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1 EXECUTIVE SUMMARY

C.F. Crozier & Associates Inc. (Crozier) was retained by Warren D. Sinclair Construction Ltd. (“the
Developer”) to update the Traffic Impact Study (TIS) in support of the Redline Draft Application for
the Meaford Haven Development (the site) in the Municipality of Meaford, County of Grey.

The development is proposed to consist of 110 apartments, 206 attached family homes and
approximately 8,000 square feet of commercial space (743 metres squared). Access fo the site is
proposed through a connection to Highway 26, as well as connections to Ridge Road through
extensions of the existing Ridge Creek Drive and Fairway Avenue roadways.

The analysis was completed using the Development Concept Plan prepared by IBI Group (March
2021) which shows build-out of all development area indicated within the Official Plan. It is
acknowledged that the limits of development and associated Concept Plan are subject to change
based on the findings of the Environmental Impact Study. These changes will be addressed as
required during the subsequent Site Plan Applications for the specifics Blocks.

For the purpose of the analysis, it was assumed that the development would be built-out by 2023.
Accordingly, the horizon years of 2023, 2028 and 2033 have been assessed representing full build-
out, as well as five and ten years beyond full build-out.

Analysis of the study intersections indicated the following:

e Under the existing conditions the intersections of Highway 26 and 7™ Line and Highway 26
and Ridge Road are operating at a level of service (LOS) “C" or better.

o Under 2033 future background traffic volume conditions, the intersection of Highway 26 and
7th Line is anticipated to operate at a LOS of “E” or better; and the intersection of Highway
26 and Ridge Road is expected to operate at LOS of “C" or better.

e The development is proposed to generate 236 and 216 two-way primary trips in the
weekday a.m. and p.m. peak hours, respectively, and 53 and 29 two-way pass-by trips in the
a.m. and p.m. peak hours, respectively.

e Under the 2033 future total traffic volume conditions, the proposed site access does not
warrant signalization. Signal warrants were completed based on the average hour volumes
and the methodology described in the Ontario Traffic Manual (OTM) Book 12, Justification 7
— Projected Volumes.

o The requirement for left-turn lanes was reviewed for the 2033 horizon years. The left-turn
warrants resulted in the following key findings: the eastbound fraffic volumes warrant a left-
turn lane with a storage length of 15 meters; and the westbound traffic volumes warrant a
left-turn lane with a storage length of 25 meters.

e Under future total traffic conditions, the intersection of Highway 26 and 7t Line is expected
to continue to operate at a LOS of “E” or better; Highway 26 and Ridge Road is expected to
operate at a LOS of “D” or better and Highway 26 and the Site Access is expected to
operate at a LOS of “E” or better. This analysis assumed the construction of the left-hand turn
lanes at the site access.

o The addition of the site generated fraffic at the intersections of Highway 26 and 7t
Line and Highway 26 and Ridge Road is expected to result in a maximum increase in
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the conftrol delay of 6.9 seconds and a maximum increase in volume-to-capacity
ratio of 0.04, associated with the southbound approach, when compared to the
future background traffic operations.

o Theintersection of Highway 26 and the Site Access is expected to have a maximum
increase in the control delay of 16.1 seconds and an increase in the volume to
capacity ratfio of 0.13 associated with the southbound movement from the Loon Call
site.

o The proposed development will result in the addition of fraffic volumes to local roads east
and south of the site. During the critical weekday p.m. peak hour, the addition of fraffic
volumes on Ridge Road in both directions is forecasted to be 57 vehicles, which equates to
approximately one vehicle per minute; or one vehicle every 60 seconds. This addifional
tfraffic will not materially alter the urban local nature of the roadways.

The available sight distance at the Highway 26 site access exceeds the minimum sight distance
requirements. Accordingly, the proposed development can be supported from a sight distance
perspective.

The analysis contained within this report was prepared using the most recent Development Concept
Plan (IBI Group, March 2021). Any minor revisions to the development concept are not expected to
affect the conclusions contained with this report. It is acknowledged that the limits of development
and associated Concept Plan are subject to change based on the findings of the Environmental
Impact Study. These changes will be addressed as required during the subsequent Site Plan
Applications for the specifics Blocks.

In conclusion, the Meaford Haven development applications can be supported for a fraffic
operations and safety perspective.

C.F. Crozier & Associates Inc. Page iii
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2 INTRODUCTION

2.1 Background

C.F. Crozier & Associates Inc. (Crozier) was retained by Warren D. Sinclair Construction Ltd. (“the
Developer”) to update the Traffic Impact Study (TIS) in support of the Redline Draft Plan Application
for the Meaford Haven Development (the site) in the Municipality of Meaford, County of Grey.

Crozier completed a TIS in February 2011 to support the original Draft Plan Application. This TIS
Update will be completed based on the scope of the original TIS, the MTO TIS Guidelines and the
agreed upon Terms of Reference with MTO staff (Appendix A). Other key references for this TIS
include:

e Loon Call Development Traffic Impact Study

¢ Institute of Transportation Engineers (ITE) Trip Generation Manual, 10th Edition

¢ Transportation Association of Canada (TAC) Geometric Design Guide for Canadian Roads
(GDGCR)

e Onftario Traffic Manual Book 12 - Traffic Signals

The analysis contained within this report was prepared using the most recent Development Concept
Plan (IBI Group, March 2021). Any minor revisions to the development concept are not expected to
affect the conclusions contained with this report. It is acknowledged that the limits of development
and associated Concept Plan are subject to change based on the findings of the Environmental
Impact Study. These changes will be addressed as required during the subsequent Site Plan
Applications for the specifics Blocks.

2.2 Purpose

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

The study reviews 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 Required road improvements including auxiliary turn-lane requirements and signal warrants

2.3 Development Proposal

The Development Concept Plan (IBI Group, March 2021) proposes the development of 206
townhouse units, three apartment buildings with 110 units and a commercial block with a gross floor
area (GFA) of approximately 8,000 square feet (743 metres squared).

Access to the site is proposed through a connection to Highway 26, as well as connections to Ridge
Road through extensions of the existing Ridge Creek Drive and Fairway Avenue roadways.
Pedestrian connections will be provided throughout the site.

Figure 1a contains the Redline Draft Plan (Crozier, December 2021) and Figure 1b contains the
Development Concept Plan (IBI Group, March 2021).

C.F. Crozier & Associates Inc. Page 1
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3 EXISTING CONDITIONS

3.1 Development Lands

The property is approximately 15.8 hectares (39 acres) and is bounded by Highway 26 to the north,
a residential area known as Ridge Creek to the east, the Meaford Golf Course to the south, and
agricultural lands to the west. The site is largely undeveloped and was formerly used as a garden
centre with the remnants of existing buildings remaining onsite adjacent to Highway 26. The site's
location is illustrated in Figure 2.

3.2 Key Intersections

The study analyzes the operations of the following intersections:

. Highway 26 and Ridge Road;
. Highway 26 and 7t Line; and
. Highway 26 and the proposed Site Access

The Highway 26 and Ridge Road intersection is a T-intersection with stop control on the south
approach of Ridge Road. Similarly, the intersection of Highway 26 and 7t Line is a four-legged
intersection with stop control on the north and south approaches. Figure 3 illustrates the existing
traffic controls and lane configurations at each intersection.

3.3 Boundary Road Network

The boundary road network is described in Table 1. The information included below was obtained
from the Municipality of Meaford Official Plan “Schedule C1 - Transportation”, included as Appendix
B, and the Grey County GIS Mapping.

Table 1: Boundary Road Network

Roadway Highway 26 7t Line Ridge Road
Direction East-West North-South North-South
Jurisdiction Ministry of Transportation Municipality of Meaford Municipality of Meaford

Local (“Proposed Collector

Classification 2B Arterial Highway Local Road” in Draft TMP Update)
80 km/h at 7" Line
Speed Limit 70 km/h aft Site Frontage 80 km/h' 50 km/h
50 km/h at Ridge Road
Number of Lanes 2 2 2

Note!:  Grey County GIS Mapping labels 7th Line as a speed of 80 km/hr.

No pedestrian facilities or cycling facilities are present on the study roadways or at the study
intersections.

3.4 Traffic Data
Due to the COVID-19 pandemic and the ongoing lockdown at the time that this study was

commenced, historical traffic data was utilized to establish the 2021 traffic volumes at the study
intersections.

C.F. Crozier & Associates Inc. Page 2
Project No. 1930-5664



Meaford Haven Development
Warren D. Sinclair Construction Lid.

Traffic Impact Study Update
December 2021

Traffic volumes were obtained from MTO staff for the intersection of Highway 26 and 7* Line, and for
Ridge Road, south of Highway 26. Additionally, furning movement counts at Highway 26 and Ridge
Road collected by Ontario Traffic Inc. (OTl) in October 2014 were previously commissioned by
Crozier staff and available for reference.

Turning movement counts at the intersection of Highway 26 and 7* Line were undertaken from
7:00 a.m. o 10:00 a.m., 11:00 a.m., to 2:00p.m., and 3:00 p.m. to 6:00 p.m. on Wednesday August
16th, 2017. The Ridge Road sideroad counts were completed by the MTO the week of July 12, 2014
to July 18, 2014. Turning movement counts at the intersection of Highway 26 and Ridge Road were
undertaken from 7:00 a.m. to 11:00 a.m. and 3:00 p.m. to 7:00 p.m. on Friday, October 17, 2014.
The volumes on Highway 26 were compared to the 2019 traffic volumes adjacent to the subject
lands collected by JD Engineering as part of the Loon Call TIS, and the MTO side-road volumes on
Ridge Road were compared to the October 2014 traffic data previously commissioned by Crozier.

In aggregate, the 2017 traffic volumes on Highway 26, as obtained from the MTO, were higher than
those undertaken in 2019 by JD Engineering. The Highway 26 and Ridge Road traffic volumes
collected by OTI were higher than those provided by the MTO. Accordingly, the traffic volumes at
Highway 26 and 7t Line were used as the base data for the intersection and were used to establish
the through volumes at the site access and at Highway 26 and Ridge Road. The October 2014
turning movement counts completed by OTl were used as a base for the turning volumes to and
from Ridge Road. A growth rate of 0.5 percent was used to forecast the 2021 existing traffic
volumes. Discussions

As noted, negative growth was observed from 2017 to 2019. Similarly, an overall negative trend in
growth was observed based on MTO Annual Average Daily Traffic (AADT) and Summer Average
Daily Traffic (SADT) volumes for the segment of Highway 26 to the west of the Meaford limits from
2012 to 2016. Based on the negative trend in growth historically on Highway 26, a growth rate of 0.5
percent, compounded per annum, was used to establish 2021 base fraffic volumes.

Traffic data has been attached as Appendix C, and relevant excerpts from the Loon Call TIS report
have been included as Appendix D.

3.5 Intersection Operations

The operations of the study intersections were analyzed based on the traffic volumes illustrated in
Figure 4. A peak hour factor of 0.88 was used for the study intersections, as directed by MTO staff.
Level of service (LOS) definitions have been included in Appendix E, with detailed capacity analysis
worksheets included in Appendix F. Table 2 outlines the existing traffic operations at the study
intersections.

Table 2: 2021 Existing Level of Service

Intersection Control Peak Hour Lev<-:=l of Control Delay MGX'm'ﬁ’T
Service! v/c ratio
A.M. B 14.0s (SB) 0.18 (SB)
Highway 26 and 7t Line Stop
P.M. C 24.4 s (SB) 0.52 (SB)
Highway 26 and Ridge Stop A.M. B 11.8s 0.07 (NB)
Road P.M. c 16.1s 0.10 (NB)
Note!:  The Level of Service of a stop-controlled intersection is based on the delay associated with the critical minor road
approach.
Note2:  The maximum v/c ratio for two-way stop-controlled intersections represents the maximum v/c for the minor road

approach movements at the intersection.
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The intersections operate at a LOS “C" or better under existing traffic volume conditions. The
maximum confrol delay was found to be 24.4 seconds and the maximum volume-to-capacity ratio
was found to be 0.52, both of these metrics are associated with the southbound movements on 7t
Line. These metrics indicate that the study intersections have reserve capacity for future increase in
traffic volumes.

4 FUTURE BACKGROUND CONDITIONS

4.1 Study Horizon Years

The development is anticipated to be built-out by 2023, accordingly, the horizon years of full build-out
(2023) as well as five (2028) and ten (2033) years beyond full build-out were assessed.

4.2 Growth Rate

Historical MTO Annual Average Daily Traffic (AADT) and Summer Average Daily Traffic (SADT) traffic
data from 2012 to 2016 reflected negligible growth on the section of Highway 26 to the west of the
Municipality of Meaford boundary. It is not considered appropriate to apply a negative or zero
growth rate, accordingly, a one percent growth rate was applied to forecast the 2023, 2028 and
2033 future background traffic volumes on the boundary road network. This is also consistent with
the assumptions used in the Loon Call TIS.

4.3 Background Development Trip Generation (Loon Caill)

The Loon Call Development is located directly north of the site and includes a proposed site access
directly across from Meaford Haven proposed site access on Highway 26. An addendum has been
proposed that would change the units to 31 single family homes and 218 aftached homes, however
the trips generated by the addendum generate less trips than the original proposal of 113 detached
and 112 attached homes. To be conservative, the unit count from the original report has been
referenced in this report. It has been assumed that the lands will be fully built out and occupied by
the 2023 horizon year. Excerpts from the Loon Call TIS have been included as Appendix D.

As noted in the Loon Call TIS, the trip generation of the proposed development was established
using the Institute of Transportation Engineers (ITE) Trip Generation Manual 10th Edition. The Loon Call
frip generation is summarized in Table 3, as extracted from the original TIS.

Table 3: Background Development Trip Generation

. Number | Roadway Peak Number of Trips
Development Unit Type s
of Units Hour Inbound Outbound Total
LUC 210: Single Weekday A.M. 22 64 86
Family Detached 113
Loon Call Housing Weekday P.M. 72 43 115
Development LUC 220: Weekday A.M. 12 42 54
Multifamily Housing 112
(Low-Rise) Weekday P.M. 42 24 66
Weekday A.M. 34 106 140
Total
Weekday P.M. 114 67 181

The trips generated by the Loon Call Development were assigned to the boundary road network
based on the trip distribution described in the Loon Call TIS report. The trips generated by the Loon
Call Development are included in Figure 5.

C.F. Crozier & Associates Inc. Page 4
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4.4 Roadway Improvements

Based on a review of Ontario’s Highway Program and the Municipality of Meaford’s Transportation
Master Plan (May 2021), no road improvements have been identified in the study area that would
impact intersection and road capacity.

4.5 Intersection Operations

The 2023, 2028, and 2033 future background traffic operations are summarized in Table 4, Table 5,
and Table 6, respectively. The operations were based on the future background traffic volumes
illustrated in Figure 6, Figure 7, and Figure 8 for 2023, 2028, and 2033 horizon years, respectively. The
LOS definitions and capacity analysis worksheets have been included in Appendix E and Appendix
F, respectively.

Table 4: 2023 Future Background Level of Service

Intersection Control Peak Hour Levgl ll Control Delay Mcmml:lm
Service! v/c ratio?
AM. B 15.05 (SB) 0.20 (SB)
Highway 26 and 7t Line Stop
P.M. D 28.8 s (SB) 0.58 (SB)
Highway 26 and Ridge Stop AM. B 13.45s 0.09 (NB)
Road P.M. c 194 0.13 (NB)
Highway 26 and Loon Call Stop AM. c 1575 0.26 (SB)
Site P.M. D 25.1s 0.30 (SB)
Note!:  The Level of Service of a stop-controlled intersection is based on the delay associated with the critical minor road
approach.
Note2:  The maximum v/c ratio for two-way stop-controlled intersections represents the maximum v/c for the minor road

approach movements at the intersection.

Table 5: 2028 Future Background Level of Service

Intersection Control Peak Hour Leve.l i Control Delay Maxmt'Jm
Service! v/c ratio?
AM. C 15.6 s (SB) 0.22 (SB)
Highway 26 and 7t Line Stop
P.M. D 33.9 s (SB) 0.65 (SB)
Highway 26 and Ridge Stop A.M. B 13.9s 0.10 (NB)
Road P.M. C 207 s 0.15 (NB)
Highway 26 and Loon Call Stop AM. c 1635 (SB) 0.28 (S8)
Site P.M. D 27.1's (SB) 0.32 (SB)
Notel!:  The Level of Service of a stop-controlled intersection is based on the delay associated with the critical minor road
approach.
Note2:  The maximum v/c ratio for two-way stop-controlled intersections represents the maximum v/c for the minor road

approach movements at the intersection.
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Table é: 2033 Future Background Level of Service

Intersection Control Peak Hour Levgl al Control Delay Mcmmym
Service! v/c ratio?

A.M. C 16.4 s (SB) 0.24 (SB)

Highway 26 and 7t Line Stop

P.M. E 42.2 s (SB) 0.73 (SB)

Highway 26 and Ridge Stop A.M. B 14.2's 0.11 (NB)
Road P.M. c 221 0.17 (NB)

Highway 26 and Loon Call Stop AM. c 17.0s (SB) 0.29 (S8)
Site P.M. D 29.6's (SB) 0.34 (SB)

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

Notfez:  The maximum v/c ratio for two-way stop-controlled intersections represents the maximum v/c for the minor road
approach movements at the intersection.

The infersection of Highway 26 and 7t Line is expected to operate with a LOS “E" or better under
2033 future background traffic volume conditions. The maximum control delay of 42.2 seconds and
maximum volume-to-capacity ratio of 0.73 (SB) indicates that the intersection has reserve capacity
for increases in tfraffic volumes.

The intersection of Highway 26 and Ridge Road is expected to operate with a LOS “C" or better
under 2033 future background traffic volume conditions. The maximum conftrol delay of 22.1
seconds and maximum volume-to-capacity rafio of 0.17 (NB) indicates that the intersection is
expected to operate well with reserve capacity for increases in fraffic volumes.

The intersection of Highway 26 and the Loon Call Site is expected to operate with a LOS “D” or
better under 2033 future background fraffic volume conditions. The maximum confrol delay of 29.6
seconds and maximum volume-to-capacity ratio of 0.34 (SB) indicates that the intersection is
expected to operate with reserve capacity for increases in traffic volumes.

5 SITE GENERATED TRAFFIC
5.1 Trip Generation

The proposed development will result in additional vehicles on the boundary road network that
previously did not exist. The trip generation of the proposed development was forecasted using the
fitted curve equations provided in the Institute of Transportation Engineers (ITE) Trip Generation
Manual, 10t Edition for the following land uses:

e LUC 220: Multifamily Housing (Low-Rise)
e LUC 221: Multifamily Housing (Mid -Rise)
e LUC 820: Shopping Cenftre

As defined by the ITE Trip Generation Handbook, 3@ Edition, primary frips are made for the specific
purpose of visiting the generator. Pass-by frips are made as intermediate stops on the way from an
origin to a primary destination without a route diversion. Accordingly, these vehicles do not increase
the volume of vehicles on the roadway.

C.F. Crozier & Associates Inc. Page 6
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The pass-by trip percentage of the commercial retail pass-by trips was forecasted using the rates
provided by the ITE Trip Generation Handbook. Land Use Category 820 “Shopping Centre” was used
to forecast a pass-by trip percentage of 34 percent for the p.m. peak period. A pass-by percentage
was not available for the a.m. peak hour; accordingly, the p.m. pass-by percentage of 34 percent
was applied.

The intent of the commercial space is to service those living within the development. It is expected
that 70 percent of the primary frips will come from within the proposed development. The remaining
30 percent of primary frips generated were applied and analysed as primary trips on the external road
network.

Relevant excerpts from the ITE Trip Generation Manual, 10t Edition and ITE Trip Generation
Handbook, 3@ Edition have been included in Appendix G. The forecasted frip generation for the
proposed development is summarized in Table 7.

Table 7: Trip Generation

Number of Trips
Land Use Category No. Units Peak Hour

Inbound Outbound Total

LUC 220: Multifamily Housing (Low- 206 AM. 22 73 95
Rise] P.M. 70 42 112

LUC 221: Mulfifamily Housing (Mid- 110 AM. 10 28 38

Rise) P.M. 30 19 49

LUC 820: Shopping Centre AM. 64 39 103

(Primary) P.M. 26 25 55

8,000 sq.ft.
LUC 820: Shopping Centre AM. 33 20 53
(Pass-By) P.M. 14 15 29

5.2 Trip Distribution and Assignment

The residential trips generated by the proposed development were distributed fo the boundary
road network based on the location of employment, retail, and service destinations. The downtown
core of Meaford is the nearest and most convenient location for the aforementioned destinations.
Accordingly, 80 percent of tfrips were distributed to Meaford and areas east, with the balance
distributed to the west towards the City of Owen Sound and the Land Force Centra Areal Training
Centre Meaford.

The distribution between the site accesses was selected to reflect the layout and density of
residential areas within the site. The residential trip distribution and corresponding assignment are
illustrated in Figures 9 and 12, respectively.

The trips generated by the commercial building were distributed to the boundary road network
based on the location of residential areas. As noted, previously, 70 percent of trips were expected
to be contained within the site. Of the remaining 30 percent, 80 percent of trips were assigned to
the east towards the urban area of Meaford, with the remaining 20 percent assigned to the west to

C.F. Crozier & Associates Inc. Page 7
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capture residential areas between Owen Sound and Meaford. The primary commercial trip
distribution is illustrated in Figure 10.

The pass-by trips generated by the proposed commercial development were distributed to the
boundary road network based on the existing volume of fraffic passing the proposed development
on Highway 26. An overall pass-by distribution was applied proportional to the existing traffic
volumes on Highway 26. Accordingly, 50 percent of the pass-by trips were assigned to the east on
Highway 26 and 50 percent were applied to the west. Figure 11 illustrates the pass-by trip
distribution. Figure 13 illustrates the commercial primary and pass-by frip assignment.

6 TOTAL FUTURE CONDITIONS
6.1 Basis of Assessment

The traffic impacts arising from the proposed development were assessed on the basis of the site
generated fraffic illustrated in Figure 12 and 13 being superimposed on the future background traffic
volumes in Figures 6, 7, and 8. The resulting total traffic volumes for the weekday a.m. and p.m. peak
hours are illustrated in Figures 14, 15, and 16 for the 2023, 2028, and 2033 horizon years, respectively.

6.2 Signal Justification

A signal warrant analysis was undertaken for the proposed site access based on the 2033 future
total traffic volumes. The analysis followed the procedures specified in Chapter 4 of the “Ontario
Traffic Manual - Book 12", March 2012. Justification 7 — Projected Volumes was selected as the most
appropriate warrant with which to assess the intersection. Average hour volumes were established
based on the 2033 future total peak hour traffic volumes illustrated in Figure 16. For future
intersections and planned developments, the minimum volume threshold volumes must be
increased by 50 percent. The below section percentages are based on 150 percent of the minimum
threshold.

The results of the signal warrant analysis are summarized in Table 8 and the warrant sheets have
been included in Appendix H. It can be seen that signals are not warranted based on Justifications
7.

Table 8: Signal Warrant Analysis Results
2033 Traffic Volume Conditions

Justification Section Percent Signal Justified
A. Vehicle Volume, All
. . 69%
1. Minimum Vehicular Approaches
- No
Volume B. Vehicle Volume, 45%
Along Minor Streets °
A. Vehicle Volume,
Along Major Streets 6%
2. Delay to Cross Traffic g MVl - No
B. Combined Vehicle
- 65%
and Pedestrian Volume

Note: Section Percent is based on 150% of the base threshold volumes as the warrant is for a proposed intersection.

6.3 Auxiliary Lane Assessment

An auxiliary left-turn lane warrant was completed at the Highway 26 site access based on the
methodology described in the MTO Design Supplement for the Transportation Association of
Canada (TAC) Geometric Design Guide for Canadian Roads (GDGCR). The warrants were
undertaken based on the 2033 future total weekday a.m. and p.m. traffic volumes. Highway 26 has

C.F. Crozier & Associates Inc. Page 8
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a posted speed limit of 70 km/h adjacent to the site access. Accordingly, a design speed of 90 km/h
was used.

Auxiliary left-turn lane warrant charts have been included as Appendix |. Table 9 summarizes the
results of the left-turn lane warrants.

Table 9: Auxiliary Turn Lane Warrant at the Site Access

Intersection itals Va % L.e L W Vo Warranted AT Reference
Hour in Va Storage
Eastbound
Highway 26 & Site AM. 287 2% 325 No N/A 9A-19
Access P.M. 483 5% 550 Yes 15m 9A-19
Westbound
Highway 26 & Site AM. 325 14% 287 Yes 15m 9A-23
Access P.M. 685 9% 483 Yes 25 m 9A-24

As summarized, auxiliary left furn lanes are warranted in the 2033 horizon year. Exact details relating
to the proposed taper, storage and deceleration lengths will be determined through detailed
design. Table 10 outlines the requirements for storage, deceleration, and taper lengths per the left-
turn lane warrants and the MTO Design Supplement for TAC (April 2020). The requirements for taper
and parallel lengths for left-turn lanes are described in 9-R. Relevant excerpts from the MTO Design
Supplement to TAC have been included as Appendix I.

Table 10: Site Access Auxiliary Left-turn Lane Requirements

Deceleration IO PG
Approach Design Speed Storage Length Length Taper Length Supplement
Reference
Eastbound 90 km/h 25m
60m 145m Exhibit 9-R
Westbound 90 km/h 30m

The requirement for left-turn lanes is consistent with the recommendations of the Loon Call TIS. It is
noted that the parallel and taper lengths differ slightly due to the change in total traffic volumes

and the changes fo the deceleration and taper length requirements contained in the April 2020

version of the MTO Design Supplement for TAC (previously December 2017). As noted in the Loon
Call TIS, the construction cost for the proposed left-turn lanes should be split between the LC

Development Group Inc. and Warren D. Sinclair Construction Ltd.

6.4 Intersection Operations

The 2023, 2028, and 2033 future total traffic operations are summarized in Table 11, Table 12, and
Table 13, respectively. The operations were based on the future background fraffic volumes
illustrated in Figures 14, 15, and 16. This analysis assumed the construction of the warranted left-hand
turning lanes. The LOS definitions are included in Appendix E, and the detailed capacity analysis
worksheets are included in Appendix F.
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Table 11: 2023 Future Total Level of Service
Intersection Control Peak Hour Levgl al Control Delay Mcmmym
Service! v/c ratio?
AM. C 15.6 s (SB) 0.21 (SB)
Highway 26 and 7t Line Stop
P.M. D 32.0s (SB) 0.62 (SB)
Highway 26 and Ridge Stop A.M. B 1425 0.13 (NB)
Road P.M. c 211 0.17 (NB)
Highway 26 and Site A.M. C 20.8 s (SB) 0.35 (SB)
Access stop
P.M. E 36.7 s (SB) 0.41 (SB)
Note!:  The Level of Service of a stop-controlled intersection is based on the delay associated with the critical minor road
approach.
Notfez:  The maximum v/c ratio for two-way stop-controlled intersections represents the maximum v/c for the minor road

approach movements at the intersection

Table 12: 2028 Future Total Level of Service

Intersection Control Peak Hour Levgl G Control Delay Mcmml:Jm
Service! v/c ratio?
A.M. C 16.4s (SB) 0.23 (SB)
Highway 26 and 7t Line Stop
P.M. E 38.6 s (SB) 0.69 (SB)
Highway 26 and Ridge Stop AM. B 14.8s 0.14 (NB)
Road P.M. C 226 0.19 (NB)
Highway 26 and Site AM. C 22.0s (SB) 0.36 (SB)
Access Stop
P.M. E 40.6 s (SB) 0.44 (SB)
Note!:  The Level of Service of a stop-controlled intersection is based on the delay associated with the critical minor road
approach.
Notfez:  The maximum v/c ratio for two-way stop-controlled intersections represents the maximum v/c for the minor road

approach movements at the intersection.

Table 13: 2033 Future Total Level of Service

Intersection Control Peak Hour Leve.l i Control Delay Maxmt'Jm
Service! v/c ratio?
AM. C 17.2's (SB) 0.25 (SB)
Highway 26 and 7t Line Stop
P.M. E 49.1 s (SB) 0.77 (SB)
Highway 26 and Ridge Stop AM. C 15.15s 0.14 (NB)
Road P.M. c 242's 0.21 (NB)
Highway 26 and Site AM. C 23.2's (SB) 0.38 (SB)
Access Stop
P.M. E 45.7 s (SB) 0.47 (SB)
Notel!:  The Level of Service of a stop-controlled intersection is based on the delay associated with the critical minor road
approach.
Note2:  The maximum v/c ratio for two-way stop-controlled intersections represents the maximum v/c for the minor road

approach movements at the intersection.
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The study intersections of Highway 26 and 7t Line and Highway 26 and Ridge Road are expected to
operate at a LOS “E” or better in the weekday a.m. and p.m. peak hours. The addition of the site
generated traffic is expected to result in a maximum increase in control delay of 6.9 seconds, and a
maximum increase in maximum volume-to-capacity ratio of 0.04 when compared to the future
background traffic operations, this maximum change is associated with the southbound approach
at 7t Line.

The site access is expected to operate with a LOS “E" under 2033 future total traffic volume
conditfions. The addition of the fourth leg and the development fraffic results in an increase in
maximum control delay of 16.1 seconds and an increase in volume-to-capacity ratfio of 0.13, this
change is associated with the southbound approach out of the Loon Call site.

These metrics indicate that the trips generated by the proposed development are anticipated to
have a minimal impact on the operations of the boundary road network.

6.5 Sight Distance Analysis

A sight distance analysis was completed to demonstrate that the proposed access provides
sufficient stopping and intersection sight distance at the proposed Highway 26 site access. The
minimum sight distance requirements were obtained from the TAC GDGCR. As noted previously, the
section of Highway 26 fronting the site has an assumed design speed of 90 km/h, representing an
industry standard increase of 20 km/h for higher speed roads.

Section 2.5 of the TAC GDGCR provides the minimum stopping sight distances for various design
speeds on level roadways. For a design speed of 20 km/h, a minimum stopping sight distance of 160
metres is required.

Section 9.9 of the TAC GDGCR provides intersection sight distance for different intersection control
types. For this access, the applicable cases Case B1 — “Left turns from the minor road” has the
greatest sight distance requirement of 190 meftres for 90 km/h design speed roads.

Relevant excerpts from TAC GDGCR have been included as Attachment J. The minimum and
available sight distances are summarized in Table 14.

Table 14: Sight Distance

Access Oncoming Design Stopping Sight Distance Intersection Sight Distance
Traffic Speed Minimum Available Minimum Available
Standard Distance Standard Distance
Westbound 160 m >200 m 190 m >200 m
Highway 26 90 km/h
Eastbound 160 m >200 m 190 m >200 m

As summarized above, the available sight distance exceeds the minimum sight distance

requirements. Accordingly, the proposed development can be supported from a sight distance

perspective.
6.6 Local Road Impacts

The proposed development will result in the addition of traffic volumes to local roads east and south

of the site. During the critical weekday p.m. peak hour, the addition of traffic volumes on Ridge
Road is forecasted to be 57 vehicles, which equates to approximately one vehicle per minute; or

C.F. Crozier & Associates Inc.
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one vehicle every 60 seconds. This additional traffic will not materially alter the urban local nature of
the roadways.

7 Recommendations

The key recommendations contained within this report include:

Eastbound left-turn lane with a 25-metre storage length, 60-metre deceleration length and
145-metre taper length.

Westbound left-turn lane with a 30-metre storage length, 60-metre deceleration length and
145-metre taper length.

The construction cost for the proposed left-turn lanes should be split between LC
Development Group Inc. and Warren D. Sinclair Construction Ltd.

8 CONCLUSIONS

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

Under the existing conditions the intersections of Highway 26 and 7 Line and Highway 26
and Ridge Road are operating at a level of service (LOS) “C" or better, with excess capacity
for growth.

Under 2033 future background traffic volume conditfions, the intersection of Highway 26 and
7th Line is anficipated to operate at a LOS of “E” or better; and the intersection of Highway
26 and Ridge Road is expected to operate at LOS of “C" or better.

The development is proposed to generate 236 and 216 two-way primary frips in the
weekday a.m. and p.m. peak hours, respectively, and 53 and 29 two-way pass-by trips in the
a.m. and p.m. peak hours, respectively.

Under the 2033 future total fraffic volume conditions, the proposed site access does not
warrant signalization. Signal warrants were completed based on the average hour volumes
and the methodology described in the Ontario Traffic Manual (OTM) Book 12, Justification 7
— Projected Volumes.

Auxiliary left-turn lanes are warranted at the site access under 2033 future total conditions
with storage lengths of 15 meters and 25 meters for the eastbound and westbound
directions, respectively.

Under future total traffic conditions, the intersection of Highway 26 and 7* Line is expected
to continue to operate at a LOS of “E” or befter; Highway 26 and Ridge Road is expected to
operate at a LOS of “D” or better and Highway 26 and the Site Access is expected to
operate at a LOS of “E” or better. This analysis assumed the construction of the left-hand turn
lanes at the site access.

o The addition of the site generated fraffic at the intersections of Highway 26 and 7t
Line and Highway 26 and Ridge Road is expected to result in a maximum increase in
the conftrol delay of 6.9 seconds and a maximum increase in volume-to-capacity
ratio of 0.04, associated with the southbound approach, when compared to the
future background traffic operations.

C.F. Crozier & Associates Inc. Page 12
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o Theintersection of Highway 26 and the Site Access is expected to have a maximum
increase in the control delay of 16.1 seconds and an increase in the volume to
capacity ratfio of 0.13 associated with the southbound movement from the Loon Call
site.

o The proposed development will result in the addition of fraffic volumes to local roads east
and south of the site. During the critical weekday p.m. peak hour, the addition of fraffic
volumes on Ridge Road is forecasted to be 57 vehicles, which equates to approximately one
vehicle per minute; or one vehicle every 60 seconds. This additional traffic will not materially
alter the urban local nature of the roadways.

e The available sight distance at the Highway 26 site access exceeds the minimum sight
distance requirements.

It is concluded that the traffic generated by the Meaford Haven Development can be supported
by the boundary road network.

The analysis contained within this report was prepared using the most recent Development Concept
Plan (IBI Group, March 2021). Any minor revisions to the development concept are not expected o
affect the conclusions contained with this report. It is acknowledged that the limits of development
and associated Concept Plan are subject to change based on the findings of the Environmental
Impact Study. These changes will be addressed as required during the subsequent Site Plan
Applications for the specifics Blocks.

The Meaford Haven Development can be supported from a traffic operations and safety
perspective.

Prepared by,

C.F. CROLZIER & ASSOCIATES INC. C.F. CROZIER & ASSOCIATES INC.
Madeleine Ferguson, P.Eng. Emma Howlett, EIT
Manager of Transportation Engineering Intern, Transportation
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Emma Howlett

From: Madeleine Ferguson

Sent: July 9, 2021 3:35 PM

To: Emma Howlett

Subject: FW: Meaford Haven - TIS Update TOR

Madeleine Ferguson, P.Eng. | Manager of Transportation
DID: 705.434.3418

From: Leyten, Martin (MTO) <Martin.Leyten@ontario.ca>

Sent: Thursday, June 24, 2021 11:51 AM

To: Madeleine Ferguson <mferguson@cfcrozier.ca>

Cc: Kerianne Hagan <khagan@cfcrozier.ca>; Hodgins, Allan (MTO) <Allan.Hodgins@ontario.ca>
Subject: RE: Meaford Haven - TIS Update TOR

Hi Madeleine,

Please see MTO comments below in red. It is also recommended by our Traffic Office that we
arrange a meeting prior to the commencement of the TIS to clarify the data that it's going to be used
for this TIS and the study horizon assumptions.

| will be off from June 28 to August 9" during this time Allan Hodgins from our office will be looking
after some of my files. Please reach out to him to arrange the meeting.

Allan Hodgins | Corridor Management Planner
MTO - Operation Branch West | Corridor Management Section, West
Ph: (226) 973-8580 | Email: allan.hodgins@ontario.ca

If you have any questions please feel free to contact me directly
Thanks

Martin

From: Madeleine Ferguson <mferguson@cfcrozier.ca>
Sent: May 20, 2021 11:38 AM

To: Leyten, Martin (MTO) <Martin.Leyten@ontario.ca>
Cc: Kerianne Hagan <khagan@cfcrozier.ca>

Subject: Meaford Haven - TIS Update TOR




CAUTION -- EXTERNAL E-MAIL - Do not click links or open attachments unless you recognize the sender.
Hi Martin,

| hope you’re doing well. We have been retained to prepare an updated Transportation Impact Study (TIS) for the
Meaford Haven development located at Lot 1697 in the Municipality of Meaford. The elements envisioned for this
subdivision include approximately 110 apartment units, 206 townhouse units and 4 commercial units.

We have prepared the following TOR for the TIS Update and are seeking confirmation from the MTO that the proposed
scope is acceptable. We have also contacted the Municipality to get their comments on the TOR. We prepared an
original TIS in February 2011, and are proposing a scope of work in-line with our previous analysis.

The TIS will review the following intersections:
¢ Highway 26 and Ridge Road;
* Highway 26 and 7™ Line; and
e Highway 26 and the Site Access

Colleen provided historical data from the MTO. We will compare this data to the original 2011 TIS and the nearby 2020
Loon Call TIS to establish 2021 volumes. A negative growth rate was established based on historical MTO AADT and
SADT data along the roadway. Accordingly, a 1% growth rate will be applied to existing volumes, as is consistent with
the assumptions contained within the Loon Call TIS.

The data to be used in the study has to be approved by the ministry.

Analysis Periods and Scenarios

Analysis of weekday A.M. and P.M. peak hours will be used to capture the peak hours associated with the proposed use.
Analysis of a three-phase buildout with the first phase completed in 2023, the second in 2026 and the third in 2030 as
well as the 5-year (2035) and 10-year (2040) horizons will be completed.

Analyse full build out only assuming an opening date of 2023. Opening date can vary but it cannot be too far into the
future otherwise the traffic projections are meaningless.

Background Developments

The Loon Call residential development located on the north side of Highway 26 directly opposite the Meaford Haven
site will be considered as a background development in the report.

Trip Generation

ITE Trip Generation 10" Edition will be used to calculate the expected trip generation for the development. Assignment
of site generated traffic on the boundary road network will be based on existing travel patterns and expected
catchment areas.

Use equations to estimate the trip generation.

Road Characteristics

A number of elements will be reviewed including auxiliary turn-lane and signalization requirements at the proposed site
access on Highway 26, as well as sight distance requirements at the proposed access. The TIS will also included a
summary of the number of trips expected to utilize Ridge Road, Ridge Creek Drive and Fairway Avenue and qualitatively
assess the impacts of the development on the local road network.
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Other:

e Submit 2 copies of the report in PDF format: one locked and sealed ;and the other unlocked and without the
seal.

¢ When evaluating impacts at intersections please refer to the TAC's Geometric Design Guide for Canadian Roads,
MTO Design Supplement for TAC’'s Geometric Design Guide for Canadian Roads
(http://www.mto.gov.on.ca/phmpmbp/Reference%20Materials/HwyDes-MTO DS TAC GDG-April2020-
Final.pdf) and the OTM Books
(https://www.library.mto.gov.on.ca/SydneyPLUS/Sydney/Portal/default.aspx?lang=en-US).

e Submit digital Sychro files in version 10.

¢ For the Synchro files please use an Ideal Saturation Flow Rate of 1900 and a PHF of 0.88 for MTO facilities. For
all scenarios and peak periods.

| hope the above is acceptable. Should you have any questions or concerns, please feel free to contact me.

Regards,
Madeleine

Madeleine Ferguson, P.Eng. | Project Engineer
40 Huron Street, Suite 301 | Collingwood, ON L9Y 4R3
T:705.446.3510

——

-

( a CROZIER

- ﬂ CONSULTING ENEIMEERS

Crozier Connections: f ¥ in

Read our latest news and announcements here.

This email was sent on behalf of C.F. Crozier & Associates Inc. and may contain confidential and/or privileged information for the sole use of the
intended recipient. If you have received this email in error, please contact the sender and delete all copies. Any review or distribution by anyone
other than the intended recipient is strictly prohibited.
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Specified Period One Hour Peak

From: 15:00:00 From: 16:15:00
To: 19:00:00 To: 17:15:00
Municipality: Meaford Weather conditions:
Site #: 1423500005
Intersection: Hwy 26 & Ridge Rd Person(s) who counted:
TFR File #: 8
Count date:  17-Oct-14
** Non-Signalized Intersection ** Major Road: Hwy 26 runs W/E
East Leg Total: 531
East Entering: 262
East Peds: 0
Peds Cross: X
Heavys Trucks Cars Totals Cars  Trucks Heavys Totals
0 12 255 267
<i:] 232 11 0 243
< ‘ N E 18 1 0 19
Hwy 26 250 12 0
W E
Heavys Trucks Cars Totals Hwy 26
S ‘ >
256 | 261 E>
33 33 @ Cars Trucks Heavys Totals
0 5 289 . @ E> 264 5 0 269
Ridge Rd
Peds Cross: X Cars 51 Cars 23 8 31 Peds Cross: >
West Peds: 0 Trucks 1 @ Trucks 1 0 1 South Peds: 0
West Entering: 294 Heavys 0 Heavys 0 0 0 South Entering: 32
West Leg Total: 561 Totals 52 Totals 24 8 South Leg Total: 84

Comments




Ontario Traffic Inc

Total Count Diagram

Municipality: Meaford Weather conditions:
Site #: 1423500005
Intersection: Hwy 26 & Ridge Rd Person(s) who counted:

TFR File #: 8
Count date; 17-Oct-14

** Non-Signalized Intersection ** Major Road: Hwy 26 runs W/E

East Leg Total: 3324
East Entering: 1679
East Peds: 0
Peds Cross: X

Heavys Trucks Cars Totals Cars  Trucks Heavys Totals
0 92 1652 1744
<:| 1505 85 0 1590
< ‘ N E 88 1 0 89
Hwy 26 1593 86 0
W E

Heavys Trucks Cars Totals Hwy 26

S ‘ >

91 1482 | 1573 |:>

0 3 148 151 @ Cars  Trucks Heavys Totals
0 94 1630 Ridge Rd <ﬂ E> 1554 91 0 1645
Peds Cross: X Cars 236 Cars 147 72 219 Peds Cross: >
West Peds: 0 Trucks 4 @ Trucks 7 0 7 South Peds: 0
West Entering: 1724 Heavys 0 Heavys 0 0 0 South Entering: 226
West Leg Total: 3468 Totals 240 Totals 154 72 South Leg Total: 466

Comments




Ontario Traffic Inc
Traffic Count Summary

Intersection: Hwy 26 & R|dge Rd

Count Date: 17-OCt-14

Municipality: Meaford

North Approach Totals South Approach Totals
Includes Cars, Trucks, & Heavys North/South Includes Cars, Trucks, & Heavys
Hour Grand Total Total Hour Grand Total
Ending Left Thru Right Total Peds Approaches Ending Left Thru Right Total Peds
7:00:00 0 0 0 0 0 2| 7:00:00 2 0 0 2 0
8:00:00 0 0 0 0 0 27| 8:00:00 23 0 4 27 0
9:00:00 0 0 0 0 0 36| 9:00:00 23 0 13 36 0
10:00:00 0 0 0 0 0 31| 10:00:00 18 0 13 31 0
11:00:00 0 0 0 0 0 28| 11:00:00 19 0 9 28 0
15:00:00 0 0 0 0 0 4(15:00:00 2 0 2 4 0
16:00:00 0 0 0 0 0 32|16:00:00 24 0 8 32 0
17:00:00 0 0 0 0 0 29|17:00:00 22 0 7 29 0
18:00:00 0 0 0 0 0 23| 18:00:00 13 0 10 23 0
19:00:00 0 0 0 0 0 14| 19:00:00 8 0 6 14 0
Totals: 0 0 0 0 0 226 154 0 72 226 0
East Approach Totals West Approach Totals
Includes Cars, Trucks, & Heavys East/West Includes Cars, Trucks, & Heavys
Hour Grand Total Total Hour Grand Total
Ending Left Thru Right Total Peds Approaches Ending Left Thru Right Total Peds
7:00:00 0 3 0 3 0 5| 7:00:00 0 2 0 2 0
8:00:00 5 172 0 177 0 341| 8:00:00 0 146 18 164 0
9:00:00 14 205 0 219 0 425| 9:00:00 0 194 12 206 0
10:00:00 11 139 0 150 0 324|10:00:00 0 157 17 174 0
11:00:00 8 215 0 223 0 415|11:00:00 0 180 12 192 0
15:00:00 1 9 0 10 0 16| 15:00:00 0 5 1 6 0
16:00:00 9 205 0 214 0 469|16:00:00 0 240 15 255 0
17:00:00 20 231 0 251 0 556|17:00:00 0 265 40 305 0
18:00:00 13 240 0 253 0 515| 18:00:00 0 241 21 262 0
19:00:00 8 171 0 179 0 337|19:00:00 0 143 15 158 0
Totals: 89| 1590 0] 1679 0 3403 0] 1573 151 1724 0
Calculated Values for Traffic Crossing Major Street
Hours Ending: 8:00 9:00 10:00 11:00 16:00 17:00 18:00 19:00
Crossing Values: 23 23 18 19 24 22 13 8




Ontario Traffic Inc

1423500005

Site #:

Count Date: 17-Oct-14
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Ontario Traffic Inc

1423500005

Site #:

Count Date: 17-Oct-14
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1423500005

Site #:

Count Date: 17-Oct-14
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Ontario Traffic Inc

1423500005

Site #:

Count Date: 17-Oct-14
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;¥—> TVIS Il - Traffic Volume Information System
[/f' Ontarlo Turning Movement Peak Hour Report
Ministry of Transportation Description: HWY 26 @ MEAFORD 7TH LINE
Region: WEST Survey Type: TM — Intersection Hwy: 26
Start Date: 16-Aug-2017 (Wed) I/C Side: LHRS: 25690
End Date: 16-Aug-2017 (Wed) Int. Type: Four Leg Offset: 10.600
Schedule Summary: TUES-THURS, 07:00-09:00, 11:00-14:00, 15:00-18:00
AM Peak Hour Report - Start Time: 08:00
MEAFORD 7TH LINE
(T+LT) 144 S
8% [ S
78 —
| 4
15 10 53 66
Long Trucks 3 0 1 5 Cl
PED > Trucks 0 o 2 7 I
o It Cars 12 10 50 59 | 6@ HWY 26
<« 23 | 9 4 210 i * » B 33 0 0 33 (T+LD)
4%
A ‘_ 186 3 6 195 535  —
416
F 22 5 2 15 A o o o o J ‘
471
L 193 164 8 2 154wy & W e
(T+LT)
0% | 7 11 5 20 6 9 | 235 - J
HWY 26 « f » lT PED
& 23 12 11 16 Cars 0
5! 1 1 0 2 Trucks
a— 1 0 0 0 Long Trucks
25 13 11 18
v | |
42
® 5 Q
- o (T+LT)
PED O

7%

MEAFORD 7TH LINE

Sensitivity: Medium

© Queen's Printer, 2018

Printed on: 4-Jul-2018

Page:1 of 3



Dy TVIS Il - Traffic Volume Information System

P Ontart
[/f' Ontarlo Turning Movement Peak Hour Report
Ministry of Transportation Description: HWY 26 @ MEAFORD 7TH LINE
Region: WEST Survey Type: TM — Intersection Hwy: 26
Start Date: 16-Aug-2017 (Wed) I/C Side: LHRS: 25690
End Date: 16-Aug-2017 (Wed) Int. Type: Four Leg Offset: 10.600
Schedule Summary: TUES-THURS, 07:00-09:00, 11:00-14:00, 15:00-18:00
Midday Peak Hour Report - Start Time: 12:15
MEAFORD 7TH LINE
(T+LT) 217 S
S I
111 —
| 4
16 11 84 106
| _ |
Long Trucks 0 0 0 0 e
PED @ Trucks 1 0 3 1 L
o It Cars 15 11 81 105 | & HWY 26
4 262 | 11 8 243 l * » | *4 70 0 0 70 (T+L1)
5%
e 2 &R & 22 ¢ 1 239 350  —
529
’7 26 0 1 25 ~aR = 0 0 " J ‘
L 654
o657 228 6 5 207 wip & = em
(T+LT)
6% |_ 13 5 0 G 319 8 7 | 334 -}J

HWY 26 « * » 1T Pe0

o~ 30 6 10 21 Cars 0
# 0 1 0 0 Trucks
a— 5 0 0 1 Long Trucks
55 7 10 22

74

39
as| L
- (T+LT)
0

PED 5%

MEAFORD 7TH LINE

Sensitivity: Medium © Queen's Printer, 2018 Printed on: 4-Jul-2018 Page:2 of 3



My
»r> .
Zﬁ' Ontario

TVIS Il - Traffic Volume Information System

Turning Movement Peak Hour Report

Ministry of Transportation Description: HWY 26 @ MEAFORD 7TH LINE
Region: WEST Survey Type: TM — Intersection Hwy: 26
Start Date: 16-Aug-2017 (Wed) I/C Side: LHRS: 25690
End Date: 16-Aug-2017 (Wed) Int. Type: Four Leg Offset: 10.600
Schedule Summary: TUES-THURS, 07:00-09:00, 11:00-14:00, 15:00-18:00
PM Peak Hour Report - Start Time: 16:15
MEAFORD 7TH LINE
(T+LT) 204 o
1% I S @
172 —
| 4
56 19 97 122
| _ |
Long Trucks 0 0 0 3 e
PED @ Trucks 2 0 0 1 L
o 11 Cars 54 19 97 18 | & HWY 26
4 328 | 3 6 319 i * » K 77 0 3 80 (T+LT)
3%
- @ & > ¢ 3 266 555 —
659
F 28 0 0 28~ = 0 0 17 J ‘
L 744
331 281 6 42 -y & = em
(T+LT)
S |_ 22 6 0 16 e 371 4 6 | 381 =P J
HWY 26 4 4+ It ee0
& 52 6 13 3 Cars 0
%! 0 0 1 0 Trucks
q— 6 0 0 0 Long Trucks
58 6 14 3

(T+LT)
4%

81

MEAFORD 7TH LINE

Sensitivity: Medium

© Queen's Printer, 2018

Printed on: 4-Jul-2018

Page:3 of 3



b

L~ Ontario

TVIS Il - Traffic Volume Information System

Ministry of Transportation

Turning Movement 15 Minute Report

Description:

Region:

Start Date:
End Date:

Schedule Summary:

HWY 26 @ MEAFORD 7TH LINE
WEST

16-Aug-2017 (Wed)
16-Aug-2017 (Wed)

Survey Type: TM — Intersection
I/C Side:
Int. Type: Four Leg

TUES-THURS, 07:00-09:00, 11:00-14:00, 15:00-18:00

Hwy: 26
LHRS: 25690

Offset:

10.600

Major Road Approaches Minor Road Approaches
West East North South
HWY 26 HWY 26 MEAFORD 7TH LINE MEAFORD 7TH LINE
Start Cars Trucks Long Trucks Cars Trucks Long Trucks Cars Trucks Long Trucks Cars Trucks Long Trucks Total
Tme |« 1 S]le 1 5]l 1t - E « 1 oS]le 1 ole 1 - E « 1 oSle 1 ole 1 - E « 1 oS|le 1 ole 1 - E Veh.
Period 1
o700 18 16 1 0o 0o o 0 2 0 o 2 32 23 1 1 o o 2 oo 9 3 4 o o o o o 20 3 4 o o o o o o o of 123
07:15| 21 30 1 0 2 0 0 2 0 o 1 34 21 0 1 0 0 0 1 0 7 2 2 0 0 0 0 0 0 O 2 7 1 2 0 0 0 0 0 0] 137
07:30] 11 45 3 1 1 0 0 0 0 o 1 33 9 0 0 0 0 3 0 0] 15 2 4 0 0 0 1 0 0 O 5 2 2 0 0 0 0 0 0 0] 138
07:45| 11 30 5 1 2 0 0 1 0 o 1 34 12 0 0 0 0 2 0 0 8 3 3 0 0 0 0 0 1 0 1 6 2 0 0 0 0 0 0 0] 123
08:00 2 34 0 0 0 0 1 2 1 o 1 50 4 0 0 0 0 2 0 0] 16 2 8 0 0 0 0 0 0 O 5 1 2 0 0 0 0 0 0 0] 126
08:15 2 35 2 2 0 1 1 3 0 o 2 56 10 0 1 0 0 0 0 0] 12 2 2 0 0 0 1 0 3 2 2 3 0 0 0 0 0 0 0] 142
08:30 7 48 1 0 0 0 2 2 0 o 4 31 8 0 2 0 0 2 0 0| 10 4 6 0 0 0 0 0 0 O 2 7 5 1 0 2 0 0 0 0] 144
08:45 4 37 2 0 2 0 1 1 0 o 1 49 11 0 0 0 0 2 0 0] 12 2 1 2 0 0 0 0 0 O 3 1 6 0 0 0 0 0 0 0] 137
Period 2
11:00 3 33 071 0 072 1 0 oj 49 9? 3 070 4 0 OTS 3 671 0 170 0 1 071 1 470 0 071 0 0 0] 142
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Legal Notification

This report was prepared by JD Northcote Engineering Inc. for the account of LC Development
Group Inc.

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.

ENGINEERING !



Loon Call Meaford

LC Development Group Inc.
JDE-19112

Date : January 16", 2020

Executive Summary

This report summarizes the traffic impact study for the proposed residential development located
north of Highway 26, west of Algonquin Drive in the Municipality of Meaford [Municipality], County of
Grey [County]. 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.

The final breakdown of units for the proposed development has not yet been finalized, however it is
anticipated to consist of a total of 225 units, that will include 113 single-detached units and 112
townhouse units.

The proposed development will include one full-movement access driveways [Site Access] onto
Highway 26 and an emergency access driveway onto Highway 26 [Emergency Access].

The scope of this analysis a review of the the Highway 26 / Site Access intersection:
Summary

1. The proposed development is expected to generate 140 AM and 181 PM new peak hour trips
in the study area.

2. Automatic traffic recorder [ATR] counts were commissioned by JD Engineering along
Highway 26 west of Ridge Road, completed on Thursday, December 5", 2019.

3. An estimate of the amount of traffic that would be generated by the Subject Site was
prepared and assigned to the study area streets and intersection.

4. An intersection operation analysis was completed under total (2023, 2028 and 2033) traffic
volumes with the proposed development operational at the study area intersections. The
following improvements are recommended:

Highway 26 / Site Access & Future Driveway
Opening Day (2023) traffic volumes

» Eastbound left-turn lane on Highway 26 with an 85 metre parallel length and a 105
metre taper length.

*  Westbound left turn lane on Highway 26 with a 95 metre parallel length and a 105
metre taper length.

e It is recommended that the constriction cost for the above-noted improvements is
split between LC Development Group Inc. and the owners of the Meaford Haven
development.

5. The Site Access will operate efficiently as a full-movement access, with southbound stop
control. A single lane for ingress and egress movements at the Site Access driveway will
provide the necessary capacity to convey the traffic volume generated by the proposed
development.

6. There are no issues with the sight distance available for the proposed Site Access.

Assuming there is no occupancy in the Meaford Heaven development prior to 2028; the
construction of a left turn lane on Highway 26 is required prior to occupancy of the 101*" unit
in the subject site.

8. In summary the proposed development will not cause any operational issues and will not add
significant delay or congestion to the local roadway network.
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1 Introduction

1.1 Background

LC Development Group Inc. [the Client] is proposing a residential development located north of
Highway 26, west of Algonquin Drive in the Municipality of Meaford [Municipality], County of Grey
[County]. The final breakdown of units for the proposed development has not yet been finalized,
however it is anticipated to consist of a total of 225 units, that will include 113 single-detached units
and 112 townhouse units.

The proposed development will include one full-movement access driveways [Site Access] onto
Highway 26 and an emergency access driveway onto Highway 26 [Emergency Access]. The Site
Access will be located across a future driveway for Meaford Haven noted in Section 2.4.

The Client has retained JD Engineering Inc. [JD Engineering] to prepare this traffic impact study in
support of the proposed development.

1.2 Study Area

Figure 1 illustrates the location of the subject site and study area intersections, in relation to the
surrounding area. The site plan provided by the Pinestone Engineering Limited is included in
Appendix A.

The subject site is bound by Highway 26 to the south, existing residential lands to the east, existing
car dealership and agricultural lands to the west and environmental protection lands to the north.

Through consultation with the Ontario Ministry of Transportation [MTO] and the Municipality, the
Highway 26 / Site Access intersection will be analysed as part of the study.
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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:

« Determine existing traffic volumes and circulation patterns;

« 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;

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

« ldentify improvement options to address operational deficiencies;

* Review the proposed configuration of the site access driveways; and

e Document findings and recommendations in a final report.

1.4 Horizon Year and Analysis Periods

Traffic scenarios for the build-out horizon year (2023), five-year post build-out horizon year (2028)
and ten-year post build-out horizon year (2033) were selected for analysis of traffic operations in the
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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

Highway 26 is a two-lane Class 2B arterial provincial highway with a rural cross-section and gravel
shoulders and no sidewalk. Highway 26 is under jurisdiction of the MTO and has a posted speed limit

of 70km/h in the study area.

The existing intersection spacing and lane configuration within the study area is illustrated in Figure

2
Figure 2 - Existing Intersection Spacing and Lane Configuration within Study Area
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2.2 Local Transportation Infrastructure Improvements
Based on a review of the MTO’s active infrastructure plan (outlined on MTO’s interactive

infrastructure map) there are no planned infrastructure improvements in the local area that would
have a notable impact on traffic circulation patterns in the study area.
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The traffic impact study [TIS] completed for Meaford Haven by C.F. Croziers & Associates (dated
February 2011) [Meaford Haven TIS] noted recommendations to widen Highway 26 at the Site
Access, to add a westbound left-turn lane with a 50 metre storage length, 60 metre parallel length
and 145 metre taper length (preliminary design from the Meaford Haven TIS are provided in
Appendix B). As noted in Section 2.4 the Meaford Haven TIS will need to be updated; however, for
the purposes of this study, we have assumed this road improvement will not be completed prior to
occupancy of the subject site.

2.3 Transit Access

The study area is serviced by Meaford Moves+, a bus service that provides bus service for residents
that have a disability and would be going to work, shopping and other recreation. Meaford Moves+
operates door-to-door within the Municipality between 08:00 — 16:00 and requires a pre-booking
application.

2.4 Other Developments within Study Area

Based on discussions with the Municipality of Meaford and County of Grey, Meaford Haven is the
only active development in the surrounding area that will have a notable impact on the local traffic
volumes in the study area.

Meaford Haven is a mixed-use development, within a site municipally known as 848 Sykes Street
North, located on the south side of Highway 26, directly across from the proposed development.
Meaford Haven is expected to include 400 residential units and future non-residential blocks. A
breakdown of the residential unit types and specifics for the non-residential blocks are not available at
this time. The Meaford Haven TIS provided different statistics for Meaford Haven at the time the
report was completed’. Meaford Haven will have an access onto Highway 26, directly across from the
Site Access [Future Driveway]. A TIS update will be required prior to final approval of the
development. Meaford Haven is draft plan approved; however, there is currently no timeline for
construction of the Meaford Haven development. For the purpose of this report, we have assumed
the development will be fully built-out and occupied by 2023, in order to be conservative.

The total number of units have been updated since the Meaford Haven TIS, however, the updated
statistics do not provide a breakdown of the residential units and details of the non-residential blocks;
consequently, we have assumed the traffic generation and traffic assignment from the Meaford
Haven TIS for the purposes of this report (excerpts provided in Appendix B).

Figure 3 illustrates the traffic assignment during the AM and PM peak hour for Meaford Haven.

' The proposed statistics in the Meaford Haven TIS for Meaford Haven consisted of a total of 378 residential units (18 single-
family detached units, 60 senior apartment units, 96 condo apartments and 204 townhouse units), medical offices (6,500 sq.ft.)
and a pharmacy (5,500 sq.ft.).
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Figure 3 — Meaford Haven Build-out Traffic Assignment (2023)
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2.5 Background Traffic Growth

Based on the correspondence with the MTO, a background traffic growth rate of 1% was assumed
along Highway 26.

2.6 Traffic Counts
Automatic traffic recorder [ATR] counts were commissioned by JD Engineering along Highway 26.
Table 1 summarizes the traffic count data collection information.

Table 1 - Traffic Count Data

Roadway Count Date A [PEELS AL FEELS Source
Hour Hour
Highway 26 Thursday, ) ) . . *
(west of Ridge Road) December 5" 2019 07:45-08:45 | 15:30 - 16:30 | JD Eng.

*Traffic counts were completed by Ontario Traffic Inc. on behalf of JD Engineering.

Detailed traffic count data can be found in Appendix C. The peak hours of traffic generation for the
study area intersections generally aligned with the anticipated peak hour of traffic generation by the
proposed development.

Heavy vehicle percentages and pedestrian crossings from the traffic count data have also been
included in the Synchro analysis.

The traffic counts have been factored by the road specific background traffic growth rates noted in
Section 2.4 to estimate the existing (2020) traffic volumes.

The traffic counts at both intersections have been adjusted to account for seasonal variation,
specifically in the summer months were the Municipality experiences a large increase in traffic. A
seasonal traffic factor of 14%° has been applied to the traffic count data to estimate summertime
traffic conditions.

Figure 4 illustrates the existing AM and PM peak hour traffic volumes in the study area.

2Basedon a comparison of average weekday daily traffic (AWD) completed in August (Summer) and October (Fall) of 2014.
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Figure 4 — Existing Traffic Volumes
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3 Proposed Development Traffic Generation and
Assignment

3.1 Traffic Generation

The traffic generation for the subject site has been based on the ITE Trip Generation data. The
following ITE land uses have been applied to estimate the traffic from the proposed development:

* |ITE land use 210 (Single-Family Detached Housing) — General Urban/Suburban Setting
e ITE land use 221 (Multifamily Housing (Low-Rise)) — General Urban/Suburban Setting

The estimated trip generation for the proposed development is illustrated below in Table 2. 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 counts; consequently, we have applied the peak hour of adjacent
street traffic values provided in the ITE Trip Generation Manual.

Table 2 — Estimated Traffic Generation of Proposed Development

. AM Peak Hour PM Peak Hour
= LCILAD) RS IN OUT | TOTAL | IN | OUT | TOTAL
Single-Family Detached Housing .
ITE Land Use: 210 113 units 22 64 86 72 43 115
Multifamily Housing (Low-Rise) .
ITE Land Use: 221 112 units 12 42 54 42 24 66
TOTAL TRIP GENERATION 34 106 140 114 67 181

3.2 Traffic Assignment

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

The distribution of site traffic is Meaford Haven TIS for the residential component of Meaford Haven
(excerpts provided in Appendix B). Table 3 illustrates the estimated distribution traffic for the
proposed development, based on the above-noted assumptions.

Table 3 — Proposed Development Traffic Distribution Summary

Percentage of Total

Travel Direction (to/from) Traffic Generation

East via Highway 26 80%
West via Highway 26 20%
Total 100%

Using the traffic distribution patterns noted above, the proposed development traffic assignment was
calculated for the AM and PM peak hour and is illustrated in Figure 5.
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Figure 5 — Proposed Development Traffic Assignment
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3.3 Total Horizon Year Traffic Volumes with the Proposed
Development

For the total (2023, 2028 & 2033) horizon year traffic volumes, the proposed development traffic
(outlined in Section 3.2), the adjacent development traffic volumes (outlined in Section 2.4) and the
background traffic growth rate discussed in Section 2.5 has been applied to the existing traffic
volumes to estimate the total (2023, 2028 & 2033) horizon year traffic volumes.

Figure 6 to 8 illustrate the background (2023, 2028 & 2033) for the AM and PM peak hour traffic
volumes in the study area respectively.
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Figure 6 — Total (2023) Traffic Volumes
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Figure 7 — Total (2028) Traffic Volumes
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Figure 8 — Total (2033) Traffic Volumes
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4  Intersection Operation with Proposed
Development

4.1 Intersection Capacity Analysis Criteria

Intersection performance was measured using the traffic analysis software, Synchro 10, a
deterministic model that employs Highway Capacity Manual and Intersection Capacity Ultilization
methodologies for analysing intersection operations. These procedures are accepted by provincial
and municipal agencies throughout North America.

Synchro 10 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.

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 4. A
description of traffic performance characteristics is included for each LOS.

Table 4 — 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)
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4.2 Total (2023) Intersection Operation

The results of the LOS analysis under total (2023) traffic volumes during the AM and PM peak hours
can be found below in Table 5. The proposed improvements noted in Section 2.2 and existing traffic
control have been utilized for the scenario.

An analysis was completed for left turn movements at the Highway 26 / Site Access & Future
Driveway intersection, based on the criteria outlined in Appendix 9A of the Ontario Ministry of
Transportation Design Supplement for TAC Geometric Design Guide for Canadian Roads June 2017
[MTO DS]. Based on the above noted criteria an eastbound and westbound left-turn lane is warranted
on Highway 26 (results provided in Appendix E). The following improvements are recommended at
the Highway 26 / Site Access & Future Driveway intersection prior to occupancy of the proposed
development:

e Construct an eastbound left turn lane on Highway 26 with an 85 metre parallel length and 105
metre taper length.

e Construct a westbound left turn lane on Highway 26 with a 95 metre parallel length and 105
metre taper length.

It is recommended that the constriction cost for the above-noted improvements is split between LC
Development Group Inc. and the owners of the Meaford Haven development.

Detailed output of the Synchro analysis can be found in Appendix D.

Table 5 - Total (2023) LOS

Location Weekday AM Peak Hour Weekday PM Peak Hour
0, 0,
(E-W Street/ N-S Street vic | Delay | og | 5% Queue(m) | . | Delay | o | 95% Queue (m)
(s) Queue | Storage (s) Queue | Storage
Highway 26 / Site Access &
Future Driveway - 6.2 A - - - 4.3 A - -
(unsignalized)
NB | 0.27 15.3 C - - 0.24 15.9 C - -
SB | 0.49 31.5 D 20 - 0.33 29.8 D 11 -

The results of the LOS analysis indicate that all study area intersections are operating within the
typical design limits noted in Section 3.1.

The anticipated 95" percentile queue for southbound movements at the Highway 26 / Site Access &
Future Driveway intersection will be 20 metre in the critical AM peak hour. The distance between the
proposed stop bar on Highway 26 and the first internal road is greater than 45 metres. Consequently,
the queuing for southbound movements at Highway 26 will not impact traffic operations at the first
internal intersection of the proposed development.

There are no issues with the anticipated queuing at the Highway 26 / Site Access & Future Driveway
intersection.

A review of the need for additional auxiliary right turn lanes at the Highway 26 / Site Access & Future
Driveway intersection were completed as part of our analysis. The results of the Synchro analysis
indicate that there is excess capacity for all movements; consequently, additional auxiliary right turn
lanes are not recommended.

Based on the Ontario Traffic Manual Book 12 Signal Justification, traffic signals are not warranted at
the Highway 26 / Site Access & Future Driveway intersection (results are provided in Appendix F).
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No other improvements are recommended within the study area.

4.3 Total (2028) Intersection Operation

The results of the LOS analysis under total (2028) traffic volumes during the AM and PM peak hours
can be found below in Table 6. Existing intersection geometry and traffic control have been utilized
for this scenario. Detailed output of the Synchro analysis can be found in Appendix D.

Table 6 - Total (2028) LOS

Location Weekday AM Peak Hour Weekday PM Peak Hour
0, 0,
(E-W Street / N-S Street) vic | Delay || og | 95% Queue(m) | | . | Delay | o | 95% Queue(m)
(s) Queue | Storage (s) Queue | Storage
Highway 26 /
Site Access & Future Driveway - 6.4 A - - - 4.4 A - -
(unsignalized)
NB | 0.28 15.9 Cc - - 0.25 16.5 Cc - -
SB | 0.52 34.5 D 22 - 0.35 32.0 D 12 -

The results of the LOS analysis indicate that all study area intersections are operating within the
typical design limits noted in Section 3.1.

The anticipated 95" percentile queue for southbound movements at the Highway 26 / Site Access &
Future Driveway intersection will be 22 metre in the critical AM peak hour. The distance between the
proposed stop bar on Highway 26 and the first internal road is greater than 45 metres. Consequently,
the queuing for southbound movements at Highway 26 will not impact traffic operations at the first
internal intersection of the proposed development.

There are no issues with the anticipated queuing at the Highway 26 / Site Access & Future Driveway
intersection.

A review of the need for additional auxiliary right turn lanes at the Highway 26 / Site Access & Future
Driveway intersection were completed as part of our analysis. The results of the Synchro analysis
indicate that there is excess capacity for all movements; consequently, additional auxiliary right turn
lanes are not recommended.

Based on the Ontario Traffic Manual Book 12 Signal Justification, traffic signals are not warranted at
the Highway 26 / Site Access & Future Driveway intersection (results are provided in Appendix F).

No other improvements are recommended within the study area.
4.4 Total (2033) Intersection Operation
The results of the LOS analysis under total (2033) traffic volumes during the AM and PM peak hours

can be found below in Table 7. Existing intersection geometry and traffic control have been utilized
for this scenario. Detailed output of the Synchro analysis can be found in Appendix D.
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Table 7 - Total (2033) LOS

Location Weekday AM Peak Hour Weekday PM Peak Hour
0, 0,
(E-W Street / N-S Street) vic | Delay || g | 95%Queue(m) | . | Delay | o | 95% Queue(m)
(s) Queue | Storage (s) Queue | Storage
Highway 26 /
Site Access & Future Driveway - 6.6 A - - - 4.5 A - -
(unsignalized)
NB | 0.29 16.5 Cc - - 0.27 17.6 Cc - -
SB | 0.55 38.0 E 24 - 0.38 36.0 E 14 -

The results of the LOS analysis indicate that all study area intersections are operating within the
typical design limits noted in Section 3.1.

The anticipated 95" percentile queue for southbound movements at the Highway 26 / Site Access &
Future Driveway intersection will be 24 metre in the critical AM peak hour. The distance between the
proposed stop bar on Highway 26 and the first internal road is greater than 45 metres. Consequently,
the queuing for southbound movements at Highway 26 will not impact traffic operations at the first
internal intersection of the proposed development.

There are no issues with the anticipated queuing at the Highway 26 / Site Access & Future Driveway
intersection.

A review of the need for additional auxiliary right turn lanes at the Highway 26 / Site Access & Future
Driveway intersection were completed as part of our analysis. The results of the Synchro analysis
indicate that there is excess capacity for all movements; consequently, additional auxiliary right turn
lanes are not recommended.

Based on the Ontario Traffic Manual Book 12 Signal Justification, traffic signals are not warranted at
the Highway 26 / Site Access & Future Driveway intersection (results are provided in Appendix F).

No other improvements are recommended within the study area.

45 Site Access

The Site Access will operate efficiently as a full-movement access, with southbound stop control for
the Site Access and future northbound stop control for the Meaford Haven Future Driveway. A single
ingress and egress lane for the Site Access will provide the necessary capacity to service the
proposed development.

The proposed spacing between the Site Access and 7" Line and between the Site Access and Ridge
Road (measured centre of driveway to centre of roadway) is less than the desirable spacing
requirements as identified in the MTO Highway Corridor Management Manual [MTO HCMM] — Table
4.6.1 (Spacing and density of various access connection types) — 800 metres for a Class 2B MTO
highway; however, as noted in Section 4.4 there are no issues with the anticipated queuing
eastbound and westbound at the Highway 26 / Site Access intersection and the intersection is
operating within typical design limits as noted in Section 4.1.

As noted in Section 4.4, there are no issues with the anticipated queuing for southbound vehicles at
the Highway 26 / Site Access intersection in relation to the proposed internal roadway network.

According to the County’s Official Plan, new developments with greater than 150 residential units are
required to have two or more full-movement accesses. As noted in Section 4.3 there are no safety or
operational issues with the single public access onto Highway 26. The traffic operations at the
Highway 26 / Site Access & Future Driveway intersection are expected to be within the typical design
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limits noted in Section 3.1. With respect to emergency access, the National Fire Protection Agency
[NFPA] 1141 Guidelines (2017) Table 5.1.4.1 (a) identifies a need for two access routes (with one of
the means of access restricted for emergency use only) for a residential subdivision between 101
units and 600 units. Furthermore, Highway 26 is under the jurisdiction of MTO and their preference is
to include a secondary emergency access rather than a secondary public access. Consequently, the
proposed configuration of the Site Access and Emergency Access is acceptable for the intended use.

4.6 Sight Distance Review

A review of the sight distance on North Access and South Access was completed as part of this
analysis

The sight distance west of the Site Access on Highway 26 (178 metres) is greater than the minimum
stopping sight distance requirements as identified in the TAC Guidelines for a design speed of
70km/h (165 metres).

The sight distance east of the Site Access on Highway 26 (230 metres) is significantly greater than
the minimum stopping sight distance requirements as identified in the TAC Guidelines for a design
speed of 70km/h (165 metres).

Consequently, there are no issues with the sight distance available for the proposed Site Access.

4.7 Sensitivity Analysis - Left Turn Lane Warrant Trigger

The following additional review was completed to assess the development trigger for the construction
of the auxiliary left turn lanes recommended in Section 4.2. For the purpose of this supplemental
analysis, we have assumed that the proposed development will proceed ahead of the Meaford Haven
development on the south side of Highway 26. We have assumed that 100 units (50 single detached
units and 50 townhouse units) will be developed in the initial phase(s) of the proposed development
and used 2025 as the future horizon year. Applying these parametres would result in an advancing
(eastbound) traffic volume of 339 vehicles, and opposing (westbound) traffic volume of 385 vehicles
and a 3% left turns in volume advancing. Based on the MTO DS criteria, an eastbound left-turn lane
is not warranted on Highway 26 for this scenario (results provided in Appendix E).

Consequently, the construction of a left turn lane on Highway 26 is required prior to occupancy of the
101% unit in the subject site or 2025, assuming there is no development in the Meaford Heaven
development.

5 Summary

LC Development Group Inc. retained JD Engineering to prepare this traffic impact study in support
of the proposed residential development located north of Highway 26, west of Algonquin Drive in the
Municipality of Meaford, County of Grey. The site plan provided by the Developer is included in
Appendix A. This chapter summarizes the methodology, conclusions and recommendations from the
study.

The proposed development is anticipated to consist of a total of 225 units, that will include 113 single-
detached units and 112 townhouse units

1. The proposed development is expected to generate 140 AM and 181 PM new peak hour trips
in the study area.
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Automatic traffic recorder [ATR] counts were commissioned by JD Engineering along
Highway 26 west of Ridge Road, completed on Thursday, December 5" 2019.

An estimate of the amount of traffic that would be generated by the Subject Site was
prepared and assigned to the study area streets and intersection.

An intersection operation analysis was completed under total (2023, 2028 and 2033) traffic
volumes with the proposed development operational at the study area intersections. The
following improvements are recommended:

Highway 26 / Site Access & Future Driveway
Opening Day (2023) traffic volumes

* Eastbound left-turn lane on Highway 26 with an 85 metre parallel length and a 105
metre taper length.

 Westbound left turn lane on Highway 26 with a 95 metre parallel length and a 105
metre taper length.

» It is recommended that the constriction cost for the above-noted improvements is
split between LC Development Group Inc. and the owners of the Meaford Haven
development.

The Site Access will operate efficiently as a full-movement access, with southbound stop
control. A single lane for ingress and egress movements at the Site Access driveway will
provide the necessary capacity to convey the ftraffic volume generated by the proposed
development.

There are no issues with the sight distance available for the proposed Site Access.

Assuming there is no occupancy in the Meaford Heaven development prior to 2028; the
construction of a left turn lane on Highway 26 is required prior to occupancy of the 101%" unit
in the subject site.

In summary the proposed development will not cause any operational issues and will not add
significant delay or congestion to the local roadway network.
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Highway 26 Meaford West Development Traffic Impact Study
Buo Investmenis Inc, February 2011

approximately af the east boundary of the subject property. At the intersection of Highway 26 and Ford
Avenue, 150 metres east of Ridge Road, the highway is under the jurisdiction of the Municipality of
Meaford through the connecting links program.

7™ Line is o two lane north-south rural roadway under the jurisdiction of the Municipality of Meaford. The
roadway is designated o local roadway within the Meaford Official Plan. The speed limit is not posted and
is therefore 80 km/h per municipal reguiation. The roadway is approximately 800 metres west of the
subject lands.

Ridge Road is a two-lane north-south rural roadway under the jurisdiction of the Municipaiity of Meaford.
The roadway is designated a local roadway with the Meaford Official Plan. The speed limit is not posted
and is therefore 50 km/h per municipal regutation. The roadway is approximately 400 metres east of the
subject lands,

St. Andrews Drive is a two-lane east-west urban roadway under the jurisdiction of the Municipality of
Meaford. The roadway is not identified in the Municipality of Meaford Official Plan as the roadway has
been recently constructed as part of a subdivision development. The speed limit is not posted and is
therefore 50 km/h per municipal regulation.

The four-legged intersection of Highway 26 (east and west approaches) and 7" Line {north and south
approachest is unsignalized. The west approach (Highway 26) has no restriction to free-flow and consists
of a shared through/left-turn lane and a right-turn taper. The east approach (Highway 26] has no
restriction fo free-flow and consists of a shared through/left-turn lane and @ right-turn lane. The north and
south approaches {7" Line) are stop-controlled with no exclusive turn lanes.

The three-legged intersection of Highway 26 (east and west approaches) and Ridge Road (south
approach] is unsignalized. The west approach [Highway 26) has no restriction fo free-flow and consists of
a through lane and a right turn taper. The east approach (Highway 26} has no restriction to free-flow and
consists of a shared through/leff-turn lane. The south approach (Ridge Road! is stop controlled and
consists of a shared right/left-turn lane. No north approcch exists at the infersection.

The three-legged infersection of Ridge Road (north and south approaches) and St Andrews Drive (eqst
approach) is unsignalized. The north approach (Ridge Road has no restriction fo free-flow and consists of
a shared through/left-turn lane.  The south approach (Ridge Road) has no restriction to free-flow and
consists of a shared through/right-turn lane. The east approach (St. Andrews Drivel is stop-controlled and
consists of a shared right/left-turn lane. No west approach exisis at the infersection.

3.4 Development Proposal

The proposed development is to consist of mixed commercial and residential uses. The commercial use
wilt consist of a 12,000 square foot gross floor area contained within a single building in the northeast areq
of the property. All remaining areas will contain o variety of residential dweiling unit fypes. In addition, o
private community centre will be provided for the residents. Table 1 provides information on the various
uses and the corresponding Institute of Transportation Engineers (ITE} land use codes used for trip
generation, Since the fime of analysis, a reduction of five residential units has occurred. Table 1 reflects
the penultimate concept plan.

C.F. Crozier & Associafes inc. Page 2
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Highway 26 Meaford West Development Traffic lImpact Study

Duo Investments inc. February 2011
Table
Development Componenis
Type Units ITE Code [TE Category
Singie Family Lots i8 210 Single-Family Detached Housing
Seniors Apartments 60 252 Senior Adult Housing - Attached

High-Rise Residential

Condo Apariments 96 232 Condominium/Townhouse

Bungalons 192 231 CondominiomsTownhouse
Above-Commercial Condo 12 231 CondominiomyTownhouss
Medical Offices 6,500 #? 720 Medical-Dental Office Buitding
Pharmacy 55001 880 Pharmacy/Drugstore without

Drive-Through Window

The tenure of the proposed development is to be primarily condominium with private roadways. Access to
Highway 26 will be through a public roadway which will terminate at a gate facility 130 metres south of the
Highway 26 right-of-way. A private road connection secured by a gate facility will be made to the termini
of Fairway Avenue.

Refer to Figure 2 for the concept plan prepared by Hensel Design Group, January, 2071,

3.5 Traffic Data

Turning movement counts af the intersections of Highway 26 and 7" Line, Highway 26 and Ridge Road,
and Ridge Road and St. Andrews Drive were underiaken by C. F. Crozier & Associates staff from 7:00 to

9:00 a.m. and from 4:00 to 6:00 p.m. on Friday, November 19, 2010. A Friday was selected to capture both
commuter and weekend recreational traffic in the Georgian Triangle Area.

C.F. Crozier & Associgies Inc. Page 3
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Highway 26 Meaford West Development Traffic Impact Study
Duo Investmenis Inc, February 201

The intersection of Highway 26 and the site enfrance will operate af a Level of Service “C* and “D” during
the 2030 a.m. and p.m. peck hours, respectively. The entrance will have a maximum volume-to-capacity
ratio of 0.46, indicating significant reserve capacity should there be an increase in site generated traffic
volumes. The maximum 95" percentile queue length will be 17.0 meires, equivalent fo three vehicles. As
such, there will be no inferference between exiting vehicles and the entry gatehouse to the private
roadway areas of the development.

6.5 tocal Road Affects

The proposed development will result in the addition of traffic volumes fo local roads east of the site.
During the crifical Friday p.m. peak hour, this addition in both directions will fotal of 76 vehicles, which
equates o 1.3 vehicles per minute, or one vehicle every 47 seconds. This additional traffic will not
maferially alfer the urban focal nature of the roadway, which is described by the Transportation
Association of Canada as a roadway experiencing fewer than one thousand vehicles per day.

Two-way traffic volumes on St. Andrews Drive will increase by a fotal of 39 vehicles during the critical
Friday p.m. peak hour. This volume equates to 0.65 vehicles per minute, or one vehicle every 92 seconds.
As befare, this additional traffic will not materially after the urban local roadway.

7.0 Conclusions and Recommendations

Turning movement counts undertaken on Friday, November 19, 2010 were scaled by a factor of 1.34 to
reflect fraffic volumes during the peak summer driving season.

Intersection analyses of existing traffic volumes indicate that the infersections of Highway 26 with 7" Line
and Ridge Streef operate at a LOS “C” in the critical Friday p.m. peak hour. The intersection of Ridge Road
and St. Andrews Drive operates af a LOS “A” during both the Friday c.m. and p.m. peak hours,

Intersection analyses of the 2020, 2025 and 2030 future background traffic volumes indicate that the
infersections of Highway 26 with 7* Line and Ridge Road are expected to operate af a LOS “C" during the
Friday a.m. peak hours and LOS "D” {Ridge Road} and LOS “F* {7" Line} or beffer during the Friday p.m. peak
hour. The decrease in Level of Service is a result of general traffic growth over the 20 year horizon.

The proposed development is expected fo add 192 and 223 residential frips to the boundary road system
in the a.m. and p.m. peak hours, respectively. In addition, 23 and 44 primary commercial trips are
expected in the c.m. and p.m. peak hours, respectively.

A left-turn lane analysis was undertaken for the infersection of Highway 26 and the site enfrance. It was
concluded that a westbound left turn lane is warranted. It is recommended that @ westbound left turn lane
be implemented at the site entrance consisting of 50 mefres of storage length, 60 metres of parallel lane
length, and 145 metres of taper length.

Infersection analysis of the 2020, 2025 and 2030 fofal background fraffic volumes indicate that the
intersections of Highway 26 with 7" Line and Ridge Road will experience greater delay and culminate in o
LOS "F" at 7% Line during the 2030 p.m. peak hour. it is recommended that the intersection of Highway 26
and 7 Line be monitored in the 20 year horizon to determine if traffic volumes outside of the critical Friday

C.F. Crozier & Associates Inc, Page 14
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Meaford Haven Residential/Commercial Development Traffic Impact Study
Duo Investments Inc. February 2011

p.m. peak hour are sufficient fo trigger a signal warrant.

The analysis undertaken within was prepared using the most recent draft plan. Any minor changes to the
plan will not materially affect the conclusions and recommendations contained within this report.

Itis concluded that the traffic affects associated with the proposed development can be mitigated through
the implementation of a westbound left-turn lane at the site enfrance.

Prepared by, it
C.F. CROZIER & ASSOCIATES NG =
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Loon Call Meaford

LC Development Group Inc.
JDE-19112

Date : January 16", 2020

Appendix C —
Traffic Count Data
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Ontario Traffic Inc Page 1
17705 Leslie Street, Unit 6
Newmarket, ON L3Y 3E3, Canada

Site Code:
Station ID:
Hwy 26 west of Ridge Rd

Start 05-Dec-19

Time Thu Car (EB) Truck (EB) Car (WB) Truck (WB) Total
12:00 AM 0 0 0 0 0
01:00 0 0 0 0 0
02:00 0 0 0 0 0
03:00 0 0 0 0 0
04:00 0 0 0 0 0
05:00 0 0 0 0 0
06:00 0 0 0 0 0
07:00 160 18 209 8 395
08:00 232 25 222 22 501
09:00 0 0 0 0 0
10:00 0 0 0 0 0
11:00 186 24 177 22 409
12:00 PM 222 16 217 26 481
01:00 213 21 232 18 484
02:00 0 0 0 0 0
03:00 233 27 234 23 517
04:00 236 25 242 33 536
05:00 200 15 189 11 415
06:00 0 0 0 0 0
07:00 0 0 0 0 0
08:00 0 0 0 0 0
09:00 0 0 0 0 0
10:00 0 0 0 0 0
11:00 0 0 0 0 0
Total 1682 171 1722 163 3738

Percent 45.0% 4.6% 46.1% 4.4%
AM Peak - 08:00 08:00 08:00 08:00 - - - - 08:00
Vol. - 232 25 222 22 - - - - 501
PM Peak - 16:00 15:00 16:00 16:00 - - - - 16:00
Vol. - 236 27 242 33 - - - - 536
Grand Total 1682 171 1722 163 3738
Percent 45.0% 4.6% 46.1% 4.4%

ADT ADT 3,738 AADT 3,738



Loon Call Meaford

LC Development Group Inc.
JDE-19112

Date : January 16", 2020

Appendix D —
Synchro Analysis Output —
Total Traffic Volumes
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Loon Call Meaford

HCM Unsignalized Intersection Capacity Analysis
1: Future Driveway/Site Access & Highway 26

Total (2023) 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 ' i Y i Y
Traffic Volume (veh/h) 7 291 16 41 275 27 32 0 74 85 0 21
Future Volume (Veh/h) 7 291 16 41 275 27 32 0 74 85 0 21
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 084 084 084 084 084 084 084 084 084 084 084 084
Hourly flow rate (vph) 8 346 19 49 327 32 38 0 88 101 0 25
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 359 365 822 828 356 891 822 343
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 359 365 822 828 356 891 822 343
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 22 22 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 96 86 100 87 55 100 96
cM capacity (veh/h) 1211 1194 275 294 693 223 296 704
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1
Volume Total 8 365 49 359 126 126
Volume Left 8 0 49 0 38 101
Volume Right 0 19 0 32 88 25
cSH 1211 1700 1194 1700 475 258
Volume to Capacity 0.01 0.21 004 0.21 027 049
Queue Length 95th (m) 0.2 0.0 1.0 0.0 85 199
Control Delay (s) 8.0 0.0 8.1 0.0 153 315
Lane LOS A A C D
Approach Delay (s) 0.2 1.0 153 315
Approach LOS C D
Intersection Summary
Average Delay 6.2
Intersection Capacity Utilization 42.3% ICU Level of Service A
Analysis Period (min) 15
JD Engineering Synchro 10 Report

01-16-2020



Loon Call Meaford HCM Unsignalized Intersection Capacity Analysis

1: Future Driveway/Site Access & Highway 26 Total (2023) 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 ' i Y i Y

Traffic Volume (veh/h) 23 306 35 80 321 91 30 0 70 54 0 13

Future Volume (Veh/h) 23 306 35 80 321 91 30 0 70 54 0 13

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094

Hourly flow rate (vph) 24 326 37 85 341 97 32 0 74 57 0 14

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 438 363 918 1000 344 1008 970 390
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 438 363 918 1000 344 1008 970 390
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 22 22 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 93 86 100 89 69 100 98
cM capacity (veh/h) 1133 1196 232 223 703 184 232 663
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 24 363 85 438 106 71

Volume Left 24 0 85 0 32 57

Volume Right 0 37 0 97 74 14

cSH 1133 1700 1196 1700 436 215

Volume to Capacity 002 0.21 007 026 024 033

Queue Length 95th (m) 0.5 0.0 1.8 0.0 75 110

Control Delay (s) 8.2 0.0 8.2 0.0 159 298

Lane LOS A A C D

Approach Delay (s) 0.5 1.3 159 298

Approach LOS C D

Intersection Summary

Average Delay 4.3

Intersection Capacity Utilization 44.5% ICU Level of Service A

Analysis Period (min) 15

JD Engineering Synchro 10 Report

01-16-2020



Loon Call Meaford

HCM Unsignalized Intersection Capacity Analysis

1: Future Driveway/Site Access & Highway 26

Total (2028) 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 ' i Y i Y
Traffic Volume (veh/h) 7 306 16 41 289 27 32 0 74 85 0 21
Future Volume (Veh/h) 7 306 16 41 289 27 32 0 74 85 0 21
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 084 084 084 084 084 084 084 084 084 084 084 084
Hourly flow rate (vph) 8 364 19 49 344 32 38 0 88 101 0 25
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 376 383 856 864 374 926 857 360
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 376 383 856 864 374 926 857 360
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 22 22 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 96 85 100 87 52 100 96
cM capacity (veh/h) 1194 1175 260 280 677 211 283 689
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1
Volume Total 8 383 49 376 126 126
Volume Left 8 0 49 0 38 101
Volume Right 0 19 0 32 88 25
cSH 1194 1700 1175 1700 456 244
Volume to Capacity 0.01 023 004 022 028 052
Queue Length 95th (m) 0.2 0.0 1.0 0.0 89 216
Control Delay (s) 8.0 0.0 8.2 0.0 159 345
Lane LOS A A C D
Approach Delay (s) 0.2 0.9 159 345
Approach LOS C D
Intersection Summary
Average Delay 6.4
Intersection Capacity Utilization 43.1% ICU Level of Service A
Analysis Period (min) 15
JD Engineering Synchro 10 Report

01-16-2020



Loon Call Meaford HCM Unsignalized Intersection Capacity Analysis

1: Future Driveway/Site Access & Highway 26 Total (2028) 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 ' i Y i Y

Traffic Volume (veh/h) 23 322 35 80 337 91 30 0 70 54 0 13

Future Volume (Veh/h) 23 322 35 80 337 91 30 0 70 54 0 13

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094

Hourly flow rate (vph) 24 343 37 85 359 97 32 0 74 57 0 14

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 456 380 952 1036 362 1042 1006 408
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 456 380 952 1036 362 1042 1006 408
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 22 22 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 93 85 100 89 67 100 98
cM capacity (veh/h) 1115 1178 219 212 688 174 221 648
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 24 380 85 456 106 71

Volume Left 24 0 85 0 32 57

Volume Right 0 37 0 97 74 14

cSH 1115 1700 1178 1700 418 203

Volume to Capacity 002 022 007 027 025 035

Queue Length 95th (m) 0.5 0.0 1.9 0.0 80 118

Control Delay (s) 8.3 0.0 8.3 0.0 165 320

Lane LOS A A C D

Approach Delay (s) 0.5 1.3 165 320

Approach LOS C D

Intersection Summary

Average Delay 4.4

Intersection Capacity Utilization 45.4% ICU Level of Service A

Analysis Period (min) 15

JD Engineering Synchro 10 Report

01-16-2020



Loon Call Meaford

HCM Unsignalized Intersection Capacity Analysis
1: Future Driveway/Site Access & Highway 26

Total (2033) 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 ' i Y i Y
Traffic Volume (veh/h) 7 321 16 41 304 27 32 0 74 85 0 21
Future Volume (Veh/h) 7 321 16 41 304 27 32 0 74 85 0 21
Sign Control Free Free Stop Stop
Grade 0% 0% 0% 0%
Peak Hour Factor 084 084 084 084 084 084 084 084 084 084 084 084
Hourly flow rate (vph) 8 382 19 49 362 32 38 0 88 101 0 25
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 394 401 892 900 392 962 893 378
vC1, stage 1 conf vol
vC2, stage 2 conf vol
vCu, unblocked vol 394 401 892 900 392 962 893 378
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)
tF (s) 22 22 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 99 96 85 100 87 49 100 96
cM capacity (veh/h) 1176 1158 245 267 662 198 269 673
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1
Volume Total 8 401 49 394 126 126
Volume Left 8 0 49 0 38 101
Volume Right 0 19 0 32 88 25
cSH 1176 1700 1158 1700 438 230
Volume to Capacity 0.01 024 004 023 029 055
Queue Length 95th (m) 0.2 0.0 1.1 0.0 94 236
Control Delay (s) 8.1 0.0 8.2 0.0 165  38.0
Lane LOS A A C E
Approach Delay (s) 0.2 0.9 165  38.0
Approach LOS C E
Intersection Summary
Average Delay 6.6
Intersection Capacity Utilization 43.9% ICU Level of Service A
Analysis Period (min) 15
JD Engineering Synchro 10 Report

01-16-2020



Loon Call Meaford HCM Unsignalized Intersection Capacity Analysis

1: Future Driveway/Site Access & Highway 26 Total (2033) 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 ' i Y i Y

Traffic Volume (veh/h) 23 349 35 80 364 91 30 0 70 54 0 13

Future Volume (Veh/h) 23 349 35 80 364 91 30 0 70 54 0 13

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 094 094 094 094 094 094 094 094 094 094 094 094

Hourly flow rate (vph) 24 37 37 85 387 97 32 0 74 57 0 14

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 484 408 1008 1092 390 1098 1062 436
vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 484 408 1008 1092 390 1098 1062 436
tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2
tC, 2 stage (s)

tF (s) 22 22 3.5 4.0 3.3 3.5 4.0 3.3
p0 queue free % 98 93 84 100 89 64 100 98
cM capacity (veh/h) 1089 1151 200 196 663 158 204 625
Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 24 408 85 484 106 71

Volume Left 24 0 85 0 32 57

Volume Right 0 37 0 97 74 14

cSH 1089 1700 1151 1700 391 185

Volume to Capacity 002 024 007 028 027 038

Queue Length 95th (m) 0.5 0.0 1.9 0.0 87 133

Control Delay (s) 8.4 0.0 8.4 0.0 176  36.0

Lane LOS A A C E

Approach Delay (s) 0.5 1.3 176  36.0

Approach LOS C E

Intersection Summary

Average Delay 4.5

Intersection Capacity Utilization 46.8% ICU Level of Service A

Analysis Period (min) 15

JD Engineering Synchro 10 Report

01-16-2020



Loon Call Meaford

LC Development Group Inc.
JDE-19112

Date : January 16", 2020

Appendix E -
MTO Left Turn Analysis
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TAC Geometric Design Guide for Canadian Roads, June 2017 MTO Design Supplement
Highway 26 / Site Access & Future Driveway
2023 Total - Eastbound Exhibit 9A-18
Critical Case - PM Peak Hour
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TAC Geometric Desigh Guide for Canadian Roads, June 2017

MTO Design Supplement
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TAC Geometric Design Guide for Canadian Roads, June 2017 MTO Design Supplement
Sensitivity Analysis - Highway 26 / Site Access
2028 Total - Eastbound Exhibit 9A-18
Critical Case - PM Peak Hour
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Loon Call Meaford

LC Development Group Inc.
JDE-19112

Date : January 16", 2020

Appendix F —
OTM Signal Justification Sheets
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OTM Book 12 Signal Justification

Justification No. 7 - 2033 Total Traffic (Critical Case)

Highway 26 / Site Access & Future Driveway intersectior

Loon Call Meaford

Compliance Signal Underground
Justification Description Sectional Entire % | Warrant Provisions
Free Flow | Numerical % Warrant

A. Vehicle volume, all aproaches
1. Minimum Vehicluar (average hour) 480 505 105% 539 NO YES
\olume B. Vehicle volume, along minor streets °

(average hour) 120 95 79% NO NO

A. Vehicle volume, major street

(average hour) 480 368 77% NO NO
2. Delay to cross traffic B. Combined vehicle and pedestrian 51%

volume crossing artery from minor

streets (average hour) 50 50 101% NO YES

JD Engineering



Meaford Haven Development Traffic Impact Study Update
Warren D. Sinclair Construction Lid. December 2021

APPENDIX E

Level of Service Definitions

C.F. Crozier & Associates Inc.
Project No. 1930-5664



Level of Service Definitions

Two-Way Stop Controlled Intersections

Level of
Service

Control Delay per
Vehicle (seconds)

Interpretation

A

<10

EXCELLENT. Large and frequent
gaps in traffic on the main
roadway. Queuing on the minor
street is rare.

>10and <15

VERY GOOD. Many gaps exist in
traffic on the main roadway.
Queuing on the minor street is
minimal.

>15and £25

GOOD. Fewer gaps exist in traffic
on the main roadway. Delay on
minor approach becomes more
noticeable.

>25and £35

FAIR. Infrequent and shorter gaps in
traffic on the main roadway.
Queue lengths develop on the
minor street.

>35and £50

POOR. Very infrequent gaps in
traffic on the main roadway.
Queue lengths become noticeable.

> 50

UNSATISFACTORY. Very few gaps in
traffic on the main roadway.
Excessive delay with significant
queue lengths on the minor street.

Adapted from Highway Capacity Manual 2000, Transportation Research Board




Meaford Haven Development Traffic Impact Study Update
Warren D. Sinclair Construction Lid. December 2021

APPENDIX F
Capacity Analysis Worksheets

C.F. Crozier & Associates Inc.
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HCM Unsignalized Intersection Capacity Analysis

2021 Existing AM

1: 7th line & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i b 4 i i Y i Y

Traffic Volume (veh/h) 22 167 7 8 199 34 13 11 18 54 10 15

Future Volume (Veh/h) 22 167 7 8 199 34 13 11 18 54 10 15

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 08 08 08 08 088 088

Hourly flow rate (vph) 25 190 8 9 226 39 15 12 20 61 11 17

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 265 198 506 523 190 510 492 226

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 265 198 506 523 190 510 492 226

tC, single (s) 44 4.1 7.1 6.5 6.2 7.1 6.5 6.4

tC, 2 stage (s)

tF (s) 24 22 3.5 4.0 3.3 3.5 4.0 3.5

p0 queue free % 98 99 97 97 98 86 98 98

cM capacity (veh/h) 1167 1387 451 449 857 444 463 77

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 25 190 8 9 226 39 47 89

Volume Left 25 0 0 9 0 0 15 61

Volume Right 0 0 8 0 0 39 20 17

cSH 1167 1700 1700 1387 1700 1700 564 486

Volume to Capacity 002  0.11 0.00 0.01 013 002 008 0.8

Queue Length 95th (m) 0.5 0.0 0.0 0.2 0.0 0.0 2.2 5.3

Control Delay (s) 8.2 0.0 0.0 7.6 0.0 00 120 141

Lane LOS A A B B

Approach Delay (s) 0.9 0.3 12.0 14.1

Approach LOS B B

Intersection Summary

Average Delay 3.3

Intersection Capacity Utilization 32.7% ICU Level of Service A

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report

Page 1



HCM Unsignalized Intersection Capacity Analysis

2021 Existing AM

6: Ridge Road & Hwy. 26 07-19-2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 L

Traffic Volume (veh/h) 227 12 14 217 23 13

Future Volume (Veh/h) 227 12 14 217 23 13

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 088 083 088 088 088

Hourly flow rate (vph) 258 14 16 247 26 15

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 272 544 265

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 272 544 265

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 22 3.5 3.3

p0 queue free % 99 95 98

cM capacity (veh/h) 1303 491 779

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 272 16 247 41

Volume Left 0 16 0 26

Volume Right 14 0 0 15

cSH 1700 1303 1700 567

Volume to Capacity 0.16 0.01 0.15 0.07

Queue Length 95th (m) 0.0 0.3 0.0 19

Control Delay (s) 0.0 7.8 0.0 11.8

Lane LOS A B

Approach Delay (s) 0.0 0.5 11.8

Approach LOS B

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 22.7% ICU Level of Service

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report
Page 2



HCM Unsignalized Intersection Capacity Analysis

2021 Existing PM

1: 7th line & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i b 4 i i Y i Y

Traffic Volume (veh/h) 29 287 22 17 271 82 6 14 3 99 19 57

Future Volume (Veh/h) 29 287 22 17 271 82 6 14 3 99 19 57

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 08 08 08 08 088 088

Hourly flow rate (vph) 33 326 25 19 308 93 7 16 3 112 22 65

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 401 351 814 831 326 749 763 308

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 401 351 814 831 326 749 763 308

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 22 22 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 97 98 97 95 100 63 93 91

cM capacity (veh/h) 1169 1219 250 294 720 305 322 737

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 33 326 25 19 308 93 26 199

Volume Left 33 0 0 19 0 0 7 112

Volume Right 0 0 25 0 0 93 3 65

cSH 1169 1700 1700 1219 1700 1700 300 380

Volume to Capacity 003 019  0.01 002 018 005 009 052

Queue Length 95th (m) 0.7 0.0 0.0 0.4 0.0 0.0 23 234

Control Delay (s) 8.2 0.0 0.0 8.0 0.0 00 181 244

Lane LOS A A C C

Approach Delay (s) 0.7 0.4 18.1 24.4

Approach LOS C C

Intersection Summary

Average Delay 5.6

Intersection Capacity Utilization 45.1% ICU Level of Service A

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report

Page 1



HCM Unsignalized Intersection Capacity Analysis

2021 Existing PM

6: Ridge Road & Hwy. 26 07-19-2021
— N ¢ T N

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 L

Traffic Volume (veh/h) 355 34 19 346 24 8

Future Volume (Veh/h) 355 34 19 346 24 8

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 088 083 088 088 088

Hourly flow rate (vph) 403 39 22 393 27 9

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 442 860 422

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 442 860 422

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 3.5 3.3

p0 queue free % 98 91 99

cM capacity (veh/h) 1097 317 636

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 442 22 393 36

Volume Left 0 22 0 27

Volume Right 39 0 0 9

cSH 1700 1097 1700 363

Volume to Capacity 0.26 0.02 0.23 0.10

Queue Length 95th (m) 0.0 0.5 0.0 2.6

Control Delay (s) 0.0 8.3 0.0 16.0

Lane LOS A C

Approach Delay (s) 0.0 04 16.0

Approach LOS C

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 30.7% ICU Level of Service

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report
Page 2



HCM Unsignalized Intersection Capacity Analysis 2023 FB AM

1: 7th line & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i b 4 i i Y i Y

Traffic Volume (veh/h) 23 178 7 8 224 34 14 12 19 55 11 16

Future Volume (Veh/h) 23 178 7 8 224 34 14 12 19 55 11 16

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 26 202 8 9 255 39 16 14 22 62 12 18

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 294 210 551 566 202 556 535 255

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 294 210 551 566 202 556 535 255

tC, single (s) 44 4.1 7.1 6.5 6.2 7.1 6.5 6.4

tC, 2 stage (s)

tF (s) 24 2.2 35 4.0 3.3 35 4.0 35

p0 queue free % 98 99 96 97 97 85 97 98

cM capacity (veh/h) 1138 1373 419 424 844 410 437 742

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 26 202 8 9 255 39 52 92

Volume Left 26 0 0 9 0 0 16 62

Volume Right 0 0 8 0 0 39 22 18

cSH 1138 1700 1700 1373 1700 1700 534 453

Volume to Capacity 002 012 0.00 0.01 015 0.02 010 020

Queue Length 95th (m) 0.6 0.0 0.0 0.2 0.0 0.0 2.6 6.0

Control Delay (s) 8.2 0.0 0.0 7.6 0.0 00 125 150

Lane LOS A A B B

Approach Delay (s) 0.9 0.2 12.5 15.0

Approach LOS B B

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 34.2% ICU Level of Service A

Analysis Period (min) 15

CF. Crozier and Associates

Synchro 11 Light Report

Page 1



HCM Unsignalized Intersection Capacity Analysis 2023 FB AM

2: Ridge Road & Hwy. 26 07-19-2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 L

Traffic Volume (veh/h) 317 12 15 249 24 14

Future Volume (Veh/h) 317 12 15 249 24 14

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 083 088 088 088 0.8

Hourly flow rate (vph) 360 14 17 283 27 16

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 374 684 367

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 374 684 367

tC, single (s) 4.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 99 93 98

cM capacity (veh/h) 1196 397 683

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 374 17 283 43

Volume Left 0 17 0 27

Volume Right 14 0 0 16

cSH 1700 1196 1700 470

Volume to Capacity 0.22 0.01 0.17 0.09

Queue Length 95th (m) 0.0 0.3 0.0 2.4

Control Delay (s) 0.0 8.1 0.0 13.4

Lane LOS A B

Approach Delay (s) 0.0 0.5 13.4

Approach LOS B

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 27.4% ICU Level of Service

Analysis Period (min) 15

CF. Crozier and Associates

Synchro 11 Light Report
Page 2



HCM Unsignalized Intersection Capacity Analysis 2023 FB AM

3: Site & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 7 245 0 0 246 27 0 0 0 85 0 21

Future Volume (Veh/h) 7 245 0 0 246 27 0 0 0 85 0 21

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 08 08 08 08 088 088

Hourly flow rate (vph) 8 278 0 0 280 31 0 0 0 97 0 24

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 311 278 614 605 278 590 590 296

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 311 278 614 605 278 590 590 296

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 22 22 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 77 100 97

cM capacity (veh/h) 1249 1285 389 409 761 417 418 744

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 286 311 0 121

Volume Left 8 0 0 97

Volume Right 0 31 0 24

cSH 1249 1285 1700 457

Volume to Capacity 0.01 0.00 0.00 0.26

Queue Length 95th (m) 0.2 0.0 0.0 8.4

Control Delay (s) 0.3 0.0 0.0 15.7

Lane LOS A A C

Approach Delay (s) 0.3 0.0 0.0 15.7

Approach LOS A C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 31.2% ICU Level of Service A

Analysis Period (min) 15

CF. Crozier and Associates

Synchro 11 Light Report
Page 3



HCM Unsignalized Intersection Capacity Analysis 2023 FB PM

1: 7th line & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i b 4 i i Y i Y

Traffic Volume (veh/h) 29 315 23 18 290 83 6 15 3 101 20 58

Future Volume (Veh/h) 29 315 23 18 290 83 6 15 3 101 20 58

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 33 358 26 20 330 94 7 17 3 115 23 66

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 424 384 872 888 358 806 820 330

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 424 384 872 888 358 806 820 330

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 97 98 97 94 100 59 92 91

cM capacity (veh/h) 1146 1186 226 272 691 277 298 716

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 33 358 26 20 330 94 27 204

Volume Left 33 0 0 20 0 0 7 115

Volume Right 0 0 26 0 0 94 3 66

cSH 1146 1700 1700 1186 1700 1700 276 349

Volume to Capacity 003 0.21 002 002 019 006 010 058

Queue Length 95th (m) 0.7 0.0 0.0 0.4 0.0 0.0 26 282

Control Delay (s) 8.2 0.0 0.0 8.1 0.0 00 195 288

Lane LOS A A C D

Approach Delay (s) 0.7 0.4 195 288

Approach LOS C D

Intersection Summary

Average Delay 6.3

Intersection Capacity Utilization 46.8% ICU Level of Service A

Analysis Period (min) 15

CF. Crozier and Associates

Synchro 11 Light Report

Page 1



HCM Unsignalized Intersection Capacity Analysis 2023 FB PM

2: Ridge Road & Hwy. 26 07-19-2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 L

Traffic Volume (veh/h) 416 34 20 444 25 8

Future Volume (Veh/h) 416 34 20 444 25 8

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 088 083 088 088 088

Hourly flow rate (vph) 473 39 23 505 28 9

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 512 1044 492

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 512 1044 492

tC, single (s) 4.1 6.4 6.2

tC, 2 stage (s)

tF (s) 22 3.5 3.3

p0 queue free % 98 89 98

cM capacity (veh/h) 1064 246 580

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 512 23 505 37

Volume Left 0 23 0 28

Volume Right 39 0 0 9

cSH 1700 1064 1700 286

Volume to Capacity 0.30 0.02 0.30 0.13

Queue Length 95th (m) 0.0 0.5 0.0 3.5

Control Delay (s) 0.0 8.5 0.0 19.4

Lane LOS A C

Approach Delay (s) 0.0 04 19.4

Approach LOS C

Intersection Summary

Average Delay 0.8

Intersection Capacity Utilization 34.0% ICU Level of Service

Analysis Period (min) 15

CF. Crozier and Associates

Synchro 11 Light Report
Page 2



HCM Unsignalized Intersection Capacity Analysis 2023 FB PM

3: Site & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 23 396 0 0 378 91 0 0 0 54 0 13

Future Volume (Veh/h) 23 396 0 0 378 91 0 0 0 54 0 13

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 26 450 0 0 430 103 0 0 0 61 0 15

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 533 450 998 1035 450 984 984 482

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 533 450 998 1035 450 984 984 482

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 97 100 100 100 100 73 100 97

cM capacity (veh/h) 1035 1110 213 226 609 223 242 585

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 476 533 0 76

Volume Left 26 0 0 61

Volume Right 0 103 0 15

cSH 1035 1110 1700 254

Volume to Capacity 0.03 0.00 0.00 0.30

Queue Length 95th (m) 0.6 0.0 0.0 9.7

Control Delay (s) 0.7 0.0 0.0 251

Lane LOS A A D

Approach Delay (s) 0.7 0.0 0.0 251

Approach LOS A D

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 50.1% ICU Level of Service A

Analysis Period (min) 15

CF. Crozier and Associates

Synchro 11 Light Report
Page 3



HCM Unsignalized Intersection Capacity Analysis 2028 FB AM

1: 7th line & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i b 4 i i Y i Y

Traffic Volume (veh/h) 24 186 8 9 234 36 14 12 20 58 11 16

Future Volume (Veh/h) 24 186 8 9 234 36 14 12 20 58 11 16

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 27 211 9 10 266 41 16 14 23 66 12 18

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 307 220 575 592 211 581 560 266

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 307 220 575 592 211 581 560 266

tC, single (s) 44 4.1 7.1 6.5 6.2 7.1 6.5 6.4

tC, 2 stage (s)

tF (s) 24 2.2 35 4.0 3.3 35 4.0 35

p0 queue free % 98 99 96 97 97 83 97 98

cM capacity (veh/h) 1125 1361 402 409 834 393 422 731

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 27 211 9 10 266 41 53 96

Volume Left 27 0 0 10 0 0 16 66

Volume Right 0 0 9 0 0 41 23 18

cSH 1125 1700 1700 1361 1700 1700 522 434

Volume to Capacity 002 012  0.01 0.01 016 0.02 010 022

Queue Length 95th (m) 0.6 0.0 0.0 0.2 0.0 0.0 2.7 6.7

Control Delay (s) 8.3 0.0 0.0 7.7 0.0 00 127 156

Lane LOS A A B C

Approach Delay (s) 0.9 0.2 12.7 15.6

Approach LOS B C

Intersection Summary

Average Delay 3.5

Intersection Capacity Utilization 35.3% ICU Level of Service A

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report

Page 1



HCM Unsignalized Intersection Capacity Analysis 2028 FB AM

2: Ridge Road & Hwy. 26 07-19-2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 L

Traffic Volume (veh/h) 329 13 15 260 25 14

Future Volume (Veh/h) 329 13 15 260 25 14

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 083 088 088 088 0.8

Hourly flow rate (vph) 374 15 17 295 28 16

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 389 710 382

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 389 710 382

tC, single (s) 4.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 99 93 98

cM capacity (veh/h) 1181 382 670

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 389 17 295 44

Volume Left 0 17 0 28

Volume Right 15 0 0 16

cSH 1700 1181 1700 453

Volume to Capacity 0.23 0.01 0.17 0.10

Queue Length 95th (m) 0.0 0.4 0.0 2.6

Control Delay (s) 0.0 8.1 0.0 13.8

Lane LOS A B

Approach Delay (s) 0.0 04 13.8

Approach LOS B

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 28.1% ICU Level of Service

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report
Page 2



HCM Unsignalized Intersection Capacity Analysis 2028 FB AM

3: Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 7 257 0 0 258 27 0 0 0 85 0 21

Future Volume (Veh/h) 7 257 0 0 258 27 0 0 0 85 0 21

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 08 08 08 08 088 088

Hourly flow rate (vph) 8 292 0 0 293 31 0 0 0 97 0 24

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 324 292 640 632 292 616 616 308

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 324 292 640 632 292 616 616 308

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 22 22 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 76 100 97

cM capacity (veh/h) 1236 1270 373 395 747 400 403 732

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 300 324 0 121

Volume Left 8 0 0 97

Volume Right 0 31 0 24

cSH 1236 1270 1700 440

Volume to Capacity 0.01 0.00 0.00 0.28

Queue Length 95th (m) 0.2 0.0 0.0 8.9

Control Delay (s) 0.3 0.0 0.0 16.3

Lane LOS A A C

Approach Delay (s) 0.3 0.0 0.0 16.3

Approach LOS A C

Intersection Summary

Average Delay 2.7

Intersection Capacity Utilization 31.8% ICU Level of Service A

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report
Page 3



HCM Unsignalized Intersection Capacity Analysis 2028 FB PM

1: 7th line & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i b 4 i i Y i Y

Traffic Volume (veh/h) 31 330 24 19 304 87 7 15 3 106 21 61

Future Volume (Veh/h) 31 330 24 19 304 87 7 15 3 106 21 61

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 35 375 27 22 345 99 8 17 3 120 24 69

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 444 402 915 933 375 846 861 345

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 444 402 915 933 375 846 861 345

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 97 98 96 93 100 54 91 90

cM capacity (veh/h) 1127 1168 207 255 676 259 281 702

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 35 375 27 22 345 99 28 213

Volume Left 35 0 0 22 0 0 8 120

Volume Right 0 0 27 0 0 99 3 69

cSH 1127 1700 1700 1168 1700 1700 255 329

Volume to Capacity 003 022 002 002 020 006 0.11 0.65

Queue Length 95th (m) 0.8 0.0 0.0 0.5 0.0 0.0 29 340

Control Delay (s) 8.3 0.0 0.0 8.1 0.0 00 208 339

Lane LOS A A C D

Approach Delay (s) 0.7 0.4 208 339

Approach LOS C D

Intersection Summary

Average Delay 7.2

Intersection Capacity Utilization 48.1% ICU Level of Service A

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report

Page 1



HCM Unsignalized Intersection Capacity Analysis 2028 FB PM

2: Ridge Road & Hwy. 26 07-19-2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 L

Traffic Volume (veh/h) 435 36 21 462 26 9

Future Volume (Veh/h) 435 36 21 462 26 9

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 083 088 088 088 0.8

Hourly flow rate (vph) 494 41 24 525 30 10

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 535 1088 514

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 535 1088 514

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 35 3.3

p0 queue free % 98 87 98

cM capacity (veh/h) 1013 231 564

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 535 24 525 40

Volume Left 0 24 0 30

Volume Right 41 0 0 10

cSH 1700 1013 1700 271

Volume to Capacity 0.31 0.02 0.31 0.15

Queue Length 95th (m) 0.0 0.6 0.0 4.1

Control Delay (s) 0.0 8.6 0.0 206

Lane LOS A C

Approach Delay (s) 0.0 04 20.6

Approach LOS C

Intersection Summary

Average Delay 0.9

Intersection Capacity Utilization 35.1% ICU Level of Service

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report
Page 2



HCM Unsignalized Intersection Capacity Analysis 2028 FB PM

3: Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 23 417 0 0 397 91 0 0 0 54 0 13

Future Volume (Veh/h) 23 417 0 0 397 91 0 0 0 54 0 13

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 26 474 0 0 451 103 0 0 0 61 0 15

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 554 474 1044 1080 474 1028 1028 502

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 554 474 1044 1080 474 1028 1028 502

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 97 100 100 100 100 71 100 97

cM capacity (veh/h) 1016 1088 198 212 590 208 228 569

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 500 554 0 76

Volume Left 26 0 0 61

Volume Right 0 103 0 15

cSH 1016 1088 1700 238

Volume to Capacity 0.03 0.00 0.00 0.32

Queue Length 95th (m) 0.6 0.0 0.0 10.6

Control Delay (s) 0.7 0.0 0.0 271

Lane LOS A A D

Approach Delay (s) 0.7 0.0 00 271

Approach LOS A D

Intersection Summary

Average Delay 2.1

Intersection Capacity Utilization 51.2% ICU Level of Service A

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report
Page 3



HCM Unsignalized Intersection Capacity Analysis 2033 FB AM

1: 7th line & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i b 4 i i Y i Y

Traffic Volume (veh/h) 25 196 8 9 245 38 15 13 21 61 11 17

Future Volume (Veh/h) 25 196 8 9 245 38 15 13 21 61 11 17

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 28 223 9 10 278 43 17 15 24 69 12 19

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 321 232 602 620 223 608 586 278

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 321 232 602 620 223 608 586 278

tC, single (s) 44 4.1 7.1 6.5 6.2 7.1 6.5 6.4

tC, 2 stage (s)

tF (s) 24 2.2 35 4.0 3.3 35 4.0 35

p0 queue free % 97 99 96 96 97 82 97 97

cM capacity (veh/h) 111 1348 385 393 822 375 407 720

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 28 223 9 10 278 43 56 100

Volume Left 28 0 0 10 0 0 17 69

Volume Right 0 0 9 0 0 43 24 19

cSH 1111 1700 1700 1348 1700 1700 502 417

Volume to Capacity 003 013  0.01 0.01 016 003  0.11 0.24

Queue Length 95th (m) 0.6 0.0 0.0 0.2 0.0 0.0 3.0 74

Control Delay (s) 8.3 0.0 0.0 7.7 0.0 00 131 16.4

Lane LOS A A B C

Approach Delay (s) 0.9 0.2 13.1 16.4

Approach LOS B C

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 36.4% ICU Level of Service A

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report

Page 1



HCM Unsignalized Intersection Capacity Analysis 2033 FB AM

2: Ridge Road & Hwy. 26 07-19-2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 L

Traffic Volume (veh/h) 341 14 16 272 26 15

Future Volume (Veh/h) 341 14 16 272 26 15

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 083 088 088 088 0.8

Hourly flow rate (vph) 388 16 18 309 30 17

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 404 741 396

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 404 741 396

tC, single (s) 4.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 98 92 97

cM capacity (veh/h) 1166 366 658

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 404 18 309 47

Volume Left 0 18 0 30

Volume Right 16 0 0 17

cSH 1700 1166 1700 436

Volume to Capacity 0.24 0.02 0.18 0.11

Queue Length 95th (m) 0.0 0.4 0.0 2.9

Control Delay (s) 0.0 8.1 0.0 14.2

Lane LOS A B

Approach Delay (s) 0.0 04 14.2

Approach LOS B

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 28.8% ICU Level of Service

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report
Page 2



HCM Unsignalized Intersection Capacity Analysis 2033 FB AM

3: Site & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 7 270 0 0 271 27 0 0 0 85 0 21

Future Volume (Veh/h) 7 270 0 0 271 27 0 0 0 85 0 21

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 08 08 08 08 088 088

Hourly flow rate (vph) 8 307 0 0 308 31 0 0 0 97 0 24

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 339 307 670 662 307 646 646 324

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 339 307 670 662 307 646 646 324

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 22 22 3.5 4.0 3.3 3.5 4.0 3.3

p0 queue free % 99 100 100 100 100 75 100 97

cM capacity (veh/h) 1220 1254 356 380 733 382 387 7

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 315 339 0 121

Volume Left 8 0 0 97

Volume Right 0 31 0 24

cSH 1220 1254 1700 421

Volume to Capacity 0.01 0.00 0.00 0.29

Queue Length 95th (m) 0.2 0.0 0.0 9.4

Control Delay (s) 0.3 0.0 0.0 16.9

Lane LOS A A C

Approach Delay (s) 0.3 0.0 0.0 16.9

Approach LOS A C

Intersection Summary

Average Delay 2.8

Intersection Capacity Utilization 32.5% ICU Level of Service A

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report
Page 3



HCM Unsignalized Intersection Capacity Analysis 2033 FB PM

1: 7th line & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i b 4 i i Y i Y

Traffic Volume (veh/h) 32 346 25 20 319 92 7 16 3 112 22 64

Future Volume (Veh/h) 32 346 25 20 319 92 7 16 3 112 22 64

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 36 393 28 23 362 105 8 18 3 127 25 73

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 467 421 958 978 393 885 901 362

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 467 421 958 978 393 885 901 362

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 97 98 96 92 100 47 91 89

cM capacity (veh/h) 1105 1149 190 239 660 241 265 687

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 36 393 28 23 362 105 29 225

Volume Left 36 0 0 23 0 0 8 127

Volume Right 0 0 28 0 0 105 3 73

cSH 1105 1700 1700 1149 1700 1700 238 310

Volume to Capacity 003 023 002 002 021 006 012 0.73

Queue Length 95th (m) 0.8 0.0 0.0 0.5 0.0 0.0 33 425

Control Delay (s) 8.4 0.0 0.0 8.2 0.0 00 222 422

Lane LOS A A C E

Approach Delay (s) 0.7 0.4 222 422

Approach LOS C E

Intersection Summary

Average Delay 8.9

Intersection Capacity Utilization 49.5% ICU Level of Service A

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report

Page 1



HCM Unsignalized Intersection Capacity Analysis 2033 FB PM

2: Ridge Road & Hwy. 26 07-19-2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 L

Traffic Volume (veh/h) 454 38 22 431 28 9

Future Volume (Veh/h) 454 38 22 431 28 9

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 083 088 088 088 0.8

Hourly flow rate (vph) 516 43 25 547 32 10

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 559 1134 538

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 559 1134 538

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 35 3.3

p0 queue free % 97 85 98

cM capacity (veh/h) 992 216 547

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 559 25 547 42

Volume Left 0 25 0 32

Volume Right 43 0 0 10

cSH 1700 992 1700 253

Volume to Capacity 0.33 0.03 0.32 0.17

Queue Length 95th (m) 0.0 0.6 0.0 4.7

Control Delay (s) 0.0 8.7 0.0 221

Lane LOS A C

Approach Delay (s) 0.0 04 221

Approach LOS C

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 36.2% ICU Level of Service

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report
Page 2



HCM Unsignalized Intersection Capacity Analysis 2033 FB PM

3: Site & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (veh/h) 23 438 0 0 417 91 0 0 0 54 0 13

Future Volume (Veh/h) 23 438 0 0 417 91 0 0 0 54 0 13

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 26 498 0 0 474 103 0 0 0 61 0 15

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 577 498 1090 1127 498 1076 1076 526

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 577 498 1090 1127 498 1076 1076 526

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 97 100 100 100 100 68 100 97

cM capacity (veh/h) 996 1066 184 199 572 193 214 552

Direction, Lane # EB1 WB1 NB1 SB1

Volume Total 524 577 0 76

Volume Left 26 0 0 61

Volume Right 0 103 0 15

cSH 996 1066 1700 222

Volume to Capacity 0.03 0.00 0.00 0.34

Queue Length 95th (m) 0.6 0.0 00 116

Control Delay (s) 0.7 0.0 0.0 295

Lane LOS A A D

Approach Delay (s) 0.7 0.0 0.0 295

Approach LOS A D

Intersection Summary

Average Delay 2.2

Intersection Capacity Utilization 52.3% ICU Level of Service A

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report
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HCM Unsignalized Intersection Capacity Analysis 2023 FT AM

1: 7th line & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i b 4 i i Y i Y

Traffic Volume (veh/h) 23 188 7 8 246 34 14 11 19 55 10 15

Future Volume (Veh/h) 23 188 7 8 246 34 14 11 19 55 10 15

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 26 214 8 9 280 39 16 12 22 62 11 17

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 319 222 586 603 214 592 572 280

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 319 222 586 603 214 592 572 280

tC, single (s) 44 4.1 7.1 6.5 6.2 7.1 6.5 6.4

tC, 2 stage (s)

tF (s) 24 2.2 35 4.0 3.3 35 4.0 35

p0 queue free % 98 99 96 97 97 84 97 98

cM capacity (veh/h) 1113 1359 397 403 831 389 416 718

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 26 214 8 9 280 39 50 90

Volume Left 26 0 0 9 0 0 16 62

Volume Right 0 0 8 0 0 39 22 17

cSH 1113 1700 1700 1359 1700 1700 518 429

Volume to Capacity 002 013 0.00 0.01 016 002 010 021

Queue Length 95th (m) 0.6 0.0 0.0 0.2 0.0 0.0 2.6 6.3

Control Delay (s) 8.3 0.0 0.0 7.7 0.0 00 127 156

Lane LOS A A B C

Approach Delay (s) 0.9 0.2 12.7 15.6

Approach LOS B C

Intersection Summary

Average Delay 3.2

Intersection Capacity Utilization 34.7% ICU Level of Service A

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report

Page 1



HCM Unsignalized Intersection Capacity Analysis 2023 FT AM

2: Ridge Road & Hwy. 26 07-19-2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 L

Traffic Volume (veh/h) 362 13 18 274 26 24

Future Volume (Veh/h) 362 13 18 274 26 24

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 083 088 088 088 0.8

Hourly flow rate (vph) 411 15 20 311 30 27

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 426 770 418

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 426 770 418

tC, single (s) 4.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 98 91 96

cM capacity (veh/h) 1144 352 639

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 426 20 311 57

Volume Left 0 20 0 30

Volume Right 15 0 0 27

cSH 1700 1144 1700 447

Volume to Capacity 0.25 0.02 0.18 0.13

Queue Length 95th (m) 0.0 0.4 0.0 3.5

Control Delay (s) 0.0 8.2 0.0 14.2

Lane LOS A B

Approach Delay (s) 0.0 0.5 14.2

Approach LOS B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 29.8% ICU Level of Service

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report
Page 2



HCM Unsignalized Intersection Capacity Analysis 2023 FT AM

3: site & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b | b | i Y i Y

Traffic Volume (veh/h) 7 229 26 44 229 27 32 0 56 85 0 21

Future Volume (Veh/h) 7 229 26 44 229 27 32 0 56 85 0 21

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 8 260 30 50 260 31 36 0 64 97 0 24

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 291 290 675 682 275 716 682 276

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 291 290 675 682 275 716 682 276

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 99 96 90 100 92 68 100 97

cM capacity (veh/h) 1271 1272 344 355 764 306 356 763

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 8 290 50 291 100 121

Volume Left 8 0 50 0 36 97

Volume Right 0 30 0 31 64 24

cSH 1271 1700 1272 1700 531 347

Volume to Capacity 0.01 017 004 017 019 035

Queue Length 95th (m) 0.2 0.0 1.0 0.0 55 122

Control Delay (s) 7.9 0.0 7.9 0.0 134 208

Lane LOS A A B C

Approach Delay (s) 0.2 1.2 134 208

Approach LOS B C

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 39.0% ICU Level of Service A

Analysis Period (min)

15

C.F. Crozier & Associates

Synchro 11 Light Report

Page 3



HCM Unsignalized Intersection Capacity Analysis 2023 FT PM

1: 7th line & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i b 4 i i Y i Y

Traffic Volume (veh/h) 29 337 23 18 304 83 6 15 3 101 20 58

Future Volume (Veh/h) 29 337 23 18 304 83 6 15 3 101 20 58

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 33 383 26 20 345 94 7 17 3 115 23 66

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 439 409 912 928 383 846 860 345

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 439 409 912 928 383 846 860 345

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 97 98 97 93 100 56 92 91

cM capacity (veh/h) 1132 1161 211 258 669 260 282 702

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 33 383 26 20 345 94 27 204

Volume Left 33 0 0 20 0 0 7 115

Volume Right 0 0 26 0 0 94 3 66

cSH 1132 1700 1700 1161 1700 1700 260 330

Volume to Capacity 003 023 002 002 020 006 010 062

Queue Length 95th (m) 0.7 0.0 0.0 0.4 0.0 0.0 27 3141

Control Delay (s) 8.3 0.0 0.0 8.2 0.0 00 204 320

Lane LOS A A C D

Approach Delay (s) 0.6 0.4 204 320

Approach LOS C D

Intersection Summary

Average Delay 6.6

Intersection Capacity Utilization 47.6% ICU Level of Service A

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report

Page 1



HCM Unsignalized Intersection Capacity Analysis 2023 FT PM

2: Ridge Road & Hwy. 26 07-19-2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 L

Traffic Volume (veh/h) 445 35 30 485 26 14

Future Volume (Veh/h) 445 35 30 485 26 14

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 083 088 088 088 0.8

Hourly flow rate (vph) 506 40 34 551 30 16

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 546 1145 526

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 546 1145 526

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 35 3.3

p0 queue free % 97 86 97

cM capacity (veh/h) 1003 211 556

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 546 34 551 46

Volume Left 0 34 0 30

Volume Right 40 0 0 16

cSH 1700 1003 1700 269

Volume to Capacity 0.32 0.03 0.32 0.17

Queue Length 95th (m) 0.0 0.8 0.0 4.8

Control Delay (s) 0.0 8.7 0.0 211

Lane LOS A C

Approach Delay (s) 0.0 0.5 21.1

Approach LOS C

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 35.5% ICU Level of Service

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report
Page 2



HCM Unsignalized Intersection Capacity Analysis 2023 FT PM

3: site & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b | b | i Y i Y

Traffic Volume (veh/h) 23 389 29 49 371 91 22 0 37 54 0 13

Future Volume (Veh/h) 23 389 29 49 371 91 22 0 37 54 0 13

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 26 442 33 56 422 103 25 0 42 61 0 15

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 525 475 1060 1148 458 1122 1112 474

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 525 475 1060 1148 458 1122 1112 474

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 98 95 87 100 93 62 100 97

cM capacity (veh/h) 1042 1087 186 184 602 161 193 591

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 26 475 56 525 67 76

Volume Left 26 0 56 0 25 61

Volume Right 0 33 0 103 42 15

cSH 1042 1700 1087 1700 328 188

Volume to Capacity 002 028 005 031 020 040

Queue Length 95th (m) 0.6 0.0 1.3 0.0 6.0 145

Control Delay (s) 8.5 0.0 8.5 0.0 188  36.7

Lane LOS A A C E

Approach Delay (s) 04 0.8 188  36.7

Approach LOS C E

Intersection Summary

Average Delay 3.9

Intersection Capacity Utilization 45.8% ICU Level of Service A

Analysis Period (min) 15

C.F. Crozier & Associates

Synchro 11 Light Report
Page 3



HCM Unsignalized Intersection Capacity Analysis 2028 FT AM

1: 7th line & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i b 4 i i Y i Y

Traffic Volume (veh/h) 24 196 8 9 256 36 14 12 20 58 11 16

Future Volume (Veh/h) 24 196 8 9 256 36 14 12 20 58 11 16

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 27 223 9 10 291 41 16 14 23 66 12 18

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 332 232 612 629 223 618 597 291

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 332 232 612 629 223 618 597 291

tC, single (s) 44 4.1 7.1 6.5 6.2 7.1 6.5 6.4

tC, 2 stage (s)

tF (s) 24 2.2 35 4.0 3.3 35 4.0 35

p0 queue free % 98 99 96 96 97 82 97 97

cM capacity (veh/h) 1100 1348 379 389 822 370 402 707

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 27 223 9 10 291 41 53 96

Volume Left 27 0 0 10 0 0 16 66

Volume Right 0 0 9 0 0 41 23 18

cSH 1100 1700 1700 1348 1700 1700 499 411

Volume to Capacity 002 013  0.01 0.01 017 002 0.1 0.23

Queue Length 95th (m) 0.6 0.0 0.0 0.2 0.0 0.0 2.8 7.1

Control Delay (s) 8.4 0.0 0.0 7.7 0.0 00 131 16.4

Lane LOS A A B C

Approach Delay (s) 0.9 0.2 13.1 16.4

Approach LOS B C

Intersection Summary

Average Delay 3.4

Intersection Capacity Utilization 36.3% ICU Level of Service A

Analysis Period (min) 15

C.F.Crozier & Associates

Synchro 11 Light Report

Page 1



HCM Unsignalized Intersection Capacity Analysis 2028 FT AM

2: Ridge Road & Hwy. 26 07-19-2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 L

Traffic Volume (veh/h) 374 14 18 285 27 24

Future Volume (Veh/h) 374 14 18 285 27 24

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 083 088 088 088 0.8

Hourly flow rate (vph) 425 16 20 324 31 27

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 441 797 433

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 441 797 433

tC, single (s) 4.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 98 91 96

cM capacity (veh/h) 1130 339 627

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 441 20 324 58

Volume Left 0 20 0 31

Volume Right 16 0 0 27

cSH 1700 1130 1700 431

Volume to Capacity 0.26 0.02 0.19 0.13

Queue Length 95th (m) 0.0 0.4 0.0 3.7

Control Delay (s) 0.0 8.2 0.0 14.7

Lane LOS A B

Approach Delay (s) 0.0 0.5 14.7

Approach LOS B

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 30.5% ICU Level of Service

Analysis Period (min) 15

C.F.Crozier & Associates

Synchro 11 Light Report
Page 2



HCM Unsignalized Intersection Capacity Analysis 2028 FT AM

3: Site & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b | b | i Y i Y

Traffic Volume (veh/h) 7 241 26 44 241 27 32 0 56 85 0 21

Future Volume (Veh/h) 7 241 26 44 241 27 32 0 56 85 0 21

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 8 274 30 50 274 31 36 0 64 97 0 24

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 305 304 703 710 289 744 710 290

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 305 304 703 710 289 744 710 290

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 99 96 89 100 91 67 100 97

cM capacity (veh/h) 1256 1257 329 342 750 292 342 750

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 8 304 50 305 100 121

Volume Left 8 0 50 0 36 97

Volume Right 0 30 0 31 64 24

cSH 1256 1700 1257 1700 514 332

Volume to Capacity 0.01 018 004 018 019 0.36

Queue Length 95th (m) 0.2 0.0 1.0 0.0 57 130

Control Delay (s) 7.9 0.0 8.0 0.0 13.7 219

Lane LOS A A B C

Approach Delay (s) 0.2 1.1 13.7 219

Approach LOS B C

Intersection Summary

Average Delay 5.0

Intersection Capacity Utilization 39.6% ICU Level of Service A

Analysis Period (min)

15

C.F.Crozier & Associates

Synchro 11 Light Report

Page 3



HCM Unsignalized Intersection Capacity Analysis 2028 FT PM

1: 7th line & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i b 4 i i Y i Y

Traffic Volume (veh/h) 31 352 24 19 318 87 7 15 3 106 21 61

Future Volume (Veh/h) 31 352 24 19 318 87 7 15 3 106 21 61

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 35 400 27 22 361 99 8 17 3 120 24 69

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 460 427 956 974 400 886 902 361

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 460 427 956 974 400 886 902 361

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 97 98 96 93 100 50 91 90

cM capacity (veh/h) 1112 1143 193 241 654 242 266 688

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 35 400 27 22 361 99 28 213

Volume Left 35 0 0 22 0 0 8 120

Volume Right 0 0 27 0 0 99 3 69

cSH 1112 1700 1700 1143 1700 1700 240 310

Volume to Capacity 003 024 002 002 021 006 012 0.69

Queue Length 95th (m) 0.8 0.0 0.0 0.5 0.0 0.0 3.1 37.8

Control Delay (s) 8.3 0.0 0.0 8.2 0.0 00 219 386

Lane LOS A A C E

Approach Delay (s) 0.6 0.4 219 386

Approach LOS C E

Intersection Summary

Average Delay 7.9

Intersection Capacity Utilization 49.2% ICU Level of Service A

Analysis Period (min) 15

C.F.Crozier & Associates

Synchro 11 Light Report

Page 1



HCM Unsignalized Intersection Capacity Analysis 2028 FT PM

2: Ridge Road & Hwy. 26 07-19-2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 L

Traffic Volume (veh/h) 464 37 31 503 27 15

Future Volume (Veh/h) 464 37 31 503 27 15

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 083 088 088 088 0.8

Hourly flow rate (vph) 527 42 35 572 31 17

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 569 1190 548

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 569 1190 548

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 35 3.3

p0 queue free % 96 84 97

cM capacity (veh/h) 984 198 540

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 569 35 572 48

Volume Left 0 35 0 31

Volume Right 42 0 0 17

cSH 1700 984 1700 255

Volume to Capacity 0.33 0.04 0.34 0.19

Queue Length 95th (m) 0.0 0.9 0.0 54

Control Delay (s) 0.0 8.8 00 223

Lane LOS A C

Approach Delay (s) 0.0 0.5 22.3

Approach LOS C

Intersection Summary

Average Delay 1.1

Intersection Capacity Utilization 36.7% ICU Level of Service

Analysis Period (min) 15

C.F.Crozier & Associates

Synchro 11 Light Report
Page 2



HCM Unsignalized Intersection Capacity Analysis 2028 FT PM

3: Site & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b | b | i Y i Y

Traffic Volume (veh/h) 23 410 29 49 390 91 22 0 37 54 0 13

Future Volume (Veh/h) 23 410 29 49 390 91 22 0 37 54 0 13

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 26 466 33 56 443 103 25 0 42 61 0 15

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 546 499 1104 1192 432 1166 1158 494

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 546 499 1104 1192 432 1166 1158 494

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 97 95 86 100 93 59 100 97

cM capacity (veh/h) 1023 1065 173 173 584 149 181 575

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 26 499 56 546 67 76

Volume Left 26 0 56 0 25 61

Volume Right 0 33 0 103 42 15

cSH 1023 1700 1065 1700 309 175

Volume to Capacity 003 029 005 032 022 044

Queue Length 95th (m) 0.6 0.0 1.3 0.0 6.5 159

Control Delay (s) 8.6 0.0 8.6 0.0 198  40.6

Lane LOS A A C E

Approach Delay (s) 04 0.8 198  40.6

Approach LOS C E

Intersection Summary

Average Delay 4.0

Intersection Capacity Utilization 46.8% ICU Level of Service A

Analysis Period (min) 15

C.F.Crozier & Associates

Synchro 11 Light Report
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HCM Unsignalized Intersection Capacity Analysis 2033 FT AM

1: 7th line & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i b 4 i i Y i Y

Traffic Volume (veh/h) 25 206 8 9 267 38 15 13 21 61 11 17

Future Volume (Veh/h) 25 206 8 9 267 38 15 13 21 61 11 17

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 28 234 9 10 303 43 17 15 24 69 12 19

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 346 243 638 656 234 644 622 303

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 346 243 638 656 234 644 622 303

tC, single (s) 44 4.1 7.1 6.5 6.2 7.1 6.5 6.4

tC, 2 stage (s)

tF (s) 24 2.2 35 4.0 3.3 35 4.0 35

p0 queue free % 97 99 95 96 97 80 97 97

cM capacity (veh/h) 1086 1335 363 375 810 354 388 696

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 28 234 9 10 303 43 56 100

Volume Left 28 0 0 10 0 0 17 69

Volume Right 0 0 9 0 0 43 24 19

cSH 1086 1700 1700 1335 1700 1700 431 395

Volume to Capacity 003 014  0.01 0.01 018 003 012 025

Queue Length 95th (m) 0.6 0.0 0.0 0.2 0.0 0.0 3.1 7.9

Control Delay (s) 8.4 0.0 0.0 7.7 0.0 00 135 172

Lane LOS A A B C

Approach Delay (s) 0.9 0.2 13.5 17.2

Approach LOS B C

Intersection Summary

Average Delay 3.6

Intersection Capacity Utilization 37.5% ICU Level of Service A

Analysis Period (min) 15

C.F.Crozier & Associates

Synchro 11 Light Report
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HCM Unsignalized Intersection Capacity Analysis 2033 FT AM

2: Ridge Road & Hwy. 26 07-19-2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 L

Traffic Volume (veh/h) 386 39 14 297 28 15

Future Volume (Veh/h) 386 39 14 297 28 15

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 083 088 088 088 0.8

Hourly flow rate (vph) 439 44 16 338 32 17

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 483 831 461

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 483 831 461

tC, single (s) 4.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 3.6 3.3

p0 queue free % 99 90 97

cM capacity (veh/h) 1090 324 605

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 483 16 338 49

Volume Left 0 16 0 32

Volume Right 44 0 0 17

cSH 1700 1090 1700 386

Volume to Capacity 0.28 0.01 0.20 0.13

Queue Length 95th (m) 0.0 0.4 0.0 3.5

Control Delay (s) 0.0 8.4 0.0 15.7

Lane LOS A C

Approach Delay (s) 0.0 04 15.7

Approach LOS C

Intersection Summary

Average Delay 1.0

Intersection Capacity Utilization 32.7% ICU Level of Service

Analysis Period (min) 15

C.F.Crozier & Associates

Synchro 11 Light Report
Page 2



HCM Unsignalized Intersection Capacity Analysis 2033 FT AM

3: Site & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b | b | i Y i Y

Traffic Volume (veh/h) 7 254 26 44 254 27 32 0 56 85 0 21

Future Volume (Veh/h) 7 254 26 44 254 27 32 0 56 85 0 21

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 8 289 30 50 289 31 36 0 64 97 0 24

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 320 319 733 740 304 774 740 304

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 320 319 733 740 304 774 740 304

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 99 96 89 100 91 65 100 97

cM capacity (veh/h) 1240 1241 314 329 736 278 329 735

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 8 319 50 320 100 121

Volume Left 8 0 50 0 36 97

Volume Right 0 30 0 31 64 24

cSH 1240 1700 1241 1700 496 317

Volume to Capacity 0.01 019 004 019 020 0.38

Queue Length 95th (m) 0.2 0.0 1.0 0.0 6.0 138

Control Delay (s) 7.9 0.0 8.0 0.0 14.1 23.2

Lane LOS A A B C

Approach Delay (s) 0.2 1.1 14.1 23.2

Approach LOS B C

Intersection Summary

Average Delay 5.1

Intersection Capacity Utilization 40.3% ICU Level of Service A

Analysis Period (min)

15

C.F.Crozier & Associates

Synchro 11 Light Report
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HCM Unsignalized Intersection Capacity Analysis 2033 FT PM

1: 7th line & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b 4 i b 4 i i Y i Y

Traffic Volume (veh/h) 32 368 25 20 333 92 7 16 3 112 22 64

Future Volume (Veh/h) 32 368 25 20 333 92 7 16 3 112 22 64

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 36 418 28 23 378 105 8 18 3 127 25 73

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 483 446 1000 1019 418 926 942 378

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 483 446 1000 1019 418 926 942 378

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 97 98 95 92 100 44 90 89

cM capacity (veh/h) 1090 1125 177 226 639 225 251 673

Direction, Lane # EB1 EB2 EB3 WB1 WB2 WB3 NB1 SB1

Volume Total 36 418 28 23 378 105 29 225

Volume Left 36 0 0 23 0 0 8 127

Volume Right 0 0 28 0 0 105 3 73

cSH 1090 1700 1700 1125 1700 1700 224 292

Volume to Capacity 003 025 002 002 022 006 013 077

Queue Length 95th (m) 0.8 0.0 0.0 0.5 0.0 0.0 35 473

Control Delay (s) 8.4 0.0 0.0 8.3 0.0 00 234 491

Lane LOS A A C E

Approach Delay (s) 0.6 0.4 234 491

Approach LOS C E

Intersection Summary

Average Delay 9.8

Intersection Capacity Utilization 50.6% ICU Level of Service A

Analysis Period (min) 15

C.F.Crozier & Associates

Synchro 11 Light Report

Page 1



HCM Unsignalized Intersection Capacity Analysis 2033 FT PM

2: Ridge Road & Hwy. 26 07-19-2021
— N ¥ TN 7

Movement EBT EBR WBL WBT NBL NBR

Lane Configurations | b 4 L

Traffic Volume (veh/h) 483 39 32 522 29 15

Future Volume (Veh/h) 483 39 32 522 29 15

Sign Control Free Free  Stop

Grade 0% 0% 0%

Peak Hour Factor 088 083 088 088 088 0.8

Hourly flow rate (vph) 549 44 36 593 33 17

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 593 1236 571

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 593 1236 571

tC, single (s) 4.2 6.4 6.2

tC, 2 stage (s)

tF (s) 2.3 35 3.3

p0 queue free % 96 82 97

cM capacity (veh/h) 964 185 524

Direction, Lane # EB1 WB1 WB2 NB1

Volume Total 593 36 593 50

Volume Left 0 36 0 33

Volume Right 44 0 0 17

cSH 1700 964 1700 238

Volume to Capacity 0.35 0.04 0.35 0.21

Queue Length 95th (m) 0.0 0.9 0.0 6.2

Control Delay (s) 0.0 8.9 0.0 241

Lane LOS A C

Approach Delay (s) 0.0 0.5 24.1

Approach LOS C

Intersection Summary

Average Delay 1.2

Intersection Capacity Utilization 37.8% ICU Level of Service

Analysis Period (min) 15

C.F.Crozier & Associates

Synchro 11 Light Report
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HCM Unsignalized Intersection Capacity Analysis 2033 FT PM

3: Site & Hwy. 26 07-19-2021
A ey ¢ ANt 2 M4

Movement EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR

Lane Configurations b | b | i Y i Y

Traffic Volume (veh/h) 23 431 29 49 410 91 22 0 37 54 0 13

Future Volume (Veh/h) 23 431 29 49 410 91 22 0 37 54 0 13

Sign Control Free Free Stop Stop

Grade 0% 0% 0% 0%

Peak Hour Factor 088 08 08 08 08 08 088 08 08 088 088 0.8

Hourly flow rate (vph) 26 490 33 56 466 103 25 0 42 61 0 15

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 569 523 1152 1240 506 1214 1204 518

vC1, stage 1 conf vol

vC2, stage 2 conf vol

vCu, unblocked vol 569 523 1152 1240 506 1214 1204 518

tC, single (s) 4.1 4.1 7.1 6.5 6.2 7.1 6.5 6.2

tC, 2 stage (s)

tF (s) 2.2 2.2 35 4.0 3.3 35 4.0 3.3

p0 queue free % 97 95 84 100 93 56 100 97

cM capacity (veh/h) 1003 1043 160 162 566 138 170 558

Direction, Lane # EB1 EB2 WB1 WB2 NB1 SB1

Volume Total 26 523 56 569 67 76

Volume Left 26 0 56 0 25 61

Volume Right 0 33 0 103 42 15

cSH 1003 1700 1043 1700 291 162

Volume to Capacity 003  0.31 005 033 023 047

Queue Length 95th (m) 0.6 0.0 14 0.0 70 176

Control Delay (s) 8.7 0.0 8.6 0.0 211 455

Lane LOS A A C E

Approach Delay (s) 04 0.8 21.1 455

Approach LOS C E

Intersection Summary

Average Delay 4.2

Intersection Capacity Utilization 47.9% ICU Level of Service A

Analysis Period (min) 15

C.F.Crozier & Associates

Synchro 11 Light Report
Page 3
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Land Use: 220
Multifamily Housing (Low-Rise)

Description

Low-rise multifamily housing includes apartments, townhouses, and condominiums located within
the same building with at least three other dwelling units and that have one or two levels (floors).
Multifamily housing (mid-rise) (Land Use 221), multifamily housing (high-rise) (Land Use 222), and
off-campus student apartment (Land Use 225) are related land uses.

Additional Data

In prior editions of Trip Generation Manual, the low-rise multifamily housing sites were further
divided into rental and condominium categories. An investigation of vehicle trip data found no
clear differences in trip making patterns between the rental and condominium sites within the
ITE database. As more data are compiled for future editions, this land use classification can
be reinvestigated.

For the three sites for which both the number of residents and the number of occupied dwelling units
were available, there were an average of 2.72 residents per occupied dwelling unit.

For the two sites for which the numbers of both total dwelling units and occupied dwelling units were
available, an average of 96.2 percent of the total dwelling units were occupied.

This land use included data from a wide variety of units with different sizes, price ranges, locations,
and ages. Consequently, there was a wide variation in trips generated within this category. Other
factors, such as geographic location and type of adjacent and nearby development, may also have
had an effect on the site trip generation.

Time-of-day distribution data for this land use are presented in Appendix A. For the 10 general
urban/suburban sites with data, the overall highest vehicle volumes during the AM and PM on a
weekday were counted between 7:15 and 8:15 a.m. and 4:45 and 5:45 p.m., respectively. For the
one site with Saturday data, the overall highest vehicle volume was counted between 9:45 and
10:45 a.m. For the one site with Sunday data, the overall highest vehicle volume was counted
between 11:45 a.m. and 12:45 p.m.

For the one dense multi-use urban site with 24-hour count data, the overall highest vehicle volumes
during the AM and PM on a weekday were counted between 7:00 and 8:00 a.m. and 6:15 and 7:15
p.m., respectively.

For the three sites for which data were provided for both occupied dwelling units and residents, there
was an average of 2.72 residents per occupied dwelling unit.

The average numbers of person trips per vehicle trip at the five general urban/suburban sites at
which both person trip and vehicle trip data were collected were as follows:
* 1.13 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 7 and 9 a.m.

» 1.21 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.

it¢: Trip Generation Manual 10th Edition « Volume 2: Data * Residential (Land Uses 200-299)
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The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in British Columbia
(CAN), California, District of Columbia, Florida, Georgia, lllinois, Indiana, Maine, Maryland,
Minnesota, New Jersey, New York, Ontario, Oregon, Pennsylvania, South Dakota, Tennessee,
Texas, Utah, Virginia, and Washington.

It is expected that the number of bedrooms and number of residents are likely correlated to the
number of trips generated by a residential site. Many of the studies included in this land use did
not indicate the total number of bedrooms. To assist in the future analysis of this land use, it is
important that this information be collected and included in trip generation data submissions.

Source Numbers

168, 187, 188, 204, 211, 300, 305, 306, 319, 320, 321, 357, 390, 412, 418, 525, 530, 571, 579, 583,
864, 868, 869, 870, 896, 903, 918, 946, 947, 948, 951

30 Trip Generation Manual 10th Edition « Volume 2: Data * Residential (Land Uses 200-299) i —



Multifamily Housing (Low-Rise)
(220)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
General Urban/Suburban

42

199
23% entering, 77% exiting

Vehicle Trip Generation per Dwelling Unit

Standard Deviation

Average Rate

Range of Rates

0.46 0.18-0.74 0.12
Data Plot and Equation
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Trip Gen Manual, 10th Ed + Supplement
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Multifamily Housing (Low-Rise)
(220)

Vehicle Trip Ends vs: Dwelling Units
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban

Number of Studies: 50
Avg. Num. of Dwelling Units: 187
Directional Distribution: 63% entering, 37% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate Range of Rates Standard Deviation

0.56 0.18-1.25 0.16
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Land Use: 221
Multifamily Housing (Mid-Rise)

Description

Mid-rise multifamily housing includes apartments, townhouses, and condominiums located within
the same building with at least three other dwelling units and that have between three and 10
levels (floors). Multifamily housing (low-rise) (Land Use 220), multifamily housing (high-rise) (Land
Use 222), off-campus student apartment (Land Use 225), and mid-rise residential with 1st-floor
commercial (Land Use 231) are related land uses.

Additional Data

In prior editions of Trip Generation Manual, the mid-rise multifamily housing sites were further divided
into rental and condominium categories. An investigation of vehicle trip data found no clear differences
in trip making patterns between the rental and condominium sites within the ITE database. As more
data are compiled for future editions, this land use classification can be reinvestigated.

For the six sites for which both the number of residents and the number of occupied dwelling units
were available, there were an average of 2.46 residents per occupied dwelling unit.

For the five sites for which the numbers of both total dwelling units and occupied dwelling units were
available, an average of 95.7 percent of the total dwelling units were occupied.

Time-of-day distribution data for this land use are presented in Appendix A. For the eight general
urban/suburban sites with data, the overall highest vehicle volumes during the AM and PM on a
weekday were counted between 7:00 and 8:00 a.m. and 4:45 and 5:45 p.m., respectively.

For the four dense multi-use urban sites with 24-hour count data, the overall highest vehicle volumes
during the AM and PM on a weekday were counted between 7:15 and 8:15 a.m. and 4:15 and 5:15
p.m., respectively. For the three center city core sites with 24-hour count data, the overall highest
vehicle volumes during the AM and PM on a weekday were counted between 6:45 and 7:45 a.m.
and 5:00 and 6:00 p.m., respectively.

For the six sites for which data were provided for both occupied dwelling units and residents, there
was an average of 2.46 residents per occupied dwelling unit.

For the five sites for which data were provided for both occupied dwelling units and total dwelling
units, an average of 95.7 percent of the units were occupied.

The average numbers of person trips per vehicle trip at the five center city core sites at which both
person trip and vehicle trip data were collected were as follows:

+ 1.84 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 7 and 9 a.m.

* 1.94 during Weekday, AM Peak Hour of Generator

+ 2.07 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.

+ 2.59 during Weekday, PM Peak Hour of Generator

it¢: Trip Generation Manual 10th Edition « Volume 2: Data * Residential (Land Uses 200-299)
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The average numbers of person trips per vehicle trip at the 32 dense multi-use urban sites at which
both person trip and vehicle trip data were collected were as follows:

* 1.90 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 7 and 9 a.m.
* 1.90 during Weekday, AM Peak Hour of Generator
+ 2.00 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.
 2.08 during Weekday, PM Peak Hour of Generator
The average numbers of person trips per vehicle trip at the 13 general urban/suburban sites at which
both person trip and vehicle trip data were collected were as follows:
» 1.56 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 7 and 9 a.m.
+ 1.88 during Weekday, AM Peak Hour of Generator
+ 1.70 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.
 2.07 during Weekday, PM Peak Hour of Generator
The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Alberta (CAN), British
Columbia (CAN), California, Delaware, District of Columbia, Florida, Georgia, lllinois, Maryland,

Massachusetts, Minnesota, New Hampshire, New Jersey, Ontario, Oregon, Pennsylvania, South
Carolina, South Dakota, Tennessee, Utah, Virginia, and Wisconsin.

Source Numbers

168, 188, 204, 305, 306, 321, 357, 390, 436, 525, 530, 579, 638, 818, 857, 866, 901, 904, 910, 912,
918, 934, 936, 939, 944, 947, 948, 949, 959, 963, 964, 966, 967, 969, 970

Trip Generation Manual 10th Edition « Volume 2: Data * Residential (Land Uses 200-299) ne=



Multifamily Housing (Mid-Rise)
(221)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units

Weekday,

Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
General Urban/Suburban

53

207
26% entering, 74% exiting

Vehicle Trip Generation per Dwelling Unit

Average Rate

Range of Rates

Standard Deviation

0.36 0.06 - 1.61 0.19
Data Plot and Equation
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Multifamily Housing (Mid-Rise)
(221)

Vehicle Trip Ends vs:
On a:

Setting/Location:
Number of Studies:

Avg. Num. of Dwelling Units:
Directional Distribution:

Dwelling Units
Weekday,

Peak Hour of Adjacent Street Traffic,

One Hour Between 4 and
General Urban/Suburban
60

208
61% entering, 39% exiting

6 p.m.

Vehicle Trip Generation per Dwelling Unit

Standard Deviation

Average Rate

Range of Rates
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Land Use: 820
Shopping Center

Description

A shopping center is an integrated group of commercial establishments that is planned, developed,
owned, and managed as a unit. A shopping center’s composition is related to its market area in
terms of size, location, and type of store. A shopping center also provides on-site parking facilities
sufficient to serve its own parking demands. Factory outlet center (Land Use 823) is a related use.

Additional Data

Shopping centers, including neighborhood centers, community centers, regional centers, and super
regional centers, were surveyed for this land use. Some of these centers contained non-merchandising
facilities, such as office buildings, movie theaters, restaurants, post offices, banks, health clubs, and
recreational facilities (for example, ice skating rinks or indoor miniature golf courses).

Many shopping centers, in addition to the integrated unit of shops in one building or
enclosed around a mall, include outparcels (peripheral buildings or pads located on the
perimeter of the center adjacent to the streets and major access points). These buildings are
typically drive-in banks, retail stores, restaurants, or small offices. Although the data herein
do not indicate which of the centers studied included peripheral buildings, it can be assumed
that some of the data show their effect.

The vehicle trips generated at a shopping center are based upon the total GLA of the center. In
cases of smaller centers without an enclosed mall or peripheral buildings, the GLA could be the
same as the gross floor area of the building.

Time-of-day distribution data for this land use are presented in Appendix A. For the 10 general urban/
suburban sites with data, the overall highest vehicle volumes during the AM and PM on a weekday
were counted between 11:45 a.m. and 12:45 p.m. and 12:15 and 1:15 p.m., respectively.

The average numbers of person trips per vehicle trip at the 27 general urban/suburban sites at which
both person trip and vehicle trip data were collected were as follows:

» 1.31 during Weekday, AM Peak Hour of Generator
» 1.43 during Weekday, Peak Hour of Adjacent Street Traffic, one hour between 4 and 6 p.m.
* 1.46 during Weekday, PM Peak Hour of Generator

The sites were surveyed in the 1980s, the 1990s, the 2000s, and the 2010s in Alberta (CAN), British
Columbia (CAN), California, Colorado, Connecticut, Delaware, District of Columbia, Florida, Georgia,
lllinois, Indiana, lowa, Kansas, Kentucky, Maine, Maryland, Massachusetts, Michigan, Minnesota,
Nevada, New Jersey, New York, North Carolina, Ohio, Oklahoma, Oregon, Pennsylvania, South
Dakota, Tennessee, Texas, Vermont, Virginia, Washington, West Virginia, and Wisconsin.

Source Numbers

105, 110, 154, 156, 159, 186, 190, 198, 199, 202, 204, 211, 213, 239, 251, 259, 260, 269, 294, 295,
299, 300, 301, 304, 305, 307, 308, 309, 310, 311, 314, 315, 316, 317, 319, 358, 365, 376, 385, 390,
400, 404, 414, 420, 423, 428, 437, 440, 442, 444, 446, 507, 562, 580, 598, 629, 658, 702, 715, 728,
868, 870, 871, 880, 899, 908, 912, 915, 926, 936, 944, 946, 960, 961, 962, 973, 974, 978

it¢: Trip Generation Manual 10th Edition « Volume 2: Data * Retail (Land Uses 800-899)
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Shopping Center
(820)

Vehicle Trip Ends vs: 1000 Sq. Ft. GLA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 7 and 9 a.m.
Setting/Location: General Urban/Suburban

Number of Studies: 84
Avg. 1000 Sq. Ft. GLA: 351
Directional Distribution: 62% entering, 38% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GLA

Average Rate Range of Rates Standard Deviation

0.94 0.18 - 23.74 0.87

Data Plot and Equation
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X Study Site —  Fitted Curve Average Rate
Fitted Curve Equation: T = 0.50(X) + 151.78 R?=0.50

Trip Gen Manual, 10th Ed + Supplement @ Institute of Transportation Engineers



Shopping Center
(820)

Vehicle Trip Ends vs: 1000 Sq. Ft. GLA
On a: Weekday,
Peak Hour of Adjacent Street Traffic,
One Hour Between 4 and 6 p.m.
Setting/Location: General Urban/Suburban

Number of Studies: 261
Avg. 1000 Sq. Ft. GLA: 327
Directional Distribution: 48% entering, 52% exiting

Vehicle Trip Generation per 1000 Sq. Ft. GLA

Average Rate Range of Rates Standard Deviation

3.81 0.74 - 18.69 2.04

Data Plot and Equation
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c
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o
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X Study Site —  Fitted Curve Average Rate
Fitted Curve Equation: Ln(T) = 0.74 Ln(X) + 2.89 R?=0.82

Trip Gen Manual, 10th Ed + Supplement @ Institute of Transportation Engineers
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Major Road: Highway 26 Condition: Free Flow Date: 22-Jul-21
Minor Road: Site Access Major Rd. Lanes: 1 Project No.: 1930-5664
Horizon Year: 2033 Intersection Type: Proposed Analyst: M.Ferguson

OTM Book 12 - Table 19 - Justification 7 - Projected Volumes (Traffic Signal Justification for Future Development - Traffic Impact Studies)

MINIMUM MINIMUM COMPLIANCE
REQUIREMENT 1 REQUIREMENT 2 OR :
JUSTIFICATION DESCRIPTION LANE HIGHWAYS MORE LANE Sectional Entire
Free Flow | ReStricted | £ oo Fiow | RESCtd | \imerical Percentage |Percentage
Flow Flow
1. Minimum  |A. Vehicle Volume, All Approaches (Avg. Hour) 720 1080 900 1350 495 69%
Vehicular - - 45%
Volume B. Vehicle Volume, Along Minor Streets (Avg. 180 255 180 255 81 45%
Hour)
A. Vehicle Volume, Major Street (Avg. Hour) 720 1080 900 1350 414 58%
2. Delay to 589
Cross Traffic |B. Combined Vehicle and Pedestrian Volume o °
Crossing Artery From Minor Streets (Avg. Hour) 75 113 180 295 49 65%
Note: Signal Justification 7 Met: | [Yes [ X |No

Existing Intersection Requires 120 % Justification
Proposed Intersection Requires 150 % Justication
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TAC GDG for Canadian Roads —June 2017 MTO Design Supplement, April 2020
Section 9.17.2.2 — Safety Warrants

e This Section is Applicable including the following additional Guidance:

The warrant graphs provided in Appendix 9A, based on vehicles operating at the design
speed indicated, show the conditions when left turn storage lanes should be added or
where traffic signals are to be considered.

Exhibit 9-Q illustrates the upstream functional area of an intersection in relation to the
components of deceleration lane length, which consist of the perception-reaction
distance, the lane change and deceleration distance, and the storage length.

It may not be practical to provide the full length of the turn lane for deceleration due to
constraints such as restricted right-of-way, distance available between adjacent
intersections and storage needs. However, research has demonstrated that providing a
left- and right-turn lane on any intersection approach has a substantial crash reduction
benefits!. Therefore, turn lanes should be installed where warranted, even where the
distances of Exhibit 9-R cannot be achieved.

Figure 9.17.1 — Left-Turn Lane, Pictorial Description of Terms

e This Figure is Not Applicable and is replaced with Exhibit 9-Q.

Exhibit 9-Q
LEFT-TURN LANE, COMPONENETS OF DECELERATION LANE LENGTH

STORAGE DECELERATION LANE LENGTH
[ANE |

[a]
<
Q
ia
w
Q
w
=
|
\
\

PARALLEL LANE ) PR DISTANCE

__—— & MAIN HIGHWAY

Notes:

e di-15mis the assumed distance from minor roadway centerlines to auxiliary lane.
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TAC GDG for Canadian Roads —June 2017 MTO Design Supplement, April 2020

e d:-storage length for stopped vehicles waiting to turn.

e ds-distance travelled during deceleration after lane change

e da-distance travelled while decelerating and changing lanes from through-lane into turn-lane.

e ds-percetion and reaction distance travelled while driver recognizes upcoming turn lane and
prepares for the left maneuver.

Section 9.17.3 — Approach and Departure Tapers

This Section is Applicable including the following additional guidance:

Taper Length

Long tapers approximate the path drivers follow when entering an auxiliary lane from a
high-speed through lane. However, with exceptionally long tapers some through drivers
may tend to drift into the deceleration lane especially when the taper is on a horizontal
curve. In addition, long tapers may constrain the lateral movement of a driver desiring
to enter the auxiliary lanes.

The width of left turn lanes should be one increment (0.25 m) less than the through
lane with a minimum of 3.25 m and separated from through lanes by a solid painted
line and indicated by painted arrow according to the OTM Book 11 — Pavement, Hazard
and Delineation Markings.

For grades greater than 2%, the length of deceleration lane should be corrected
according to the factors shown in Exhibit 9-K. The correction is attained by multiplying
the deceleration length and added to taper; it will comprise the total deceleration
length. The length of taper, parallel, horizontal curve to smooth taper, and
corresponding design speeds are provided in Exhibit 9-R.

Table 9.17.1 — Approach and Departure Taper Ratios and Lengths for Left Turns at

Intersections

This Table is Not Applicable and is replaced with Exhibit 9-R.

Chapter 9 — Intersections
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TAC GDG for Canadian Roads —June 2017 MTO Design Supplement, April 2020

Exhibit 9-R
DECELERATION LENGTH FOR LEFT-TURN LANES, 2-LANES AND 4-LANE HIGHWAYS
FLAT GRADE 2% OR LESS

Design Deceleration Length Horizontal Curve
Speed Taper Parallel to Smooth
(km/h) (m) (m) Taper R (m)

50 85 20 500

60 100 30 750

70 115 40 1000

80 130 50 1200

90 145 60 1500

100 160 70 2000

110 170 80 2500

Section 9.17.4.2 — Deceleration Requirements

e This Section is Applicable including the following additional guidance:

The designer may have to determine which distance would be appropriate for the
driver to brake comfortably. The designer should choose amongst the worlds of
desirable, acceptable and minimum based on site specific conditions. For parallel lane
length only, it is desirable to include perception-reaction time but in acceptable practice
perception-reaction time may not be feasible and not cost effective. It is assumed that
when driver enters a left-turn lane (taper) they should be expecting to brake. In most
cases the driver would be expected to already transition their speed as they go through
the taper using perception-reaction time. According to Section 9.17.3 decision sight
distance should be considered in taper length to accommodate perception-reaction
distance. Using minimums all the way around in the process should be avoided. The
minimum desirable length of the taper and parallel length combined should not be less
than the stopping sight distance provided in Table 2.5.2 of Chapter 2.

Section 9.17.4.5 — Left-Turn Lanes on Both Approaches

e This Section is Applicable including the following additional guidance:

Positive Offset for Left-Turn Lanes

A potential for conflict exists when vehicles in opposing left-turn lanes on the major
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TAC GDG for Canadian Roads —June 2017

MTO Design Supplement, April 2020
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2033 FT - AM - site access WB
Exhibit 9A-20
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Geometric Design Guide for Canadian Roads
_...""f Chapter 2 — Design Controls, Classification and Consistency

e The frequency of collisions occurring as a result of vehicles striking objects less than 0.15 m in
height has been shown to be very low.™

e Asdiscussed above, a driver’s ability to discern small objects at a distance is limited.
e Ingeneral, a driver must see at least the top 0.15 m of an object in order to detect its presence.

e If such an object is of limited lateral size (e.g., a rock) a driver may well be able to take evasive
action rather than stop, particularly on a roadway with low traffic volumes.

e Evasion might not be possible if the object were a fallen tree, but in many parts of the country
this is an unlikely hazard since trees are not present or because local jurisdictions do not allow
trees to remain close to the roadway. In areas where logging trucks are present, the designer
should consider the possibility of a log falling onto the roadway from a truck.

The designer should adopt an object height based on the probability of a particular object occurring on
the roadway, as shown on Table 2.5.1. If fallen trees or rocks are a real risk, an object height of 0.15 m is
recommended. Otherwise, for stopping sight distance, a tail light height of 0.60 m is recommended. For
passing sight distance, an object height of 1.30 m will allow the driver to discern the top of an oncoming
typical car. A zero object height is recommended where road washouts are a serious risk, for example on
approaches to bridges and culverts in mountainous areas. It is only recommended for pavement
markings in critical situations such as at intersections or interchanges, as the driver’s ability to discern
the markings cannot be relied upon, and traffic signs should be used instead.

2.5.2.2 Deceleration Rate

Approximately 90 percent of all drivers decelerate at rates greater than 3.4 m/s’. Such deceleration is
within a driver’s capability to stay within their lane and maintain steering control during the braking
maneuver on wet surfaces. Therefore 3.4 m/s2 is a comfortable deceleration for most drivers and is
recommended as the deceleration threshold for determining stopping sight distance.”

Most vehicle braking systems and the tire-pavement friction levels of most roadways are capable of
providing a deceleration rate of at least 3.4 m/s”. Also, the friction available on most wet pavement
surfaces and the capabilities of most vehicle braking systems can provide braking friction that exceeds
this deceleration rate.

2.5.3 STOPPING SIGHT DISTANCE

Braking distance is the distance that it takes to stop a vehicle once the brakes have been applied. On a
level roadway this distance can be determined using the following formula:

V& (2.5.1)

d, = 0.039
a

Where:
d, = Braking distance (m)
V= Design speed (km/h)
a= Deceleration rate (m/s?)

Stopping sight distance is the sum of the distance travelled during the perception and reaction time and
the braking distance.
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Geometric Design Guide for Canadian Roads
Chapter 2 — Design Controls, Classification and Consistency _.'-_ﬂ_c

2 (2.5.2)

SSD =0.278Vt + 0.039 "

SSD = Stopping sight distance (m)
t=Brake reaction time, 2.5 s
= Design speed (km/h)
a= Deceleration rate (m/s?)
Table 2.5.2 gives the minimum stopping sight distances on level grade, on wet pavement, for a range of
design speeds. These values are used for vertical curve design, intersection geometry and the placement

of traffic control devices. The stopping sight distances quoted in Table 2.5.2 may need to be increased
for a variety of reasons related to grade and vehicle type as noted below.

Table 2.5.2: Stopping Sight Distance on level roadways for Automobiles™

Design speed | Brake reaction | Braking distance Stopping sight distance
(km/h) distance (m) on level (m) Calculated (m) Design (m)

20 13.9 4.6 18.5 20
30 20.9 10.3 31.2 35
40 27.8 18.4 46.2 50
50 34.8 28.7 63.5 65
60 41.7 41.3 83.0 85
70 48.7 56.2 104.9 105
80 55.6 73.4 129.0 130
90 62.6 92.9 155.5 160
100 69.5 114.7 184.2 185
110 76.5 138.8 215.3 220
120 83.4 165.2 248.6 250
130 90.4 193.8 284.2 285

Note: Brake reaction distance predicated on a time of 2.5 s; deceleration rate of 3.4 m/sz used to determine
calculated sight distance.

The Effect of Grade

Braking distances will increase on downgrades and decrease on upgrades. When the roadway is on a
grade, formula 2.5.1 for braking distance is modified as follows:

V2 (2.5.3)
254 [(a/9.81) + G]

dp =

Where:
d, = Braking distance (m)
V= Design speed (km/h)
a= Deceleration rate (m/sz)
G = Grade (m/m) (G is positive if vehicles uphill and negative if downhill)
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Geometric Design Guide for Canadian Roads

_ﬂ Chapter 9 - Intersections

Table 9.9.4: Design Intersection Sight Distance — Case B1, Left Turn From Stop

Design Speed Stopping Sight Intersection Sight Distance for Passenger Cars
(km/h) Distance (m) Calculated (m) Design (m)
20 20 41.7 45
30 35 62.6 65
40 50 834 85
50 65 104.3 105
60 85 1251 130
70 105 146.0 150
80 130 166.8 170
90 160 187.7 190
100 185 208.5 210
110 220 2294 230
120 250 250.2 255
130 285 2711 275

Note: Intersection sight distance shown is for a stopped passenger car to turn left onto a two-lane
highway with no median and grades 3% or less. For other conditions, the time gap should be adjusted
and the sight distance recalculated.

Sight distance design for left turns at divided-highway intersections should consider multiple design
vehicles and median width. If the design vehicle used to determine sight distance for a divided-highway
intersection is larger than a passenger car, then sight distance for left turns will need to be checked for
that selected design vehicle and for smaller design vehicles as well. If the divided-highway median is
wide enough to store the design vehicle with a clearance to the through lanes of approximately 1 m at
both ends of the vehicle, no separate analysis for the departure sight triangle for left turns is needed on
the minor-road approach for the near roadway to the left. In most cases, the departure sight triangle for
right turns (case B2) will provide sufficient sight distance for a passenger car to cross the near roadway
to reach the median. Possible exceptions are addressed in the discussion of case B3.
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