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Legal Notification

This report was prepared by JD Northcote Engineering Inc. for the account of Watersand
Construction Ltd.

Any use which a third party makes of this report, or any reliance on or decisions to be made based on
it, are the responsibility of such third parties. JD Northcote Engineering Inc. accepts no responsibility
for damages, if any, suffered by any third party as a result of decisions made or actions based on this
project.
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Executive Summary

This report summarizes the traffic impact study prepared for the 119 hectare property (referred to in
this analysis as the Watersand Development), located in the southwest corner of the intersection of
McKay Road West / Veteran’s Drive in the City of Barrie [City]. The report assesses the impact of traffic
related to the development on the adjacent roadway and provides recommendations to accommodate
this traffic in a safe and efficient manner.

Phase 2 South of the Watersand Development includes the development of 30.5 hectares, including 204
single detached residential units, 49 townhouse units, a recreation centre and elementary school.

The residential component of Phase 2 South of the Watersand Development will include one municipal
road [Street 2] onto McKay Road West and will include internal connections to IIP Street F, which is
anticipated to be constructed as a part of Phase 1 of the Watersand Development connecting into McKay
Road West.

The scope of this analysis includes a review of the following intersections:

* McKay Road West / Street 2; and
* McKay Road West/ IIP Street F;

The scope of this analysis is limited to the residential component of Phase 2 South of the Watersand
Development. A subsequent study will be provided for the recreation centre component of Phase 2
South of the Watersand Development. Additional traffic generation from the elementary school in Phase
2 South of the Watersand Development has not been included in our analysis as it is anticipated that
the majority of the trips generated by the elementary school will be internal to the Watersand
Development.

Conclusions

1. The residential component of Phase 2 South of the Watersand Development is expected to
generate a total of 163 AM and 219 PM peak hour trips.

2. Traffic projections for the 2031 year for the McKay Road West / IIP Street F intersection were
obtained from the Watersand TA.

3. An intersection operation analysis was completed at the study area intersections, using the
background (2031 and 2041) traffic volumes, without the proposed development traffic. This
enabled a review of existing and future traffic deficiencies that would be present without the
influence of the proposed development. The following geometric lane improvements and
traffic signal improvements are recommended within the study area:

At Opening

McKay Road West/ IlIP Street F

» Signalization of Intersection;

» Eastbound left turn auxiliary lane with a 15 metre storage and 95 metre taper length;

»  Westbound left turn auxiliary lane with a 30 metre storage and 80 metre taper length;

» Northbound left turn auxiliary lane with a 20 metre storage and 55 metre taper length;
and

*  Southbound left turn auxiliary lane with a 40 metre storage and 55 metre taper length;

4. An estimate of the amount of traffic that would be generated by the proposed development
was prepared and assigned to the study area streets and intersections.
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5. Anintersection operation analysis was completed under total (2031 and 2041) traffic volumes
with the proposed development operational at the study area intersections. The following
additional geometric lane improvements or traffic signal improvements are recommended
within the study area:

At Opening

McKay Road West
* Reduce the speed limit on McKay Road West from 80km/h to 60 km/h across the west
end frontage of the Watersand Development.

McKay Road West / Street 2
*  Westbound left turn auxiliary lane with a 15 metre storage and 95 metre taper length.

6. It is recommended that McKay Road West is monitored closer to the 2041 horizon year to
determine if widening of McKay Road West to a four-lane cross-section is required west of
Reid Drive

7. In summary, the residential component of Phase 2 South of the Watersand Development will
not cause any operational issues and will not add a notable delay or congestion to the local
roadway network.
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1 Introduction

1.1 Background

Watersand Construction Ltd. [The Developer] is proposing to develop a 119 hectare property
(referred to in this analysis as the Watersand Development), located in the southwest corner of the
intersection of McKay Road West / Veteran’s Drive in the City of Barrie [City].

Phase 2 South of the Watersand Development includes the development of 30.5 hectares, including 204
single detached residential units, 49 townhouse units, a recreation centre and elementary school.

The residential component of Phase 2 South of the Watersand Development will include one municipal
road [Street 2] onto McKay Road West and will include internal connections to IIP Street F, which is
anticipated to be constructed as a part of Phase 1 of the Watersand Development connecting into McKay
Road West.

The City has indicated that they would prefer to have right-in-right-out [RIRO] access restrictions on all
future local roads (including Street 2) along McKay Road West. IIP Street F is a future collector road and
is anticipated to allow for full-movements at McKay Road West.

The Developer has retained JD Northcote Engineering Inc. [JD Engineering] to prepare this traffic
impact study in support of Phase 2 South of the Watersand Development.

1.2 Study Area

Figure 1 shows the location of the proposed development and study area intersections, in relation to
the surrounding area. The Draft Plan of Subdivision by KLM Planning Partners Inc. is provided in
Appendix A.

Phase 2 South of the Watersand Development is bound by undeveloped lands to the west and south,
Phase 1 of the Watersand Development to the east and McKay Road West to the north.

The following intersections will be analysed as part of the study:

* McKay Road West / Street 2; and
* McKay Road West / lIP Street F;

The scope of this analysis is limited to the residential component of Phase 2 South of the Watersand
Development. A subsequent study will be provided for the recreation centre component of Phase 2
South of the Watersand Development. Additional traffic generation from the elementary school in Phase
2 South of the Watersand Development has not been included in our analysis as it is anticipated that
the majority of the trips generated by the elementary school will be internal to the Watersand
Development.
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Figure 1 — Proposed Site Location and Study Area
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1.3 Study Scope and Objectives

The purpose of this study is to identify the potential impacts to traffic flow at the site access and on the
surrounding roadway network. The study analysis includes the following tasks:

¢ Consult with the City to address any traffic-related issues or concerns they have with the
proposed development;

« Estimate future traffic volumes if the proposed development was not constructed, including the
impact of additional proposed developments in the area;

« Estimate the amount of traffic that would be generated by the proposed development and
assign to the roadway network;

¢ Complete LOS analysis of horizon year (with the proposed development) traffic conditions and
identify additional operational deficiencies;

« Identify improvement options to address operational deficiencies; and

¢ Document findings and recommendations in a final report.
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1.4 Horizon Year and Analysis Periods

Traffic scenarios for the build-out year (2031) and 10-year post-build-out year (2041) were selected for
analysis of traffic operations in the study area. The weekday morning [AM] and weekday afternoon [PM]
peak hours have been selected as the analysis periods for this study.

2 Information Gathering

2.1 Street and Intersection Characteristics

McKay Road West s a two-lane arterial road with a rural cross section and no sidewalks. McKay Road
West has a posted speed limit of 80km/h'. McKay Road West is under the jurisdiction of the City.

The existing lane configuration within the study area is illustrated in Figure 2.

Figure 2 — Existing Lane Configuration within Study Area
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' Based on our correspondence with the City, it is our understanding that the speed limit on McKay
Road West will be reduced to 60km/h as development occurs within the study area.
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2.2 Local Transportation Infrastructure Improvements

Based on a review of the City’s Transportation Master Plan [TMP] and the conclusions and
recommendations from the traffic analysis in support of the Watersand Development (dated March 7,
2018) and traffic analysis addendums (dated February 15, 2019 and September 3, 2022) [collectively,
Watersand TA] as prepared by JD Engineering, the following infrastructure improvements are anticipated
to be completed within the study area prior to the 2031 horizon year.

* McKay Road West (within the study area)
o Construction of a 3-lane cross section
 |IP Street F
o Construction of road north and south of McKay Road West as part of proposed
developments.
o0 Construction of McKay Road West / IIP Street F intersection including signalization.
Lane configuration in all directions anticipated to include one through-right turn lane
and an aukxiliary left turn laneZ.

The future lane configuration within the study area is illustrated in Figure 3.

Figure 3 — Future Lane Configuration within Study Area
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2 The proposed storage and taper lengths at the McKay Road West / IIP Street F intersection is
discussed in Section 6.
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2.3 Transit Access

There is currently no municipal transit service within the study are; however, the City’s TMP identifies
one bus route within the study area prior to the 2041 horizon year which would service the proposed
development and provide branching service throughout the City.

2.4 Horizon Year Traffic Volumes

The background (2031) traffic volumes within the study area have been estimated based on the
Watersand TA (excerpts provided in Appendix B). It is noted that these traffic volumes include the
development of all units within Phase 1 of the Salem Secondary Plan Area, per the Forecasted Unit
Projections’ table issued on May 11, 2020 by KLM Planning Partners Inc. While it is anticipated that
there may be some variation in the current unit count compared to the unit count at the time of the
Watersand TA (May 11, 2020), the Watersand TA is based on a conservative assumption that all units
in Phase 1 of the Salem Secondary Plan Area will be occupied by 2031. Based on our review, this
conservative assumption would offset any minor increase in the unit count for the developments that
will be occupied by 2031.

In order to calculate the background (2041) traffic volumes, a background traffic growth rate of 4.08% /
year on McKay Road West has been applied to the background (2031) traffic volumes. We have used this
approach (method applied in the Watersand TA), rather than applying the growth rate to the existing traffic
volumes within the study area, as this approach accounts for the development of all units in Phase 1 of the
Salem Secondary Plan Area and any future development and intensification of the McKay Road West
corridor. While this methodology results in larger traffic volumes than the 2041 EMME model output, we
believe this provides a reasonable, yet somewhat conservative estimate of the future traffic volume, based
on our review of the planned future development in the Salem Secondary Plan area.

The annual background traffic growth rate outlined above has been calculated using the City’'s EMME
transportation model output. The 2031 and 2041 EMME models were compared for McKay Road West
during AM and PM peak hour.

Figures 4 and 5 illustrate the background (2031 and 2041) horizon year AM and PM peak hour traffic
volumes in the study area.

3 Proposed Development Traffic Generation and
Assignment

3.1 Traffic Generation

The traffic generation for the proposed development has been based on the Institute of Transportation
Engineers [ITE] Trip Generation Manual (11t Edition) [ITE Trip Generation Manual]. The following ITE
land uses have been applied to estimate the traffic from the proposed development:

e ITE land use 210 (Single-Family Detached Housing) — General Urban / Suburban Setting; and
* |ITE land use 220 (Multifamily Housing (Low-Rise)) — General Urban / Suburban Setting.

The estimated trip generation of the proposed development is illustrated below in Table 1. The AM and
PM peak traffic generation for the proposed development is not expected to exactly align with the AM
and PM peak hour in the traffic data; consequently, we have applied the peak hour of adjacent street
traffic values provided in the ITE Trip Generation Manual.
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Table 1 — Estimated Traffic Generation of Proposed Development

Land Use Size AM Peak Hour PM Peak Hour
IN OUT | TOTAL IN OUT | TOTAL
Single-Family Detached Housing .
ITE Land Use: 210 204 units 37 106 143 122 72 194
Multifamily Housing (Low-Rise) .
ITE Land Use: 220 49 units 5 15 20 16 9 25
TOTAL TRIP GENERATION 42 121 163 138 81 219

No transportation modal split has been applied to the above-noted traffic generation calculation.

3.2 Traffic Assignment

For the purposes of this study, it has been assumed that all traffic generated by the residential
component of Phase 2 South of the Watersand development will be new traffic and would not be in the
study area if the development was not constructed.

In Section 3.1, the anticipated percentage of new traffic entering and exiting during the peak hour was
established. The distribution of traffic entering at each access location is based on our review of the
internal road network, in conjunction with the external traffic distribution.

The distribution of traffic for the residential component of Phase 2 South of the Watersand Development
is based on the traffic distribution calculated in the Watersand TA, illustrated in Table 2.

Table 2 — Proposed Development Traffic Distribution (Residential)

Travel Direction (to / from) Percentage of Total Traffic Generation
North via Veteran’s Drive 28%
South via Veteran’s Drive 3%
East via McKay Road West 59%
West via McKay Road West 10%
TOTAL 100%

Using the traffic distributions pattern noted above, the traffic assignment for the residential component
of Phase 2 South of the Watersand Development was calculated for the AM and PM peak hour and is
illustrated in Figure 6.

3.3 Total Horizon Year Traffic Volumes with the Proposed
Development

For the total (2031 and 2041) horizon year traffic volumes, the proposed development traffic was added

to the background (2031 and 2041) traffic volumes. The resulting total (2031 and 2041) horizon year
traffic volumes for the AM and PM peak hour are illustrated in Figures 7 and 8.

4  Intersection Operation with Proposed
Development

41 Introduction

Traffic operations within the study area were evaluated with the future road configuration and traffic
control. The intersection performance was measured using the traffic analysis software, Synchro 11, a
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deterministic model that employs Highway Capacity Manual and Intersection Capacity Ultilization
methodologies for analyzing intersection operations. These procedures are accepted by provincial and
municipal agencies throughout North America.

Synchro 11 enables the study area to be graphically defined in terms of streets and intersections, along
with their geometric and traffic control characteristics. The user is able to evaluate both signalized and
unsignalized intersections in relation to each other, thus not only providing level of service for the
individual intersections, but also enabling an assessment of the impact the various intersections in a
network have on each other in terms of spacing, traffic congestion, delay, and queuing.

4.2 Intersection Capacity Analysis Criteria

Individual turning movements with a volume-to-capacity [V/C] ratio of 0.85 or greater are considered to
be critical movements and have been highlighted in the LOS tables.

The intersection operations were also evaluated in terms of the LOS. LOS is a common measure of the
quality of performance at an intersection and is defined in terms of vehicular delay. This delay includes
deceleration delay, queue move-up time, stopped delay, and acceleration delay. LOS is expressed on
a scale of A through F, where LOS A represents very little delay (i.e. less than 10 seconds per vehicle)
and LOS F represents very high delay (i.e. greater than 50 seconds per vehicle for a stop sign controlled
intersection and greater than 80 seconds per vehicle for a signalized intersection).

The LOS criteria for signalized and stop sign controlled intersections are shown in Table 3. A
description of traffic performance characteristics is included for each LOS.

Table 3 — Level of Service Criteria for Intersections

Control Delay (seconds per vehicle)

LOS LOS Description Signalized Stop Controlled
Intersections Intersections
A Very low delay; most vehicles do not stop (Excellent) less than 10.0 less than 10.0
B Higher delay; more vehicles stop (Very Good) between 10.0 and 20.0 between 10.0 and 15.0
Higher level of congestion; number of vehicles
C stopping is significant, although many still pass between 20.0 and 35.0 between 15.0 and 25.0
through intersection without stopping (Good)
Congestion becomes noticeable; vehicles must
D sometimes wait through more than one red light; many between 35.0 and 55.0 between 25.0 and 35.0
vehicles stop (Satisfactory)
Vehicles must often wait through more than one red
E light; considered by many agencies to be the limit of between 55.0 and 80.0 between 35.0 and 50.0
acceptable delay
This level is considered to be unacceptable to most
F drivers; occurs when arrival flow rates exceed the greater than 80.0 greater than 50.0

capacity of the intersection (Unacceptable)

4.3 Total (2031) Intersection Operation

The results of the LOS analysis under total (2031) traffic volumes during the AM and PM peak hour can
be found below in Table 4. The anticipated future intersection geometry and traffic control identified in
Section 2.2 has been utilized for this scenario. Detailed output of the Synchro analysis can be found in
Appendix C.
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Table 4 — Total (2031) LOS

. Weekday AM Peak Hour Weekday PM Peak Hour
Location
(N-S Street / E-W Street) VIC Delay (s) LOS VIC Delay (s) LOS
IIP Street I(:S/igMnZ:i(zagdl)?oad West 0.60 16.9 B 0.69 211 c
EBL 0.01 10.6 B 0.06 13.8 B
EBTR 0.81 221 C 0.85 29.0 C
WBL 0.38 10.3 B 0.82 27.0 C
WBTR 0.39 8.3 A 0.71 11.6 B
NBL 0.13 19.0 B 0.09 24.0 C
NBTR 0.10 18.7 B 0.07 23.7 C
SBL 0.32 21.9 C 0.23 26.1 C
SBTR 0.01 17.8 B 0.01 23.0 C
Street 2( Lﬁr:\g;;l:]aa\)l/i;%?d West ) 0.7 A } 0.4 A
NB 0.12 13.0 B 0.08 13.0 B

The results of the LOS analysis indicate that all study area intersections are operating within the typical
design limits noted in Section 3.2.

The storage and taper lengths for all auxiliary turn lanes to accommodate the anticipated 95™ percentile
queue length are discussed further in Section 6.

A review of the need for an auxiliary right turn lane at the unsignalized study area intersections was
completed as part of our analysis. The results of the Synchro analysis indicate that there is excess
capacity for all movements; consequently, an auxiliary right turn lane is not recommended

Based on the Ontario Traffic Manual Book 12 Signal Justification, traffic signals are not warranted at
the unsignalized study area intersections (results are provided in Appendix D).

It is recommended that the speed limit on McKay Road West is reduced from 80km/h to 60 km/h across
the frontage of the subject site, prior to occupancy in Phase 2 South of the Watersand Development.

No additional infrastructure improvements are recommended within the study area.

4.4 Total (2041) Intersection Operation

The results of the LOS analysis under total (2041) traffic volumes during the AM and PM peak hour can
be found below in Table 5. The anticipated future intersection geometry and traffic control identified in
Section 2.2 has been utilized for this scenario. Detailed output of the Synchro analysis can be found in
Appendix C.
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Table 5 — Total (2041) LOS

Location Weekday AM Peak Hour Weekday PM Peak Hour
(N-S Street / E-W Street) V/C Delay (s) LOS V/C Delay (s) LOS
IIP Street fs/lg":']gffg d?"ad West 0.75 20.5 c 0.85 34.5 c
EBL 0.01 8.2 A 0.12 12.8 B
EBTR 0.89 25.9 C 0.97 44.2 D
WBL 0.55 17.7 B 0.95 64.4 E
WBTR 0.48 7.5 A 0.87 17.3 B
NBL 0.16 28.9 C 0.12 36.2 D
NBTR 0.10 27.9 C 0.07 35.3 D
SBL 0.42 34.6 C 0.31 40.1 D
SBTR 0.01 26.8 C 0.01 34.5 C
Street 2( ér:\g%ﬁzﬁzzc&?d West ) 0.7 A } 0.3 B
NB 0.17 17.5 C 0.12 17.5 C

The results of the LOS analysis indicate that the V/C ratio for the eastbound and westbound movements
at the 1IP Street F / McKay Road West intersection is operating outside the typical design limits noted
in Section 4.2. It is recommended that McKay Road West is monitored closer to the horizon year to
determine if widening of McKay Road West to a four-lane cross-section is required, west of Reid Drive.

The results of the LOS analysis indicate that all other study area intersections are operating within the
typical design limits noted in Section 3.2.

The storage and taper lengths for all auxiliary turn lanes to accommodate the anticipated 95 percentile
queue length are discussed further in Section 6.

A review of the need for an auxiliary right turn lane at the study area intersections was completed as
part of our analysis. As noted above, the eastbound through / right lane at the 1IP Street F / McKay
Road West intersection is anticipated to be operating beyond the typical design limits; however, the
volume of right turn movements at this intersection is very low and do now warrant an auxiliary right
turn lane.

The results of the Synchro analysis indicate that there is excess capacity for all other movements;
consequently, an auxiliary right turn lane is not recommended.

Based on the Ontario Traffic Manual Book 12 Signal Justification, traffic signals are not warranted at
the unsignalized study area intersections (results are provided in Appendix D).

No additional infrastructure improvements are recommended within the study area.

4.5 Construction Parking

Based on our correspondence with the Developer, the Developer is committed to the following
arrangement for construction parking:

The parking of construction vehicles and vehicles owned by staff and subcontractors employed by the
Developer will be formally directed (in writing where possible) to avoid parking on municipal streets
surrounding the subject site and avoid parking within private parking lots surrounding the subject site,
without consent from the owner of the parking lots.
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5 Supplemental Analysis — Local Road Left-In
Permitted

The City has requested all future local roads (including Street 2) to be limited to RIRO on McKay Road
West. This supplemental analysis has been provided to assess the impact of permitting left-in [LI]
movements from McKay Road West onto Street 2.

5.1  Total (2041) Traffic Volumes — LI Permitted

5.1.1 Background (2041) Traffic Volumes - LI Permitted

The background (2041) traffic volumes within the study area with LI movements permitted at local roads
have been estimated using the same methodology outlined in Section 2.4. A background traffic growth
rate of 4.08% / year on McKay Road West has been applied to the background (2031) traffic volumes
within the study area with LI movements permitted at local roads from the Watersand TA (excerpts
provided in Appendix B).

Figure 9 illustrates the background (2041) horizon year AM and PM peak hour traffic volumes in the
study area with LI movements permitted at local roads.

5.1.2 Proposed Development Traffic Assignment - LI Permitted

The overall traffic distribution calculated in Section 3.2 will remain unchanged with the LI movements
permitted at local roads; however, the distribution of traffic entering at each access location changes.

Using the traffic distribution patterns outlined in Section 3.2, the site traffic assignment for the subject
site was recalculated for the AM and PM peak hour with LI movements permitted at local roads and is
illustrated in Figure 10.

5.1.3 Total (2041) Traffic Volumes - LI Permitted

For the total (2041) horizon year traffic volumes with LI movements permitted at local roads, the
proposed development traffic with LI movements permitted at local roads was added to the background
(2041) traffic volumes with LI movements permitted at local roads. The resulting total (2041) horizon
year traffic volumes with LI movements permitted at local roads for the AM and PM peak hour is
illustrated in Figure 11.

5.2 Total (2041) Intersection Operation — LI Permitted

The results of the LOS analysis under total (2041) traffic volumes with LI movements permitted at local
roads during the AM and PM peak hour can be found below in Table 6. The anticipated future
intersection geometry and traffic control identified in Section 2.2 has been utilized for this scenario with
LI movements permitted at Street 2. Detailed output of the Synchro analysis can be found in Appendix
C.
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Table 6 — Total (2041) LOS — LI Permitted

. Weekday AM Peak Hour Weekday PM Peak Hour
Location
(N-S Street / E-W Street) \Y/(oj Delay (s) LOS VIC Delay (s) LOS
IIP Street fs/lg":']‘;:f;g’ d$°ad West 0.74 19.7 B 0.85 26.5 c
EBL 0.01 7.9 A 0.20 10.7 B
EBTR 0.89 24.8 C 0.87 243 C
WBL 0.32 14.6 B 0.66 21.9 C
WBTR 0.51 8.1 A 0.95 27.8 C
NBL 0.15 27.2 C 0.11 32.9 C
NBTR 0.10 26.4 C 0.07 32.2 C
SBL 0.40 32.2 C 0.29 36.3 D
SBTR 0.01 254 C 0.01 31.4 ]
Street 2( Lirl:gi;?(izRecé?d West ) 0.8 A } 0.6 B
NB 0.17 17.5 C 0.12 17.5 ]

The results indicate that there will be a notable redistribution of traffic from the McKay Road West / IIP
Street F intersection to the McKay Road West / Street 2 intersection. Although the redistribution of
traffic is notable, the impact on the intersection operation is generally negligible, with the exception of
the westbound left turn movement at the IIP Street F / McKay Road West intersection, which improves
significantly.

Based on this review, we recommend the City permit the LI movement on McKay Road West at Street
2.

6 Proposed Lane Geometry and Traffic Control

6.1 McKay Road West / IIP Street F

Based on the intersection operation analysis completed in Section 4 and 5, no auxiliary right turn lanes
are recommended at this intersection. Table 7 illustrates the storage and taper lengths required for
each auxiliary left turn lane. Transportation Association of Canada Design Guide for Canadian Roads
(2017) [TAC Guidelines] have been taken into consideration when determining the auxiliary storage
and taper lengths. The storage and taper lengths have been selected with the assumption that LI
movements will be permitted at local roads.

Table 7 — McKay Road West / lIP Street F — Storage and Taper Lengths

Movement | Storage Length | Taper Length
EBL 15 95
WBL 30 80
NBL 20 55
SBL 40 55

6.2 McKay Road West / Street 2

Based on the intersection operation analysis completed in Section 4 and 5, an auxiliary right turn lane
is not recommended at this intersection. A 15 metre storage and 95 metre taper length is recommended
for the westbound left turn movement.
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/  Transportation Demand Management

The study area has and will continue to experience a significant transformation with respect to land-
use and transportation. A number of infrastructure initiatives currently in the design, planning or concept
phase, will help to address the transportation capacity challenges in the area. However, the construction
of new roads will not be enough to accommodate the projected future travel demand. The following
section provides additional existing and planned techniques incorporated in the design for the subject
site which will help to address the transportation demand in the study area.

7.1 Transit Network

The subject site is not adjacent to any existing Barrie Transit bus routes; however is adjacent to a future
Barrie Transit bus route as identified in the City TMP. The above noted future bus route is anticipated
to connect into the City’s downtown bus terminal. It is recommended that the City implement the future
transit route prior to occupancy of the proposed development to provide transit service within the study
area.

7.2 Pedestrian and Cycling Network

According to the City’'s TMP, the existing cycling network in the City includes approximately 145
kilometers of cycling infrastructure. While there is no direct cycling infrastructure on McKay Road West
at this time, the proposed cycling network in the City’s TMP and Salem Secondary Plan area
development plans include bicycle infrastructure along McKay Road West, IIP Street F and the east /
west minor collector road within the Watersand Development, which will connect into the City’s planned
cycling network.

There is also no existing sidewalk infrastructure within the study area; however, the proposed sidewalk
network in the City’s TMP and Salem Secondary Plan area development plans include sidewalk on
McKay Road West. IIP Street F and the east / west minor collector in the Watersand Development will
include sidewalk on both sides of the road and all proposed local roads within the Watersand
Development will also include sidewalk, which will provide access into the City’s existing and planned
sidewalk network.

Furthermore, a variety of additional active transportation infrastructure is proposed within the City’s
TMP, including:

» Proposed additional 484 kilometers of active transportation infrastructure within the City;

» A direct, connected and continuous network of different active transportation options to be
established that accommodates safe walking, cycling, hiking and other active modes of
transportation;

» Provide and prioritize connections to key destinations within the City and to public transit;

» Enhance opportunities for people to walk and bike for short trips;

* Allocate an appropriate annual maintenance budget to monitoring and maintain pedestrian and
cycling facilities once they have been constructed;

» Establish a winter maintained network consisting of spine routes in order for walking and cycling
to be viable modes of transportation year-round; and

» Developing and implementing programs aimed at encouraging and promoting a culture of
active transportation.
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7.3 Local Development

The following is a list of transportation demand management techniques that are recommended for the
proposed development:

« $25 transit pass for the first owner of each residential unit, to encourage transit use among
residents; and

»  Preparation and distribution of transit information packages to new residents, including bicycle
maps, local transit map/schedule, information on transit incentives and any other relevant
information related to active transportation, at time of distribution.

8 Summary

Watersand Construction Ltd. retained JD Engineering to prepare this traffic impact study in support
of the residential component of Phase 2 South of the Watersand Development located at the southwest
corner of the intersection of McKay Road West / Veteran’s Drive in the City of Barrie [City]. The
proposed Draft Plan of Subdivision is shown in Appendix A. This chapter summarizes the conclusions
and recommendations from the study.

Phase 2 South of the Watersand Development includes the development of 30.5 hectares, including 204
single detached residential units, 49 townhouse units, a recreation centre and elementary school.

The scope of this study is limited to a review of the residential component of Phase 2 South of the
Watersand Development.

1. The residential component of Phase 2 South of the Watersand Development is expected to
generate a total of 163 AM and 219 PM peak hour trips.

2. Traffic projections for the 2031 year for the McKay Road West / [IP Street F intersection were
obtained from the Watersand TA.

3. An intersection operation analysis was completed at the study area intersections, using the
background (2031 and 2041) traffic volumes, without the proposed development traffic. This
enabled a review of existing and future traffic deficiencies that would be present without the
influence of the proposed development. The following geometric lane improvements and
traffic signal improvements are recommended within the study area:

At Opening

McKay Road West/ IIP Street F

» Signalization of Intersection;

» Eastbound left turn auxiliary lane with a 15 metre storage and 95 metre taper length;

»  Westbound left turn auxiliary lane with a 30 metre storage and 80 metre taper length;

* Northbound left turn auxiliary lane with a 20 metre storage and 55 metre taper length;
and

e Southbound left turn auxiliary lane with a 40 metre storage and 55 metre taper length;

4. An estimate of the amount of traffic that would be generated by the proposed development
was prepared and assigned to the study area streets and intersections.

5. Anintersection operation analysis was completed under total (2031 and 2041) traffic volumes
with the proposed development operational at the study area intersections. The following
additional geometric lane improvements or traffic signal improvements are recommended
within the study area:
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At Opening

McKay Road West
* Reduce the speed limit on McKay Road West to 60 km/h to the west end of the
Watersand Development.

McKay Road West / Street 2
»  Westbound left turn auxiliary lane with a 15 metre storage and 95 metre taper length.

6. It is recommended that McKay Road West is monitored closer to the 2041 horizon year to
determine if widening of McKay Road West to a four-lane cross-section is required west of
Reid Drive.

7. In summary, the residential component of Phase 2 South of the Watersand Development will
not cause any operational issues and will not add a notable delay or congestion to the local
roadway network.
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Figure 4 — Background (2031) Traffic Volumes
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Figure 6 — Proposed Development Traffic Assignment
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Figure 8 — Total (2041) Traffic Volumes
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Figure 9 — Background (2041) Traffic Volumes — LI Permitted

B38| L35 (101 / \
2 o @ | +506 (956) LEGEND:
[ 34 (102 CKAY
<50 @ ¥ W] ¢ (100 MAAWRDW | e voume
AM (PM) |
(843) 807 = 1 (15) 54 [« 4™
: (798) 794 , | B° R =)  Travel Movement
: s 435|322
: = = @ Traffic Signal
1
N: . Stop Control
: o \J_ Stop Sign j
1
1
1 SUBIECT %
! NOTTO SCALE
1 SIE m
1
i
1
1
1
!
17

ENGINEERING



Watersand Development — Phase 2 South Residential
Watersand Construction Ltd.

JDE-17122
Date: June 30, 2022

Figure 10 — Proposed Development Traffic Assignment — LI Permitted
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Figure 11 — Total (2041) Traffic Volumes — LI Permitted
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Appendix A —
Site Plan

ENGINEERING 19



DRAFT PLAN T—

RAF T PLAN Or SUBDIVISION
ART OF [HE RIA HALF OF LOT 9, |
Al - IHe NORIR RALF OrF LOTI 4

SURVEYOR'S CERTIFICATE

MCKAY ROAD WEST l$ | HEREBY CERTIFY THAT THE BOUNDARIES OF THE LAND TO BE
| SUBDIVIDED AS SHOWN ON THIS PLAN, AND THEIR RELATIONSHIP TO

=
3
4 2
§3 THE ADJACENT LAND ARE ACCURATELY AND CORRECTLY SHOWN.
>

AND PART Or LOI o, CONCESSION 9 -

/ l / GARY B. VANDERVEEN
ONTARIO LAND SURVEYOR

<G ZO G RA = H ‘ C TOWN S H ‘ - - ‘ N N ‘ S __‘ L KEY PLAN I,

CIY Or BARRIL SECTION 51, PLANNNG ACT.

— — AS SHOWN ON DRAFT PLAN
THIS DRAFT PLAN OF SUBDIVISION TO THE CIITY OF BARRIE FOR APPROVAL.

SCALE 1:2000

>

AS SHOWN ON DRAFT PLAN
SEE SCHEDULE OF LAND USE
AS SHOWN ON DRAFT PLAN OWNER

AS SHOWN ON DRAFT PLA WATERSAND CONSTRUCTION LTD.

AS SHOWN ON DRAFT PLAN
MUNICIPAL PIPED WATER AVAILABLE AT TIME OF DEVELOPMENT

CLAY—LOAM c/0
AS SHOWN ON DRAFT PLAN
SANITARY AND STORM SEWERS, GARBAGE COLLECTION, FIRE PROTECTION DG GROUP

AS SHOWN ON DRAFT PLAN 30 FLORAL PARKWAY
SUITE 300

CONCORD, ONTARIO

ROBERT De GASPERIS

FrXCT~TIOMMOOWW

/ / /;\\WiAr \/7,\\195 \\// /L 238\\7\7\ —————————— e e e e L e
T 19 T~ ;] T~ S~ STREET 'F A.S.O.
'L\\Wf\/&\\\ / s A F_F_T_T_T—T—T—T—T—I'—F—!_\ O T T T T T T T T ————— L4K 4R1
/ /\ 186 L ot /0 ~~/5 / 00! ‘ ‘ [ \ | \ | \ | \ I | | | \ | \ | \ | 275 N
/ \1;\\/ 79;\\// / \2;\ // ; // 299 ‘\ 298} 297‘\ 296; 295’\ 294; 293; 292; 291’\ 290; 289; 288; 87 | 286 JZBSJ 284; 283;282; 281; 280; 279} 278} 2771 276 :‘*‘*‘*"’
| S - g | AN
[T [ b
T = ——_ ™~ \ I \ | s 4 &
{_ o \/,l w1 I s \\// 244 J 245; 246; 247; 248; 249; 250’\251 ; 252’\253 ;254’\ 255; 256; 257; 258; 259: :260 Jzew 1262 ; 263;264 ; 265; 266; 287;268 ; 269 J 2701,,‘2,72‘,,’ &
————____J o T T T T T B I
. L LAl d 411l ) k_\__l__t__L__L__L_J._.A__J__J‘__JI___Q_W__/
/ J STREET ’E’
TTTTTTTTTTTTTTTTTTT
HIGH DENSITY RESIDENTIAL ( N (¢ TTTTTTTTTTTTTTTTTTTT TTTTTT
by S B L ot 5 TTTTTTTTTTTTTTT I —
| RS RS R ) e e ) TR TR R e ) TOTAL AREA OF LAND = 119.0324Ha. (294.134+Acs.
| 1Q@3 |l ] 3o | ||| o3sed | | Sy (@230 | | | (05 o I I e I Y i O T ) e IO 5 o
k_LJ.J._L )=\ [ ©3pad) | | | | | (3pac) | | Lol OpSde) || ) | | [©Opede) | ||| (022p0) | | (O}244c)
FUTURE RESIDENTLAI_ J..LJ.J_J..LJ.J.J.J..LJ_J_J_JTMJEJ;J_J_, \_LJ.J._L_L.LJ..LJ.J..LJ._LJ.J.J.J._LJ._L_) k.LJ.J.J.J.J_J._LJ..LJ.J.J.J..LJ_.LJ..LJ.JI_J_LT_J_/) { I_ Q I
(__ir_\r_r_r_!r_‘\._\r_rTTTTTTTTTTTTTTTTTTTTTTTT-r-r-r-r-r'l—v—rw—v—w—w—w— (__T\_FTTI'ITT\TTT\'FAﬁIEF;ITTIT\TTT\TT\7T!//’ PI—I SE 2
|| | hopeps) | T AR b2k | )] el : EREIN : heock i Ll Bbok el |11 bubok kol |1 Bbok kel | budok ksl | cuded de| | L —]
oo L DURRTLUURR TR R ORI DL e e iad iR i
- PP | BREEEEN e R R G B —— 3bo (d.2ba¢) (d.20at) | Iel2gad) | | loldach |
~—-._-_.._._.._._.._-_.L.L.l..£..l..£..l._=_.l..l..l..l..L.L.LJ..L.L.L.L.L.L-‘..L-‘..L.L.L.L_E_.‘_J_.‘_J_.‘_.!_."_') \‘_u'J‘Lu‘J‘LuJ‘LMJ—“LLL'—I—MLU—I—‘—“—U—" TOTAL AREA FOR PHASE 2 = 300468i|-|°o (75.288*ACS.)
BLOCKS LOTS  UNITS *Ha. TAcs.

P s5100-0002.1 MCKAY ROAD WEST
. . ROAD ALLOWANCE BETWEEN CONCESSIONS 9 AND 10
N 71°25’10" E 606.130 5 N 71°49'35" E 614.527 ; N 72°26°00" E
N 610.123
___________________ T TT T L T T I T e T T T T T T LT T T T T I T T 2 e — ————————— .
=T, \J\BM ERR \28'\7\ IRR ‘@7‘ TR T T T TR T T YT \ ] Tﬁ@ﬂ_rr;,Jrrr;grrrﬁ;lﬁ\r—rﬂT,rTTTTW@THTTTEQFTTTTZ%'JTTTITE'%{TTTTE%}TFrﬂ‘ggp‘r'r‘rrﬁ'rh e ’ !
Sl e R A A it A R AR RN '\‘HHH\HH;HHH\HHJ\HHH\;HHHUH}H‘ R T BN H B LOTS FOR SINGLE FAMILY DWELLINGS
|\\\844,5\\0,ngfquw\\\8\4\5\\@\\4\\\@\H;%L\L%_Hn\u%ﬁgiuo\\\8&4\5\\\ 180 - P L el T Ty NEERER ERERRERRERREREE | il
LT L e B e e B e = 5 2 g | 250 1 =l ol T st T Tl T ol FETE T2l F UL dal [0 | 180 )
:-3 - 3004 =T B - g\\ [ L{H&%u JJ_L,JJ_E: IBJ_L\JJ_I_\:\JJJ_UJJ_NLJ_\J_LJ_\JMJJ_J_\_M JJ_LuJ_L"&LL\JLL\J&ALL}AL@L\JLUJ;H : I ! ,’ LOTS 70-84 15 15 0.732 1.809
[——r-r-r-r-r-r—r—v—-r-r-r—r-r/-r‘r-r-r-r-rw L et e i e o e e A A [ N SN / B T o e PRpH i iy B S 1| [ _ L=3344m. =k | | I . .
(T A A O A = e B A S A e A B R R N I | RN I B T T O 0 = ke e e | I 11 _ _
N T T T T T T O I I I B B A T \ 1.7\ | o A IHHH;!\H;; HHHII\HHH;\\HH;\H\H;\H\I | | 1 MIN. LOT FRONTAGE=15.3m. MIN. AREA=420.75sq.m.
B T T T T A A A A A I O O O A IR I IR N R N T ! N B N I H\H\H/HI R R R AT R B l / N
L g el g pig i I3 e pN N |HHH\H\HIHBG\)ZSOK_\HMS\HJ;zlaa‘i;H;hsa}H|'H}HH\}HHHHHHH| | ' l
BLOCK 21 5 J_J_J_J_J_J_J_MJ__L_L_Li\_/!J_J_J_J_J_J_J_J_L_L_L_L_L_L_L_L_\_J_J_J_J._L_L_L_L_L_L_L —_——— ———-<@\\\\\ VALLEY r_________<§§:§*.J.Sﬂl__L_L_L_L_L_L_\_J_J_J_A_J_J__L_LTL_L_L J'J'J';4—4—-‘——‘—-‘--‘-‘-‘-—LJ-J..l.J.._L.LJ-—I—‘OL—L—L—LELAEL—L—L—‘_LEBEL:_J‘__A‘._Eigi_r__/‘ Li‘s L_/ : ” i1 LOTS 7—9, 32—35, 39—41, 46, 52—57, 66—69, 48 48 2.086 5.155
= - o @ AN os. M o o 5 ——=
BLOCK 216 ° TL/ e - - - V'}%\)[\_/\OS AREA = 6.077+Ha. \%f 278/;;”50 / o © L=304%m 2 : ,’ ,’ /’ 85, 93-96, 101-102, 115-116, 128—-131,
TTTTTTT TTTTTT TTTTITTT TTTTITTT N SO Dol B st 15.017+Acs. -z ———T—T-T- - -_ - I
VALLEY RECREATIONAL CENTRE SEECEERTS ﬂ’ AT Y e (TR T Y e (TTFRATTY (B arome[ermrfren) 4N ( ) ol T e CTTEETTY e (TTTHRITTY o (TTTEITTY o CTTHTTTTTTRRTT T TRETTY N 156—159, 170—-172, 197-198, 207 and
| e N N B [ I o ' o = \ o | | ‘ ' ’
AREA = 8.094:Ha. N I N T I I T N R T R N R A R R P A N R R COMMERCIAL H sl 209-212
I R S By T Sy S N T ey Sphal ML L TS & R 1 | | | | I I s LR | AREA = 4.480+Ha. Ol
AREA = 3.3124Ha. ( 20.000+Acs. ) I ‘L e ,r%l 27I27 B [§ 27$7,5 L?é] E 7.I27. L1 ETEE g ﬁ",{ig'i/ﬂﬂ\\ ST e A*LLL«H‘ :_@Lu#_m%_l R T Kt Tt o SIS NN M S ( 11.070%Acs. ) | gl MIN. LOT FRONTAGE=13.7m. MIN. AREA=376.75sq.m.
S KT T ST e =25 s B o e ° — _2gpers T _zmslrs = | = wsloys = | = sl X NI S N I N I
© ( 8.1842Acs. ) PART 1 : 2 27.5:27.5 S : : P 27,5:27‘5 = : : 2 27.5:27.5 = : = 275:27,5 2 : 8o | 8 :W37‘137‘W37‘P7,@F\> ' Tsj'r‘iffs;(% 1 6}11 BFE‘?AI rf j/Lr S—: rtfe T LOjI Irw. 77‘:‘27757707 FG‘JS‘I N \ \ N : : | (%)" ”
~ @ ey e | N I | e | o T N I R B R A L z | lags Fo = 2H = 2528 T o —zslozs = 1 L= sl \ V171137 ]116l 16l 1160116 !
| = 5lo7. = = 5,27. - - 75,27 - = 275,27 - | lo7s = | © © | o T ] e o r A 2.4 | Sl
I r@*ﬁf@“@ﬂl ﬁ@*&fﬁ’*@j e - A R Y - s - :ji,,a,uﬂ) L5 . ol 1= pllys = = oy = E |- I e - \j/g—*—L— e | ool LOTS 1-6, 10-31, 36-38, 42—43, 47-51, 58— 115 115 4.319 10.672
& L= 2 - = _sons = =z = = _zsers = . T - 5 I ol z = @ o~ T ol % e T ~21 ¢ re 79 et o HE
© FJ””TZLS*TO.*I */wa*m*zls*’@l r«?*lirzl**@ﬂl Y (T TR ANGT 2 %2@”/ 278 9] S 0@-/::’ [ los = LS s o 3 E REE o e A L=1674m. @ | ,' (<IN 62, 65, 89-92, 97-100, 103—-106, 110-
PLAN 51R—24826 REHETEES ST B I e S I L b a2 T 5 e e g 2] . SR Sy S Taslies 8 ! rfa< | 111, 117—=127. 132—155. 165—169. 174
< @ € @ < € @ < — 275 ‘ ‘ ‘ ‘ NI | [2g w - S I & 75 27 2 | © | el |2 25 o ~ o757 Tlys O I I ’ - ’ - ’ - ’ -
1= o7slers | T zslys = L= oslors = | = z7slors = | Fs [ T R I EVE-N =S | I FE —=— PN 9 <) s e o PR _ 28 ol o2 g I ol
it o s B et S BN st NI U O A Bz - e e PO = A s i SR n-ats POV N 1=t S - 8, 183, 190—192, 199, 205—206 and 208
Ii zslors =0 Legrsles =) I = o7slers =1 I = o7slozs = | St R s B ) A 9001/ 285 9| Lo N I @ o —282ns 27528 | 275 =l Fo R 11 ol I I Sl
PIN 58099-0017 I T O - -t S B B S B et B B I O B B e ,F\?ﬂ, S YN T R R I e S LEAIL—J——LM E o = MIN. LOT FRONTAGE=11.6m. MIN. AREA=319.0sq.m
- - | —25 22— e i R = o o — e = S | S | L __ I __¢ 2 4 2 - ———r— - - = ) T ) I
E WATERSAND CONSTRUCTION LTD. v E’V§“38i|275 81 /| 5 :275 i§: |rf 275:275 E I rf 275:275 g : @ W/‘ﬁ{ﬂ%@@ﬁ AWWEL@WST’E@QJL N 10 /"\28‘\2 7:7, i RT g’\ gr ST g—\r E/’_ ILZE‘i;Al : ﬁ]\_il 5 ST : : RlOR S\r@ I I S]\_@ X ffr _: Ir;772‘7% m; :‘27757‘;4 : ; rr}_‘r—rg J ; ; "_"_}_1‘_—: ;—TTTTT_‘TT STTTTTTTT _'I bj’, I’
- i) . - | v = a7s5k2lE_ T = - = : ——— === : 7 > = RN I | [ I Y — = [ ” =
" R N ~ s L (0 B T TR I T T O I T e r e SRR RN U RN R R I E AR NR AR LOTS 4445, 6364, 86-88, 107109, 112— 26 26 0848  2.095
A I RSN R e i e ; P STLERTRIR A 8 Nesfededuaing 7 (eainefedecioy ** westedadnapy A8 TURLSITOET 0 | ja 1 b T e B R 114, 160-164, 173, 186-189, 200-201
Dlgls TR E ’ 7 os! S rogle | = X% ° = o o - 60 - Sl
N3 2® ST = I—— NG, L=482+m. I © = L=786+m. o 2 © | and 204
wo |2|2(2|8/8/n/ S g T / PIN 58099-0017° - : <)
11.6]|11.6[11.6[11.6[11.6]12.4 12.4 116|116 v~ [® [ © 8up s 3.0m WALKWAY of - BN 7\_"]_ — T T T T T T e e e e e e e ——— e e O IJ T _W_7_ - NS
R / [00f10,0/,~/ ® “its BLOCK 223 U L)@// // 19:5115.3 11371137137 |13.7 ”6W'B\”'6!”'/g\r”~5l275 ﬁ-\ 4 {_19_;-13'7113.7 M.GF«(S}11,6,‘116}1«;’11GTM671167116—;- &N g0 @_—_FGFZ‘?Q:;;;W—Mwo_o.wroz%gwo_o.wro_o%g__’__—ﬁ %’ I’ MIN. LOT FRONTAGE=10.0m. MIN. AREA=275.0sq.m.
U S PR N < VNS, oy e A 1 R T TN N N N e e e S 1 A e N - Y| It S SN SO R T o s O 611.611.6,11. o) eo [ 6/11.6/11.6/11.611.611.6 10.010.0{10.0{10.010.0/10.
s "3 3 L APPLICANT ' o A - L I WATERSANG CONSTRUETEN (T 0 b | eT] 2|
\\\\ > - o “g el T=nY E" 2 Rb el ol /lﬁ‘ ,%: I [ ow o o TRA E SA\ A q b J zgﬂ@ﬁﬁ LT:@'« sl ol o o @ el | w o o o a mmom\\\J, Ny |’ MEDIUM DENSITY
2 Taloole TS - _ _K_ B 5 & 55 : N_N_ 8 8 N B AN M NN S ERS 525 &) B B Bl AL RN 8 AN RO
SR RN - D D Py B ([T FARTR I N e PP R T T R e 2
l I A o 9 e 7 5 \ R S ST T T T A 77 &l & & & A KRN R KRR ——e
I I \\ N *N QN { ¢ ¥ 2 ~ 9 {0/5' 1153‘153;153‘%3‘153 13.7113.7113.71137 116! 116 J/ \ ILN‘SiT’FQJ : I 1225 2| 12 s . ! /L\\\7 go:l' / STREET TOWNHOUSES
L \ 3 5 R EEE 5 A Y A e A ! ez nenengueneneng el g5 (G___nsjnsjielnefododiogadiododidiodos ] i BLOCKS 184—185, 193—196 and 202-203 8 49 0.975 2.409
\ 349 i hand 275 o o o 27.5 = > N 27 5 o? o - | et —_——— el = = S N oty S P Ay —_— ~ ] - ’ - an - . .
| | \ 34 5 - b b8 . © R & -~ = / = E | | L=404+ < S o T ] !
I I \ 35.6 - "37275 3 o= L= 49 ZY= 180 275 <= o, - / - A | T z g © © /
= 2 & — —T === -————— ———————— 5 | e = bl | MIN. UNIT FRONTAGE=6.3m.
! ' ) 3 2| iso[» a8 ) ERP T g \W3.7\13,7‘13.7—\r13.71134— .6’_1«6’71.6'11,6‘11.6'MEM.?H.JMJM.BT g\ 5o I (" T 5705 T s e e elinel — @\ (T T T T T T T T T T T I T TT T - = "
| I | b 2 36 50 N / | 11.6)11.6111.6) 1.6, 11.6) 11.6) 11.6) 11.6 5 O Il | e [ 13.7,13.7,13.7 1 13.7|11.6 1 11.6,11.6 1.8 TTT |
] . L ~J C 13.7 [ 13.7 | 137 | 119 o 179 <25 m‘// 275 N I ro o I PARK I 5 =4 J J “ A PL77§4 LS _ 2zl THOITIOTLETLE 116 T16 116 TLERO.GIO.N0.0 |y [ ,’ I
———— - - & ~. ™ : e T I O e B B Rt e Rt TR T VR YR ‘ = | I s j '
/ 3o nan R T A N I L ey I ARER © 22195 Ha. e T T N BT e R = B I I B I I A ISP )
/ ix<< 2 L=4632m. =71 2y o—275 [P B B eeboe o —mH-—m —m{——{——{———}— }——\——27'5 o | ( 5.483+Acs. ) | S L S 88 8 & & & | p S LS S8 8 & 8 5 & & & K ’ ] SUBTOTAL 8 204 253 8.960 22.140
/ =g S o 25 © = EERZ I T A T T T I B < T < | N e B A e B =S R = AT e T rint e R Th
———— e _ kK R 150.0m Slyy e & = ors N N N TSN NN < | © | N ROROR[OROAK © [« T ] B A I I |
a r N =9/ mf | | | 275 _— | | = ) | = = o~ o o~ [N ~ «f «l & RlIRI ORI RIRIRIR ]
! I / L(S S Il el I O B S =17, N S S 1 mlsrhisg gl sl sl sy H6‘116‘116‘116‘11/6‘116‘“6r < | I rgiga o FN‘S*I;: :7;‘777% | | | ‘ ‘ ' | [ 1 — S.W.M 7
: : | g s(518(glglsl® S %5 \70“7/ [ el U ey o ety i R Mt | : o _}_13.71‘_13‘11 L’ 3 M@Lm.e;m.e}wﬂ 5 o lm.@l‘_w .6&1,6E1.6’HA6‘11.610.2{10.0‘1O,OHD.OHO‘OHO‘OHO.OHO.OHO.OHOQ/ >’ \ BLOCK 213 -V 1 0.299 0.739
| 0 o] o 0 ) .‘:,76 : -~ o | - | - - T T = ———— LA | e
| S 1A AT / ey - | - - ! BLOCK 214 — ELEMENTARY SCHOOL 1 2.419  5.977
/ o 5 @~ f2> © R= | © | 2 ) _ o
| | Q 0 n 0 fo Irs} < ,7 = =5 —_—_—r—————— I - ® L=196=m. © ]
/ A A o Ve~ 3 ~ = Y dnan ———— I - w —_—
b [ oy innn 35 EONO B e o /1571137 13,7137 | 11.6]11.6 1.6/ 11.6|11.6| 11.6/11.6/11.6 1.6 116|116 1.6 11.6,11.6 3 ! F‘“TW B A ey e e e e o P g P s A s s s o st o D::' e BLOCK 215 - RECREATIONAL CENTRE 1 8.094 20.000
5 S < . TP T4 14T [116)11.6) 116|116 1.6 1.6 11.6/11.6|11. ERRE 6] 11.6) 116/ 11.6[10.010.0/10.010.010.0j10.010.0/10.0110.010.010.0; 1 1.4 s
,I ; / Q 13.7 | 13.7 | 13.7 |11.6 [10.011.9 o / / I I I I U?; 9| “?; Q| m.; | “@; 9| “?; & o; 9 lF 81 : : f; o“ ; | ; : ' IFN‘S**@‘: % :757277% ’ Lol | } AR ) Q" r BLOCKS 216 Qnd 217 — VALLEY 2 5'640 13'937
< RS5O - =/ S_ S M SN NN ROR R KRR & RN KPSy ST I S < - PV N B I sloel @l ol o o @ e w @ o w o w 9 w |
! oEE < STR t-ssin”Q” S — 7 2 20 g e s]i g 5{ ﬂ' “j‘_ Q‘“ gf g‘}_ o j o s S P ‘L——‘——LT B -l = S = S - e S 0 0 ,”I BLOCK 218 — ROAD WIDENING 1 0.347 0.858
- ¢ R=70.0m v N N N N N N S IS N N I B Yo R RORIOAR e b=——2250 5 3 & & & 5 298
- /l 8 ;?J [ i 13.7 |11.6|11.6 270'0 BLGC\K 21/4 // ﬁ'\137;137‘137‘137}137‘137M}7 116‘”6’”6‘“6’ | | } éll } J :2775770904 : :\JG<? \\ ‘ ! ! ! [27757‘54 La‘g; J N} NJ N} NJ N} ) NJ N‘ ; ; | J | } ; “ ” m" ” BLOCKS 219 - 222 - O.3m. RESERVE 4 0.002 0.005
J © g ‘ ol o o e 8 B T~ / s ) ~— B T s e e e e 6 M'G\H'B\H' maw 'i“'ﬁ_,, S | | AN v13.7 (1ehrelinelinelinel z ® l116l11.6111.6111.6111.6111.6!11.600.010.0h0.0f | | | b4k |1 ) I A AY
Y m oo *|°e. o |~ 25 ) I r—— == —— ~ A2 e — SR R I TR = AN T It I R i Bl th o AN B N AN ] BLOCKS 223 and 224 - 3.0m. WALKW 2 0.018 0.044
P LS E/LE/?;ENABJ Eﬁl:qm_ ) . / : | “ s - - - Z,, ,
7 0 / = £ . X /2 N————— e — Y S " | | 2 ® © L=431%m o < |
7 2 < s 94 101 5[ & | 27 o/ / 11381571 137 116 oY 180 (o ey ! Cle ol o] - rFr T T 7 ! - I« “roTT T T ———r-r—-r—-—— —_——————r—_—— I
e LL:/ - 345] 557 2 (’7) [ 5.977iAc ) \5\\5\// /\£9 // II J IL27.5 Ed I :i,zﬂl NS08 ”~6!”'6\”/~6!”‘6\”'6”1'6'#7;57‘84 I ! | | ;H‘IF I(1_45 1137 1137 [11611.6] , S} Lg 27‘5|M.6F1.6‘H.SJME‘H.;’H.EB‘11,6—[11.6‘136 L N m' I’ STREETS 4.689 11.588
_ % v 93 s 328102 E /\/(/f\ \SS/O//\/ 7@\ :“?l /N_\ x| ol | = | gr; I o v o g g g ’/ w9 | 2 : } } |27.5 = | o u | [2775773 | 180 g**j | | | | | | | | L::\JI " ’I
2 T = A E 3 P = S R V| N Y- o S 1 N N N O A TR = A ; e B T =1 L - st A N I B B N [ [ e Ly |i
§ 202 Lo 2 Y e 2 I 5= TR N T e Sl T TTUELEMENTARY SCHOOL | [Tl FRmteedes 1 1E adetesedenmend oo ) 24.0m. WIDE TOTAL LENGTH- 465k, AREA- 11111+
P 5 9 | g @ o~ _ T B 5 =2 2 D 7 = NS o | [© I I L 7 T T T T T T T T T T T T e
L%u =91 | 1042F S r r’ J | B 4 isa = \:\/_5 E/@ N 711374‘137 . 6}M 6:275“;: h#: | | | | ;4/ | | } 25 2| : AREA = 2.430%Ha. | | IL”“**;jI : C ’ Lzrj,EJ L= sl o N A A //‘\:\7’ ,’ ’I 18.0m. WIDE TOTAL LENGTH= 1988+m. AREA= 3.578+Ha.
< 2 P | v = . ; ol i s_ = b7 137,137 11.6/11. e " 13711371137 01371811816 1116111611181 e | ( 6.005+Acs. ) | 075 = | ¢ a5 1137193, \ © | | © iy aliralin alis elos ol 7 L-LJI
N E :‘;EOVB Tiued . // ;184 2 :o 1752 N N §]L275 = - Tt —IL_O!—_‘__‘__J___ﬁ F——————————— —— - /‘ |F Oj—: p OOl W—W‘TLG-JI.___g G---Efﬁfﬂfﬂiﬂﬁlﬂle 12(1’10_0[01‘____/ >'l ,’ TOTAL TOTAL LENGTH= 2034+m. ARFA= 4.689+Haq.
2 106 © 16832 ¢ Lz °c Sl 3SF=—= ‘ L=853+m | 2 | / L__ 1« o o el |
- 209000 " = 7 75> 2§ b7 = | ~ - g © | % 1L L=93+m. © © < |
BLOCK 217 o ] I o it L) o, I I - 3 : =]
s 881,107 3 . ,, 162 S 'E 277 - > Fl‘g - T %1 T , 11.6/11.6)11.6 9 (E 113.7,13.7,13.7, 13.7|11. o CW%M.G’HB‘HE = r | §—: TLOoTTIOT IS TT TN /7S v i s o ety et sty ety s s s b B S I, !
VALLEY S 87 108 3 1613 ~ | 2150 [275 | lzzs_ = los = | (i 27 = | %, 2 e 98 Zs R A L= 275 ; } } | } & } ‘\ L27,5 o | e [ 145187 137 [11.611.6] o) s [11.6/11.6/11.6/11.6/11.6[10.010.010.910.9 | | | | } ; J | C/> !
= . . 2 . 2 - . T e == : - 27577 — — 3127 - ——__]o ol 2g. : - : S © 27.5 — | — 275
= 86284 28 1109 = 275160 = E = 27.8 S I < ﬂl—f: :>@. 2 § |230,75‘7$ N & gl\%\i\/ of 9 @ o | = : f‘: = | of o o 9 o f/ﬂ (@;\ 0w | | : l275 = | | m\ \ \ :‘g| I o = \ \ \ \ o Frr oo | ” TOTAL 20 204 253 30.468 750288
i s S Bl B AR L= orszrs = Lo sl m e = o, o | © s B Rt i L ] il SRR GRS L B pp@‘_g_g__% L | o | ool 2R e e Lo sl 2l 2l ol ol ol el o el 2l ) gs3el | ) ) 9 ]
AREA = 2.328+Ha. - S B R EENEEREE & = | I S 1@ e I 225 = 5 - R S I A N PR R 5 B B s i e R i ek ks o EZ N B bbb Sl o Bl ol 13 B R e R R L T SN
385 E 5 of =oailme A o m a0t] @] o] =] o] 9] €| 03] o 148 el | o | o = | o = | = o = B o SEORDRERE s P © _gsl RN R &y NSNS N R s ¢ NN N NN KRN KNSNNSXNNGNSYN N o o5 o8 g bes e < I S R O
( 5.753%Acs. ) METY S K= R B k< b 21251228 |e|N|R3818|18] 5 H——=29" e B e & 27&774‘ D e e A = 7%"“‘5 | 4 IO T B Ve B B ST Y -l A A R T ST R =t BT (R ST ool
- | ™ = | |- - - - = | | | ™ ||~ ||| =] © 0 ! | 0 | @ 9 L Ln| r#‘ii ‘7-| 1275 — 0 370‘1370160‘ ‘ | ) o) | | | f{ | | | : I ‘ © g‘*ly ! ’
84 4 12.4|11.6 J10.0[10.0[10.8 145 [ 137 [11.6]11.6|11.6]|11.6[11.6|11.6 [11.6|11.6]11.6| 11.6] 125 147 - ) 20 | T ¥ ¥ | ThQ E I < N | © 5T | : -70[1.80111.6 11.6 2 180 L2 1137113711371 1571161961 11611611161 11.6] | 1.3h0.0dh0.dho.dho.dio.dio.dro.dro.dr0.010.d10.0d10.010.0 1.6 177! g0 | | | ! @ g0 '@ l16l11 gl =
el ;s STREET — . Nooedee ey S e S At B wledededededododeqedodegodoqneny S (s jsziornajnel _ Zh w0 {7 Inealnelnelnensineinslisfogosuchos? | £ ff
85 : © © L=228+m. 7 ?E ‘09 L=2794m |#| L=1344+m. Q < o , _____________________
- - - B _ | ™~ | <+ < =} Q
R=88.0m. R=70.0m, — [ M e [ | > N J 5 o |
BLOCK 213 ™\ ¥ h;s 13.7 [ 13.7 [ 137 116 [11.6[11.6[11.6 [11.6 |11.6[11.6|11.6[11.6[11.6 1&6 11.6[11.6]11.6[ 128 % 24.0 @‘3‘71‘6}H'Glﬂﬁ}WV;W1»6—‘[1“6—‘(”»&”6—\%5-\:{2FWGFW@}Mﬁ;”fi}MB_:WW';"H.JM,JH.GTM,ES 13;‘[ M)I I| - 27.5| \\ VALLEY _——‘\*—;‘73—7 I 11_6’?—6’1_1;‘?;__7—_ OSSO e T Y= =T — -——r T T T T T —— = — —— - | NOTE — ELEVATIONS RELATED TO
-] - | ~ =) - = NRRS 611.611.6,11.6/11.6 [ 13.7 | 13.7 | 13.7 | 13.7 | 13.7 | 13. . . . . . ) ) . U T T T T . -r-r— - - e ek S Tp—— T T T T — — —-
SWM L%E %ZmWEﬂ% EAle ) 8% ‘.'3% ) "é’m 3@ /'3@%% 3| & iy 3@ E@ /Emég TON 4; L }N }M }N }M }N }N }N }M ijl \@ JM }N }N ;M A ;M }N ;M }N M ;N i B L SWM. \\ AREA = 0.7294Hq. \ 4‘ } 4‘ } J } } } J J 7“137, 137,1371137’/}1¥‘137‘137‘13711371 14.5] I(14,5 1137 137 137 m.e‘m@mem,a‘m.ema‘m.e‘1«6‘m.e‘11,6‘m.e‘11.6‘11,6m,e‘ma‘m.@-ﬁraﬁw,@%.epw.@ wa; 18.0 |12‘6F1'6F1‘6F1'61OEFOENOEFO'O]\TOE\NOE\FOO;WOE\HQO.FQO}WOE‘-7W.4 " (/ CANADIAN GEODETIC DATUM
ARG i NSRRI N ) N N N R o O O O < O | O - O S M S i R ‘g45 R A R SR !ﬁ ! B ~ ( 1.501%Acs. ) \\14'3‘ 5 §f 21 E: 21 5 S: S: R < [ T T R m; il m; 0] m; 0] m; 0] m; o) w; o) w; ) m; o] m; 0| m; ! ' w09 Y ; o 9 o o ) " /
_______ " o o o N o o o) o) o) o o o) N IR N o~ N I N N N N N N N (’; N <\/ N N R N N S . S : . ™~ ~ ~ 2 ~ ~ i u’: E : : g & S S‘ S‘ S S S
| N7O.56005”E | 334.290 —_—t— N7§00;’300” %—»?9 15?3 45?¢—<——/ 1 38.028 /—9—: 65.5?7 " /y N72.07.00”E | ’ | - | . | — ;SEMENT m\R — AC\CEES | -; | | | | | | | | | | | | | | T o N T I TN T T N T N ! ! T N NI T B N Nl ‘\’1 Nl I ,’/,’
737 " > eagtass=  ~ N7251°45"e e Ney/e gy ITTETTTTTTTT
: : N70°55’'10°E N75°34’25"E N70°18'25"E @ij N72°51°45°E y // S J 1156.518 l' "
! ' N ( > I
| | K L HE
| | 3 \ N i PROJECT No. P-2899
| | LINE  BETWEEN [HEe o CHTY Of BARRIE ; = JOWN ik '
| ! N -~ | W i
[ ' < A s | I
| SWM | N \ | | | |
| ! \ g " SCALE 1:2000 APR 20, 2022
| | \ I i | ] e ' ’
| | \ N I " A ’
\ o . - .
| | \ ,' | i AWAN A .8 2399DES5) X-REF: (2899MAS2 & 2899TOPO)
\
| | ! | ]
i I | / ! C\O/\/ CE§§/ 0/\/ '
b N N\ / ! | n
AGRICULTURAL . P ! : . = :
\ | | |
\ [ |
\ ,/ \ 'l 64 JARDIN DRIVE - UNIT 1B, CONCORD ONTARIO L4K 3P3
\ ] | | PLANNING PARTNERS INC. TEeL: (905) 669-4055 FAX: (905) 669-0097 design@kimplanning.com
: | ]




Watersand Development — Phase 2 South Residential
Watersand Construction Ltd.

JDE-17122

Date: June 30, 2022

Appendix B —
Watersand TA Excerpts

ENGINEERING 20



Watersand Development Traffic Analysis Addendum Date: 09/03/20
City of Barrie Project No.: 17122

Figure 11 —Total (2031) Traffic Volumes within Study Area
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4.3.3 ToTtAL(2036 AND 2041) HORIZON YEAR TRAFFIC VOLUMES

In order to calculate the Total (2036 and 2041) traffic volumes, a background traffic growth rate of
2.46% / year on Veteran'’s Drive and 4.08% / year on McKay Road West has been applied to the Total
(2031) traffic volumes. The background growth rate was applied to the total (2031) traffic volumes,
rather than the background (2031) traffic volumes, in order to account for the future development
and intensification of these corridors. While this methodology results in larger traffic volumes than
the 2041 EMME model output, we believe this provides a reasonable, yet somewhat conservative
estimate of the future traffic volume, based on our review of the Phase 1 traffic volumes and the
planned future development in Phase 2 and 3 of the Salem Secondary Plan.

The annual background traffic growth rates outlined above have been calculated using the City’s
EMME transportation model output. The 2031 and 2041 EMME models were compared for
Veteran’s Drive and McKay Road West during AM and PM peak hour.

It is noted that a 2.46% / year background growth rate has also been applied to the IIP Street F
and Reid Drive (north leg) total (2031) traffic volumes, to account for future development in Phase
2 that will be serviced by IIP Street F and the north leg of Reid Drive as well as additional traffic
anticipated within the study area as a result of the Reid Drive extension.
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Watersand Development Traffic Analysis Addendum Date: 09/03/20
City of Barrie Project No.: 17122

6.0

SUPPLEMENTAL ANALYSIS — LOCAL ROADS AND COMMERCIAL ACCESSES LEFT-IN

The City has requested all local roads and future commercial accesses from McKay Road West and
Veteran’s Drive to be limited to right-in-right-out accesses. This supplemental analysis has been
provided to assess the impact of permitting left-in [LI] movements to the commercial accesses from
McKay Road West and Veteran’s Drive in addition to LI movements being permitted from McKay
Road West and Veteran’s Drive onto local roads Street 8, DaVinci Drive and Norma Street. The intent
is to improve access into the Commercial Block while minimizing the impact on the local roads in the
Watersand Development.

6.1 ToTAL (2041) TRAFFIC VOLUMES — LIS PERMITTED

The overall traffic assignment calculated in Table 9 in Section 4.2 will remain unchanged with the
LI movements permitted at the commercial access and local roads; however, the distribution of
traffic entering at each access location changes.

Using the traffic distribution patterns outlined in Table 9 in Section 4.2, the site traffic assignment
for the subject site was recalculated for the AM and PM peak hour with LI movements permitted

at the commercial accesses and local roads. Figure 14 illustrates the revised traffic assignment.

Figure 14 — Total (2041) Traffic Volumes — Commercial and Local Road LI Permitted
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Watersand Phase 2 South Queues

1: lIP Street F & Mckay Rd W Total (2031) AM Peak Hour
R N
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Configurations b ' b ' b ' b '
Traffic Volume (vph) B 585 107 339 41 0 91 0
Future Volume (vph) 5 585 107 339 41 0 91
Lane Group Flow (vph) B 641 116 406 45 161 99 15
Turn Type Perm NA  pm+pt NA  Perm NA  Perm NA
Protected Phases 4 3 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 220 220 100 220 220 220 220 220
Total Split (s) 680 680 100 780 220 220 220 220
Total Split (%) 68.0% 68.0% 10.0% 78.0% 22.0% 22.0% 22.0% 22.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Max Max Max Max
v/c Ratio 0.01 080 032 040 013 024  0.31 0.02
Control Delay 10.0 246 7.2 86 236 08 266 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 10.0 246 7.2 86 236 08 266 0.1
Queue Length 50th (m) 04 695 53 244 44 00 103 0.0
Queue Length 95th (m) 20 1072 103 3941 14.4 00 277 0.0
Internal Link Dist (m) 467.0 364.4 154.3 102.5
Turn Bay Length (m) 10.0 30.0 10.0 20.0
Base Capacity (vph) 906 1729 362 1811 359 682 315 829
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced vic Ratio 0.01 037 032 022 013 024 0.31 0.02

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 63.8
Natural Cycle: 60

Control Type: Semi Act-Uncoord

Splits and Phases:  1:IIP Street F & Mckay Rd W
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Watersand Phase 2 South

1: IIP Street F & Mckay Rd W

HCM Signalized Intersection Capacity Analysis

Total (2031) AM Peak Hour

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b ' b ' b ' b '
Traffic Volume (vph) B 585 B 107 339 35 41 0 148 91 0 14
Future Volume (vph) 5 585 5 107 339 35 41 0 148 91 0 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Frt 1.00  1.00 1.00 099 1.00 0.85 1.00 0.85
Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1770 1861 1770 1837 1770 1583 1770 1583
Flt Permitted 052  1.00 0.18  1.00 0.75 1.00 066  1.00
Satd. Flow (perm) 975 1861 337 1837 1393 1583 1220 1583
Peak-hour factor, PHF 092 092 092 092 092 09 09 092 09 092 092 092
Adj. Flow (vph) 5 636 5 116 368 38 45 0 161 99 0 15
RTOR Reduction (vph) 0 1 0 0 6 0 0 120 0 0 1 0
Lane Group Flow (vph) 5 640 0 116 400 0 45 41 0 99 4 0
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 4 3 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 2714 274 357 357 165 165 165 165
Effective Green, g (s) 214 274 357 357 165 165 165 165
Actuated g/C Ratio 043 043 056  0.56 026 0.26 026  0.26
Clearance Time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 416 794 305 1021 358 406 313 406
v/s Ratio Prot c0.34 0.03 ¢0.22 0.03 0.00
v/s Ratio Perm 0.01 0.18 0.03 c0.08
v/c Ratio 0.01 0.81 038  0.39 013  0.10 032 0.01
Uniform Delay, d1 106 161 9.5 8.1 183 182 193 1738
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 6.0 0.8 0.2 0.7 0.5 2.6 0.0
Delay (s) 106 221 10.3 8.3 19.0 187 219 178
Level of Service B C B A B B C B
Approach Delay (s) 22.0 8.8 18.8 214
Approach LOS C A B C
Intersection Summary
HCM 2000 Control Delay 16.9 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.60
Actuated Cycle Length (s) 64.2 Sum of lost time (s) 15.0
Intersection Capacity Utilization 70.4% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

JD Engineering

Synchro 11 Report
06/24/2022



Watersand Phase 2 South
13: Street 2 & Mckay Rd W

HCM Unsignalized Intersection Capacity Analysis
Total (2031) AM Peak Hour

— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations ' 4 [l
Traffic Volume (veh/h) 541 4 0 394 0 54
Future Volume (Veh/h) 541 4 0 394 0 54
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 588 4 0 428 0 59
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 592 1018 590
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 592 1018 590
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 3.3
p0 queue free % 100 100 88
cM capacity (veh/h) 984 263 508
Direction, Lane # EB1 WB1 NB1
Volume Total 592 428 59
Volume Left 0 0 0
Volume Right 4 0 59
cSH 1700 1700 508
Volume to Capacity 035 025 012
Queue Length 95th (m) 0.0 0.0 3.1
Control Delay (s) 0.0 0.0 13.0
Lane LOS B
Approach Delay (s) 0.0 0.0 13.0
Approach LOS B
Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 38.7% ICU Level of Service
Analysis Period (min) 15

JD Engineering

Synchro 11 Report

06/24/2022



Watersand Phase 2 South Queues

1: lIP Street F & Mckay Rd W Total (2031) PM Peak Hour
R N
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Configurations b ' b ' b ' b '
Traffic Volume (vph) 15 570 329 641 26 0 60 0
Future Volume (vph) 15 570 329 641 26 0 60
Lane Group Flow (vph) 16 636 358 807 28 110 65 10
Turn Type Perm NA  pm+pt NA  Perm NA  Perm NA
Protected Phases 4 3 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 20 220 110 220 220 220 220 220
Total Split (s) 520 520 260 780 220 220 220 220
Total Split (%) 520% 52.0% 26.0% 78.0% 22.0% 22.0% 22.0% 22.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Max Max Max Max
v/c Ratio 006 08 080 0.71 009 015 023 0.02
Control Delay 147 328 272 129 3.0 04 325 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 147 328 2712 129 3.0 04 325 0.0
Queue Length 50th (m) 14 789 265 686 3.2 0.0 7.6 0.0
Queue Length 95th (m) 56 1448 623 1012  13.1 00 248 0.0
Internal Link Dist (m) 467.0 364.4 154.3 102.5
Turn Bay Length (m) 10.0 30.0 10.0 20.0
Base Capacity (vph) 411 1166 653 1678 305 727 279 589
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced vic Ratio 004 055 055 048 009 015 023 0.02

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 75.6
Natural Cycle: 70

Control Type: Semi Act-Uncoord

Splits and Phases:  1:IIP Street F & Mckay Rd W

Tﬁz ¥ o3 =4
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Watersand Phase 2 South

1: IIP Street F & Mckay Rd W

HCM Signalized Intersection Capacity Analysis

Total (2031) PM Peak Hour

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b ' b ' b ' b '
Traffic Volume (vph) 15 570 15 329 641 101 26 0 101 60 0 9
Future Volume (vph) 15 570 15 329 641 101 26 0 101 60 0 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Frt 1.00  1.00 1.00 098 1.00 0.85 1.00 0.85
Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1770 1856 1770 1825 1770 1583 1770 1583
Flt Permitted 035 1.00 015  1.00 0.75 1.00 069 1.00
Satd. Flow (perm) 653 1856 281 1825 1399 1583 1278 1583
Peak-hour factor, PHF 092 092 092 092 092 09 09 092 09 092 092 092
Adj. Flow (vph) 16 620 16 358 697 110 28 0 110 65 0 10
RTOR Reduction (vph) 0 1 0 0 8 0 0 86 0 0 8 0
Lane Group Flow (vph) 16 635 0 358 799 0 28 24 0 65 2 0
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 4 3 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 304 304 46.7 467 165 165 165 165
Effective Green, g (s) 304 304 46.7  46.7 165 165 165 165
Actuated g/C Ratio 040 040 062 062 022 022 022 022
Clearance Time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 263 750 437 1133 306 347 280 347
v/s Ratio Prot 0.34 c0.14 044 0.02 0.00
v/s Ratio Perm 0.02 c0.36 0.02 c0.05
v/c Ratio 006 085 082 0.71 0.09  0.07 023  0.01
Uniform Delay, d1 137 203 15.6 9.6 234 233 24.1 229
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.1 8.7 11.4 2.0 0.6 0.4 1.9 0.0
Delay (s) 138  29.0 2710 116 240 237 26.1 23.0
Level of Service B C C B C C C C
Approach Delay (s) 28.6 16.4 23.7 25.7
Approach LOS C B C C
Intersection Summary
HCM 2000 Control Delay 211 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.69
Actuated Cycle Length (s) 75.2 Sum of lost time (s) 15.0
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15

¢ Critical Lane Group

JD Engineering

Synchro 11 Report
06/24/2022



Watersand Phase 2 South HCM Unsignalized Intersection Capacity Analysis

13: Street 2 & Mckay Rd W Total (2031) PM Peak Hour
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations ' 4 [l

Traffic Volume (veh/h) 564 14 0 676 0 36

Future Volume (Veh/h) 564 14 0 676 0 36

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 613 15 0 735 0 39

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 628 1356 620
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 628 1356 620
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 22 35 3.3
p0 queue free % 100 100 92
cM capacity (veh/h) 954 165 488
Direction, Lane # EB1 WB1 NB1

Volume Total 628 735 39

Volume Left 0 0 0

Volume Right 15 0 39

cSH 1700 1700 488

Volume to Capacity 037 043 0.08

Queue Length 95th (m) 0.0 0.0 2.1

Control Delay (s) 0.0 0.0 13.0

Lane LOS B

Approach Delay (s) 0.0 0.0 13.0

Approach LOS B

Intersection Summary

Average Delay 0.4

Intersection Capacity Utilization 40.5% ICU Level of Service A
Analysis Period (min) 15

JD Engineering Synchro 11 Report
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Watersand Phase 2 South Queues

1: lIP Street F & Mckay Rd W Total (2041) AM Peak Hour
R N
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Configurations b ' b ' b ' b '
Traffic Volume (vph) B 845 107 506 41 0 91 0
Future Volume (vph) 5 845 107 506 41 0 91
Lane Group Flow (vph) B 923 116 588 45 161 99 15
Turn Type Perm NA  pm+pt NA  Perm NA  Perm NA
Protected Phases 4 3 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 220 220 100 220 220 220 220 220
Total Split (s) 680 680 100 780 220 220 220 220
Total Split (%) 68.0% 68.0% 10.0% 78.0% 22.0% 22.0% 22.0% 22.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Max Max Max Max
v/c Ratio 0.01 089 046 049 016  0.31 042  0.02
Control Delay 78 2715 121 82 351 20 412 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 78 2715 121 82 351 20 412 0.1
Queue Length 50th (m) 04 1303 53 415 6.6 00 152 0.0
Queue Length 95th (m) 18 1919 1563 602 187 12 3641 0.0
Internal Link Dist (m) 467.0 364.4 154.3 102.5
Turn Bay Length (m) 10.0 30.0 10.0 20.0
Base Capacity (vph) 628 1418 254 1573 278 516 235 642
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced vic Ratio 0.01 065 046 037 016  0.31 042  0.02

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 83
Natural Cycle: 80

Control Type: Semi Act-Uncoord

Splits and Phases:  1:IIP Street F & Mckay Rd W

Tﬁz ¥ o3 )
[ |

JD Engineering Synchro 11 Report
06/24/2022



Watersand Phase 2 South

1: IIP Street F & Mckay Rd W

HCM Signalized Intersection Capacity Analysis

Total (2041) AM Peak Hour

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b ' b ' b ' b '
Traffic Volume (vph) B 845 B 107 506 35 41 0 148 91 0 14
Future Volume (vph) 5 845 5 107 506 35 41 0 148 91 0 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Frt 1.00  1.00 1.00 099 1.00 0.85 1.00 0.85
Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1770 1861 1770 1845 1770 1583 1770 1583
Flt Permitted 044  1.00 009 1.00 0.75 1.00 063 1.00
Satd. Flow (perm) 825 1861 166 1845 1393 1583 1180 1583
Peak-hour factor, PHF 092 092 092 092 092 09 09 092 09 092 092 092
Adj. Flow (vph) 5 918 5 116 550 38 45 0 161 99 0 15
RTOR Reduction (vph) 0 0 0 0 3 0 0 129 0 0 12 0
Lane Group Flow (vph) 5 923 0 116 585 0 45 32 0 99 3 0
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 4 3 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 464 464 547 547 166 16.6 16.6 16.6
Effective Green, g (s) 464 464 547 547 166 16.6 166 16.6
Actuated g/C Ratio 056  0.56 066  0.66 020 020 020 020
Clearance Time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 459 1036 211 1211 277 315 235 315
v/s Ratio Prot c0.50 c0.03  0.32 0.02 0.00
v/s Ratio Perm 0.01 0.33 0.03 c0.08
v/c Ratio 0.01 0.89 055 048 0.16  0.10 042  0.01
Uniform Delay, d1 82 162 14.8 7.2 216 273 292 268
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 9.7 2.9 0.3 1.3 0.6 55 0.1
Delay (s) 82 259 17.7 75 289 279 346 268
Level of Service A C B A C C C C
Approach Delay (s) 25.8 9.2 28.1 33.6
Approach LOS C A C C
Intersection Summary
HCM 2000 Control Delay 20.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.75
Actuated Cycle Length (s) 83.3 Sum of lost time (s) 15.0
Intersection Capacity Utilization 84.0% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group

JD Engineering

Synchro 11 Report
06/24/2022



Watersand Phase 2 South
13: Street 2 & Mckay Rd W

HCM Unsignalized Intersection Capacity Analysis
Total (2041) AM Peak Hour

— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations ' 4 [l
Traffic Volume (veh/h) 807 4 0 582 0 54
Future Volume (Veh/h) 807 4 0 582 0 54
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 877 4 0 633 0 59
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 881 1512 879
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 881 1512 879
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 3.3
p0 queue free % 100 100 83
cM capacity (veh/h) 767 132 347
Direction, Lane # EB1 WB1 NB1
Volume Total 881 633 59
Volume Left 0 0 0
Volume Right 4 0 59
cSH 1700 1700 347
Volume to Capacity 052 037 017
Queue Length 95th (m) 0.0 0.0 4.8
Control Delay (s) 0.0 0.0 17.5
Lane LOS C
Approach Delay (s) 0.0 0.0 17.5
Approach LOS C
Intersection Summary
Average Delay 0.7
Intersection Capacity Utilization 52.7% ICU Level of Service
Analysis Period (min) 15
JD Engineering Synchro 11 Report

06/24/2022



Watersand Phase 2 South Queues

1: lIP Street F & Mckay Rd W Total (2041) PM Peak Hour
R N
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Configurations b ' b ' b ' b '
Traffic Volume (vph) 15 833 329 956 26 0 60 0
Future Volume (vph) 15 833 329 956 26 0 60
Lane Group Flow (vph) 16 921 358 1149 28 110 65 10
Turn Type Perm NA  pm+pt NA  Perm NA  Perm NA
Protected Phases 4 3 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 20 220 110 220 220 220 220 220
Total Split (s) 580 580 200 780 220 220 220 220
Total Split (%) 58.0% 58.0% 20.0% 78.0% 22.0% 22.0% 22.0% 22.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Max Max Max Max
v/c Ratio 012 097 093 08 012 020 0.31 0.03
Control Delay 152 464 603 199 377 08 420 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 152 464 603 199 377 08 420 0.1
Queue Length 50th (m) 16 1705 542 1479 5.0 00 119 0.0
Queue Length 95th (m) 58 #2640 #111.0 #2448 132 00 253 0.0
Internal Link Dist (m) 467.0 364.4 154.3 102.5
Turn Bay Length (m) 10.0 30.0 10.0 20.0
Base Capacity (vph) 137 985 387 1352 227 552 208 395
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced vic Ratio 012 094 093 08 012 020 0.31 0.03

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 98.2

Natural Cycle: 90

Control Type: Semi Act-Uncoord

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1:IIP Street F & Mckay Rd W

Tﬁz ¥ o3 =g
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Watersand Phase 2 South

1: IIP Street F & Mckay Rd W

HCM Signalized Intersection Capacity Analysis

Total (2041) PM Peak Hour

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b ' b ' b ' b '
Traffic Volume (vph) 15 833 15 329 956 101 26 0 101 60 0 9
Future Volume (vph) 15 833 15 329 956 101 26 0 101 60 0 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Frt 1.00  1.00 1.00 099 1.00 0.85 1.00 0.85
Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1770 1858 1770 1836 1770 1583 1770 1583
Flt Permitted 0.14  1.00 0.07 1.00 0.75 1.00 069 1.00
Satd. Flow (perm) 259 1858 140 1836 1399 1583 1278 1583
Peak-hour factor, PHF 092 092 092 092 092 09 09 092 09 092 092 092
Adj. Flow (vph) 16 905 16 358 1039 110 28 0 110 65 0 10
RTOR Reduction (vph) 0 0 0 0 4 0 0 92 0 0 8 0
Lane Group Flow (vph) 16 921 0 358 1145 0 28 18 0 65 2 0
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 4 3 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 504 504 702 702 16.0 16.0 16.0 16.0
Effective Green, g (s) 504 504 702 702 16.0 16.0 16.0 16.0
Actuated g/C Ratio 0.51 0.51 0.71 0.71 0.16  0.16 0.16  0.16
Clearance Time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 132 953 378 1312 227 257 208 257
v/s Ratio Prot 0.50 c0.16  0.62 0.01 0.00
v/s Ratio Perm 0.06 c0.52 0.02 c0.05
v/c Ratio 012 097 095 087 012  0.07 0.31 0.01
Uniform Delay, d1 124 231 319 106 35.1 34.8 362 344
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 04 211 32.6 6.7 1.1 0.5 3.9 0.0
Delay (s) 128 442 644 173 36.2 353 40.1 34.5
Level of Service B D E B D D D C
Approach Delay (s) 43.6 28.5 35.5 39.4
Approach LOS D C D D
Intersection Summary
HCM 2000 Control Delay 34.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 98.2 Sum of lost time (s) 15.0
Intersection Capacity Utilization 87.3% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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Watersand Phase 2 South HCM Unsignalized Intersection Capacity Analysis

13: Street 2 & Mckay Rd W Total (2041) PM Peak Hour
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations ' 4 [l

Traffic Volume (veh/h) 841 14 0 1004 0 36

Future Volume (Veh/h) 841 14 0 1004 0 36

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 092 092 092 092 092 092

Hourly flow rate (vph) 914 15 0 1091 0 39

Pedestrians

Lane Width (m)

Walking Speed (m/s)

Percent Blockage

Right turn flare (veh)

Median type None None

Median storage veh)

Upstream signal (m)

pX, platoon unblocked

vC, conflicting volume 929 2012 922
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 929 2012 922
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)

tF (s) 22 35 3.3
p0 queue free % 100 100 88
cM capacity (veh/h) 736 65 328
Direction, Lane # EB1 WB1 NB1

Volume Total 929 1091 39

Volume Left 0 0 0

Volume Right 15 0 39

cSH 1700 1700 328

Volume to Capacity 055 064 012

Queue Length 95th (m) 0.0 0.0 3.2

Control Delay (s) 0.0 0.0 17.5

Lane LOS C

Approach Delay (s) 0.0 0.0 17.5

Approach LOS C

Intersection Summary

Average Delay 0.3

Intersection Capacity Utilization 56.2% ICU Level of Service B
Analysis Period (min) 15
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Watersand Phase 2 South Queues

1: IIP Street F & Mckay Rd W Total (2041) AM Peak Hour - Left-Ins Allowed at Local Roads
R N
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Configurations b ' b ' b ' b '
Traffic Volume (vph) B 848 53 525 41 0 91 0
Future Volume (vph) 5 848 53 525 41 0 91
Lane Group Flow (vph) B 926 58 609 45 161 99 15
Turn Type Perm NA  pm+pt NA  Perm NA  Perm N
Protected Phases 4 3 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 220 220 100 220 220 220 220 220
Total Split (s) 680 680 100 780 220 220 220 220
Total Split (%) 68.0% 68.0% 10.0% 78.0% 22.0% 22.0% 22.0% 22.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Max Max Max Max
v/c Ratio 0.01 088 022 052 015 030 039 0.02
Control Delay 76 260 55 88 348 19 396 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 76 260 55 88 348 19 396 0.1
Queue Length 50th (m) 04 1312 25 436 6.6 00 153 0.0
Queue Length 95th (m) 1.8 1928 55 635 187 14  36.0 0.0
Internal Link Dist (m) 467.0 364.4 154.3 102.5
Turn Bay Length (m) 10.0 30.0 10.0 20.0
Base Capacity (vph) 602 1458 262 1595 294 531 253 643
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced vic Ratio 0.01 064 022 038 015 030 039 0.02

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 80.1
Natural Cycle: 80

Control Type: Semi Act-Uncoord

Splits and Phases:  1:IIP Street F & Mckay Rd W
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Watersand Phase 2 South

1: IIP Street F & Mckay Rd W

HCM Signalized Intersection Capacity Analysis

Total (2041) AM Peak Hour - Left-Ins Allowed at Local Roads

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b ' b ' b ' b '
Traffic Volume (vph) B 848 4 53 525 35 41 0 148 91 0 14
Future Volume (vph) 5 848 4 53 525 35 41 0 148 91 0 14
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Frt 1.00  1.00 1.00 099 1.00 0.85 1.00 0.85
Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1770 1862 1770 1845 1770 1583 1770 1583
Flt Permitted 0.41 1.00 009 1.00 0.75 1.00 064 1.00
Satd. Flow (perm) 770 1862 170 1845 1393 1583 1200 1583
Peak-hour factor, PHF 092 092 092 092 092 09 09 092 09 092 092 092
Adj. Flow (vph) 5 922 4 58 571 38 45 0 161 99 0 15
RTOR Reduction (vph) 0 0 0 0 3 0 0 127 0 0 12 0
Lane Group Flow (vph) 5 926 0 58 606 0 45 34 0 99 3 0
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 4 3 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 453 453 519 519 169 16.9 16.9  16.9
Effective Green, g (s) 453 453 519 519 169 16.9 16.9 16.9
Actuated g/C Ratio 056  0.56 064 0.64 0.21 0.21 0.21 0.21
Clearance Time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 431 1043 180 1185 291 331 250 331
v/s Ratio Prot c0.50 0.01 ¢0.33 0.02 0.00
v/s Ratio Perm 0.01 0.19 0.03 c0.08
v/c Ratio 0.01 0.89 032  0.51 015  0.10 040  0.01
Uniform Delay, d1 78 155 13.5 1.7 26.1 25.8 215 253
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 0.0 9.3 1.0 0.4 1.1 0.6 4.6 0.1
Delay (s) 79 248 14.6 8.1 2712 264 322 254
Level of Service A C B A C C C C
Approach Delay (s) 24.8 8.6 26.6 31.3
Approach LOS C A C C
Intersection Summary
HCM 2000 Control Delay 19.7 HCM 2000 Level of Service B
HCM 2000 Volume to Capacity ratio 0.74
Actuated Cycle Length (s) 80.8 Sum of lost time (s) 15.0
Intersection Capacity Utilization 74.9% ICU Level of Service D
Analysis Period (min) 15

¢ Critical Lane Group
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Watersand Phase 2 South
13: Street 2 & Mckay Rd W

HCM Unsignalized Intersection Capacity Analysis
Total (2041) AM Peak Hour - Left-Ins Allowed at Local Roads

— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations ' b 4 [l
Traffic Volume (veh/h) 807 4 19 582 0 54
Future Volume (Veh/h) 807 4 19 582 0 54
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 877 4 21 633 0 59
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 881 1554 879
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 881 1554 879
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 3.3
p0 queue free % 97 100 83
cM capacity (veh/h) 767 121 347
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 881 21 633 59
Volume Left 0 21 0 0
Volume Right 4 0 0 59
cSH 1700 767 1700 347
Volume to Capacity 0.52 0.03 0.37 0.17
Queue Length 95th (m) 0.0 0.7 0.0 4.8
Control Delay (s) 0.0 9.8 0.0 17.5
Lane LOS A C
Approach Delay (s) 0.0 0.3 17.5
Approach LOS C
Intersection Summary
Average Delay 0.8
Intersection Capacity Utilization 52.7% ICU Level of Service
Analysis Period (min) 15
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Watersand Phase 2 South Queues

1: IIP Street F & Mckay Rd W Total (2041) PM Peak Hour - Left-Ins Allowed at Local Roads
R N
Lane Group EBL EBT WBL WBT NBL NBT  SBL  SBT
Lane Configurations b ' b ' b ' b '
Traffic Volume (vph) 15 834 164 1018 26 0 60 0
Future Volume (vph) 15 834 164 1018 26 0 60
Lane Group Flow (vph) 16 923 178 1217 28 110 65 10
Turn Type Perm NA  pm+pt NA  Perm NA  Perm NA
Protected Phases 4 3 8 2 6
Permitted Phases 4 8 2 6
Detector Phase 4 4 3 8 2 2 6 6
Switch Phase
Minimum Initial (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0
Minimum Split (s) 20 220 110 220 220 220 220 220
Total Split (s) 660 660 120 780 220 220 220 220
Total Split (%) 66.0% 66.0% 12.0% 78.0% 22.0% 22.0% 22.0% 22.0%
Yellow Time (s) 4.0 4.0 3.0 4.0 4.0 4.0 4.0 4.0
All-Red Time (s) 2.0 2.0 0.0 2.0 2.0 2.0 2.0 2.0
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Lead/Lag Lag Lag Lead
Lead-Lag Optimize? Yes Yes Yes
Recall Mode None None None None Max Max Max Max
v/c Ratio 020 087 064 095 0.11 022 029 0.03
Control Delay 16.1 269 209 298 372 1.0 406 0.1
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 16.1 269 209 298 372 1.0 406 0.1
Queue Length 50th (m) 1.3 1353 84 1743 5.0 00 119 0.0
Queue Length 95th (m) 59 2043 299 #3166 132 00 253 0.0
Internal Link Dist (m) 467.0 364.4 154.3 102.5
Turn Bay Length (m) 10.0 30.0 10.0 20.0
Base Capacity (vph) 93 1226 292 1454 245 502 224 396
Starvation Cap Reductn 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0
Reduced vic Ratio 017 075  0.61 084  0.11 022 029 0.03

Intersection Summary

Cycle Length: 100

Actuated Cycle Length: 92.4

Natural Cycle: 90

Control Type: Semi Act-Uncoord

# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1:IIP Street F & Mckay Rd W

Tﬁz ¥ o3 T
[ |

JD Engineering Synchro 11 Report
06/24/2022



Watersand Phase 2 South

1: IIP Street F & Mckay Rd W

HCM Signalized Intersection Capacity Analysis

Total (2041) PM Peak Hour - Left-Ins Allowed at Local Roads

A ey ¢ ANt 2 M4
Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations b ' b ' b ' b '
Traffic Volume (vph) 15 834 15 164 1018 101 26 0 101 60 0 9
Future Volume (vph) 15 834 15 164 1018 101 26 0 101 60 0 9
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Total Lost time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Lane Util. Factor 1.00  1.00 1.00  1.00 1.00  1.00 1.00  1.00
Frt 1.00  1.00 1.00 099 1.00 0.85 1.00 0.85
Flt Protected 095 1.00 095 1.00 095 1.00 095 1.00
Satd. Flow (prot) 1770 1858 1770 1837 1770 1583 1770 1583
Flt Permitted 0.08 1.00 0.10  1.00 0.75 1.00 069 1.00
Satd. Flow (perm) 141 1858 187 1837 1399 1583 1278 1583
Peak-hour factor, PHF 092 092 092 092 092 09 09 092 09 092 092 092
Adj. Flow (vph) 16 907 16 178 1107 110 28 0 110 65 0 10
RTOR Reduction (vph) 0 1 0 0 4 0 0 91 0 0 8 0
Lane Group Flow (vph) 16 922 0 178 1213 0 28 19 0 65 2 0
Turn Type Perm NA pm+pt NA Perm NA Perm NA
Protected Phases 4 3 8 2 6
Permitted Phases 4 8 2 6
Actuated Green, G (s) 528 528 640 64.0 162  16.2 162  16.2
Effective Green, g (s) 528 528 640 64.0 162  16.2 162  16.2
Actuated g/C Ratio 057 057 069  0.69 018  0.18 018  0.18
Clearance Time (s) 6.0 6.0 3.0 6.0 6.0 6.0 6.0 6.0
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Lane Grp Cap (vph) 80 1064 270 1275 245 278 224 278
v/s Ratio Prot 0.50 0.06 c0.66 0.01 0.00
v/s Ratio Perm 0.11 0.40 0.02 c0.05
v/c Ratio 020 087 066  0.95 0.11 0.07 029  0.01
Uniform Delay, d1 95 167 162 127 320 317 330 314
Progression Factor 1.00 1.00 1.00 1.00 1.00 1.00 1.00 1.00
Incremental Delay, d2 1.2 7.6 5.7 15.1 0.9 0.5 3.3 0.0
Delay (s) 107 243 219 278 329 322 36.3 314
Level of Service B C C C C C D C
Approach Delay (s) 24.1 27.0 32.3 35.6
Approach LOS C C C D
Intersection Summary
HCM 2000 Control Delay 26.5 HCM 2000 Level of Service C
HCM 2000 Volume to Capacity ratio 0.85
Actuated Cycle Length (s) 92.2 Sum of lost time (s) 15.0
Intersection Capacity Utilization 90.5% ICU Level of Service E
Analysis Period (min) 15

¢ Critical Lane Group
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Watersand Phase 2 South
13: Street 2 & Mckay Rd W

HCM Unsignalized Intersection Capacity Analysis
Total (2041) PM Peak Hour - Left-Ins Allowed at Local Roads

— N ¥ TN 7
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations ' b 4 [l
Traffic Volume (veh/h) 843 14 62 1004 0 36
Future Volume (Veh/h) 843 14 62 1004 0 36
Sign Control Free Free  Stop
Grade 0% 0% 0%
Peak Hour Factor 092 092 092 092 092 092
Hourly flow rate (vph) 916 15 67 1091 0 39
Pedestrians
Lane Width (m)
Walking Speed (m/s)
Percent Blockage
Right turn flare (veh)
Median type None None
Median storage veh)
Upstream signal (m)
pX, platoon unblocked
vC, conflicting volume 931 2148 924
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 931 2148 924
tC, single (s) 4.1 6.4 6.2
tC, 2 stage (s)
tF (s) 22 35 3.3
p0 queue free % 91 100 88
cM capacity (veh/h) 735 48 327
Direction, Lane # EB1 WB1 WB2 NB1
Volume Total 931 67 1091 39
Volume Left 0 67 0 0
Volume Right 15 0 0 39
cSH 1700 735 1700 327
Volume to Capacity 0.55 0.09 0.64 0.12
Queue Length 95th (m) 0.0 2.4 0.0 3.2
Control Delay (s) 0.0 10.4 0.0 17.5
Lane LOS B C
Approach Delay (s) 0.0 0.6 17.5
Approach LOS C
Intersection Summary
Average Delay 0.6
Intersection Capacity Utilization 56.2% ICU Level of Service
Analysis Period (min) 15
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Watersand Development — Phase 2 South Residential
Watersand Construction Ltd.

JDE-17122

Date: June 30, 2022

Appendix D —
OTM Signal Justification Sheets
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OTM Book 12 Signal Justification Watersand Development
Phase 2 South Residential

Justification No. 7 - 2041 Total Traffic (Critical Case)

McKay Road West / Street 2

Compliance Sianal Underground
Justification Description Sectional . 'gna Provisions
- Entire % | Warrant
Rest. Flow | Numerical % Warrant

A. Vehicle volume, all aproaches
1. Minimum Vehicluar (average hour) 720 856 119% 6% NO YES
Volume B. Vehicle volume, along minor streets °

(average hour) 255 23 9% NO NO

A. Vehicle volume, major street

(average hour) 720 829 115% NO YES
2. Delay to cross traffic B. Combined vehicle and pedestrian 0%

volume crossing artery from minor

streets (average hour) 75 0 0% NO NO
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