / Highway 597, Highway 2A / Broadway Avenue, and
South Street / East Railway Street intersections. The Highway 597 / South Access intersection was
evaluated for illumination requirements based on the latest revision of the Transportation Association
of Canada’s (TAC) Guide for the Design of Roadway Lighting. The following factors were evaluated:

e Geometric — geometric features of the intersection and associated roadways.

o Operational — present and proposed AADT, roadway classification and operating speeds on

all connecting legs.

e Environmental — proximity to other lighted developments within the area.

e Collision — night-time highway collision history in the area that may be attributed to lack of

illumination.

Based on the TAC requirements, delineation lighting will be warranted at the Highway 597 / South

Access intersection. The illumination warrant analysis can be found in Appendix C.

Blackfalds Crossing ASP
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CONCLUSIONS AND RECOMMENDATIONS

This study has examined the traffic impacts associated with the proposed residential and commercial
development located within the southern limits of the Town of Blackfalds. The conclusions and

recommendations are summarized below:
HIGHWAY 2A /| HIGHWAY 597

- All traffic movements at the Highway 2A / Highway 597 intersection will operate at an
acceptable LOS C or better during both the AM and PM peak periods at the 10 year horizon
and LOS D or better at the 20 year horizon under the post-development traffic conditions. The
roundabout at the Highway 2A / Highway 597 intersection will be capable of accommodating

the forecasted post-development traffic.

HIGHWAY 2A /| BROADWAY AVENUE / EAST-WEST COLLECTOR ROAD

- The eastbound traffic movements on Broadway Avenue currently operate at LOS E during
the AM peak hours at the existing Highway 2A / Broadway Avenue intersection.

- Traffic signals will be warranted at the proposed Highway 2A / East-West Collector Road

intersection in 2016 when Stage 1 is built out.

- The following intersection lane configurations are recommended when traffic signals are

installed at this intersection:
= Eastbound: two left turn lanes and one right turn lane;
= Northbound: one left turn lane and two through lanes, and

= Southbound: two through lanes and one right turn lane.

-  When the proposed Highway 2A / East-West Collector Road intersection is under signal
control, all traffic movements will operate at an acceptable LOS C or better during both the
AM and PM peak periods up to the 20 year horizon. The proposed intersection lane
configurations will be capable of accommodating the forecasted post-development traffic.

- To improve the traffic operational performance at this intersection up to the 20-year horizon,
traffic signals are proposed to be installed at the same time as the geometric improvements
to an all-directional intersection. As the upgraded intersection nears capacity, the feasibility
of a roundabout should be assessed at that time; however, the right of way for a future
roundabout should be protected as the surrounding lands are developed. A roundabout

concept plan was developed for this intersection and attached in Appendix C.

HIGHWAY 597 /| SOUTH ACCESS

- A Type IV left turn lane will be warranted for eastbound traffic under the 3 year horizon post-
development traffic conditions. An additional 10 m storage length (total parallel deceleration
lane length 65 m) will be required to accommodate the forecasted 20 year horizon traffic. The
existing raised median on Highway 597 will need to be removed to provide room for the

proposed eastbound left turn lane.

- Itis recommended that two through lanes be provided for the westbound traffic on Highway
597 between the Highway 2A / 597 roundabout and the existing two lanes approximately 200
m west of the proposed South Access. One eastbound through lane is expected to be
capable of accommodating the forecasted post-development traffic. The proposed South

Blackfalds Crossing ASP
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Access intersection is located east of and out of the eastbound two-lane to one-lane transition
zone on Highway 597.

Alberta Transportation is requiring that two eastbound through lanes be provided at the South
Access intersection up to the existing two lanes west of the Highway 2A / 597 roundabout to
provide better safety and operational performance for the eastbound traffic. Alberta
Transportation’s requested intersection improvement concept plan is shown in Figure 12 and
attached in Appendix C. Construction cost sharing with Alberta Transportation is anticipated
to be required regarding these upgraded intersection improvements.

All traffic movements at the Highway 597 / South Access intersection will operate at an
acceptable LOS D or better during both the AM and PM peak periods at the 10 and 20 year
horizons under the post-development traffic conditions.

The intersection sight distances along Highway 597 at the South Access intersection appear
to be adequate.

Signals will not be warranted at this intersection up to the 20 year horizon.

Delineation lighting will be warranted at the Highway 597 / South Access intersection.

SOUTH STREET / EAST RAILWAY STREET

9

9

Blackfalds Crossing ASP

This intersection will become a four-legged intersection with the proposed N-S Collector Road
forming the south leg. It is recommended that an additional stop sign be installed on the west
approach when the proposed North-South Collector Road is constructed. No auxiliary lane
(i.e., left or right turn lane) is recommended for this intersection.

All traffic movements at the South Street / East Railway Street intersection will operate at an
acceptable LOS C or better during both the AM and PM peak periods at the 20 year horizon.
The proposed intersection control type and lane configurations will be capable of
accommodating the forecasted post-development traffic. South Street will operate at
acceptable level of services with the existing two-lane cross section up to the 20 year horizon.

WSP
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8 CLOSURE

This report has been prepared by WSP based on the best information available at the time for the
exclusive use of Elkay Developments Ltd. and Spire General Partner Ltd. Use by third parties, without
the express written permission of WSP Canada Inc., is not permitted.

WSP

Blackfalds Crossing ASP
No. 151-02471-00

Traffic Impact Assessment
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Office of the Operations Manager #401, 4920 - 51 Street Telephone 403/340-5166
Central Region Red Deer, Alberta Fax 403/340-4876

September 27", 2016 File: Blackfalds (ASP)

Town of Blackfalds

Box 220, 5018 Waghorn St

Blackfalds, AB TOM 0JO

Sent via email to: MThompson@blackfalds.com

Attention: Myron Thompson, Chief Administrative Officer

RE: STANTEC TECHNICAL MEMO - REVIEW OF ROUNDABOUT & TRAFFIC SIGNALS
NE 22-39-27-W4 (ELKAY DEVELOPMENTS)
HIGHWAY 2A & BROADWAY AVENUE, BLACKFALDS CROSSING

Thank you for the technical memo and updated Life Cycle Cost Analysis (LCCA) comparing signalized
intersection and roundabout treatment options at the Highway 2A & Broadway Avenue intersection.

We have reviewed the technical memo and in deciding between traditional traffic signals and a
roundabout, we have considered the site-specific characteristics of this intersection, and given the life
cycle costs of both are comparable, we prefer the roundabout option that offers lower collision costs,
lower greenhouse gas cost, and better passenger and truck reliability (reduction in delays and
improvements in traffic flow).

The LCCA clearly demonstrates the lower initial capital costs of traditional signals are offset by higher
future collision costs. Within the context of similar overall life cycle costs, although our preference is to
select the solution with the lower collision costs, we recognize the importance of the development to the
Town of Blackfalds and we are prepared to consider the implementation of a signalized intersection at
Highway 2A & Broadway Avenue on the condition that the Town of Blackfalds is responsible for
constructing any future intersection improvements generated by developments, at the Townis cost and
for addressing any operational concerns in a timely manner that may arise.

If the Town is amenable to accepting responsibility for all future Highway 2A and Broadway Avenue
intersection improvements (which may include future twinning of Highway 2A to ensure adjacent
intersections do not conflict) and operational issues, WSP is to incorporate the recommendation
contained in Stantecis Technical Memo into a revised Traffic Impact Assessment for Alberta
Transportationis acceptance.

If you have any questions, please contact me or Sandy Choi at 403-340-5166.

Sincerely,

Mike Baik
Operations Manager

SClsc
cc: Stantec T Brad.VanderHeyden@stantec.com

Preston Weran T pweran@blackfalds.com
Russ Watts T Russell.Watts@gov.ab.ca

\\Goa\shared\TRANS\DS\CR\RD OPS\JOINT.DEV\Town-City\Blackfalds\ASP\NE 22-39-27-4 Blackfalds Crossing Elkay Development\27Sept2016 Tech
Memo Letter.doc



