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1.0 EXECUTIVE SUMMARY

C.F. Crozier & Associates Inc. (Crozier) was retained by LIV Communities to complete a Traffic Impact
Study (TIS) to support a Draft Plan of Subdivision Application for a proposed residential development
in the Township of Severn (Township).

The proposed Draft Plan of Subdivision for the Shadow Creek Subdivision consists of 319 single
detached dwelling units and 215 townhouse dwelling units. Access fo the Subject Lands is proposed
through two full-moves accesses on Menoke Beach Road. Both entrances are located at the southern
limits of the property. The west access is referred to as Access A and the east access is referred to as
Access B.

The MTO Highway Corridor Management Manual specifies that new public roadways should be offset
a minimum of 400 meftres from the nearest Highway intersection. Given the available property
frontfage on Menoke Beach Road, only one access can meet the minimum offset requirement. The
west access is located 250 metres east of Highway 11. To assess the impacts of the reduced offset,
and provide recommendations for access configurations and movement permissions, this TIS assesses
and provides input on the accesses under the following access configurations: Two full-moves
accesses; One ful-moves access and one right-in/right-out access; One full-moves access and one
emergency access.

The analysis was completed using the proposed Draft Plan of Subdivision prepared by MHBC (January
2022). For the purpose of the analysis, it was assumed that the development would be built-out by
2026. Accordingly, the horizon years of 2026, 2031 and 2036 have been assessed representing full
build-out, as well as five and ten years beyond full build-out.

The existing Highway 11 accesses at Menoke Beach Road, Telford Line and Soules Road are restricted
to right-in/right-out movements only. Yield signs are present at the entrance and dedicated lanes are
provided on Highway 11 to facilitate merging. As vehicles do not need to come to a stop while
completing the manoeuvre, queueing is not anticipated, and minimal delay is expected. Synchro
does not calculate delays associated with these free flow conditions, as such, Synchro results have
not been included in the report tables.

Intersection analysis of the 2021 existing traffic volumes indicates the following:

+ All study intersections are operating at a Level of Service (LOS) "A" or better during the
weekday a.m. and p.m. peak hours.

¢ The maximum volume-to-capacity ratio of 0.75 and maximum confrol delay of 10.0 s are
associated with fraffic at Centre Avenue and Telford Line.

« These metrics indicate that the boundary road network has reserve capacity for increases in
traffic volumes.

Intersection analysis of the 2026 to 2036 future background tfraffic volumes indicates the following:

+ The study intersections are expected to operate with a LOS “B"” or better in the weekday a.m.
and p.m. peak hours under 2036 future background traffic volume conditions.

* The maximum control delay of 11.3 s (SB) and volume-to-capacity ratfio of 0.24 (NB), both
forecasted for Centre Avenue and Telford Line, indicate that the boundary road network is
expected to continue operating acceptably with excess capacity for increases in traffic
volumes.

The proposed development is forecasted to generate 304 and 408 external two-way ftrips in the
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weekday a.m. and p.m. peak hours, respectively.

The requirement for auxiliary left-turn lanes were reviewed for the eastbound and westbound left-turn
movements atf Site Access A and Site Access B/Ardfrea Road. The analysis was completed based on
the 2036 traffic volumes and no improvements were warranted.

Intersection analysis of the 2026 to 2036 future total traffic volumes indicates the following:

e The study intersections are anticipated to continue operating with an LOS “B” in the a.m. and
p.m. peak hours, with the exception of Menoke Beach Road and Ardirea Drive/Site Access B
which is anficipated to operate with a LOS “C".

+ Thesite generated fraffic is anticipated to result in a maximum increase in control delay of 7.4
s and a maximum increase in volume to capacity ratio of 0.30 at the intersection of Menoke
Beach Road and Ardfrea Drive/Site Access B.

Under both full moves and right-in/right-out conditions, the intersection of Menoke Beach Road and
Site Access A is expected to contfinue operating well with a LOS “B” or better. Given the low volume
of westbound through vehicles on Menoke Beach Road, minimal delay and queuing is anticipated
for eastbound left-turning vehicles.

The removal of left turns at Site Access A results in increased delay at the intersection of Menoke
Beach Road and Ardtrea Drive/Site Access B. This is due to the addition of the eastbound left-turning
volumes which results in increased conflicting movements for the northbound and southbound
through and left-turning vehicles.

Based on the expected operations under each access scenario, the scenario of two ful-moves
accesses, as presented in the Draft Plan, results in the best operations at Menoke Beach Road and
Ardfrea Drive/Site Access B compared to the two other scenarios. Additionally, providing two
enfrances improves the connectivity of the site and provides multiple means of ingress and egress.

Accordingly, from a connectivity and operations perspective, the configuration of two full-moves
accesses would be the preferred scenario.

The available sight distances exceed the minimum sight distance requirements at both Site Accesses.
Accordingly, the proposed development can be supported from a sight distance perspective.

It is concluded that the traffic generated by the Shadow Creek Subdivision can be accommodated
by the boundary road network without any mitigation measures.

The analysis was prepared using the most recent Draft Plan of Subdivision prepared by MHBC (January
2022). Any minor changes to the Plan will not affect the conclusions of this report. The Shadow Creek
Subdivision can be supported from a traffic operations and safety perspective.
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2.0 INTRODUCTION
2.1 BACKGROUND

C.F. Crozier & Associates Inc. (Crozier) was retained by LIV Communities to complete a Traffic Impact
Study (TIS) to support a Draft Plan of Subdivision Application for a proposed residential development
in the Township of Severn (Township). The proposed development is referred to as Shadow Creek and
will herein be referred to as the Subject Development/Subject Lands. The Subject Lands are located
in the West Shore region of the Township.

An original TIS was prepared by Cansult Tatham Transportation Consultants in December 2005 for the
full development, previously referred to as the “ORSI Development”. An addendum was completed
in 2020 by Tatham Engineering for Phases 1 and 2 of the Menoke Beach Subdivision. This TIS has been
prepared for the Shadow Creek Subdivision, which was previously Phase 3 of the Menoke Beach
Subdivision.

2.2  PURPOSE AND SCOPE

The purpose of the study was to assess the impacts of the proposed development on the boundary
road network and to recommend warranted mitigation measures.

The study reviewed the following aspects of the proposed development from a fransportation
engineering perspective:

e Existing, future background, and future total traffic operations at the study intersections
e Forecasted trip generation of the proposed development

e Auxiliary turn-lane and signal warrants

» Sight distance at the proposed site accesses

+ Enfrance spacing and control type of the proposed site accesses

The Traffic Impact Study was conducted in accordance with the terms of reference circulated with
the Township, County, and MTO. Appendix A contains the terms of reference correspondence.

23 DEVELOPMENT PROPOSAL
The proposed Draft Plan of Subdivision for the Subject Development consists of the following:

e 319single detached dwelling units
+ 215 townhouse dwelling units

Access to the Subject Lands is proposed through two full-moves accesses on Menoke Beach Road.
Both entrances are located on the southern limits of the property. The western access shall be referred
to as ‘Access A’ and the eastern access shall be referred to as ‘Access B' herein.

While Blocks 1, 3, 4 and 5 have frontage on Menoke Beach Road, all site generated traffic was
assumed to utilize Street A or Street B to provide a conservative analysis.

Figure 1 contains the Draft Plan of Subdivision (MHBC, January 2022).

C.F. Crozier & Associates Inc. Page 1
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2.4  SITE ACCESS CONFIGURATION AND ENTRANCE SPACING REQUIREMENTS

As noted previously, access to the Subject Development is proposed through two full-moves
enfrances on Menoke Beach Road. The proposed entrance locations were reviewed from an offset
spacing perspective in comparison to Highway 11. The minimum offset spacing requirements for
public road connections are illustrated in Figure 4.6.10 of the MTO Highway Corridor Management
Manual (September, 2018). Appendix B includes relevant excerpts from the manual. The minimum,
and available spacing between the proposed entrances and Highway 11 is summarized in Table 1.

Table 1: Minimum Spacing Requirements

Access Minimum Avadilable
A 250 m
400
B 400 m

Given the available property fronfage on Menoke Beach Road, only one access can meet the
minimum offset spacing criteria of 400 metres. Based on the National Fire Prevention Association
(NFPA) Standard for Fire Protection Infrastructure for Land Development in Wildland, Rural and
Suburban Areas (2017), developments with 100-600 units require two entrances. Accordingly, this TIS
has reviewed the proposed access configuration and assessed the appropriate movement
permissions for Access A. Appendix C contains relevant excerpts from the National Fire Prevention
Association.

The study assesses and provides input on the accesses under the following access configurations:

+ Two full-moves accesses
« One ful-moves access and one right-in/right-out access
« One ful-moves access and one emergency access

3.0 EXISTING CONDITIONS
3.1 DEVELOPMENT LANDS

The Subject Lands are 45.5 ha (455, 000 m2), and are currently vacant. The Subject Development is
bounded by Menoke Beach Road to the south, Highway 11 to the west, and residential lands to the
north and east. The location of the Subject Lands is reflected on the development Site Location Plan
included as Figure 2.

3.2 KEY INTERSECTIONS

The following key intersections within the study area have been analysed under existing, future
background and future total traffic volume conditions. The site accesses on Menoke Beach Road will
be analyzed in the future total conditions. Figure 3 illustrates the existing traffic controls and lane
configurations at each intersection.

* Menoke Beach Road and Highway 11

« Menoke Beach Road and Arditrea Drive

» Soules Road/ Telford Line and Highway 11
« Campbell Road and Soules Road

+ Soules Road and Centre Avenue

» Cenfire Avenue and Telford Line

« Menoke Beach Road and Site Accesses

C.F. Crozier & Associates Inc. Page 2
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3.3 BOUNDARY ROAD NETWORK

The boundary road network is described in Table 2. The information included below was obtained
from the Township of Severn’s Official Plan Schedules A3, A5, and B, included in Appendix D. Speed
limits were taken from the Township's Speed Limits By-Law where possible, or assumed to be 50 km/h
as the Subject Lands are located in a local rural area. Appendix E contfains Speed Limit Bylaw
excerpfts.

Table 2: Boundary Road Network

. Menoke Ardirea Campbell Soules Telford
BRI a7 UL Beach Road Drive Road Road (S0 T Line
Direction North-South East-West North South North-South East-West North-South East-West
Classification Highway Local Local Local Local Local/Overpass Local
Township of
T Township of Township of Township of Township Severn Township
Jurisdiction MTO Severn Severn Severn of Severn South of Telford of Severn
Line MTO
50 km/h
Posted 90 km/h 50 km/h 50 km/h
speed Limit 60 km/h (Assumed) (Assumed) (Assumed) 50 km/h 50 km/h
Number of
Lanes Per 2 1 1 1 1 1 1
Direction

No sidewalks, bike lanes, or transit stops are located on the boundary road network. The transportation
master plan recommends a signed bike route on Campbell Road and Ardtrea Drive, a bike shoulder
on Telford Line, (Ainley 2014). This will not impact automobile operations but will improve the active
transportation network.

3.4  TRAFFIC DATA

Turning movement counts at the study intersections were undertaken by Spectrum Traffic Data Inc.
from 6:00 a.m. to 10:00 a.m. and from 3:00 p.m. to 7:00 p.m. on Wednesday, December 1, 2021. The
turning movement count data is included in Appendix F. Figure 4 illustrates the 2021 existing traffic
volumes.

3.5  INTERSECTION MODELLING

The existing Highway 11 accesses at Menoke Beach Road, Telford Line and Soules Road are restricted
to right-in/right-out movements only. Yield signs are present at the entrance and dedicated lanes are
provided on Highway 11 to facilitate merging. As vehicles do not need to come to a stop while
complefing the manoeuvre, queueing is not anficipated, and minimal delay is expected. Synchro
does not calculate delays associated with these free flow conditions, as such, Synchro results have
not been included in the report tables.

Peak hour factors (PHF) associated with the weekday a.m. and p.m. peak hours were calculated for
each intersection within the study area based on the 2021 existing fraffic volumes. Table 3 outlines the
PHFs as calculated and applied to the model for their respective intersections. For the intersections of
the future site accesses, the Synchro Modelling Software default PHF of 0.92 was used.

C.F. Crozier & Associates Inc. Page 3
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Table 3: Peak Hour Factor

Intersection Peak Hour Peak Hour Factor
7:30-8:30 a.m. 0.95
Menoke Beach Road and Highway 11
4:15-5:15p.m. 0.98
8:45 -9:45 a.m. 0.69
Menoke Beach Road and Ardtrea Drive
5:00 - 6:00 p.m. 0.72
7:30-8:30 a.m. 0.95
Soules Road/ Telford Line and Highway 11
4:15-5:15p.m. 0.96
Campbell Road and Soules Road 7:45-8:45 a.m. 0.82
4:00 - 5:00 p.m. 0.89
Soules Road and Centre Avenue 7:45-8:45 a.m. 0.92
3:45 - 4:45 p.m. 0.92
7:45-8:45 a.m. 0.97
Centre Avenue and Telford Line
3:45 - 4:45 p.m. 0.90

3.6 INTERSECTION OPERATIONS

The operations of the study intersections were analyzed based on the fraffic volumes illustrated in
Figure 4. Table 4 outlines the 2021 traffic levels of service for the counts taken at the study intersections
under the existing conditions and geometric configurations. Appendix G contains Level of Service
(LOS) definitions. Appendix H contains detailed Capacity Analyses Worksheets.

Table 4: 2021 Existing Levels of Service

Intersection Control el Leve.l il Control Delay! qumu.m
Hour Service v/c Ratio
Menoke Beach Road AM. A 8.9s 0.02 (NB)
. Stop
and Ardtrea Drive P.M. A 87s 0.02 (NB)
Campbell Road and AM. A 945 0.05 (SB)
Stop
Soules Road P.M. A 9.7s 0.04 (SB)
Soules Road and Centre Stop AM. A 9.5 0.08 (NB)
Avenue P.M. A 9.65s 0.12 (NB)
Centre Avenue and Stop AM. A 10.0's (SB) 0.10(NB)
Telford Line P.M. A 9.8 (SB) 0.15 (NB)

Note!:  The Level of Service of a two way or T stop-controlled intersection is based on the delay associated with the critical
minor road approach. The Level of Service of all way stop-conftrolled intersection is based on the average intersection
delay.

As presented in Table 4, under the existing tfraffic volume conditions, the study intersections operate
with a LOS “A” or in the weekday a.m. and p.m. peak hours. The maximum control delay of 10.0 s
(Soules Road and Cenfre Avenue) and maximum volume-to-capacity ratio of 0.15 (NB, Cenire
Avenue and Telford Line) indicate that the boundary road network has capacity forincreases in traffic
volumes.

C.F. Crozier & Associates Inc. Page 4
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40 FUTURE BACKGROUND CONDITIONS

4.1 HORIZON YEARS & GROWTH RATE

In accordance with the agreed upon Terms of Reference, the horizon years of full build out (assumed
2026) as well as 5 and 10-years beyond build out (2031 and 2036) were assessed. Additionally, a
growth rate of 1% was utilized to forecast background growth on the boundary road network. This
growth rate was established based on Annual Average Daily Traffic and Summer Average Daily Traffic
data from Highway 11 near Bayou Road between the years of 2010 and 2016.

4.2 FUTURE ROADWAY IMPROVEMENTS

No roadway improvements have been identified on the boundary road network which would result
in capacity improvements to the study intersections.

43 BACKGROUND DEVELOPMENTS

Menoke Beach Phase 1 and 2 have been accounted for as background developments. The trip
generation and distribution of Phases 1 and 2 have been adopted from the TIS Addendum prepared
by Tatham Engineering in October 2020. Figure 5 illustrates the background development frip
assignment and Appendix | contains report excerpts. Table 5 outlines the forecasted trip generation
of Phases 1 and 2 of the Menoke Beach subdivision, as adopted from the TIS Addendum (Tatham
Engineering, October 2020).

Table 5: Menoke Beach Phase 1 and 2 Trip Generation

Number of Trips
Phase Peak Hour
Inbound Outbound Total
Weekday A.M. 17 51 68
1
Weekday P.M. 57 34 91
Weekday A.M. 16 51 67
2
Weekday P.M. 57 33 90
Weekday A.M. 35 102 136
TOTAL
Weekday P.M. 114 67 181
Note: The trip generation above was adopted from the Menoke Bach Road TIS Addendum (Tatham Engineering, October
2020).

4.4  INTERSECTION OPERATIONS

The operations of the study intersections were analyzed based on the 2026, 2031, and 2036 future
background traffic volumes illustrated in Figures 6, 7, and 8. Table 6, Table 7, and Table 8 outline the
2026, 2031, and 2036 future background traffic Levels of Service, respectively. Appendix G contains
Level of Service definitions, and Appendix H contains detailed Capacity Analyses Worksheets.

C.F. Crozier & Associates Inc. Page 5
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Table é: 2026 Future Background Levels of Service
Intersection Control LS Leve.I l Control Delay! qumu.m
Hour Service v/c Ratio
Menoke Beach Road and AM. A 9.7s 0.04 (NB)
. Stop
Ardtrea Drive P.M. A 9.7s 0.07 (NB)
Campbell Road and Soules A.M. B 10.2's 0.17 (SB)
Road Stop
P.M. B 10.4s 0.12(SB)
Soules Road and Centre Stop AM. A 9.9s 0.11 (NB)
Avenue P.M. B 10.2s 0.17 (NB)
Centre Avenue and Telford Stop AM. B 11.0s (SB) 0.19 (NB)
Line P.M. B 10.7 s (SB) 0.22 (NB)

Note!: The Level of Service of a two way or T stop-controlled intersection is based on the delay associated with the critical
minor road approach. The Level of Service of all way stop-controlled intersection is based on the average intersection

delay.
Table 7: 2031 Future Background Levels of Service
Intersection Control Peak Leve.I ] Control Delay! qumu.m
Hour Service v/c Ratio
Menoke Beach Road and AM. A 9.7s 0.04 (NB)
. Stop
Ardtrea Drive P.M. A 9.7s 0.07 (NB)
Campbell Road and Soules A.M. B 10.2's 0.18 (SB)
Road Stop
P.M. B 10.6s 0.12 (SB)
Soules Road and Centre Stop AM. A 1005s 0.11 (NB)
Avenue P.M. B 10.2s 0.18 (NB)
Centre Avenue and Telford Stop A.M. B 11.1s (SB) 0.19 (NB)
Line P.M. B 10.8 s (SB) 0.23 (NB)

Notel:  The Level of Service of a two way or T stop-controlled infersection is based on the delay associated with the crifical
minor road approach. The Level of Service of all way stop-controlled intersection is based on the average intersection

delay.
Table 8: 2036 Future Background Levels of Service
Intersection Control Peak Leve.I ] Control Delay! qumu.m
Hour Service v/c Ratio
Menoke Beach Road and AM. A 9.7s 0.04 (NB)
. Stop
Ardfrea Drive P.M. A 9.7s 0.07 (NB)
Campbell Road and Soules AM. B 10.3s 0.18 (SB)
Road Stop
P.M. B 10.7 s 0.13 (SB)
Soules Road and Centre Stop AM. B 10.1s 0.12 (NB)
Avenue P.M. B 1035 0.18 (NB)
Centre Avenue and Telford Stop A.M. B 11.3 5 (SB) 0.20 (NB)
Line P.M. B 10.9 s (SB) 0.24 (NB)

Notel:  The Level of Service of a two way or T stop-controlled infersection is based on the delay associated with the crifical
minor road approach. The Level of Service of all way stop-controlled intersection is based on the average intersection

delay.
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The study intersections are expected to continue operating with a LOS “B"” or better in the weekday
a.m. and p.m. peak hours under the 2036 future background traffic volume conditions. The maximum
control delay of 11.3 s (SB) and volume to capacity rafio of 0.24 (NB), both forecasted for Centre
Avenue and Telford Line, indicate that the boundary road network is forecasted to continue
operating acceptably with excess capacity for increases in traffic volumes.

5.0 SITE GENERATED TRAFFIC
5.1  TRIP GENERATION

The development will result in additional vehicles on the boundary road network that previously did
not exist. The trip generation of the development was forecasted using the fitted curve equations
provided in the Institute of Transportation Engineers (ITE) Trip Generation Manual, 11th Edition.

Per the proposed Draft Plan, the development is proposed to consist of 319 single detached units and
215 townhome units. Accordingly, the land use code (LUC) 210 "Single Family Detached Housing” and
LUC 220 “"Multifamily Housing (Low-Rise)” were used to forecast trips generated by the proposed
development. Table 9 summarizes the frip generation of the proposed development and Appendix J
contains ITE excerpts.

Table 9: Trip Generation

Number of Trips
ek Peak Hour Inbound Outbound Total
LUC 210 “Single Weekday AM. 56 158 214
Family Detached Housing”
(319 units) Weekday P.M. 186 109 295
w220 ) Weekday AM. 21 69 90
“Multifamily Housing (Low-Rise)”
(215 units) Weekday P.M. 71 42 113
Weekday A.M. 77 227 304
TOTAL

Weekday P.M. 258 151 408

5.2  TRIP DISTRIBUTION AND ASSIGNMENT

The frips generated by the residential development were distributed to the boundary road network
based on Transportation Tomorrow Survey Data, which is consistent with the distributions described in
the original TIS for Phases 1-3 "Orsi Development” prepared by Cansult Tatham Transportation
Consultants (December 2005). Appendix K includes the Transportation Tomorrow Survey data. The
following distribution was applied for both the a.m. and p.m. peak hours:

»  25% north via Highway 11
» 75% south via Highway 11

As noted previously the Highway 11 accesses are restricted to right-in/right-out movements only.
Accordingly, vehicles tfravelling to the south or arriving from the north must utilize the Centre Avenue
overpass to access the Telford Line Highway entrance. Accordingly, vehicles arriving from the north
or travelling to the south were assigned to Ardirea Drive, Soules Road, Cenfre Avenue and Telford
Line. Vehicles arriving from the south or departing to the north were assigned to the Menoke Beach
Road highway entrance.

The residential trip distribution is illustrated in Figure 9, with the corresponding frip assignment illustrated
in Figure 10.
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6.0 TOTAL FUTURE CONDITIONS
6.1 BASIS OF ASSESSMENT

The fraffic impacts arising from the proposed development were assessed based on the site
generated traffic illustrated in Figure 10 being superimposed on the future background fraffic volumes
in Figures 6, 7, and 8. The resulting 2026, 2031, and 2036 future total traffic volumes for the weekday
a.m. and p.m. peak hours are illustrated in Figures 11, 12, and 13, respectively.

6.2  AUXILIARY LANE ANALYSIS

Left-turn lane warrants were undertaken for the intersections of Menoke Beach Road with Ardfrea
Drive using the Ministry of Transportation Ontario (MTO) Design Supplement to the Transportation
Association of Canada (TAC) Geometric Design Guide for Canadian Roads (GDGCR). The warrants
were undertaken during the weekday a.m. and p.m. peak periods for the westbound and eastbound
left-turn movements at the site accesses.

The warrants were completed based on the 2036 future total traffic volumes for a design speed of 70
km/h roadway. Auxiliary left-turn lane warrant charts have been included as Appendix L. Table 10
summarizes the results of the left-turn lane warrants.

Table 10: Auxiliary Turn-Lane Warrants

Intersection Year :i%l: Va Vo %LT in Va Warranted? Reference
Two Full-moves Accesses Scenario

Access B soss LAM: 92 138 13% No Exhibit 9A-11
Eastbound P.M 191 94 20% No Exhibit 9A-12

Access B soss LAM: 138 92 71% No Exhibit 9A-14
Westbound P.M 94 191 70% No Exhibit 9A-14

Access A sozs LAM: 103 60 45% No Exhibit 9A-14
Eastbound P.M 321 52 49% No Exhibit 9A-14

Right-in/Right-out & Emergency Access Scenarios

Access B soss LAM: 103 138 56% No Exhibit 9A-14
Eastbound P.M 322 94 60% No Exhibit 9A-14

Access B AM. 138 103 71% No Exhibit 9A-14
Westbound | 2036 | p pm 94 322 70% No Exhibit 9A-14

As summarized in Table 10, eastbound auxiliary left-turn lanes are not warranted for any of the
proposed scenarios.
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6.3  INTERSECTION OPERATIONS

The operations of the study intersections were analyzed based on the 2026, 2031, and 2036 total traffic
volumes illustrated in Figures 11, 12, and 13. Table 11, Table 12, and Table 13 outline the future total
traffic operations for the 2026, 2031 and 2036 horizon years, respectively. The operations of the
proposed site accesses have also been included in these tables for the scenario of two full-moves site
accesses. The subsequent section provides a comparison of the operations of the three different
access scenarios under 2036 future total traffic volume conditions.

Appendix G confains Level of Service definitions, and Appendix H contfains detailed Capacity
Analyses Worksheets.

Table 11: 2026 Future Total Levels of Service

Intersection Control | Peak Hour | Level of Service Control Delay’ qumu.m
v/c Ratio
Menoke Beach Road AM. C 1685 0.34 (SB)
and Ardtrea Drive/Site Stop
Menoke Beach Road A.M. A 9.5s 0.10 (SB)
Stop
and Access A P.M. B 1.1 0.09 (SB)
Campbell Road and A.M. B 12.5s 0.43 (SB)
Stop
Soules Road P.M. B 12.3 0.30 (SB)
Soules Road and Centre Stop AM. B 10.9s 0.15 (NB)
Avenue P.M. B 1145 0.27(NB)
Centre Avenue and Stop AM. B 14.3 s (SB) 0.36 (NB)
Telford Line P.M. A 13.55 (SB) 0.37 (NB)

Notel:  The Level of Service of a two way or T stop-controlled infersection is based on the delay associated with the crifical
minor road approach. The Level of Service of all way stop-conftrolled intersection is based on the average intersection

delay.
Table 12: 2031 Future Total Levels of Service
Intersection Control | Peak Hour | Level of Service Control Delay! Maxmt{m
v/c Ratio
Menoke Beach Road AM. C 1705 0.34 (SB)
and Ardtrea Drive/Site Stop
Access B P.M. C 1565 0.26 (SB)
Menoke Beach Road A.M. A 9.6s 0.10 (SB)
Stop
and Access A P.M. B 1.5 0.09 (SB)
Campbell Road and A.M. B 12.7 s 0.43 (SB)
Stop
Soules Road P.M. B 1245 0.31 (SB)
Soules Road and Centre Stop AM. B 10.9s 0.15 (NB)
Avenue P.M. B 11.6s 0.28 (NB)
Centre Avenue and Stop AM. B 14.55 (SB) 0.37 (NB)
Telford Line P.M. B 13.6's (SB) 0.38 (NB)

Notel:  The Level of Service of a two way or T stop-controlled infersection is based on the delay associated with the crifical
minor road approach. The Level of Service of all way stop-confrolled intersection is based on the average intersection delay.
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Table 13: 2036 Future Total Levels of Service

Intersection Control | Peak Hour | Level of Service Control Delay’ Mcmmt{m
v/c Ratio
Menoke Beach Road AM. C 17.1's 0.34 (SB)
and Ardtrea Drive/Site Stop
Menoke Beach Road A.M. A 9.65s 0.10 (NB)
Stop
and Access A P.M. B 1.1 0.09 (NB)
Campbell Road and Stop A.M. B 12.8s 0.44 (SB)
Soules Road P.M. B 12.7 s 0.32 (SB)
Soules Road and Centre Stop AM. B 11.0s 0.16 (NB)
Avenue P.M. B 11.7s 0.29 (NB)
Centre Avenue and AM. B 14.7 s (SB) 0.38 (NB)
. Stop
Telford Line P.M. B 13.8's (SB) 0.40 (NB)

Notel:  The Level of Service of a two way or T stop-controlled infersection is based on the delay associated with the crifical
minor road approach. The Level of Service of all way stop-controlled intersection is based on the average intersection
delay.

The study intersections are anficipated to contfinue operating with an LOS “B” or better in the a.m.
and p.m. peak hours, with the exception of Menoke Beach Road and Ardirea Drive/Site Access B,
which is anficipated to operate with a LOS “C". At the intersection of Menoke Beach Road and
Ardfrea Drive/Site Access B the site generated traffic is anticipated to result in a maximum increase in
control delay of 7.4 seconds and a maximum increase in the volume to capacity ratio of 0.30.

The above metrics indicate that the study intersections are anticipated to continue operating
acceptably under 2036 future total traffic volume conditions. Accordingly, the boundary road
network can accommodate the site generated traffic.

6.4 ENTRANCE OPERATIONS

To assess the appropriate control type and movement permissions, the operations of the site accesses
were analyzed under the following access configurations for the 2036 horizon: Two full-moves
accesses; One full-moves access and one right-in/right-out access; One full-moves access and one
emergency access. The trip assignment of the scenario with two ful-moves accesses is illustrated in
Figure 10. Figures 14 illustrates the trip assignment of the one full-moves access and one right-in/right-
out access scenario, while Figure 15 illustrates the trip assignment of the one ful-moves access and
one emergency access scenario.

Table 14 outlines the anficipated levels of service. Appendix G contains Level of Service definitions,
and Appendix H contains detailed Capacity Analyses Worksheets.
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Table 14: 2036 Site Access Future Total Levels of Service Comparison

Two Full Moves One Full Moves and One RIRO OnEe Tl MovesAqnd one
Intersection Control TOELS mergency fccess
Hour LOS Control Maximum LOS Control Maximum LOS Control Maximum
Delay!’ v/c Ratio Delay’ v/c Ratio Delay’ v/c Ratio
Menoke
Beach Road AM. C 17.1s 0.34 (SB) C 21.2s 0.47 (SB) C 20.6s 0.51 (SB)
and Ardtrea Stop
Drive/Site P.M. c 158 0.24 (SB) D 3165 0.50 (SB) D 2925 0.53 (SB)
Access B
Menoke AM. A 9.6 0.10 (NB) A 8.8s 0.05 (SB)
Beach Road sto N/A
and Site P
Access A P.M. B 1.1 0.09 (NB) A 8.6s 0.03 (SB)

Note!:  The Level of Service of a two way or T stop-controlled intersection is based on the delay associated with the critical
minor road approach. The Level of Service of all way stop-conftrolled intersection is based on the average intersection
delay.

Under both full moves and right-in/right-out conditions, the intersection of Menoke Beach Road and
Site Access A is expected to continue operating well with a LOS “B” or better. The proposed access is
supportable from an operations perspective. Given the low volume of westbound through vehicles
on Menoke Beach Road, minimal delay and queuing is antficipated for eastbound left-turning
vehicles.

The removal of left turns at Site Access A results in increased delay at the intersection of Menoke
Beach Road and Ardtrea Drive/Site Access B. This is due to the addition of the eastbound left-turning
volumes which results in increased conflicting movements for the northbound and southbound
through and left-turning vehicles.

Based on the above metrics, the scenario of two full-moves accesses, as presented in the Draft Plan,
results in the best operations at Menoke Beach Road and Ardtrea Drive/Site Access B compared to
the two other scenarios. Additionally, providing two entrances improves the connectivity of the site
and provides multiple means of ingress and egress.

Accordingly, from a connectivity and operations perspective, the configuration of two full-moves
accesses would be the preferred scenario.

7.0  SIGHT DISTANCE ASSESSMENT

A sight distance assessment was completed to demonstrate that the proposed accesses provide
sufficient stopping and intersection sight distances on both site accesses. The minimum stopping sight
disfance and the minimum intersection sight distance requirements were obtained from the
Transportation Association of Canada (TAC) Geometric Design Guide for Canadian Roads (GDGCR).

Section 2.5 of the TAC GDGCR provides stopping sight distances for various design speeds on level
roadways. For roadways with a design speed of 70 km/h, a minimum stopping sight distance of 105
m is required.

Section 9.9 of the TAC GDGCR provides intersection sight distance for different intersection conftrol
types. For these accesses, the applicable cases include “Case B1 — Left turns from the minor road”,
and “Case B2 — Right turns from the minor road”. Comparing these cases, Case B1 has the greatest
sight distance requirement of 150 m for 70 km/h design speed roads. The required intersection sight
distance and stopping sight distance were taken from “Table 9.9.4" as outlined in Appendix M.

C.F. Crozier & Associates Inc. Page 11
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Table 15: Sight Distance
Stopping Sight Distance Intersection Sight Distance
EEE CLEECIRE WEE Minimum Available Minimum Available
Standard Distance Standard Distance
Eastbound 105 m +300 m 150 m +300 m
A
Westbound 105 m 200 m 150 m 200 m
Eastbound 105 m +200 m 150 m +200 m
B
Westbound 105 m +300 m 150 m +300 m

As summarized above, the available sight distances exceed the minimum sight distance requirements
at both site accesses. Accordingly, the proposed development can be supported from a sight
distance perspective.

8.0 CONCLUSIONS

The analysis contained within this report has resulted in the following key findings:

+ Infersection analysis of the 2021 existing traffic volumes indicates the following:

o

All study intersections are operating at a Level of Service (LOS) “A” or better during the
weekday a.m. and p.m. peak hours.

The maximum volume-to-capacity ratio of 0.75 and maximum confrol delay of 10.0 s
are associated with traffic at Centre Avenue and Telford Line.

These metrics indicate that the boundary road network has reserve capacity for
increases in traffic volumes.

e Intersection analysis of the 2026 to 2036 future background traffic volumes indicates the
following:

o

The study infersections are expected to operate with a LOS “B” or better in the
weekday a.m. and p.m. peak hours under 2036 future background fraffic volume
condifions.

The maximum control delay of 11.3 s (SB) and volume-to-capacity ratio of 0.24 (NB),
both forecasted for Centre Avenue and Telford Line, indicate that the boundary road
network is expected to continue operating acceptably with excess capacity for
increases in fraffic volumes.

e The proposed development is forecasted to generate 304 and 408 external two-way trips in
the weekday a.m. and p.m. peak hours, respectively.

+ The requirement for auxiliary left-turn lanes were reviewed for the eastbound and westbound
left-tfurn movements at Site Access A and Site Access B/Ardirea Road. The analysis was
completed based on the 2036 fraffic volumes and no improvements were warranted.

» Infersection analysis of the 2026 to 2036 future total fraffic volumes indicates the following:

o

The study infersections are anticipated to continue operating with an LOS “B" in the
a.m. and p.m. peak hours, with the exception of Menoke Beach Road and Ardtrea
Drive/Site Access B which is anficipated to operate with a LOS “C".

The site generated traffic is antficipated to result in a maximum increase in confrol delay
of 7.4 s and a maximum increase in volume to capacity ratio of 0.30 at the intersection

C.F. Crozier & Associates Inc.
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of Menoke Beach Road and Ardtrea Drive/Site Access B.

o Under both full moves and right-in/right-out conditions, the intersection of Menoke
Beach Road and Site Access A is expected to continue operating well with a LOS "“B”
or better. Given the low volume of westbound through vehicles on Menoke Beach
Road, minimal delay and queuing is anficipated for eastbound left-turning vehicles.

o The removal of left turns at Site Access A results in increased delay at the intersection
of Menoke Beach Road and Ardtrea Drive/Site Access B. This is due to the addition of
the eastbound left-turning volumes which results in increased conflicting movements
for the northbound and southbound through and left-turning vehicles.

Based on the expected operations under each access scenario, the scenario of two full-
moves accesses, as presented in the Draft Plan, results in the best operations at Menoke Beach
Road and Ardtrea Drive/Site Access B compared to the two other scenarios. Additionally,
providing two entrances improves the connectivity of the site and provides mulfiple means of
ingress and egress. Accordingly, from a connectivity and operations perspective, the
configuration of two full-moves accesses would be the preferred scenario.

The available sight distances exceed the minimum sight distance requirements at both site
accesses. Accordingly, the proposed development can be supported from a sight distance

perspective.

It is concluded that the traffic generated by the Shadow Creek Subdivision can be accommodated

by the boundary road network without any mitigation measures.

The analysis was prepared using the most recent Draft Plan of Subdivision prepared by MHBC (January
2022). Any minor changes to the Plan will not affect the conclusions of this report. The Shadow Creek

Subdivision can be supported from a traffic operations and safety perspective.
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APPENDIX A

Terms of Reference Correspondence
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