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 The Disposilion Holder must incorperate a buffer® zone of a minimum width

of 100m undisturbed vegetation, where an established buffer* does not

-already exist for any and all key habitat features including, but not limited to

teks”, nests, dens and houses identified in the Wildlife Sweep*.

‘When Wildlife Surveys™ are required, the Disposition Holder must submit
results as defined by the sensitive species inventory guidelines from
‘Wildfife Survey” to the Fisheries and Wildlife Management Information

. System (FWMIS).

‘The Disposition Holder must incorporate buffers®, setbacks and activity

liming restrictions for any and all key habitat features including, but not
kmited to leks*, nests, dens and houses identified in the wildlife survey™.
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1.0 EXECUTIVE SUMMARY

This study was completed in accordance with Alberta Transportation (AT) requirements to /bé utilized for
obtaining a Roadside Development Permit (RDP) necessary for the construction of the ga'e station for Phase 1
and provide a long-term overview of what, if any, improvements will be required to a_g:cbmmodate the long-
term potential developments within the fee simple land that is owned by Saddle ]_ailr/<e Cree Nation #125.

This study focuses on assessing the transportation impact of the future develo[’ﬁ’nent on Highway 652,
Highway 29 and Highway 36. The land would be accessed through a proposed site access erm Highway 652.
The three intersections that were assessed as part of the study are: \‘-\
/ R
¢ Site access/Highway 652, y
¢ Highway 29/Highway 652, and
s Highway 36/Highway 29.

Analyses of the impacts of the Background and Post Development trafﬁc on the adjacent roadway system
were assessed at the following horizons:

¢ Opening Day (Phase 1) Gas Stat|on/truck stop/convenience store year 2023,

¢ Phase 2 build out - year 2043 {20-year) and

e Phases 3 and Phase 4 build out - year 2{)53 (30 year). The revised timeline of 30-years was chosen as
long term plans are highly uncertain an&@ependen,t’on market conditions and business interest.

The timing and land use is only known for Phase1\o\f the devefopment, additional phases are to be completed
based on fundings availability and market demands: ([Future land use for Phases 2 to 4 was assumed to be a
mix of commercial and light mdustrla{ baSed on other\uses in the area.

Based on the analyses completed, the foliowmg Table M summarizes the improvements recommended
along the study h:ghways near the development site. Improvements related to Phase 1 construction and
background traffic has been bolded ‘

September 2022 File No. 3518.0029.02 'URBAN
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Table 1-1: Summary of Identified Improvements for Study Intersections

- < £ D PDed =Te edag O
Background
2022 N/A N/A N/A N/A N/A
Post Development g
Warranted WB Not Not
2023 Phnss] Type IVd ENAAIISEEEE Turn Lane Warranted Warranted
Warranted EB | Warranted WB Delineation Not
Eois. SRl Tpely Turn Lane Turn Lane " Lighting Warranted
Warranted EB | Warranted WB ; :
2053 -Phases 3 & 4 Type IV Turn Lane Turn L8 Full Lighting Warranted
Background r T 4
No additional No additional Delineation Not
i hype-Iv improvements | improvements Lighting Warranted
Post Development eTEGe)
No additional No additional Delineation Not
2023 - Phuse ] Type ¥ improvements | improvements Lighting Warranted
No additional No additional Delineation Not
2R%a - Rhidsed THpEIV improvements | improvements Lighting Warranted
10 m Adgiggnal No additional
2053 -Phases 3 & 4 Type IV Storage isiprove mMents Full Lighting Warranted

Background

Required

s
'Y 3
¢

Highway 29 and Highway 36

B No additional

No additional No additional No additional
2022 Type-IV . N G : ;
Improvements | improvements | improvements | improvements
Post Development o N g
No additional | No additional | No additional Not
2025 ~ Phass] TYPSds improvements | improvements | improvements Warranted
Warranted NB No additional No additional Not
2043hhase 2 G Turn Lane improvements | improvements Warranted
2053 - Phases 3 & 4 Type Warranted NB .No additional .No additional Not
Turn Lane improvements | improvements Warranted
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2.0 INTRODUCTION

2.1 BACKGROUND

Urban Systems Ltd. (USL) was retained to support the submission of Area Structure Plan (ASP) for the fee
simple land owned by Saddle Lake Cree Nation (SLCN) # 125 in the northwest corner of the Highway 652 and
Highway 29 intersection. The land is legally described as SE 3-58-11-W4 and i |s approanately 136 acres (55 Ha)

in size.

Figure 2-1 and Figure 2-2 illustrates the site location. The development will be situated between nghway 652
to the south, Highway 29 to the east and undeveloped land to the florth and west.

Figure 2-1: Location of the Proposed Developmen/tf
4 4

SEIEEGES

Site Location

22 STUDY OBJECTIERSTOPER

This Traffic Impact A55essment (TIA) w/as completed to eupport the development application for the gas
station in the short term (Phase 1), and to support.and obtaln the necessary permits from Alberta
Transportation (AT) The analysis will recommend approprlate intersection geometries and improvements
required to support the_trafﬂc denerated by the gas station and will be based on Alberta Transportation
Highway Geometric Des}'gn Guide (AT-HGDG). The study also assesses the long-term impact on the
transportation network from the full build-out of the fee simple land for planning purposes. The long-term

_as’éessment will provide SLCN ‘a‘n\understanding of what, if any, road network improvements will be required
< to support future pha‘ses. Itis recommended that as future phases occur, that additional TIAs are completed

to support that phase of the developh‘went and to ensure that the results reflect traffic conditions at the time
of the study since future|phases are still in planning stages and timing is uncertain.

The TIA will evaluate thefollowing intersections as per discussion with AT. A copy of the correspondence is

inc.l‘tid\ed in Appendix A
. ) Site acce_ssﬁ-lighway 652
e H igjﬁv@y 29/Highway 652
e Highway 36/Highway 29

The TIA will identify the intersections capacity and operational requirements needed to support the proposed
development. The study is prepared in accordance with Alberta Transportation's TIA Guidelines (February

2021) where the scope includes:

September 2022 File No. 3518.0029.02 URBAN
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Review of existing background traffic volumes near the development.

Develop trip generation, distribution, and assignment of the proposed development traffic based on
ITE Trip Generation Manual 1*" Edition trip generation rates.

Operational analyses of the Background and Post Development traffic on the adjacent roadway
system in the study horizons, which are as follows: :

o Opening Day (Phase 1) of Gas Station/truck stop/convenience store -year 2023,
o Phase 2 build out - year 2043 (20 year)
o Phases 3 and Phase 4 build out — year 2053 (30 year).

Identify timeline for construction of site access and the emergency access.

Recommend improvements to the study intersection or roadway network based on the results of the
analyses. '

Appendix B shows a site concept for the proposed developmient and site access locations. The site phasing

planis also included in the same appendix.

Figure 2-2: Area Surrounding Proposed Site Location

Township Rcmd§8! !

T et

Highway 29
/Highway 36
Intersection

Access Location
|

Site Boundary

i Highway 29
Site Access /Highway 652
[Highway 652 . Intersection
Intersection \

—
Highway 652 Township Read 580 g
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2.3 EXISTING INFRASTRUCTURE CONDITIONS

Highway 652 is classified as a Level 3, approximately 9.7 meter wide, paved two-lane undivided provincial
highway which runs east-west along the south edge of the subject site (652:2:C1 km 38. 586 40147) The
posted speed limit is 100 km/hr on the segment near the site.

According to 2021 AT traffic count data, the highway registered a weekday average annual daily traffic
(WAADT) of approximately 1,360 vehicles per day (vpd). Heavy vehicles and recreational vehicles (RVs)
accounted for approximately 5% of vehicles along the highway, with the remaining 95% being personal

vehicles.

Highway 29 is an undivided, two-lane, paved road that is approximate!&94 meters wide with a ‘poste‘d speed
limit of 100 km/hr. It runs north-south along the east edge of the site (29:8:C1 km 31.482 - 33.012). The hlghway
forms the east and south legs at the intersection of nghway 29%and Highway 36

Highway 36 is an undivided, two-lane, paved road that is approxtmately]S meters wide with a posted speed
limit of 100 km/hr. It forms the north leg at the intersection of Highway 29 and Highway 36 (36:24 KM 0.000).

Highway 652 and Highway 29 (AG-24729) is a four-legged intersection with two-way stop control for the
eastbound and westbound traffic. Township Road 580 (the east leg of the intersection) is a gravel road while
the other three legs are paved and are part of the provincial highway network. The intersection geometry is
similar to a Type-IV intersection with a dedicagted northbound to westboun\dleft turn lane and dedicated
southbound to westbound right turn lane. The subject intersection is located within Control Section 652:02;
Traffic Control Section 01 (near km 40.178).

Highway 36 and Highway 29 (AG-642) is a four-legg\ed intersection with two-way stop control for eastbound
and westbound traffic. Township Road 581 (the west leg of the intersection) is a gravel road while the other
three legs are paved and are part of the provincial highway network. The intersection geometry is similar to a
Type-IV intersection w:th a dedicated r\orthbound to eastbound right turn lane and dedicated southbound to
eastbound left turn lane. The subject, mtersectlon is located within Control Section 32:24; Traffic Control
Section 04 (near Rm 0000) y e \

2.h FUTURE III[iHW&f\Y-..ANB MUNICIPAL PLANS

The area was not identified to be part.of any long-term plans by the County.

September 2022 File No. 3518.0029.02 URBAN’
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3.0 BACKGROUND AND FUTURE TRAFFIC FORECAST

3.1 HISTORIC BACKGROUND TRAFFIC GROWTH

Background traffic is the traffic that is present on the road network without development of the subject site.
To determine future Background traffic, historic traffic growth rate was calculated using the information
provided in Section A.4.3 of the AT-HGDG. The growth rate was then used to forecast future background
traffic volumes.

Based on a review of Alberta Transportation's historical AADT along the adjacent highways, the following are

observed traffic volume trends on Highway 29, Highway 36 and Highway 652 from 2002 to 2019. The locations
of the traffic counts used are from the live counter located along the highways which pass near the site. They
were selected based on their location to capture regional trends.

The 2019 volumes were used to mitigate the potential impact of Covid-19.on the current traffic volumes.
Averaging the obtained data, it shows that highways surrounding the study area had an annual average
increase rate for the past 17 years of 0.88% and an annual average decrease rate of -0.77% for the past 5 years.
Based on discussion with AT, a more conservative 2% linear annual growth rate would be applied to all
background traffic and is in line with AT 2021 TIA Guidelines. The following Table 3-1 shows a summary of the
historic traffic data obtained from AT traffic co'unt information.

Table 3-1: Historic Background Traffic Growth Rate

Average Annual Historic Average
Daily Traffic (AADT) Annual Growth

Traffic Count Location (vpd) Rate

Past 5- Past
2002 2015 2019 Voie 17-Year

5.2 KM West of Hwy 29 & 881 St Paul W3 (50281460) 4,206 | 4,702 | 4,410 | -1.32% 0.29%

1.4 KM North of Hwy 36 & Hwy 45 TWO HILLS EJ (60362250) 840 1186 | 1158 | -0.48% | 2.23%

2.6 KM South of Hwy 28 & Hwy 36 ASHMONT (60281250) 1,379 1,775 | 1,668 | -1.28% 1.23%

Hwy 29 and Hwy 652 South of St Bride (125580) - west leg 1,500 | 1,440 | 1,440 | 0.00% | -0.24%

Average of Four Count Locations | -0.77% 0.88%

September 2022 File No. 3518.0029.02 URBA‘N‘
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3.2 2022 BACKGROUND TRAFFIC

Figure 3-1 shows the 2022 traffic volumes estimated based on AT traffic count information for year 2019

adjusted to year 2022 as described in Section 3.1. The volumes are shown for the existing Highway 652 and
Highway 29, Highway 36, and Highway 29 intersections. y

4

Figure 3-1: Existing Background Traffic Volume at Study Intersections _;-?ear 2022
i g by A

E 53 (111)

 15027)
4 « e DL egon
<,' 233 —» 3(8) _T ‘—l T I—D By >

Hwy 29

84 (52)  « 02

-

Q0
16 (5)
35 (31)
134 @5

—

A g ~ Twp Rd
~
[(=]

Hwy 652 y: — 1(1) 580

T4 T1(85) <

UCE D 4 e TP

Hwy 652 b
N a4 "1 T

e o
3
~
o
(3,
N
o
75 (76)

AM (PM) Daily Volume

September 2022 File No. 3518.0029.02 URBAN

SYSTEMS



3.3

SLCN Fee Simple Land ASP | Traffic Impact Assessment |

2023, 2043 AND 2053 BACKGROUND TRAFFIC

14

Figure 3-2, Figure 3-3, and Figure 3-4 illustrate the background traffic volumes for the AM and PM peak
hours, and the daily background traffic for all three study horizons. The 2023 represent the future Opening
Day of the initial phase of development, and 2043 and 2053 represent the 20-year and 30-year horizons,
respectively. As per Section 3.1 the traffic volumes on all legs of the intersection were adjusted linearly at 2%
growth per year from 2019 to the 2023, 2043 and 2053 horizons.

Figure 3-2: Background Traffic at Study Intersections - Year 2023
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Figure 3-3: Background Traffic at Study Intersections - Year 2043

74 (155)
21(37)
14141

wy 29

g Tw
= pRd
Hwy 652 - o~
5T [ 1) 580
« 4 99(118) <« 1lun L, l_1(1) «
o+ 108(130) > 104 Tt —b 102(124)~T L T ol
s £ 5 E
Hwy 652 Hwy 652 o 1 “ Y .
6 (6) 8
4
. g
AM (PM) Daily Volume v B

September 2022

File No. 3518.0029.02 URBAN‘

SYSTEMS




SLCN Fee Simple Land ASP | Traffic Impact Assessment | 16

Figure 3-4: Background Traffic at Study Intersections - Year 2053
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4.0 PROPOSED DEVELOPMENT TRAFFIC

4.1 SITE TRIP GENERATION

Trip generation rates have been determined for the proposed development site ue;lr‘ig the Institute of
Transportation Engineers (ITE) Trip Generation Manual (11" Edition). ITE trip ra1:’e5"repre\‘sent land-use specific
averages that have been developed through years of case studies and background reséargh. Directionality is
also indicated in the ITE Trip Generation Manual by specifying what percenfage of generafed trips is heading
into the development (inbound trips) versus how many trips are Ieawng the development (outbound trips).
The ITE manual also provides information to calculate the average dally trips anticipated. '

The proposed land uses for the development are shown in Ta/ble 4-1by phases and include a gas staticn, and
commercial and light industrial uses. The study utilizes multiple land-use codes from the ITE Trip Generation
Manual to estimate the future traffic generated by each phé§Q of the site. 'j'hié study relies on what the land
uses are anticipated to be at the time of completing this study.\As indicated in the introduction to this study,
only Phase 1is planned for construction, whereas Phases 2 to 4 are still in the early planning stages and
timing for development of these future phases-are uncertain and more long-term. Future traffic impact
assessment updates may be required to conf’rm improvements required to support each future phase of
development; at which time the proposed Iand use should be'confirmed. The Floor Area Ratio (FAR) is
assumed to be 25 percent for all industrial or commermal sites based on similar types of developments in
rural areas across Alberta. Table 4-1 summarizes the AM and PM Peak Hours as well the Daily Traffic Volumes

for the proposed development site, '\

The overall site phasing plan is prowded in Appendlx B. As the development is planned in multiple phases, it
is intended that the main site access along Highway é52 will be constructed as part of the gas station
development. The emergency access |/é proposed as pa\kj: of Phase 2 or Phase 3. The timing for when the
future access will‘be required will be, c/ompleted with deOeIof::ment application for future phases. As well, the
exact location of the emergency aécess, and de51gn will be completed as part of Phases 2 or 3, whichever

phase triggers the need for it.
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Table 4-1: Trip Generation Rates of Proposed Land-Uses

Phase 1 (2023)
; : 16.06 Trips/ 50% | 50% 9% 48 48
Gas Station mw%wﬂm“wm%;\mzm:nm (18.42) Pump | (50%) | (50%) | 6 pumps (m) (55) (55)
[265.12] Station [50%] | [50%] [1,591] [795] [795]
Phase 2 (20 y 4
. 0.34 . 81% | 19% 40 33 8
_.,_mew.%.ﬁmmw Industrial Park (ITE 130) (0.34) e T 22| %) ne (40) ©) (31)
337] [50%] | (50%] [398] [199] [199)
0.84 Trios/ | 2% | 38% 66 4 25
Commercial Shopping Center (ITE 820) (3.4) _Am_u (48%) | (52%) 79 (268) (129) (139)
37.01 [50%] | [50%] [2,916] [1,458] [,458]
N -
. 0.34 . 81% | 19% 39 31 7
“.ﬂ_,w”_ﬂuwm_ Industrial Park (ITE 130) (0.34) qmmw\ 22%) | (78%) | "m4 (39) ©) (30)
[337] [50%] | [50%] [385] [193] [193]
084 Trios /| 62% | 38% 64 40 34
Commercial Shopping Center (ITE 820) (3.4) _Am_n (48%) | (52%) 76 (259) (124) (135)
[37.01] [50%] | [50%] [2,820] 0,410] [.410]
r 4 [ Phasecosy
. 034 . 81% | 19% 57 46 n
_ﬂwmﬁm.%w_ Industrial Park (ITE 130) (034) ammw\ (22%) | (78%) 168 (57) (13) (45)
[3.37] [50%] | [50%] [566] [283] [283]
‘ 0.84 Trins/ | 62% | 38% 9% 58 36
Commercial Shépping Center (ITE 820) (3.4) i (48%) | (52%) 2 (381) (183) (198)
[37.01] [50%] | [50%] [4143)] [2,072] (2,072]
h 4 457 297 159
Total New Trips (1,154) (521) (633)
[12,820] [6,410] [6,410]

Note: AM (PM) [Daily], voh = vehieles per hour; vpd = vehicles per day, KSF = thousand square feet, Trips per KSF
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4.2 PASS-BY TRIPS

A pass-by trip is made as an intermediate stop on the way from an origin to a primary trip de§tination without
a route diversion. Drivers (traffic) that are already on the road network, passing the site on af adjacent street
or roadway that offers direct access to the land use, stop over on their way to their final destlnatlon Pass-by
trip attractions are more prominent for some land use types than others. g y

The semi-rural nature of the development and its visibility from the highway wouid attract traffic that makes
a stop over at the gas station or other future highway commercial busmesses Therefore (he pass-by rates

provided in the ITE Trip Generation Handbook 3 edition was applied only to SDECIfIC land uses that typically
have pass-by traffic. Table 4-2 summarizes the pass-by trips from the hlghway and adjusted trfps generated

by the site to the network. // &
y h

Table 4-2: Pass-by Trips and Adjusge‘a New Trips Totals A

Pass-by Trips

ITE Use (Code) Pass-by Rate (%)
PM [ ET]\Y
Phase 1- Gas Station (945) y’ 50% 48 55 795
4 9
k- A
o [
Phase 2 - Commercial Site (820) B 10% ol 27 292
o
-
Phase 3 - Commercial Site (820) \\ X 10% : 6 26 282
e L
Phase 4 - Commercial Site (820) . N 0% 9 38 44
v 146 1,783
386 1008 1,036

The' pass by trips are not new to the road network, so are removed from the total site generated trips and

. --a55|gned separately to the study network. The pass-by trips are pulled from the existing traffic volumes along

the adjacent highways The inbound and outbound trips are equal for pass-by trips as the driver leaves
towards the same direction they were or|g|na|ly traveling.

4.3 _PROPOSED DEVELOPMENT TRIP DISTRIBUTION

The site'vgill be de_ve’ioped over multiple phases that are heavily dependent on market conditions and
business iﬁterest. For the purpose of the analysis at this stage, traffic patterns for all the phases are assumed
to follow simiiér\distribution as the traffic currently seen along the adjacent highways. At this stage, the plans
include one main site access along Highway 652 which would be constructed as part of Phase 1and an
emergency access along Highway 29 which would be constructed in the future phases.
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Based on current traffic patterns, the development location west of Town of St. Paul, and the central location
regionally for passing traffic, it is anticipated that traffic generated from the site will be distributed 25% to the
west, and 75% to the east (towards the intersection of Highway 29 and Highway 652). At the said intersection,
it is anticipated 48% of the traffic will go to/from the north and 26% will go to/from the south. The 48% site
traffic at the intersection of Highway 29 and Highway 36 is expected to split with 29% going toffrom east to St.
Paul, and 18% going to/from the north. 1% of the overall traffic is assigned to Township Réad 581 and 1% to
Township Road 580 to account for potential traffic movement along both roadways.

Figure 4-1 summarizes the proposed development trip distribution at the impacted intersections.

Figure 4-1: Proposed Development Trip Distribution
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Pass-by trip distribution followed similar splits as to primary trips. Figure 4-2 summarizes the pass-by trip

distribution.
Figure 4-2: Pass-By Trip Distribution
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Based on the trip distribution above, the trip assignment for traffic volumes (primary and pass by) at the
study intersections for all three horizons was calculated and summarized in Figure 4-3, Figure 4-4 and
Figure 4-5,
Figure 4-3: Opening Day (Phase 1) Only (2023) - Site Traffic
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Figure 4-4: Phase 2 Only (2043) - Site Traffic
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Figure 4-5: Phase 3 and Phase 4 (2053) - Site Traffic
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5.0 POST DEVELOPMENT TRAFFIC

The Post Development traffic is defined as the forecasted background traffic and the site generated traffic all
summed for the peak hour and daily periods. Future background traffic volumes have beén forecasted for the
planned 2023, 2043 and 2053 horizons, and are included in Section 3.0. The followmg sections show the Post

Development traffic for all three study horizons. /

9.1 2023 POST DEVELOPMENT TRAFFIC VOLUMES

The 2023 Post Development traffic volumes shown in Figure 5-1 are th’é sum of the 2023 Backg?ound traffic
volumes and the proposed gas station (Phase 1) trip volumes af‘ter pass-by traffic volumes adjustment

Figure 5-1: 2023 Post Developmem Traffic Vo!umes
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9.2 2043 POST DEVELOPMENT TRAFFIC VOLUMES

The 2043 Post Development traffic volumes shown in Figure 5-2 are the sum of the 2043 Background traffic
volumes and Phases 1 and 2 site trip volumes after pass-by traffic volumes adjustment.

Figure 5-2: 2043 Post Development Traffic Volumes
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9.3 2053 POST DEVELOPMENT TRAFFIC VOLUMES

The 2053 Post Development traffic volumes shown in Figure 5-3 are the sum of the 2053 Background traffic

volumes and all phases of the site after pass-by traffic volumes adjustment.

Figure 5-3: 2053 Post Development Traffic Volumes
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6.0 ANALYSIS METHODOLOGY

This section summarizes the results of the analyses completed based on Alberta Transportation’s (AT) Traffic
Impact Assessment Guidelines, including AT intersection treatment type analysis, intersection operational
analysis, collision review, minimum intersection sight distance and stopping sight distance and intersection
illumination analysis.

6.1 ALBERTA TRANSPORTATION INTERSECTION TREATMENT WARRANTS ANALYSIS

Alberta Transportation's Highway Geometric Design Guide (AT-HGDG) is typically used to determine the
standard treatment configuration required at the intersection. The' AT Intersection layout analyses is
designed to determine necessary intersection geometry for rural highways. As per the methodology outlined
in AT's Highway Geometric Design Guide, warrants for a dedicated left and right turn bays were completed
for the east-west movement at Highway 652 with the site access intersection. For the intersections of
Highway 29 and Highways 652, Highway 29 and Highway 36 the analysis was completed for the north-south
movement as the east-west movements are stop controlled. The intersections and their movements were
also evaluated using the HCM method explained in Section 6.2.

6.1.1 Left Turn Warrant Analysis
The analysis was completed assuming 110 km/hr operating speeds on all highways in the study area, based on

the current 100 km/hr posted speed limit.

Heavy vehicles are expected to utilize the site theréfore a 5% to 10% split of large vehicle traffic was assumed
to access the site for the left turning Post Development traffic based on available percentage splits from AT
traffic count information. )

A summary of AT left turn warrant resdlts, completed using AT intersection treatment warrant sheet, is
shown in Table 6-1, Detailed analysis sheets are included in Appendix C.
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Table 6-1: Left Turn Warrant Analysis Results - All Study Intersections

Highway 652 and Site Access

Time Left Tum Left Tum Intersection
Horizon ki Direction Lane Direction Lane Troatisent
Warranted Warranted
Operating Speed of 110 km/hr
2023 Post Pi:lk EBL No WBL ey Type I
Development PM <
Traffic sk EBL No WBL N/A ) Type Il
AM .9 )
2043 Post P EBL No WBL A ON/A “Type Il
Development oM 1
Traffic Pale EBL Yes - EBL WBL N/A Typ‘e\_!V
2053 Post piz'k EBL Yes - EBL WEL N/A 4 Type IV :
Development PM r -
Traffic Beal EBL Yes - EBL WBL ,N/A ; Type IV

Highway 29 and Highway 652

Left Turn Left Turn

Horizon Direction Lane Direction Lane
Warranted Warranted

Intersection
Treatment

Opera‘tfng Speed of 110 km/hr
2023 Post pé';"k NBL r‘q\o SBL No Type Il
Development PM == '
; \ y
Traffic Pl NBL No \ ) SBL No Type Il
AM | A
2043 Post Peald NBL No SBL No Type llI
Development ol a
Traffic NBL ‘, ' Yes - NBL |\ . SBL No Type IV - NBL
Peak ) i o
2053 Post F:::de NBL/" Yes - NBL \\ SBL No Type IV-NBL
Development [ PM = .
Traffic peak NBL Yes - NBL SBL No Type IV - NBL

Highway 29 and Highway 36

Left Turn Left Turn
Horizon Direction Lane Direction Lane
Warranted Warranted

Intersection
Treatment

&'\\ \ " Operating Speed of 110 km/hr
2023 Post pf;':l\,( NBL No SBL Yes Type IV - SBL
Development pM:
A Traﬁlc Pedk NBL No SBL Yes Type IV - SBL
2043 Post Fg':k NBL Yes SBL Yes Type IV — NBL, SBL
Development BM
Traffic' Peak NBL No SBL Yes Type IV - SBL
2053 Post pér:k NBL Yes SBL Yes Type IV -NBL, SBL
Development PM
Traffic Peak NBL Yes SBL Yes Type IV - NBL, SBL

NBL = Northbound Left, SBL = Southbound Left, EBL = Eastbound Left, WBL = Westbound Left
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6.1.2 Right Turn Warrant Analysis

To warrant an exclusive right turn lane at a two-lane highway intersection, the following three conditions
must all be met:

e Main (or through) road AADT 2 1800 vpd,

¢ Intersecting road AADT = 900 vpd; and,

e Right turn daily traffic volume z 360 vpd for the movement in question.

A summary of the review results is presented in Table 6-2.

Table 6-2: Right Turn Warrant Analysis Results - All Study Intersections

Highway 652 and Site Access

WETLYGET ] Intersecting Road

R (Highway 652) (Site Access) WB Right Turn EB Right turn ngl{::n‘l;urn
AADT AADT> AADT AADT> AADT AADT
(vpd) 1800 (vpd) 900 (vpd) AADT>360 (vpd) AADT>360 Warranted
2023 Post
Development 2,800 Yes 1,600 Yes 636 Yes N/A Yes - WB
Traffic
2043 Post
Development 5,800 Yes 4,900 Yes 1,894 Yes NA Yes - WB
Traffic
2053 Post
Development | 16,000 Yes 12,900 Yes 4900 Yes N/A Yes - WB
Traffic

Highway 29 and Highway 652

Main Road Intersecting Road . s -
s i (Highway 29) (Highway 652) NB Right turn SB Right Turn R|g|{1;n1;urn
AADT AADT> AADT AADT> AADT AADT
(vpd) 1800 (vpd) 200 (vpd) AADT>360 (vpd) AADT>360 Warranted
2023 Post
Development 3,400 Yes 2,800 Yes n No 1,100 Yes Yes - SB
Traffic ] ‘
2043 Post \
Development 5950 Yes 5,800 Yes 15 No 2154 Yes Yes - SB
Traffic
2053 Post
Development | 15000 Yes 12,000 Yes 17 No 4185 Yes Yes-SB
Traffic

Highway 29 and Highway 36
Main Road Intersecting Road

oon 2 (Highway 29) (Highway 36) NB Right turn SB Right Turn ngltlatnzurn
AADT AADT> AADT AADT> AADT AADT
(vpd) 1800 (vpd) 900 (vpd) AADT>360 (vpd) AADT>360 Warranted
2023 Post
Development 5,000 Yes 3,300 Yes 1,200 Yes 43 No Yes-NB
Traffic ¢
2043 Post
Development 6,000 Yes 3,300 Yes 2,048 Yes 59 No Yes—- NB
Traffic
2053 Post
Development | 15,000 Yes 9,000 Yes 3,300 Yes 67 No Yes - NB
Traffic

Note: vpd = vehicles per day; AADT = average annual daily traffic, NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound
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6.1.3 Alberta Transportation Intersection Analysis Summary

Intersection treatment warrant analyses show that dedicated right turn and left turn lanes may be warranted
at various horizons for the study intersections based on the current proposed plans for land-use and density.
A summary of existing study intersections geometry is provided in Table 6-3. y

Table 6-3: Summary of Existing Study Intersections Geometry .

Intersection Treatment Dedicated Left Turn Dedicated Right Turn

Highway 29 and Highway, 652

NB - Existing NB - Not Existing
Type-lv SB - Not Existing . “.SB - Existing "

Highway 29'and ' Highway 36

NB - Not Existing - g NB - Existing b
Typs-tV SB - Existing SB - Not Existing ),
NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound g 4 ) A

The analysis shows that for 2023 Phase 1 Post Development{when the gas station in place, a dedicated
westbound right turn lane is warranted for Highway 652 and the site accc—:jss"intersection which triggers a
Type IVd intersection treatment. No additional improvements af'e\triggertéd for the remaining study
intersections as part of the gas station construction. k s

For the build-out of Phases 2, 3 and 4, addmi ai improvements to existing intersection treatments would be
needed and are summarized in Table 6-4 for ach Post Development horlzon Calculation sheets for the
intersection treatment warrants are attached in Appendix D. As well, based on Section D.7.5 of the Alberta
Transportation Highway Geometric Design Guidg{AT-HGDGJ twinning of the highways may need to be
considered in the long-term 30-year horizon given that traff‘c volume is antlmpated to exceed 6,000 AADT at
that time.

\
\

The result of these analyses completed i |n thlS TIA are to provide general guidance for planning purposes with
the assumptions lndlcated The recom epded long- term (20 and 30 year) Post Development improvements
should not be rmplemented until it is warranted. As noted in Section 4.0, the timing for developing Phases 2
to 4 is uncertain and isnot antuapated for another 20 to 30 years. As such, TIAs should be completed for
future phases when' tlmlng andlanduses are conf‘rmed so that they can more accurately represent the
traffic condition at that tlme :

Tab!e 6-4: Summary of Intersection Treatment Warrant Analyses

Post Development Horizon Intersection Treatment Dedicated Left Turn Dedicated Right Turn

Highway 652 and Site Access

. Son Warranted WB
2023 Horizon - Pha?e1 ,‘ Type IVd No Turn Lane
3 ] ]
: ‘ Warranted EB Warranted WB
& 2043_Honzon - Phaée 2 Type IV g Turn Lane
£y Warranted EB Warranted WB
2053 H\grizon - PPases 384 Type IV TETE LEfs Turn Lane
Highway 29 and Highway 652
2023 Hor;\?zon _Phase 1 Type IV No additional No additional
’ Improvements Improvements
2043 Horizon - Phase 2 Type IV No additional No additional
Improvements Improvements
. 10 m Storage No additional
2053 Hotizon = Phases 3 &« pe v Extension Required Improvements
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PO Develop e » D > 3 0 28 = Ded ated = Ded ated RiIg

e, i,;- e 2‘% 2T 2 :s-,—v‘.-:',_rf,'l{{i. j 'E'ﬁf‘ﬁﬂﬂl-"{\?‘ 5 T . P T i
. No additional No additional
2023 Hovizon - Phiase ] Typelv improvements improvements
2043 Horizon - Phase 2 Type IV Warranted NB Turn i:f'n‘;f‘gvde';oe”natls
2053 Horizon - Phases 3 & 4 Type IV Warranted NB Turn i:%ffv‘igfe”nat's

NB = Northbound, SB = Southbound, EB = Eastbound, WB = Westbound

6.2 CAPACITY ANALYSIS

The methodology from the Highway Capacity Manual (HCM) for intersection operational analysis was
completed using Synchro Studio v11 software to perform the calculations required to determine intersection
and movement delays, Levels of Service (LOS), and 95% queues.

Level of Service is based on the estimated average delay per vehicle for all traffic passing through an
intersection. The highest LOS is a result of a very low average delay and is identified as LOS A. A poor LOS is a
result of a large average delay and is typically.identified as LOS F. The level of service categories also varies
depending on whether an intersection is sighalized or unsignalized (stop- or yield- controlled). The Highway
Capacity Manual justifies this difference by noting that drivers stopped at a signal light will have more
tolerance for delays because their perception is that eventually they will get their turn, even with a longer
wait. Poor level of service can contribute to drivers taking risks and proceeding unsafely into an intersection.
Table 6-5 identifies the Level of Service criteria for signalized and unsignalized intersections.

Table 6-5: Level of Service Definition

Level of Service @ Average Signalized Control Average Unsignalized
(LOS) Delay per Vehicle (s) Control Delay per Vehicle (s)

A less than 10 less than 10

B 10-20 10-15

C 20-35 15-25

D 35-55 25-35

E 55-80 35-50

F greater than 80 greater than 50

The volume-to-capacity \‘{v/c) ratio of an intersection describes the extent to which the traffic volumes can be
accommodated by the theoretical physical capacity of the road configuration and traffic control. A v/c ratio less
than 0.9 indicates that'there is generally sufficient capacity to accommodate the traffic on the approach or at
the intersection. A value between 0.2 and 1.0 suggests unstable operations and congestion may occur as
volumes are nearing the theoretical capacity of the roadway. A calculated value over 1.0 indicates that volumes
are theoretically exceeding capacity. Table 6-6 identifies the volume-to-capacity criteria for intersections.
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Table 6-6: Volume to Capacity Ratio Definition

Volume-to-Capacity (v/c) Ratio Indication

less than 0.9 sufficient intersection capacity )
09to10 volumes approaching intersection capa’éity_-
greater than 1.0 volumes exceed thecretical intersection capécity

Typically, Alberta Transportation designs rural highways to an overall LOS C or bé&er and with the minor
approach a LOS D or better. Therefore, for the purposes of this analysis, a mlnlmum LOS Cwasrequired for
the highway leg and a minimum LOS D for the minor intersecting leg. The voiume to- capamty ratio should
also be less than 0.9 for all approaches. All analyses generally use typlcal Synchro Studio default values
including a peak hour factor of 0.92. The heavy vehicle percentage was 10% for all movements based on
existing AT traffic count information. Synchro summary reports for all horizons are included in Appendjx E;

<

6.2.1 Background Traffic - Capacity AnaIySIS p

HCM analysis completed for the study intersections identified in Section 2] using their existing geometry,
shows that the intersections will operate at an acceptable LOS A in Qoth the AM and PM peak hours for 2053
Background traffic horizon. This indicates that acceptable Levels of Seryice would be achieved for year 2023
and year 2043 horizons, as earlier horizons have lower traffic volumes. Table 6-7. summarizes the analysis
results for year 2053. The 2023 and 2043 hor|z<\)n results based on backgrou nd trafﬁc only are attached in

Appendix E. \ N
Table 6-7: 2053 BackgrounJ\Trdffic OnlyQ— capacity Analysis Results

| |
Approach | v/c Ratio | Total Delay (s) | Level of Service | 95% Queue Length (m)

nghway 652 and H:ghway 29 - Stop Sign for Eastbound and Westbound Approaches

Eastbound Left, Thr, Right | 0.1 (0.23) 122 (7). B (B) 63 (7.)
‘Westbound Left;Thru, Right | 0.02(0.02 00(00) A(A) 0.0 (0.0)
Northbound Left. | 001(0.00) [ _79(7:8)" A (A) 7 02(00)
Northbound Thru, Right, 008 (0.08) '“ame 0) A (A) 0.0 (0.0)
Southbound Thru, Left" 0.00(0.00) | 0.0 (0.0) A(A)  00(00)
Solthbound mght R 0,07 (0.09) 0.0 (0.0) A (A) galn =
: _ lntersectlon 30(3 3) 7 B

: | 016(009) | 154 (136) | 44py

“Westbound Letft, Thru, R 0.45 (0.38) 17.7 (12.3) C (B) 18.5 (14.1)
Northbound Left, Thia | 0.02 (0.01) 24 (1) AA) 04(01)

I NorthboundRight =~ | 014(0.09) | 00(00) A(A) : 00(00)
Southbound Left 011 (0.06) 8.2(78) CA(A) 07
Southbound Thru, Right | 0.06(0.03) 0000 7A(4_A) e

| Intersection _ 7.8 (8.0) A(A) - |
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6.2.2 2023 Post Development Traffic - Capacity Analysis

The analysis shows that all movements will operate at an acceptable LOS B or better for the 2023 horizen with
post development traffic volumes. The analysis was completed assuming cne laneg, all directional intersection
treatment at the proposed site access as it represents the conservative case. The results indicate that no
operational issues are anticipated at the study intersections following construction of the proposed gas
station (Phase 1). Table 6-8 summarizes the analysis results, and detailed Synchro reports are in Appendix E.

Table 6-8: 2023 Post Development (Phase 1) Traffic - Capacity Analysis Results

i | o
Approach j v/c Ratio Total Delay (s) | povel of 95% LSS ERngh

(m)

Highway 652 and Site Access - Stop Sign for Southbound Approach

Eastbound Left, Thru ‘ 0.01 (0.03) ‘ 0.9 (28) A (A) 0.2 (09)

Westbound Thru, Right ‘ 0.07 (0.08) 00(00) A (A) ‘ 0.0 (0.0)

Southbound Left, Right ‘ 0.07 (0.09) \ 99 (107) AB) 17 (2.3) ?
B Intersection | 23 XA -

Eastbound Left, Thru, Right 017 (0J8) .. 10.8(10.6) B (B) 4.8 (5.4)
Westbound Left, Thru, Right | 0.0 (0.00) 0000 | AR 0.0 (0.0)
Northbound Left “oo1coNA 7O AX) | 03003
| Northbound Thru, Right |  0.05 (0.05)  00(0.0) AN | 00(00)
Southbound Thru, Left = 000(000) | 00(00) AA) | 0.0 (0.0)
Southbound Right | 008007 | | 0000 | Al  0000)
N 4  Intersection | LT i T

Eastbound Left, Thru, Right 0.07 (005) | 121 (1.6) BB | 19 (1)
‘Westbound Left, Thru, Right | 022(022) | 121005 | B® | 6667
Northbound Left, Thru 001(000) | 22(09) | A(A) | 0.3 (0.)
| Northbound Right 0,09 (0.06) 0.0 (0.0) A(A) 0.0 (0.0)
'southbound Left 0.07 (0.04) | 79077 | A@A) | 1800)
' Southbound Thru, Right 0.04 (0.02) 0.0 (0.0) N 0.0 (0.0)
e i Ihterséctioni 5.8 (6.8) | A (A)
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6.2.3 2043 Post Development Traffic - Capacity Analysis

The analysis of the study intersections shows that the intersections will operate at acceptable LOS A in the
AM and PM peak hours for the 2043 horizon assuming Phase 1 (gas station) and build-out of Phase 2. The
analysis shows existing study intersections geometry and traffic control would continue to provide with
appropriate Levels of Service following the completion of Phases 1and 2. Table 6-9 summarlze the analysis
results, and detailed Synchro reports are in Appendix E. y

Table 6-9: 2043 Post Development Phases 1 & 2 - Capacity Analysis Results

Approach | v/c Ratio J Total Delay (s)
=t i s St

nghway 652 and Site Access Stop Sign at Southbound Approach

| Level of 95% Queue Length
Service | (m)

A (A) 0.6"'(1.0)

Eastbound Left, Thru 0.02 (0.04)
| Westbound Thru, Right on@©m | 0.C Ay, 0.0 (0. of"{ZT
Southbound Left, Right | 013(042) 1.2 (156) “BO) 36 (16 6 |
5x Intersection 2 , E

Eastbound Left, Thru, Right : _ 131 (15.4) | 9.8 (21.4)
 Westbound Left, Thru, Right | 000¢ oobz | 813 "B\(l-a}' o101 |
'Northbound Left | 003005\ . U (51) _F’_ A e T
Northbound Thru, Right 006006 | \ 40000 | A®) 0.0 (0.0)
Southbound Thru, Lefti -;';j_ : o gq (0.00) \ ‘_“\6.0 (0.0) A | 0.0 (0.0)
S_outhbound Righg ?l) (0.13) 7 . 00(0.0) B A (A) ) ) 0.0 (0.0)__ )

i~

Eastbound Left, Thru, R 013 (0.09) 14.6 (14.4) 36 (22)
VWestboﬁ_n: Left; Thru, nght_ 0.45 (0.44) 17.7 (13.8) c @) 187 (18.4)
) Lﬁﬂhbound Leff,Th'}_l\_.\ {00200 | 22008 A (A)  04(02)
Northbound Right \\ 1023 (0M) 0.0 (0.0) AA) | 0.0 (0.0)
‘ Qauthbound Left = 0.10 (0.06) 82 (8)) A (A) 2.7 (1.6)
Southbound Thru, ng‘\t” | 0070004 | 0000 AA) | 00(00)
N \ ’ "  Intersection 7.7(79) | A(A) 2 :
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2053 Post Development Traffic - Capacity Analysis

Following the development of the remaining Phases 3 and 4 the study intersections, assuming current

geometry and control, would have some operational challenges. The site access and Highway 652 would have
LOS F during the PM hour. Similarly, the intersection of Highway 29 and Highway 652 would have LOS F in
the PM peak hour, primarily due to the eastbound movement at the intersection. Delays are also expected at
the Highway 29 and Highway 36 intersection with LOS E for the westbound movement, and the intersection
would have overall LOS C. The v/c ratios will also be greater than 0.90 for the LOS E.movements, and greater
than 1.00 for the LOS movements. Table 6-10 summarize the analysis results, and detailed Synchro reports are

in Appendix E.

Table 6-10: 2053 Post Development All Phases - Capacfty Analysis Results

Approach

Eastbound Left, Thru

Westbound Thru, Right

Southbound Left, Right

Eastbound Left, Thru, Right

Westbound Left, Thru, Right

Northbound Left

.

v/cRatio | T

’ 0.07 (0.14) ‘

‘ 0.21(0.34)

‘ 0.34 (196)

| 052037)

0.01(0.02)

0.08 (0.15)

Northbound Thru, Right

Southbound Thru, Left

7§outhbou;ci_liight

E 0.07 (0.07)
000(0.00). |

016 (0.24)

Eastbound Left, Thru, Right

Westbound Left, Thru, Right

Northbound Left, Thru

—

Northbound Right

Southbound Leﬁ )

Southbound :I'Hru, Right

September 2022

|
. 0.02(0.0)) i

Intersection |

019 (015) |

0.81 (0.92)

016 (0.19)
012(0.09) |

0.09 (0.08)

- \
Intersection
|

otal Delay (s)

Level of
Service

95% Queue Length

35(52) A(A) ‘ 17 (3.9)
0.0 (0.0) A(A) i 0.0 (0.0)
15.5 (469.1) C (F) ‘ n.8 (382))

4.6 (210.6)

Highway 29 and Highway 36 - Stop Sign for Eastbound and Westbound Approaches

19.2 (202.4) C(F) 23.4 (2482)
168 (212) c(Q) ‘ 02(04)
8.6 (9]) A(A) 22 (42)
00(00) A (A) ‘ 00(00)
0.0 (0.0) AA) | 0.0 (0.0)
0000 AA) | 00(00) |
65956 | AR T |
17.6 19.2) S 55 (4.2)
409 (42.3) ‘ E (E) ‘ 591 (92.3)
2.0 (0.7) A (A) 05 (0.3)
0.0 (0.0) ‘ A (A) 7(  00(00)
8.5 (8.8) A(A) 3.4 (22)
00(00) | AWM © 00(00)
151090

File No. 3518.0029.02

C(C)

URBAN

SYSTEMS



6.2.5

SLCN Fee Simple Land ASP | Traffic Impact Assessment |

2053 Post Development Traffic - Capacity Analysis - Improvements

27

As the delays are extensive for the 2053 Post Development condition, additional analysis was completed to
understand improvements that could be implemented to maintain acceptable intersection operations. The

‘Improved’ scenario analysis assumes the geometric improvements identified in Section 6.1,3.will be

implemented. The ‘Improved' analysis shows that signalization of Highway 652 and site acéess and Highway
29 and Highway 652 intersections would allow the intersection to operate at LOS B or better during both AM
and PM peak hours. The intersection of Highway 29 and Highway 36 shows that a fouf-way stop sign would
allow the intersection to operate at LOS C or better during AM and PM peak hours Tal:gle 6-11 summarizes the

analysis results, and detailed Synchro reports are in Appendix E.

Table 6-11: 2053 Post Development All Phases - Improvements - Capacity Analysis kesu.’ts

iNelelge ks Ra » Ota pDela O e 05% O = s e 0
| Eastbound Left 0.23 (0.44) 85(182) AB) A ) 6.7 (23.4)
Eastbound Thru 026(033) |  81(147) . 9.6 (23.4)
Westbound Thru i 0.25 (0.31) 8.0 (14.4) “AB) 91(218)
Westbound Right 10.42(062) | 4138 (63) Ala) 6.6 (16.7)
Southbound Left 0.19 (0.73) | 7.3 (15.6) ) A (B) 10.0 (67.9)
Southbound Right 0.06(022) | \_ 31241 M A(A) 25(70)
Intersection \6.3 (1.7)

Highway 652 and H:ghway 2

9

- Signalized

Eastbound Left 050(078) | 129100 | B |  220#772)

' Eastbound Thru, Righg_--,"' 0.12:;{(3;;2_;&7) 35%‘: A (A) 4.7 (85) <
Westbound Left, Thfu, Right | 0.01(00) | 7.0 (68) AA) ) 110.3)
Northbound Left| 019(057) | 9.4 (253 Y A(C) 121 (30.3) |
Northbound Thru, Right | 0is(023) | 83(52)" A (B) 15097
Southbound Thru, Left %« 030(050) | 77(98) AA) 220 (26.0)

Southbound Right 027 (044) | 3.0 (54) A (A) 95 (14.2)

Assume vehicle length = 6 meters

September 2022
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3 grsectlon 7.8 (13.6)

nghway 29 and nghway {3 Four Way Stop

'Eastbound Left, Tﬁrt: 5 1.9 (129) : 3 (24)

Westbound Left, Thru, 053 {o 78) | 188 (339) C (D) 18 (24) ]
Wistbound Right | | | 017(036) | 106(3) B (B) - S e

Northbound Left /| 0,06 (0.03) nma BB - 12(02)
Northbound Thru & | 017(035) | 1.4 (144) B (B)  36(9) 4
_Northbound Right 0.49 (062) | 153 (205) c(Q) . B1(252)

Southbound Left 032(022) |  14204) B(B) | 39(48)

Southbound Thru, Right | 0.32(0.3)) 13.4 147) ~ B(B) 39(78)

Intersection 14.7 (20.9) B (C) |
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6.3 CAPACITY AND INTERSECTION ASSESSMENTS SUMMARY

The completed operational analysis provides a long-term view of improvements that would be needed at the
study intersections to accommodate the traffic generated by the multiple phases of the proposed
development.

2023 Post Development
The analysis shows that as part of the Gas Station construction at year 2023, the intersection of Highway 652

and site access will require a dedicated westbound right turn lane which warrants a Type-IVd intersection,
The remaining study intersections will not require additional improvements to their existing gecmetric and
traffic control configuration.

2043 and 2053 Post Development
For the remaining future horizons, at years 2043 and year 2053, additional improvements such as dedicated

left turn lanes at all three study intersections where they do not currently exist would be warranted as shown
in Table 6-4. No additional dedicated right turn lanes would be warranted where they do not currently exist
based on the completed assessments.

By year 2053, Signalization may be needed at the intersection of Highway 652 and site access, as well as at the
intersection of Highway 29 and Highway 652. Four-way stop control would suffice for the intersection of
Highway 29 and Highway 36.

As previously noted, improvements identified for the 2043 and 2053 Post Development horizons should only
be implemented when traffic volumes actually trigger the warrants, Future updates to the TIA may be
needed for each phase of development applicati'on to reflect the most relevant land-use and density at the
time of application, as well as to confirm traffic pat;erns at that time and confirm if forecasted traffic growth
along the highways are still relevant. :
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6.4  SIGNALIZATION WARRANT ANALYSIS

Signalization warrant analysis was completed to determine if traffic signals will be warranted for the Highway
652 and site access as well Highway 29 and Highway 652 intersections. The analysis was completed based on
Post Development traffic volumes for the 2053 study horizon. For the warrant analysis, the six-hour peak
traffic volumes were calculated using a factor of 2.9 applied to the AM and PM peak hours volumes. This
factor was calculated based on AT's existing traffic data from active traffic counter a[ong Highway 36. The
results of the signal warrant analyses are summarized in Table 6-12 and detailed work: sheets are attached in
Appendix G. The analysis shows that traffic signals will be warranted in the long term 2053 honzon with full
build-out of Phases 1to 4. .

‘\_

Table 6-12: Summary of Traffic Signals Warrant Assessment - Post Development Year 2053

Intersection Traffic Signals
Highway 652 and Site Access p _,W’arranted
Highway 652 and Highway 29 < Warranted

6.5 ROADWAY CROSS-SECTION AND QAiLY VOLUME

The total daily traffic volume anticipated at the full build out of the developrﬁent (Phases 1-5) is estimated to
be 13,000 daily vehicles with heavy vehicles (WB\ZO or WB 21) anticipated to be present at the site frequently.
At Phase 1 (gas station) the daily volume is anticip\jate'd to around 1,600 vehicles per day (vpd) which is
considered low to medium volume. To determine fhe internal road sizing, using the County of St. Paul Road
Classification (2014), the use©f Class 2 roads may su?ﬁce for Phase 1. The exact road structure necessary
should be confirmed through consultatlon with a professlonal geotechnical engineer.

Future right of way widening and Cou hty's roadway claSs reqwrements at the site access and the site internal
road network, should be evaluated as part of future Phase TIAs to ensure appropriate road structure and class
is selected based on the anticipatéd daily traffic volume. The design of the internal road network (geometry,
access and |ntersect|on_“spacmg, etc.) should be completed using the Transportation Association of Canada
Geometric Design Guide (TAC GDG), or County of St. Paul Road Classification. A copy of the County's Class 2
road€ross section is included in Appendix F.

6.6 ILLUMINATION WARRANT ANALYSIS

_Alighting assessment w\?s completed at the intersection of Highway 652 with the site access based on the
TAC Guide for the Design of Roadway Lighting (2006), as indicated to use by AT's Design Bulletin #35. Under

uh\éignalized intersection conditions, a TAC warrant calculation is completed with the following general
thresholds for lighting:

o Fulllllumination — 240 points or more;

+ Partial ar Delineation Lighting - 120 to 239 points; and

¢ No lllumination - less than 120 points.
As part of the illumination warrant analysis, the average annual night-time collision frequency due to

inadequate lighting must be considered. AT has collision information available in TIMS near the future site,
the 10-year historical collision data showed six collisions: two occurred during the night and four during the
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daytime. Upon reviewing the collisions, both of the night collisions were a result of wild animals running onto
the highway. As the collisions are mostly due to uncontrolled wild animals, they are not considered to be a
result of inadequate area lighting.

The intersection of Highway 29 and Highway 36 appears to be fully illuminated; therefore, no‘additional
ilumination analysis was done. For Highway 29 and Highway 652, and the site access and Highway 652
intersections the illumination analysis was completed for year 2023 and 2043 horizons; and for both
Background traffic and Post Development traffic scenarios. The illumination warrant analysis was not
completed for the 2053 horizon for these two intersections as signalization would automatically trigger full
illumination, and both intersections will warrant traffic signals in 2053 Post Development horizon.

For year 2023, following the construction of the gas station, the results show no illumination will be warranted
at the site access. For the same horizon, partial delineation is warranted at the intersection of Highway 652
and Highway 29 for both the Background traffic only and Post Development scenarios.

For the year 2043 horizon, delineation lighting will be warranted at the site access intersection and at the
Highway 652 and Highway 29 intersection for the Post Development condition. Table 6-13 summarizes the
analysis results. The TAC Warrant worksheets are included in Appendix G.

Table 6-13: lllumination Warrant Summadry

Site Access and Highway 652

= Geometric Operational Environmental Collision Type of
Horizon - K
Score Score Score Score Illumination
EOESFIOS 3 105 0 0 108 Not Warranted
Development
2043 Post : Delineation
Development 4 155 P - 158 Lighting

Highway 652 and Highway 29

: Geometric Operational Environmental Collision Type of
Horizon . 3
Score Score Score Score lllumination
2023 Background Delineation
Traffic 3 Ll B G 26 Lighting
2023 Post ' Delineation
Development 2 16 e 0 168 Lighting
2043 Post Delineation
Development : 3 pio 9 G 7 Lighting

6.7 PEDESTRIAN W/;!'«RR.“.[\"'I‘ ANALYSIS

The area surrounding the proposed commercial and light industrial development is rural and relatively
isolated with no presence of nearby residential or pedestrian facilities such as separated sidewalks or
pathways. Future users are anticipated to utilize personal motorized vehicles to complete daily tasks. No
additional pedestrian facilities measures will be recommended at this stage.
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6.8 EXISTING VERTICAL CURVES (CRESTS AND SAGS)

Alberta Transportation Network Expansion Support System (NESS) provide the K-value which is defined as a
coefficient for the rate of road gradient change (i.e. the distance required along the highway for a 1% gradient
change). Higher than minimum K-values indicate slower rate of gradient change and theref/ore better
visibility.

A review of available highway data indicated the presence of crest and sags near the,stud.y area. They were
assessed using Section B-4-4-2a of the Alberta Transportation Highway Geometﬁc Design Guide (AT-HGDG)
for a design speed of 110 km/hr. All assessed vertical curves along the hlghways meet the' mlnlmum
requirements for K-value. Results are summarized in Table 6-14 below

Table 6-14: Vertical Curves Evaluation - Study Highways <

Vertical Curve Existing K- Minimum K- Meets

HG Ry B0 Matiney Type Value value Minimum (Y/N)

652:2 39.934 Crest e =77 Yes
Highway 652
652:2 40103 Sag 58 ' 55 Yes
. 29:8 33.395 Crest 210 § 77 Yes
Highway 29 = ~
2910 0.098 Sad 30 55 Yes
Highway 36 36:24 0118 S\E{g , 290 S5 Yes

6.9 INTERSECTION SIGHT DISTANCE

\
According to Alberta Transportation Highway Geometnc Design Guide, the intersection sight distance for left
turn vehicles onto a highway is the mlnlmum sight d(stance reguired along a main (or through) highway at
intersections necessary for the stoppeq vehicle to safelx turn left onto the main (or through) two-lane
highway. ) /

y \

Given that Hig hWays 652 36and 29 5re two-lane highwa5>s with no median to allow vehicles to complete the
turn in two steps, F|gure D- 4222was used, as indicated in Section D. 4.2.2.2 of AT-HGDG. The assessment was
completed using the WB 21 as the design vehicle because it is expected to access the site frequently. This is
supported by data |nd|cated__|n the vertical curves report attached in Appendix H as well the K-Values
indicated in Table 6-14. A summary of sight distances near the study intersections is shown in Table 6-15.

N 2 . g
Table 6-15: Intersection Sight Distance Assessment

Operating Required Available Sight Distance in Meets

Intersection Speed Sight Most Restricted Direction Required
(km/hr) Distance (m) (m) Distance

'Highway 652 & Site Aéceés 1no 560 +580 Yes
Highway 652 & Highway 29 10 560 +580 Yes
Highway 36 & Highway 29 110 560 +580 Yes
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6.10 STOPPING SIGHT DISTANCE

Stopping sight distance is the minimum sight distance available on a roadway to allow a vehicle to stop
before reaching a stationary object in its path. The analysis was completed assuming operating speed of 110
km/hr.

At the study intersections and using Table B-2-3a of the AT-HGDG, the minimum stopping sight distance for
design speed of 110 km/hr (posted speed of 100 km/hr) is 220 meters. At the subjectintersections, sight
distance is over 580 meters in both directions. This is supported by data indicated in the vertical curves report
attached in Appendix H as well the K-Values indicated in Table 6-14.

6.11 COLLISIONS REVIEW

A review of the 10-year historical information for the study highways shows a total.of 6 collisions occurring
over the past 10 years at the Highway 652 and Highway 29 intersection and Highway 652 segment to the site
access. The collisions, however, were primarily a result of driver judgment error and uncontrolled wild animals
reaching the highway.

Along Highway 29, there has been a total of 6 collisions in 10 years; mainly animal collisions except for one
pedestrian collision cccurring due pedestrian extending their arm to the oncoming vehicle.

The Highway 36 and Highway 29 intersection has seen 16 collisions over the past 10 years, primarily rear-end,
right angled, or fixed object collisions related to driver judgment, therefore, no geemetric improvements are
recommended at this point as the collisions data do not indicate a pattern.

September 2022 File No. 3518.0029.02 URBAN

SYSTEMS



SLCN Fee Simple Land ASP | Traffic Impact Assessment | 43

1.0 RECOMMENDATIONS & CONCLUSIONS

This study was completed in accordance with Alberta Transportation (AT) requirements to bé utilized for
obtaining a Roadside Development Permit (RDP) necessary for the construction of the ga’é station for Phase 1
and provide a long-term overview of what, if any, improvements will be required to agéommodate the long-
term potential developments within the fee simple land that is owned by Saddle Lake Cree Nation #125.

This study focuses on assessing the transportation impact of the future deve[opment on Highway 652,
Highway 29 and Highway 36. The land would be accessed through a prop/ps‘e__d site access'from Highway 652.

The three intersections that were assessed as part of the study are: '
e Site access/Highway 652,
e Highway 29/Highway 652, and
s« Highway 36/Highway 29.

Analyses of the impacts of the Background and Post Development trafﬁc/oﬁ the adjacent roadway system

were assessed at the following horizons:

* Opening Day (Phase 1) Gas Station/truck stop/convemence store year 2023,
*  Phase 2 build out - year 2043 (20-yea ), and ,

¢ Phases 3 and Phase 4 build out - year 9\!053 (30 year). The revised tim‘et_ine of 30-years was chosen as
long term plans are highly uncertain aﬁd dependent on market conditions and business interest.

A linear annual growth rate for the study hlghwa\ys was shown to beless than 2% based on traffic volume
trends over the past 10 years. To mitigate potentlal |mpact of Covid-19 pandemic on background traffic
volumes, the 2019 traffic volume estimates were useql as a basis for growth. The background traffic volumes
along the study highways were grown by 2% linearly peryear to the 2023, 2043 and 2053 horizon years. This
growth rate was used in consultation V}Jlth Alberta Tra nsportatlon

The timing and land use is only known for Phase 1 ofthe development additional phases are to be completed
based on fundlngs availability and‘market demands. Future land use for Phases 2 to 4 was assumed to be a
mix of commercial ar{d‘_light industrial based on other uses in the area. Trip Generation rates for the
development site were estimated using the ITE Trip Generation Manual. Pass-by adjustments were also made
as the gas station is anticipé"ted to have significant reliance on highway traffic. By year 2053 the total site
g‘énerated traffic is expected td'be 386 vehicle per hour (vph) in the AM peak, 1,008 vph in the PM peak, and

' 11,036 vehicle per day (vpd) for the darly traffic.

Based on the analyses completed the followmg Table 7-1 summarizes the improvements recommended
along the study highways near the development site. Improvements related to Phase 1 construction and
background traffic has b’een bolded.

Improvements assocmted with the long-term 2043 (20-years) and 2053 (30-years) horizons identified in the
study are based on forecasted traffic volume trends and relies on what the land uses are anticipated to be at
the time of completing this study. As indicated previously, only Phase 1is planned for implementation,
whereas Phases 2 to 4 are still in the early planning stages and timing for development of these future phases
are uncertain and more long-term. Future traffic impact assessment (TIA) updates may be required to
confirm improvements required to support application for each future phase of development, at which time
the proposed land use should be confirmed, and background traffic reconfirmed.

September 2022 File No. 3518.0029.02 URBAN

SYSTEMS



SLCN Fee Simple Land ASP| Traffic Impact Assessment | 44

Table 7-1: Summary of Identified Improvements for Study Intersections

Intersection

Treutrment Dedicated Left Turn Dedicated Right Turn Signalization

Horizon Year

Highway 652 and Site Access

Background
2022 N/A N/A N/A N/A N/A

Post Development

Warranted WB

2023 - Phase 1 Type IVd No Warranted B Lane Not Warranted Not Warranted
Warranted EB Warranted WB ; : o
2043 - Phase 2 Type IV T L Tu T, Delineation Lighting Not Warranted
Warranted EB Warranted WB o
2053 -Phases3 & 4 Type IV Turn Lane Turn Lo Full Lighting Warranted

Highway 29 and Highway 652

Background : .
No additional ~No additional Delineation
2022 Typeely improvements improvements Lighting Nat Wamantad
Post Development T
2023 - Phase1 Type IV ‘..Zo Ry irisnst .Zo HECtionE Delineation Lighting Not Warranted
~~ improvements improvements
2043 - Phase 2 Type IV .Zo Ty onal .Zo Adlitions! Delineation Lighting Not Warranted
improvements improvements
10 m Additional No additional S
2053 -Phases3 & 4 Type IV Sto NS P orovements Full Lighting Warranted

Highway 29 and Highway 36

Background
No additional No additicnal No additional No additional
2022 Type-IV b . . .
A Improvements Improvements Improvements Improvements
Post Development
No additional No additional No additional
2023 P Q- | Typre'\g improvements improvements improvements Not Warranted
2043 - Phase 2 Type IV Warranted NB Turn .Zo additional .Zo additional T E——
Lane improvements improvements
2053 — Phases 3 & 4 Type I Warranted NB Turn .Zo additional .Zo additional R ————
Lane improvements improvements

NB = Northbound, S8 = Southbound, EB = Eastbound, WB = Westbound
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8.0 AUTHORIZATION & CLOSING

O This document entitled "Fee Simple Land ASP - Traffic Impact Assessment” was prepared ban Systems
) for the account of Saddle Lake Cree Nation. The material in it reflects Urban's best judg light of the

O information available to it at the time of preparation. Any use which a third party, bey erta

(7 Transportation, makes of this report, or reliance on or decisions made based on it, esponsibilities of

( j such third parties. Urban Systems accepts no responsibilities for damages, if a such third

(») parties as a result of decisions made or actions based on this report.

O Respectfully submitted,
O URBAN SYSTEMS LTD.

PREPARED BY:

( ) Saeed Bashi, P. Eng.
) Transportation Engi

arcia Eng, P. Eng.
ior Transportation Engineer

9
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_A/(bf/l’bﬂ\,l Transportation

North Central Region Room 223, 4709-44 Ave, Prov. Bldg. Telephone 780/963-5711
Stony Plain Office Stony Plain, Alberta Fax 780/963-7420
Canada T7Z 1N4 Toll Free Dial 310-0000

www.albera.ca

File: RPATH0005641

May 4, 2023
Dear: Saeed Bashi

Please accept this letter as acknowledge that the department has accepted your Traffic
Impact Assessment (TIA) for phase 1 of the Simple Fee — Saddle Lake Cree Nation ASP

& TIA.

A separate TIA will be required for the land uses prior to development approvals of phases
2-4,

As discussed, the department only accepts the proposed access location on Hwy 652 at
this time. A separate roadside development permit for the proposed access shall be
required for review and approval prior to the start of construction.

Sincerely,

Matthew Miller

Development and Planning Technologist
Transportation and Economic Corridors
Government of Alberta

Classification: Protected A
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