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1 Introduction

IBI Group (IBI) was retained by Coco Group to undertake a Traffic Impact Assessment (TIA) Brief
in relation to the proposed expansion of the Elginburg Quarry on Unity Road near the rural hamlet
of Elginburg, located in the City of Kingston, Ontario. The site location is shown in Figure 1 below.

The purpose of the study is to supersede all previous transportation studies prepared for the site
and provide a revised estimate of anticipated traffic impacts based on revisions to the application.
The study will focus on recent improvements to the transportation network and highlight other
measures that have been undertaken by Coco Group to minimize impacts to the surrounding
communities.

The following items will be addressed as part of this TIA Brief in general accordance with the City
of Kingston’s Traffic Impact Study Guidelines (July 2016):

1) Summarize the existing and future transportation network within the vicinity of the site;
2) ldentify any future developments within the vicinity of the site;

3) Summarize the expected number of new site-generated trips during the weekday morning
and afternoon peak hours of adjacent street traffic;

4) Analyse future background and total traffic conditions and identify any necessary road
improvements required to accommodate the proposed expansion to the quarry; and

5) Review the location of existing site access intersection to ensure conformance with the
best practices established in the Transportation Association of Canada’s Geometric
Design Guide for Canadian Roads relating to auxiliary turn lanes or slip-around lanes.
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Figure 1 - Site Location
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2 Description of Proposed Development

The existing Elginburg Quarry produces a range of products including various sized aggregates
and asphalt products. On-site operations include extraction, aggregate processing and asphalt
production. The facility currently has a licensed annual extraction limit of 0.5 million tonnes per

year and operates primarily during daytime hours (7am to 7pm) and occasionally during nighttime
hours (7pm to 7am).

The proposed expansion of the Elginburg Quarry will be 73.8 hectares in size and will have a
separate Aggregate Resources Act Licence. The proposed Aggregate Resources Act Site Plans
that will govern this site include the following conditions:

e The aggregate from this site will be shipped to market from the existing Elginburg Quarry
License Number 2901.

e No more that 1 million tonnes of material shall be removed from this site in combination
with the existing Elginburg License Number 2901 in any calendar year.

The TIA Brief considers operations commencing in 2022 and the proposed expansion will only
operate during daytime hours (7am to 7pm), however extraction for the existing quarry may
continue to operate at night in accordance with the requirements of the existing quarry Aggregate
Resources Act Site Plans. The site plan for the proposed expansion is shown in Appendix A.
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The site of the proposed expansion is currently undeveloped, although a hydro corridor and gas
pipeline cross the quarry lands. The existing quarry access will be used for access to/from the
proposed expansion. Internal haul roads will connect the two properties.

3 Background

The Elginburg Quarry was purchased in 2018 by Coco Properties Corporation, a Division of Coco
Group. Since purchasing the property, Coco Group has endeavoured to address community
concerns by:

e Expressing to the City of Kingston Mayor and Council that Coco Group is supportive of
speed limit reductions on Unity Road (if desired or warranted in the future);

e Making a commitment to the community to restrict truck traffic on Cordukes Road and Bur
Brook Road to local deliveries only. As part of this commitment, Coco Group submitted a
request to the City of Kingston Council on March 10, 2020, to pass a By-law to restrict
truck traffic on Cordukes Road and Bur Brook Road to local deliveries only. This By-law
was passed by City of Kingston Council on October 6, 2020;

e Adding signage and issuing a letter to all truck drivers that speed limits must be adhered
to and that all haul trucks are to use provincial highway and regional roads only. The letter
stated that Cordukes Road and Bur Brook Road were to be used for local deliveries only.
Any truck caught violating these rules would be banned from entering the Elginburg
Quarry; and

e Establishing a Community Liaison Committee to discuss any new/ongoing concerns and
items of interest to the local community relating to the Elginburg Quarry.

In recent years, the City of Kingston has made changes to the transportation network that provide
overall benefit to the community, including the signalization of the Highway 38 & Unity Road
intersection and set-back stop bars at the Sydenham Road & Unity Road intersection to more
safely accommodate truck movements.

Prior to the purchase of the Elginburg Quarry by Coco Group, two transportation studies were
completed in support of the proposed expansion:

o Traffic Review Study (IBI Group, January 2014) summarized existing traffic conditions on
Unity Road, estimated future site-generated traffic volumes, reviewed sightlines at the site
access, reviewed the right-turn taper and slip-by lane at the site access, and analysed
operating speeds on Unity Road. The study concluded that Average Annual Daily Traffic
(AADT) on Unity Road in 2014 was approximately 2200 vehicles per day, sightlines at the
site access were acceptable, the speeds on Unity Road were not expected to create
significant conflicts with site-generated traffic, and the geometric layout of the right-turn
taper and slip-by lane were consistent with a design speed of 70 to 80 km/h.

» The 2014 Traffic Review Study and its results / recommendations are now
superseded by this Transportation Impact Brief

e Truck Route Evaluation Study (1Bl Group, July 2015, revised February 2018) evaluated a
variety of potential trucking routes for delivering loads from the quarry. A total of six routes
were evaluated, including a hypothetical route along a potential new road next to the gas
pipeline. The results of the analysis indicated that the hypothetical new road next to the
pipeline would provide the best balance of features to allow for safe and efficient
transportation of materials from the quarry, however, the feasibility of such a corridor was
unknown as it would require acquiring property for the new road. The remaining routes all
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scored similarly indicating that none of the remaining routes were more optimal than the
rest.

» The 2015 Truck Route Evaluation Study no longer has any relevance as the
preferred route has been ruled out by the property owner and alternative routes
utilizing Cordukes Road and Bur Brook Road are no longer viable due to heavy
vehicle restrictions.

4 Study Analysis Years

Based on the City of Kingston Traffic Impact Study Guidelines, intersection capacity analysis must
be completed under existing traffic conditions, future background and total traffic conditions at site
build-out, and future background and total traffic conditions 5-years beyond full build-out.
Extraction operations in the proposed expansion has been assumed to begin in 2022, therefore,
the following analysis years will be assessed:

e 2020 - Existing conditions
e 2022 - Full build-out
e 2027 - 5 years beyond full build-out

5  Traffic Data and Analysis Periods

The COVID-19 pandemic has had a significant impact on traffic volumes and any data collected
in 2020 would be unlikely to be representative of typical conditions. As such, the Existing (2020)
Traffic analysis has estimated traffic volumes representative of 2020 traffic conditions by applying
an annual 2% growth factor to historical, pre-pandemic traffic volumes. This approach was vetted
and approved by City staff prior to the commencement of this study.

The analysis undertaken in this study will review traffic conditions on the adjacent roadways within
the study area during the weekday morning and afternoon peak hours and will evaluate the relative
impacts of the quarry using the highest hourly volume of truck traffic expected to be generated
over the course of a day.

6 Existing Transportation Network

The following roadways are located within the vicinity of the proposed development:

¢ Unity Road (Regional Road 19) is a two-lane rural arterial road under the jurisdiction of
the City of Kingston that extends east-west from Highway 401 in Odessa to Battersea
Road in Kingston. The posted speed limit on Unity Road is 80 km/h, reducing to 50 km/h
through the community of Elginburg.

e Sydenham Road (Regional Road 9) is a two-lane rural arterial road under the jurisdiction
of the City of Kingston that extends north-south from Rutledge Road in Sydenham to
Princess Street in Kingston. The posted speed limit on Sydenham Road is 60 km/h,
increasing to 80 km/h north of Burbrook Road and reducing to 50 km/h through the
community of Elginburg.
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Cordukes Road is a two-lane rural local road under the jurisdiction of the City of Kingston
that extends north-south from Unity Road to Highway 38. Cordukes Road has a posted
speed limit of 60 km/h and heavy vehicles are restricted from using this road.

Burbrook Road is a two-lane rural arterial road under the jurisdiction of the City of
Kingston that extends east-west from west of Highway 38 to Perth Road. It has a posted
speed limit of 50 km/h and restricts heavy vehicle traffic between Highway 38 and
Cordukes Road.

Highway 38 is a two-lane rural arterial road under the jurisdiction of the City of Kingston
that extends from Highway 7 near Sharbot Lake to Kingston. The posted speed limit is 80
km/h, reducing to 60 km/h near Unity Road and 70 km/h south of Burbrook Road.

Highway 401 is a four-lane divided provincial highway under the jurisdiction of the Ontario
Ministry of Transportation (MTO) that extends from Windsor, Ontario to the Quebec border
where it transitions to Autoroute 20. The posted speed limit on Highway 401 is 100 km/h.

There are two key signalized intersections within the established study area:

Highway 38 & Unity Road
Sydenham Road & Unity Road

The intersection of Highway 38 & Unity Road has recently been upgraded from a two-way stop-
controlled intersection to a signalized intersection.

Traffic volumes representative of Existing (2020) Traffic conditions are illustrated in Figure 2. The
turning movement counts have been provided in Appendix B.

Figure 2 - Existing (2020) Traffic
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Historical collision data has been provided by the City of Kingston for the segment of Unity Road
along the site frontage and is included in Appendix C. Based on the data provided, there has only
been one reported collision within proximity to the site access in recent years.
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7 Future Conditions

71 Future Transportation Network

Based on the Kingston Transportation Master Plan (TMP), there are currently no roadway network
modifications planned within the study area.

7.2  Adjacent Developments

The City of Kingston’s Development and Services Hub (DASH) does not identify any development
applications of significance within the study area that would have a directimpact on traffic volumes.

7.3  Background Traffic Growth

Based on discussions with City of Kingston staff, it was established that a 2% average annual
growth rate would be used to estimate future background traffic volumes.

74 Site Traffic Generation

If the Elginburg Quarry Expansion is approved, a condition of approval will be to limit truck trips to
a maximum of 22 inbound and outbound truck-trips per hour during daytime hours, for a total of
44 two-way trips per hour, with consideration that all trucks enter and exit the quarry within a period
of less than 60 minutes. This hourly volume represents the worst-case hourly volume of truck
traffic that can be generated by the site based on the limitations described in the Acoustic
Assessment Report (Freefield Ltd., March 2020) regarding the proposed expansion. Despite the
existing quarry only permitting 0.5 million tonnes a year, during a peak hour, this amount of traffic
can already be generated at the existing quarry. The proposed quarry to permit 1.0 million tonnes
in combination with the existing quarry will not increase peak hour shipping since limitations on-
site restrict how many trucks can be loaded and shipped within any given hour. Any increased
production will therefore be spread over the course of the quarry’s operating hours. Based on a
review of existing quarry traffic movements, the maximum hourly volume of truck trips described
above would be rare. Table 1 below illustrates the historical hourly truck-trip generation of the
existing quarry based on ticket data provided by Coco Group.

Table 1 - Historical Hourly Trip Generation

Average Hourly Truck

Trips Observed 99 22 >9 o
Hours per Year Truck
Volumes Exceeded 44 N/A 0 hours 0 hours 7 hours

(inbound and
outbound)

As Table 1 illustrates, the average hourly truck generation of the quarry is typically well below the
hourly truck limit identified in the Acoustic Assessment report. Further analysis of this data did not
indicate any occurrences of hourly truck volumes exceeding 44, except for in 2020 when this
occurred on only 7 individual hours between the months of January and September.

Table 2 summarizes total site-generated traffic upon opening of the proposed expansion. Each
truck-trip includes one inbound trip and one outbound trip as trucks arrive at the quarry to pick up
a load and leave the facility to deliver the load.
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Table 2 — Total Site-Generated Traffic at Full Build-Out

AM Peak Hour 22 22 44
PM Peak Hour 22 22 44

The above trip generation includes trips that may be generated by the existing quarry, however,
to be conservative, no reductions have been applied to account for existing truck trips captured in
the traffic volume data at intersections within the study area.

The quarry operates with only a nominal number of employees on site which are expected to
arrive/depart outside the peak hours of adjacent traffic. As such, employee-related trips can be
considered negligible and have not been included in this analysis.

As noted previously, the existing quarry is permitted to operate during nighttime hours; however,
the combined volume of background and site-generated traffic is expected to be much lower than
the combined volume during the daytime peak hours and therefore the weekday morning and
afternoon peak hours are considered the critical hours for the purposes of this study.

Based on the directional distribution of traffic on Unity Road, it is estimated that 65% of trucks
head towards Kingston via Sydenham Road and the remainder use Highway 38. Site-generated
truck-trips were distributed as follows:

e 65% to/from the south via Sydenham Road
e 35% to/from the south via Highway 38

Note: It is acknowledged that the distribution of quarry-related traffic is highly variable and based
on customer demand, however the distribution presented in this study applies new trips to the
most sensitive intersection movements as to avoid underestimating the traffic impacts of the
quarry expansion.

Figure 3 illustrates future site-generated traffic volumes at full build-out of the site.

Figure 3 - Site-Generated Traffic
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7.5  Future Background and Total Traffic

Future (2022 & 2027) Background Traffic volumes were estimated by applying the background
traffic growth rate to all movements at the intersections of Unity Road & Highway 38 and Unity
Road and Sydenham Road. Figure 5 and Figure 6 illustrate the projected Future (2022 & 2027)
Background Traffic volumes, respectively.

Figure 4 - Future (2022) Background Traffic
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Figure 5 - Future (2027) Background Traffic
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Future (2022 & 2027) Total Traffic volumes were estimated by superimposing site-generated
traffic volumes onto background traffic volumes. Figure 8 and Figure 9 illustrate the projected
Future (2022 & 2027) Total Traffic volumes, respectively.
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Figure 6 - Future (2022) Total Traffic
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Figure 7 - Future (2027) Total Traffic
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8 Intersection Capacity Analysis

An intersection capacity analysis has been conducted for all study area intersections under
Existing (2020), Future (2022 & 2027) Background Traffic and Future (2022 & 2027) Total Traffic
conditions. The results of these analyses have been summarized below in Tables 3 to 9. Synchro
analysis reports have been provided in Appendix D.

Table 3 - Existing (2020) Traffic Results

1: Highway 38 & Unity Road — LOS ‘B’ (LOS ‘B’)

EBT 37.8 (40.1) D (D) 0.13 (0.32) 11.9 (22.7)
EBR 0.7 (0.6) A(A) 0.10 (0.08) 0.0 (0.0)
WBT 36.7 (36.9) D (D) 0.13 (0.14) 14.1 (12.9)
WBR 0.2 (2.8) A(A) 0.04 (0.19) 0.0 (2.3)
NBL 3.0 (3.3) A (A) 0.05 (0.03) 2.3 (2.9)
NBT 7.8 (15.1) A (B) 0.13(0.68)  21.3(179.3)
NBR 0.0 (0.0) A (A) 0.00 (0.01) 0.0 (0.0)
SBL 2.8 (3.6) A (A) 0.05 (0.06) 3.7 (2.6)
SBT 11.4 (8.2) B (A) 0.58 (0.24)  150.2 (40.3)
SBR 0.0 (0.0) A (A) 0.01 (0.01) 0.0 (0.0)
EBT 12.3 (22.0) B (C) 0.25 (0.54) 15.3 (36.6)
WBT 27.3(20.2) C (C) 0.63 (0.57) 41.0 (37.0)
NBT 7.3 (16.6) A (B) 0.22 (0.76) 17.0 (91.3)
SBT 18.7 (8.9) B (A) 0.79 (0.32) 95.4 (28.7)

Note: AM (PM) Peak Hour Results

December 17, 2021 10



IBIl GROUP TRANSPORTATION IMPACT ASSESSMENT - FINAL REPORT (REVISED)
ELGINBURG QUARRY EXPANSION
Submitted to Coco Group Inc.

Table 4 - Future (2022) Background Traffic Results

1: Highway 38 & Unity Road — LOS ‘B’ (LOS ‘B’)

EBT 38.5 (41.2) D (D) 0.14 (0.34) 12.2 (23.1)
EBR 0.7 (0.6) A (A) 0.11 (0.08) 0.0 (0.0)
WBT 37.6 (37.5) D (D) 0.14 (0.16) 14.1 (13.3)
WBR 0.3 (3.4) A (A) 0.05 (0.21) 0.0 (2.8)
NBL 3.0 (3.3) A (A) 0.05 (0.03) 2.3(3.0)
NBT 7.6 (15.3) A (B) 0.13(0.69)  21.7 (187.1)
NBR 0.0 (0.0) A (A) 0.00 (0.01) 0.0 (0.0)
SBL 2.7 (3.6) A (A) 0.05 (0.06) 3.7 (2.6)
SBT 11.5 (8.1) B (A) 0.59 (0.24)  155.2 (41.2)
SBR 0.0 (0.0) A (A) 0.01 (0.01) 0.0 (0.0)
EBT 12.4 (22.8) B (C) 0.26 (0.55) 15.4 (37.2)
WBT 28.0 (21.0) C(C) 0.64 (0.59) 41.8 (37.9)
NBT 7.4 (16.8) A (B) 0.22 (0.77) 17.5 (95.0)
SBT 19.3 (8.9) B (A) 0.80 (0.33) 98.7 (29.4)

Note: AM (PM) Peak Hour Results

December 17, 2021
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Table 5 - Future (2027) Background Traffic Results

1: Highway 38 & Unity Road — LOS ‘B’ (LOS ‘B’)

EBT 41.9 (44.8) D (D) 0.22 (0.41) 13.0 (25.1)
EBR 1.2(0.7) A (A) 0.15 (0.09) 0.0 (0.0)
WBT 40.9 (39.1) D (D) 0.22 (0.19) 15.0 (14.2)
WBR 0.5 (4.5) A (A) 0.07 (0.24) 0.0 (4.0)
NBL 2.9 (3.4) A (A) 0.07 (0.03) 2.6 (3.2)
NBT 7.0 (17.3) A (B) 0.14 (0.74)  23.9 (#251.1)
NBR 0.0 (0.0) A (A) 0.00 (0.01) 0.0 (0.0)
SBL 2.6 (4.0) A (A) 0.05 (0.08) 4.1 (2.9)
SBT 12.5(9.2) B (A) 0.64 (0.27)  #190.6 (46.3)
SBR 0.0 (0.0) A (A) 0.01 (0.02) 0.0 (0.0)
EBT 12.9 (25.5) B (C) 0.28 (0.61) 16.5 (41.0)
WBT 33.9 (24.1) C(C) 0.72 (0.65)  #52.5 (42.5)
NBT 7.5 (20.2) A (C) 0.23(0.81)  19.1 (#136.7)
SBT 21.9 (9.5) C(A) 0.83(0.35)  #135.8 (34.6)

Note: AM (PM) Peak Hour Results

December 17, 2021
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Table 6 - Future (2022) Total Traffic Results

1: Highway 38 & Unity Road — LOS ‘B’ (LOS ‘B’)

12.0 (23.1)
0.0 (0.0)
16.8 (16.3)
0.0 (2.8)
2.6 (3.0)
22.8 (187.1)
0.0 (0.0)
4.1 (2.6)
163.3 (41.2)
0.0 (0.0)

0.7 (0.7)

-()
-()
0.0 (0.7)
- ()

16.4 (39.7)
42.0 (37.6)
20.0 (#126.5)
98.9 (31.5)

EBT 38.0 (41.2) D (D) 0.14 (0.34)
EBR 0.7 (0.6) A(A) 0.10 (0.08)
WBT 38.5(40.4) D (D) 0.21 (0.26)
WBR 0.2 (3.4) A(A) 0.04 (0.21)
NBL 3.2(3.3) A (A) 0.05 (0.03)
NBT 8.0 (15.3) A (B) 0.13 (0.69)
NBR 0.1 (0.1) A(A) 0.02 (0.02)
SBL 3.0(3.6) A (A) 0.05 (0.06)
SBT 12.1 (8.1) B (A) 0.59 (0.24)
SBR 0.0 (0.0) A(A) 0.01 (0.01)
2: Elginburg Quarry & Unity Road — LOS ‘A’ (LOS ‘A’)
NBT 10.7 (11.8) B (B) 0.04 (0.04)
NBR -(-) - () -(-)
WBLN1 - () - () -(-)
SBL 8.5(8.9) A (A) 0.02 (0.02)
SBT 0.0 (0.0) A (A) - ()
EBT 12.1 (24.1) B (C) 0.31 (0.60)
WBT 28.4 (20.9) C(C) 0.65 (0.58)
NBT 8.1 (20.0) A (B) 0.28 (0.81)
SBT 19.4 (9.3) B (A) 0.80 (0.32)

Note: AM (PM) Peak Hour Results

December 17, 2021
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Table 7 - Future (2027) Total Traffic Results

1: Highway 38 & Unity Road — LOS ‘B’ (LOS ‘B’)

EBT 40.9 (44.8) D (D) 0.20 (0.41) 12.8 (25.1)
EBR 1.2 (0.7) A(A) 0.14 (0.09) 0.0 (0.0)
WBT 42.9 (42.9) D (D) 0.30 (0.30) 171 (17.1)
WBR 0.5 (4.5) A(A) 0.06 (0.24) 0.0 (4.0)
NBL 3.2(3.4) A (A) 0.07 (0.03) 2.7 (3.2)
NBT 7.4 (17.3) A (B) 0.14 (0.74) 25.0 (#251.1)
NBR 0.1 (0.1) A(A) 0.02 (0.02) 0.0 (0.0)
SBL 2.8 (4.0) A (A) 0.05 (0.08) 4.4 (2.9)
SBT 13.1(9.2) B (A) 0.64 (0.27) #205.5 (46.3)
SBR 0.0 (0.0) A(A) 0.01 (0.02) 0.0 (0.0)
2: Elginburg Quarry & Unity Road — LOS ‘A’ (LOS ‘A’)

NBT 10.8 (12.1) B (B) 0.04 (0.05) 0.7 (0.7)
NBR -(-) - () -(-) - ()
WBLN1 - () - () -(-) - ()
SBL 8.6 (9.0) A (A) 0.02 (0.02) 0.0 (0.7)
SBT 0.0 (0.0) A (A) - () -(-)
EBT 12.6 (28.0) B (C) 0.34 (0.67) 17.4 (43.6)
WBT 32.1(24.7) C(C) 0.71 (0.66) #48.2 (42.5)
NBT 8.3(23.1) A (C) 0.29 (0.84) 22.0 (#153.8)
SBT 21.9(9.8) C (A) 0.83 (0.34) #136.1 (37.0)

Note: AM (PM) Peak Hour Results

As indicated in the above tables, all study area intersections are anticipated to operate at an
acceptable level of service (i.e. LOS ‘E’ or better) throughout the timeframe of this study under
both background and total traffic conditions. The overall impact of the proposed development on
vehicle delays and queues has been shown to be minimal.

Supplementary analysis has also been completed to determine the maximum number of truck-
trips the Elginburg Quarry could generate while maintaining all study intersections within City of
Kingston targets. Based on this analysis, the Elginburg Quarry could generate up to 75 truck-trips
per hour (inbound and outbound) during the weekday morning and afternoon peak hour without
any of the study intersections exceeding LOS ‘E’ or a v/c ratio greater than 1.00. As the site is
limited to approximately a third of this volume, it is not expected that site-generated traffic will
result in any capacity issues at the study area intersections.

December 17, 2021 14
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9 Haul Routes

As noted above, Coco Group Inc. has taken steps to ensure that truck traffic will be prohibited
from using Cordukes Road and Bur Brook Road (except for local deliveries) to reduce community
impacts. Access to the Kingston market area will continue to use Unity Road, Highway 138,
Sydenham Road and Perth Road as the primary haul routes. It is important to acknowledge the
constrained intersection geometry at the Unity/Sydenham intersection, however despite the
increased annual extraction limit proposed by the quarry expansion, peak hour truck volumes are
not expected to increase over existing conditions and therefore the impact of existing quarry traffic
on the adjacent road network will not be exacerbated by the proposed expansion.

Figure 8 - Haul Routes
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10 Site Access Review

An auxiliary left-turn lane warrant analysis was completed for the site access intersection under
Future (2027) Total Traffic conditions. The results of the analysis indicate that an auxiliary left-turn
lane is not warranted at this location based on the total hourly volume of trucks entering the quarry
as compared with the through volume, the assumed design speed of the road and the opposing
eastbound volume. The results of the left-turn lane warrant analysis are provided in Appendix E.

Although an auxiliary left-turn lane is not warranted at this location, a slip-around lane exists for
westbound vehicles to maintain consistent operating speeds and to avoid hazard to decelerating
quarry-related vehicles. The design of the westbound left-turn slip-around lane has been reviewed

to ensure it is in conformance with the Transportation Association of Canada (TAC) Geometric
Design Guide for Canadian Roads.

A speed survey was conducted on Unity Road by IBI Group on November 20, 2013. The survey
found that the average operating speed on Unity Road was 80 km/h and the 85" percentile
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operating speed was 88 km/h. A more recent speed survey was conducted by the City of Kingston
in June 2017 which had observed an average operating speed of 83 km/h and an 85" percentile
operating speed of 93 km/h. The observed operating speeds from the 2017 survey are therefore
generally consistent with the observations from the 2013 survey.

As indicated in Table 8, the current geometry of the approach and departure tapers of the left-turn
slip-around lane are consistent with a design speed of 80 km/h rather than the observed 85t
percentile operating speed of approximately 90 km/h.

Table 8 — Left-Turn Slip-Around Lane Dimensions

Approach Taper 50m 53m to 168m 95m to 189m
(~110m ideal) (~140m ideal)

Parallel Lane 65m 45m 45m

Departure Taper 50m 53m to 168m 95m to 189m
(~110m ideal) (~140m ideal)

Based on the recommended taper length range, both the approach and departure tapers are
deficient by at least 45 meters for the observed operating speed of the road. A taper length of
approximately 140m is recommended for both the approach and the departure tapers based on a
90 km/h design speed. It should also be noted that this taper length is also within the acceptable
range for a 100 km/h design speed.

The eastbound right-turn taper has also been reviewed to ensure it is in conformance with the
TAC Geometric Design Guide for Canadian Roads. The existing taper is approximately 70m in
length which roughly corresponds to a design speed of 70 km/h. Although technically deficient by
only 10 metres for a design speed of 90km/h, the existing right-turn taper length is appropriate for
the slower approach speed of quarry-related vehicles and therefore no modifications are
recommended.

11 Conclusion

The Elginburg Quarry was purchased in 2018 by Coco Properties Corporation, a Division of Coco
Group. Since this time Coco has endeavoured to mitigate the social impacts of the quarry and
work with the City and the local community to address concerns such as speeding, noise and haul
routes. A Community Liaison Committee has also been established to maintain an open dialogue
with the community to promptly address concerns as they arise.

The City of Kingston has also recently made notable improvements within the study area, such as
the signalization of the Highway 38 & Unity Road intersection, set-back stop bar locations at the
Sydenham Road & Unity Road intersection to facilitate truck turning movements and an
amendment to the Traffic By-law, based on a request by Coco Group, prohibiting heavy truck
traffic on Cordukes Road and Bur Brook Road (Highway 38 to Cordukes Road).

The results of this study indicate that the Elginburg Quarry is expected to generate up to 22 truck-
trips per hour (44 two-way) based on the established noise limitations for the site. A review of
historical ticket data at the quarry indicated that this hourly volume of truck traffic is rare under
current quarry operations and only occurs a few hours through the year. An intersection capacity
analysis was completed for the intersections of Highway 38 & Unity Road, Sydenham Road &
Unity Road, and the site access intersection on Unity Road. The results of the analysis indicate
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that site-generated traffic has a negligible impact on ftraffic operations and all study area
intersections are projected to operate at an acceptable Level of Service (i.e. LOS ‘E’ or better)
within the timeframe of this study. Supplemental analysis has indicated that as many as 75 truck
trips (in and out) can be accommodated before the study area intersections begin to experience
any capacity limitations — a scenario that is not possible due to stipulated truck traffic noise
thresholds and on-site processing limitations.

A geometric review of the site access intersection was undertaken. Based on the maximum hourly
volume of truck traffic expected, exclusive auxiliary turning lanes were not found to be warranted
at the site access. A westbound slip-around lane currently exists to help maintain the speed of
through traffic along Unity Road and avoid hazard with trucks entering the quarry. The design of
the left-turn slip-around lane was found to correspond with the average operating speed on Unity
Road rather than the 85th percentile speed (design/operating speed). Based on the observed
operating speed, the approach and departure taper lengths were found to be deficient by at least
45 metres each. It is therefore recommended that the approach and departure tapers in the
westbound direction be lengthened to meet the ideal design standard of 140 metres each. The
right-turn taper was also found to be substandard by only 10 metres, however with the reduced
approach speed of quarry-related traffic, the existing right turn taper length can be considered
appropriate and therefore no modifications are required.

Based on the findings of this study, it is the overall opinion of IBI Group that the continued
use of the existing haul route can accommodate the proposed quarry expansion, subject
to the recommended improvements at the site access.

Prepared by: Reviewed by:

((:\Az:ft m %N

Eric McLaren, EIT David Hook, P.Eng.
Engineering Intern Transportation Engineer
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OPERATIONAL PLAN NOTES

1.2.1 SEQUENCE AND DIRECTION OF OPERATION
The expansion area will be developed from the adjacent Elginburg Quarry | in an east to west direction, in two separate area, north and south of the cross-site
pipeline. The land north of the pipeline is called “Phase North of Pipeline”, and the land south of the pipeline is called “Phase South of Pipeline”. The order of
the phasing will be dictated by rock quality and market demand.

1.2.2 STRIPPING AND STOCKPILING
Topsoil and overburden will be stripped seasonally, as required, to expose an area required for the season’s production. Stripped material will be constructed
into berms, used for progressive rehabilitation or stored in piles on site for future use.

1.2.3 LIFTS
The quarry will operate in up to 3 lifts, benched at approximate elevation 125 m ASL and 115 m ASL. Depending on rock quality, market demand, and to
facilitate rehabilitation, the lower bench may be mined to a shear face provided the elevation does not exceed 25 meters in height and the upper bench can
support a 2:1 slope to final water level.

will vary with the areas being developed. Only upon approval of the National Energy Board, one pipeline crossing is to be maintained
outh quarry in the expansion area. The location of the pipeline crossing may move as quarry operations advance

1.2.5 PROPOSED ENTRANCE AND EXIT
Main entrance and exit from quarry will be through existing entrance on license 2901. There will be an entrance from existing license (2901) on both the north
side of pipeline as well as south side. An accessway for use by Hydro One to access tower #1 will be in the northwest corner of the site.

1.2.6 GROUNDWATER TABLE AND DEPTH OF EXTRACTION
The groundwater table is sloped across the site in a mainly north to south direction. The water table elevation has been established at approximately 134 m ASL
in the north to 106 m ASL at the south end of the site. The maximum depth of extraction will be 103 m AS.L.

1.2.7 SURFACE WATER DIVERSION AND DISCHARGE
Water from the north expansion area will be pumped or will flow via gravity to the north sump on the east side of the existing quarry. From here it will flow via
gravity or will be pumped through the culvert beneath the pipeline into the south quarry. This water and all other drainage from the south quarry (existing and
expansion areas) will discharge via pumping from a sump or by gravity into the water course at the south side of the existing quarry. The enhanced permeability

of the rock and the low water table at the south side of the quarry may allow for elimination of surface water discharge from the quarry. Discharge will be
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1.2.9 BUILDINGS AND STRUCTURES
No new buildings are currently planned for the site. Buildings including ready-mix concrete plant, and asphalt plant on existing quarry, may be added to,

relocated or removed and new buildings may be added with prior approval of the MNR. A crushing plant may be located on the site and may be relocated from
time to time also.

1.2.10 STOCKPILES

Topsoil and overburden will be stockpiled in perimeter berms. If the crushing plant is to be operated on the site, stockpiles may be located strategically to
minimize operational noise.

1.2.11 AGGREGATE STOCKPILES AND RECYCLED MATERIALS

Stockpiles may be constructed on the floor of the excavation adjacent to portable processing equipment. Typically, stockpiles will rise no higher than 20 m
above the original ground elevation. Imported recycle materials will include asphalt grindings, concrete with re-enforcement bar removed, glass and porcelain
and sand materials to blend and feed portable crushing and screening plants.

1.2.28 MONITORING REQUIREMENTS

The recommendations and/or monitoring programs referenced in section 1.1.10 will be
adhered to throughout the sites development. Graphical components of these key
recommendations are shown on these plans.

Hydrogeological Impact Assessment

The following is a summary of recommendations made:

1. Monthly groundwater level monitoring is recommended in DDH 10-01. BH 11-02, BH 11-03, BH 11-04, BH 12-01,
BH 12-02, BH 12-03, BH 13-01, the domestic well at 2528 Unity Road, and in the following three additional
monitoring wells:

a. Future Monitoring Well 1 (FMW-1} on the Lot 12-Lot 13 boundary, approximately 60 m south of BH 13-01, to be
drilled prior to extraction within the western half of Lot 13,

b. FMW-2 on the Lot 11-Lot 12 boundary at the northwest corner of the part of the expansion lands in Lot 12, to
be drilled prior to extraction within Lot 12.

c. FMW-3 on the Lot 11-Lot 12 boundary at the southwest corner of the part of the expansion lands in Lot 12, to
be drilled prior to extraction within Lot 12.

2. Annual winter photographic seepage face monitoring is recommended on all available extraction faces within 250
m of Unity Road in the western half of Lot 13 and also in Lot 12. This would consist of taking one or more
photographs of the rock face from static viewpoints, where possible based on quarry operations. The information
will provide a record of seepage into the quarry in the winter when ice will form at key seepage locations.

3. No extraction of the third lift {i.e., below 115 mASL) should occur within 250 m of the property at 2528 Unity
Road, and west of the Lot 12/Lot 13 lot line.

4. A grouting pilot study may be considered during extraction of Lift 3 in Lot 13, if suitable conditions exist. The terms
of reference for the study are included in AppendixJ.

5. In consultation with the property owner, drainage from 2467 Unity Road must be allowed to discharge at the
southern end of this property by way of a culvert{s} or break{s) in the berm.

6. The existing PTTW will be sufficient for dewatering of the existing quarry and the expansion area until its expiry in
2022. Upon renewal, it is recommended to combine the monitoring programs proposed in this report for the
quarry expansion with the monitoring program for the existing quarry.

POR 9.

shielding POR 9

ii. a4 m high noise barrier (Barrier 7), located as shown in Figure A4.1 of the Acoustic Assessment Report (2014), is to be provided

shielding POR 3.

shielding POR 3.

Acoustic Assessment Report

. The operation of the Portable Crushing and Screening Plant (Crusher), may take place only during the daytime period
(07:00 —19:00), and comply with the following:
a. When operatingin Phase North of Pipeline:

i.  The Portable Crushing and Screening Plant is to be located south of Line A B at a maximum elevation of 125 m ASL with Lift Faces,
located at a maximum of 25 m to the north and west of the Crusher, shielding receptors POR 1, 10 and 11.

ii. A7 mhigh noise barrier (Barrier 9) located at a maximum of 25 m from Crusher shielding POR 3 is to be provided. Barrier 9 can be
reduced to 5 m high when operating the Crusher below 115 m ASL. Refer to Figure A4.3, Appendix 4 of the Acoustic Assessment
Report (2014).

b. When operatingin Phase South of Pipeline:

1. The Portable Crushing and Screening Plant is to be located at a maximum elevation of 125 m ASL when north of LineC D and 115 m
ASL when south of Line C D, with Lift Faces located at a maximum of 25 m to the west of the Crusher, shielding receptors POR 8 and

. The operation of a Standard Hydraulic Rock Drill (Drill), may take place only during the daytime period (07:00 — 19:00),
and shall comply with the following:
a. When operatingin Phase North of Pipeline, the Standard Hydraulic Rock Drill is not to operate above grade north of Line AB.

. The operation of a Low Noise Rock Drill, such as the Atlas Copco SmartRig ROC D9C or similar, may take place only
during the daytime period (07:00 — 19:00) anywhere in the extraction area, above or below grade.

. The operation of the Wash Plant, may take place only during the daytime period (07:00 — 19:00), and is to be located
below grade as shown in Figure A1.3 of the Acoustic Assessment Report (2014), on Licence #2901 .

. The operation of the Asphalt Plant and associated equipment on Licence #2901, may take place on 24 hour basis (24
hour), and comply with the following:
a. The Asphalt Plant is to be located as shown in Figure Al1.3 of the Acoustic Assessment Report (2014).
b. When operating the Asphalt Plant during the Evening and Night time Period (19:00 to 07:00):

i. a4 m high noise barrier (Barrier 6), located as shown in Figure A4.1 of the Acoustic Assessment Report (2014), is to be provided

a 4 m high noise barrier (Barrier 8), located as shown in Figure A4.2 of the Acoustic Assessment Report (2014), is to be provided

N

N

6. The loading and shipping of Asphalt and Aggregate product using Highway Trucks, may take place on
a 24 hour basis (24 hour). A maximum of two (2) Loaders may be in operation concurrently during
the evening and night time period (19:00 to 07:00).

7. When operating on-site, Highway Trucks shall not exceed 20 kph and shall not use compression
braking (Jake Brakes).
8. Noise Barriers or berms are to be provided as shown in Figures A4.1, A4.2 and A4.3 and as specified

in Appendix 4 - Noise Abatement Schedule of the Acoustic Assessment Report (2014).

9. Noise barriers shielding portable equipment may be progressively established to provide shielding
from location of operation to the identified noise sensitive point of reception (POR).

10. Noise barriers or berms are to be solid, having no gaps, and are to have a surface density of no less
than 20 kg/m?2. Examples of suitable barriers or berms are as follow:

Lift face or existing terrain;

Earth, gravel or aggregate berms or stockpiles;

Concrete or brick walls;

Commercial noise barriers;

Shipping containers;

~ 0 0 0 T oo

A portable barrier such as a truck trailer equipped with movable flaps to block the space between

the ground and the bottom of the trailer.
If requested by MNRF, the proponent will have a qualified professional confirm that the berms are constructed to
code.

11. Portable construction equipment used for site preparation (e.g. land clearing and construction of
berms) and rehabilitation shall comply with MoE Publication NPC 115, Construction Equipment,
August 1978. (This publication gives noise standards to be met by construction equipment in
Ontario.) Site preparation and rehabilitation activities shall take place only during daytime hours
(07:00 — 19:00).

12 If a new process is introduced to the site, then this process shall be assessed by a qualified acoustical
consultant as soon as possible after commissioning. Noise mitigation measures shall be reviewed,
and altered if necessary, to ensure that MoE sound level limits are met at all points of reception.
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Hydro Tower — Permanent Access”

[— -

| B 15 x 30 M Setback

— — — )

= _— 12 M wide access route

Hydro Towers each have a 15x30 metre setback around them. Each Tower will have a
permanent access route to it. Access routes will have slopes not greater than 10% and
will be at least 12 metres in width. See towers 1 thru 3 marked on this page.

Tower 1 — at grade access — either native rock or re-established after quarrying

Tower 2 — at grade access along 15 metre setback — north side of pipeline

* Pending Hydro One Approval
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Equipment on-site may include but not be limited to: crushing plant, screening plant, wash plant, rock drill, and associated hauling equipment. §
1.2.21 PRCPOSED TREE SCREENS ( <8(
Existing trees will be maintained where possible. Tree screens will be used to help control dust and noise. /‘ \
1.2.22 HOURS OF OPERATION IZO METRE URROUND ' P
Reguilar hours are 7 a.m. to 7 p.m Monday to Saturday, except statutory holidays subject to the provisions set out in the techinical recommendations of the Y :
Acoustic Report as identified. The loading and shipping of asphalt and aggregate product may take place on a 24 hour basis as required by a specific contract in 138.7 T 135.8 .
x
accordance with the provisions set out in the technical recommendations of the Acoustic Report. 134.6
X
1.2.23 TREE AND STUMP REMOVAL
Timber will be harvested and used where possible. Debris from the trees and stumps will either be control-burned with approval from Kingston Fire and Rescue,
or ground into chips.
1.2.24 LOCATION OF CROSS-SECTIONS
See plan.
1.2.25 VARIATIONS FROM OPERATIONAL STANDARDS .5 B
A fence is maintained along the licensed boundary of the site, except for the east and south boundaries. Tipact Anailysis
The south boundary is bordered by forest and the land is owned by the licensee. South boundary will be visually marked with stakes every 20 metres. A new i i
fence will be installed along the southern boundary within 6 months of licence being issued
Fencing is relieved for the east common boundary with quarry licence number 2901. LOT l2
bl pl
The 15 metre setback along common boundary with licence number 2901 will be relieved to 0 to the same common floor elevation as that quarry. The 15m - :'
setback on the northwest boundary has been partially expanded to 30m to provide an accessway for Hvdro One to Tower number 1. The required setback area 3. LOT ”
along other licence boundaries and within the extraction area where pipelines pass will be maintained as per the ARA policy and standards.
3 4,
Regular hours of operation may be enhanced to accommodate public authority contracts and emergencies with prior notice to MNRF and in accordance with the 5.
provisions set out in the technical recommendations of the Acoustic Report (refer to operational notes 1.2.22). ~
0.
=
1.2.26 FREQUENCY AND TIMING OF BLASTS a o
Blasting will not occur on a statutory holiday or between 6 pm on any day and 8 am on the following day. All blasts will be monitored for vibration and over B
pressure levels. 3.
Q
T
1.2.27 MAXIMUM ANNUAL TONNAGE
No more than Imillion tonnes of material shall be removed from this site in any calendar year. A
id.
11,
i2
I PROPOSED LICENSED AREA
x
S |
|m[~—AREA OF EXTRACTI0N—— x | 3 AREA OF EXTRACTION |
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ol = | ooy :
B Bl yfs! la | | & |
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Stage 1, 2, and 3 Archaeol ogical Assessment =2 | | [&] 138 A = ! Ll 138
B I — R — rel TET A =
- = -~ —— —
The Albertson lime kiln site {(BbGd-59), Albertson Foundation Site (BdGd-60), and Donovan Lime Kiln {BbGd-62) - | ~ 136 *‘f"ﬁ/ ER 7 = — ! E 0 | ILD 136
should be considered to have cultural heritage value and are recommended for Stage 4 mitigation. |42 < | % 142 134 ABLE \ ——____\\\ T | | ,UL—-‘—-'\ - 134
= | - — ==
Avoidance and protection of the sites are the preferred option for mitigation. < | PHASE SOUTH OF PIPELINE s W T OR'G'NAL '
140 E 5140 132 —_— 132
If protection and avoidance are not viable, then the site or portions of the site will require Stage 4 mitigation | EXPANS |ON AREA 1 T2} E L I FT I \“—\—‘\ | SI
through excavation and documentation in order to allow whatever subsurface impact that is anticipated by 138 g | H =138 130 ~—_ | E:-II 130
development to proceed. s |2 ———
if avoidance and protection is chiosen as the option for dealing with the aichaeological sites or poitions of the 134 | m 134 ul |26 N n. {ﬂ} |26
sites, it wiii be necessary to put in piace a iong term protection strategy for the sites. There are two generai } /\) # BENCH AT 125 MASL P BENCH AT I25 MASL _— PR ~~ __ l ll ZE
approa_chfes to '_:hls, erth_er to protec_t each site anfi its 10m buffer alone or to putulr? place ?. broader pl_'otected 132 = — —— |32 8 |24 |24
area within which the sites and their 10m buffer is contained. In the case of the "site only" approach it would be ——— ORIGINAL GROUND // \
necessary to accurately survey the site limits, including a 10m buffer zone, and have this put on the registered 130 % = — —= —_— 130 o 122 122
plan for the property as a separate part(s) with an associated proscriptive zoning and a restrictive covenant | \\\\__ ’,_-—————__.//“\_______,—»” o \ L I FT 2
placed on title. This is the option chosen by the proponent for long term site protection g |28 I L I FT I —_———— |28 ? |20 Y L I FT 2 /\ |20
In the case of avoidance and protection the local approval authority (City of Kingston) should acknowledge their Q |26 % BENCH AT 125 MASL |26 | | |8 \ | |8
concurrence with the avoidance and protection measures and commit to the application of the proscriptive 0 124 124 e \ e
zoning. o } é BENCH AT 115 MASL BENCH AT 115 MASL
bS] A M e A ) O e e o ———
All on-site construction crews, engineers, architects or others must be issued “no-go” instructions regarding the ? I22 | / |22 9 I |4 \. I |4
archaeological site and the proponent must prepare a letter acknowledging the site and committing to its long —_— |20 % / |20 'ﬂ_: 112 1 12
term protection. | 8 | L I FT 2 8 g o \ /’ \ o
The location of the area to be avoided must be shown on all contract drawings when applicable, including | I \ L | FT 3 / N\ L I FT 3
explicit instructions or labelling to avoid the site. Construction phase fencing should be erected around the buffer S 116 BENCH AT 115 WAGL HENCH AT 115 MASL 116 108 e N\ 108
zone if construction in the vicinity of the site is necessary. - e — . — e e e A e e e s s s s —— ———— \ / \ <=[l
B4 —— 114 106 ! _3 106
If construction is to occur in close proximity to the buffer zone this must be inspected and monitored by a W | Pt \ / \ \ % =
professional archaeologist and a report submitted to the Ministry of Tourism, Culture and Sport documenting the > 112 | TABLE 112 104 Oy g = i) <_II 104
effectiveness of the avoidance strategy in ensuring that the area to be avoided remains intact. | o WATER \ N\ LE
10 | 110 102 - - 102
Shouid deepiy buried archaeoiogicai remains be found on the property during deveiopment activities, the | I_ I FT 3 _ E | a5
Ministry of Tourism, Culture and Sport (416-314-7148) should be notified immediately. 108 | |08 |00 \" « |OO
106 | 106 98 N 98
| / 104
Lounen ‘
and Consumer Services, 416-326-8404, and the Ministry of Tourism, Culture and Sport. |04 : 96 V.-' x\ 96
102 , 102 94 94
]
100 100 92 92
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ACT FOR A CLASS "A" LICENSE CATEGORY 2.

THIS PLAN WAS PREPARED USING PHOTOGRAMMETRIC METHODS
FROM AERIAL PHOTOGRAPHS.
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APPROXIMATE.

THIS IS NOT A LEGAL SURVEY DRAWING IN ACCORDANCE WITH
THE PROVINCE OF ONTARIO SURVEYORS ACT 1987. THIS DRAWING
WAS PRODUCED USING STANDARD PHOTOGRAMMETRIC PRACTICES.
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- Hwy #38 @ Unity Rd

Morniing Peak Diagram

Specified Period
From: 7:00:00
To: 10:00:00-

One Hour Peak -
From: 7:15:00
To: 8:15:00

Municipality: City of Kingston

Site #: .~ 0000000001
Intersection: Hwy #38 & Unity Rd
TFR File #: 1

Count date: 1-Dec-2015

Miovision

Weather conditions:

Person(s) who counted:

** Non-Signalized Intersection **

Major Road: Hwy #38 runs N/S

North Leg Total: 919 Cyclists 0 0 0 0 ' Cyclists 0
North Entering: 757 Trucks 2 9 3 14 Trucks 9
North Peds: 0 Cars 10 698 35 743 Cars 153
Peds Cross: > Totals 12 707 38 Totals 162

Hwy #38
Cyclists Trucks Cars ~ Totals <£| @ E> ‘

East Leg Total: 93
East Entering: 38
East Peds: 0
Peds Cross: X

~ Cars  Trucks Cyclistqutals

0 3 48 51 ﬁ 12 0 0 12

{3 19 0 o 19
€ ! N E o o |7

Unity Rd 38 0 0
w E

Cyclists Trucks Cars  Totals lﬁ Unity Rd
0 2 6 8 S

11 13 E>

0 2
0 0 27 27 @

T a Tt P
g * Hwy #38

Peds Cross: X Cars 732
West Peds: 0 Trucks 9
West Entering: 48 Cyclists 0
West Leg Total: 99 Totals 741

Cars 19 135 3
Trucks 1 7 1
Cyclists 0 0 0
Totals 20 142 4

157

=Y

Cars  Trucks Cyclists Totals
49 6 0 55

Peds Cross: >
South Peds: 0
South Entering: 166
-South Leg Tbtal: 907

Comments




Hwy #38 @ Unity Rd

Afternobn Peak Diagram

" To::

Specified Period
From: 14:00:00
18:00:00

. One Hour Peak
From: 16:00:00
To: 17:00:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

City of Kingston
0000000001

Hwy #38 & Unity Rd
1

1-Dec-2015

Weather conditions:

Person(s) who counted:

Miovision

** Non-Signalized Intersection **

Major Road: Hwy #38 runs N/S

North Leg Total: 1084 Cyclists 0 o 0 0 Cyclists 0 East Leg Total: 141
North Entering: 280 Trucks 2 15 2 19 Trucks 6 East Entering: 71
North Peds: 0 Cars 10 235 16 261 Cars 798 East Peds: 0
Peds Cross: > Totals 12 250 18 Totals 804 Peds Cross: X
<‘Lﬂ @ E> Hwy #38
CyclistsTrucks Cars Totals _ Cars  Trucks CyclistsTotaIs_
0 3 52 55 ﬁ 44 2 0 46
A <:] 20 1 0 21
< ] N E 2 2 0 4
Unity Rd 66 5 0
w E
Cyclists Trucks Cars . Totals Unity Rd
0 0 9 9 ﬁ S [ >
0 8 35 43 C:>
0 1 17 18 @ Cars Trucks Cyclists Totals
0 9 61 Hwy #38 <{] ﬁ E> 60 10 0 70
Peds Cross: X Cars 254 Cars 22 745 9 776 Peds Cross: >
West Peds: 0 Trucks 18 Trucks O 4 0 4 South Peds: 0
West Entering: 70 Cyclists 0 Cyclists 0 0 0 0 South Entering: 780
West Leg Total: 125 Totals 272 Totals 22 749. 9 South Leg Total: 1052

Comments -




Sydenham Rd @ Unity Rd

Morning Peak Diagram

From:
To:

 Specified Period -
_ 7:00:00
10:00:00

One Hour Peak
From:
To:

7:15:00

Municipality:
Site #:
Intersection:
TFR File #:
Count date:

City of Kingston

0000000001
Sydenham Road & Unity Road

1
10-Jun-2015

Miovision

Weather conditions:

Person(s) who counted:

8:15:00

** Signalized Intersection **

Major Road: Sydenham Road runs N/S

North Leg Total: 698 Cyclists 0 1 1
North Entering: 576 Trucks O 15 2 17
North Peds: 0 Cars 14 486 58 558
Peds Cross: > Totals 14 502 60
Sydenham Road
Cyclists Trucks Cars  Totals E>
0 10 70 80
¢ l N
Unity Road
w E

Cyclists Trucks Cars  Totals
o 1 s |5 T s
o 4 37 |1 i
1 10 30 41 I@
1 15 72 <{j ﬁ

Sydenham Road

Peds Cross: X‘
West Peds: 2
West Entering: 88
West Leg Total:. 168

630
28
Cyclists 2

660 .

Cars

Trucks

Totals

Cars 13 95
Trucks 2 6
Cyclists 0 0
Totals 15 101

Cyclists 0 East Leg Total: 314 _
Trucks 9 East Entering: 183
Cars 113 East Peds: 0
Totals 122 Peds Cross: X
Cars  Trucks Cyclists Totals
ﬁl 13 2 0 15
{343 8 0 s
E 114 3 0 117
170 13 0
Unity Road
| 4
Cars  Trucks Cyclists Totals
E> 122 9 0 131
27 135 Peds Cross: s
3 11 South Peds: 2
0 0 South Entering: 146
30 South Leg Total: 806

Comments




Sydenham Rd @ Unity Rd

Afternoon Peak Diagram

Specified Period -

14:00:00
18:00:00

From:
To:

One Hour Peak
From: 16:15:00
To: 17:15:00

Municipality: City of Kingston

Site #: 0000000001

Intersection: Sydenham Road & Unity Road
TFR File #: 1 '
Count date: 10-Jun-2015

Weather conditions:

Person(s) who counted:

Miovision

** Signalized Intersection **

Major Road: Sydenham Road runs N/S

North Leg Total: 774 Cyclists 0 ' 0 0 0
North Entering: 221 Trucks 1 9 2 12
North Peds: 1 Cars 12 179 18 209
Peds Cross: > Totals 13 188 20

&

Sydenham Road

o

Cyclists 1

Trucks 0
Cars 552
Totals 553

East Leg Total: 426
East Entering: 197
East Peds: 4
Peds Cross: X

Cyclists Trucks Cars  Totals Cars  Trucks Cyclists Totals
o 8 100 108 % 74 0 o |74

- R
< ] N E 60 0 0 60

Unity Road 193 4 0
w E

Cyclists Trucks Cars  Totals ﬁ Unity Road
0 0 49 |49 S [ >
0 4 96 100 ’:>
0 4 22 26 @ Cars  Trucks Cyclists Totals
0 8 167 Sydenham Road <ﬂ ﬁ E> 222 7 0 229
Peds Cross: X Cars 261 Cars 29 429 108 566 Peds Cross: >
West Peds: 0 Trucks 13 Trucks 3 0 1 4 South Peds: 0
West Entering: 175 Cyclists 0 Cyclists 0 1 0 1 South Entering: 571
West Leg Total: .283 Totals 274 Totals 32 . 430 109 South Leg Total: 845

Comments
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1: Highway 38 & Unity Road
Elginburg Quarry Expansion

Existing (2020) Traffic
AM Peak Hour

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul % 4 ul % 4 ul
Traffic Volume (vph) 9 14 30 8 21 13 22 156 4 42 778 13
Future Volume (vph) 9 14 30 8 21 13 22 156 4 42 778 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 20.0 0.0 15.0  80.0 95.0 600 80.0
Storage Lanes 0 1 0 1 1 1 1 1
Taper Length (m) 7.6 7.6 7.6 7.6
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.980 0.986 0.950 0.950
Satd. Flow (prot) 0 1582 1633 0 1894 1633 1738 1830 1306 1690 1902 1396
FlIt Permitted 0.855 0.896 0.219 0.633
Satd. Flow (perm) 0 1380 1633 0 1721 1633 401 1830 1306 1126 1902 1396
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 103 103 89 89
Link Speed (k/h) 60 60 60 60
Link Distance (m) 239.2 79.7 274.8 248.0
Travel Time (s) 14.4 4.8 16.5 14.9
Peak Hour Factor 092 092 092 09 09 092 09 092 09 092 092 092
Heavy Vehicles (%) 25%  15% 0% 0% 0% 0% 5% 5%  25% 8% 1%  17%
Adj. Flow (vph) 10 15 33 9 23 14 24 170 4 46 846 14
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 25 33 0 32 14 24 170 4 46 846 14
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 25 25 25 25 25 25 20 160 160 20 160 16.0
Minimum Split (s) 10.0 100 100 100 10.0 10.0 70 250 250 7.0 250 250
Total Split (s) 400 400 400 400 400 400 120 650 650 120 650 650
Total Split (%) 342% 342% 342% 342% 342% 342% 10.3% 55.6% 556% 10.3% 55.6% 55.6%
Maximum Green (s) 325 325 325 325 325 325 70 5.0 560 70 5.0 560
Yellow Time (s) 4.5 45 45 45 45 45 5.0 55 55 5.0 55 55
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 35 35 0.0 35 35
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 75 75 75 7.5 5.0 9.0 9.0 5.0 9.0 9.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None None None None
Act Effct Green (s) 8.4 8.4 8.5 85 451 445 445 457 464 464
Actuated g/C Ratio 014  0.14 014 014 074 073 073 075 076 0.76
vlc Ratio 013  0.10 013 004 005 013 000 005 058 0.01
Control Delay 37.8 0.7 36.7 0.2 3.0 7.8 0.0 28 114 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 37.8 0.7 36.7 0.2 3.0 7.8 0.0 28 114 0.0
LOS D A D A A A A A B A
Approach Delay 16.7 25.6 7.0 10.8

Lanes, Volumes, Timings
EM
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1: Highway 38 & Unity Road Existing (2020) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach LOS B C A B

Queue Length 50th (m) 29 0.0 3.7 0.0 07 113 0.0 14 564 0.0
Queue Length 95th (m) 11.9 0.0 14.1 0.0 23 213 0.0 3.7 150.2 0.0
Internal Link Dist (m) 215.2 55.7 250.8 224.0

Turn Bay Length (m) 20.0 150  80.0 95.0 60.0 80.0
Base Capacity (vph) 886 1086 1105 1086 500 1498 1085 935 1555 1158
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 003 0.03 003 001 005 011 000 005 054 0.01

Intersection Summary

Area Type: Other

Cycle Length: 117

Actuated Cycle Length: 60.7

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.58

Intersection Signal Delay: 11.0 Intersection LOS: B
Intersection Capacity Utilization 67.6% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  1: Highway 38 & Unity Road

\'m T:az =g

Lanes, Volumes, Timings Synchro 10 Report
EM October 2020



3: Sydenham Road & Unity Road

Existing (2020) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 7 45 45 129 56 16 16 111 33 66 552 15

Future Volume (vph) 7 45 45 129 56 16 16 1M1 33 66 552 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 45.7 457 457 457 457 457 457 45.7

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (m) 7.6 7.6 7.6 7.6

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Ped Bike Factor 0.99 1.00 1.00 1.00

Frt 0.938 0.989 0.972 0.997

Flt Protected 0.996 0.969 0.995 0.995

Satd. Flow (prot) 0 1517 0 0 1714 0 0 1728 0 0 1850 0

Flt Permitted 0.968 0.743 0.922 0.948

Satd. Flow (perm) 0 1474 0 0 1311 0 0 1601 0 0 1763 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 49 7 26 2

Link Speed (k/h) 50 50 50 50

Link Distance (m) 1540.0 468.9 449.7 438.0

Travel Time (s) 110.9 33.8 324 315

Confl. Peds. (#/hr) 2 2 2 2

Confl. Bikes (#/hr) 1

Peak Hour Factor 092 092 092 092 09 09 092 09 092 092 092 092

Heavy Vehicles (%) 17% 10%  24% 3% 16% 13%  13% 6%  10% 3% 3% 0%

Adj. Flow (vph) 8 49 49 140 61 17 17 121 36 72 600 16

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 106 0 0 218 0 0 174 0 0 688 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 140 140 140 140

Minimum Split (s) 100  10.0 100 10.0 200 200 200 200

Total Split (s) 30.0  30.0 30.0  30.0 400  40.0 400 400

Total Split (%) 42.9% 42.9% 42.9% 42.9% 571% 57.1% 571% 57.1%

Maximum Green (s) 240 240 240 240 340 340 340 340

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None  None None None None  None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 1.0 110 1.0 110 1.0 110 1.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 14.4 14.4 25.7 25.7

Actuated g/C Ratio 0.27 0.27 0.49 0.49

Lanes, Volumes, Timings
EM

Synchro 10 Report
October 2020



3: Sydenham Road & Unity Road

Existing (2020) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

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

v/c Ratio 0.24 0.60 0.22 0.80

Control Delay 11.7 254 8.1 21.0

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 1.7 25.4 8.1 21.0

LOS B C A C

Approach Delay 1.7 254 8.1 21.0

Approach LOS B C A C

Queue Length 50th (m) 4.2 17.8 7.2 49.2

Queue Length 95th (m) 14.7 40.0 20.1 #127.9

Internal Link Dist (m) 1516.0 444.9 425.7 414.0

Turn Bay Length (m)

Base Capacity (vph) 740 639 1106 1209

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.14 0.34 0.16 0.57

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 52.9

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.80

Intersection Signal Delay: 19.1
Intersection Capacity Utilization 72.7%

Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service C

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

3: Sydenham Road & Unity Road

TEE
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1: Highway 38 & Unity Road
Elginburg Quarry Expansion

Existing (2020) Traffic
PM Peak Hour

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul % 4 ul % 4 ul
Traffic Volume (vph) 10 47 20 4 23 51 24 824 10 20 275 13
Future Volume (vph) 10 47 20 4 23 51 24 824 10 20 275 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 20.0 0.0 15.0  80.0 95.0 600 80.0
Storage Lanes 0 1 0 1 1 1 1 1
Taper Length (m) 7.6 7.6 7.6 7.6
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.991 0.993 0.950 0.950
Satd. Flow (prot) 0 1646 1541 0 1715 1570 1825 1902 1633 1644 1812 1396
FlIt Permitted 0.931 0.939 0.578 0.181
Satd. Flow (perm) 0 1547 1541 0 1622 1570 1110 1902 1633 313 1812 1396
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 103 103 89 89
Link Speed (k/h) 60 60 60 60
Link Distance (m) 239.2 79.7 274.8 248.0
Travel Time (s) 14.4 4.8 16.5 14.9
Peak Hour Factor 092 092 092 09 092 092 09 092 09 092 092 092
Heavy Vehicles (%) 0%  19% 6%  50% 5% 4% 0% 1% 0% 1% 6% 17%
Adj. Flow (vph) 1 51 22 4 25 55 26 896 11 22 299 14
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 62 22 0 29 55 26 896 11 22 299 14
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 25 25 25 25 25 25 20 160 16.0 20 160 160
Minimum Split (s) 10.0 100 100 100 10.0 10.0 70 250 250 7.0 250 250
Total Split (s) 400 400 400 400 400 400 120 650 650 120 650 650
Total Split (%) 342% 342% 342% 342% 342% 342% 10.3% 55.6% 556% 10.3% 55.6% 55.6%
Maximum Green (s) 325 325 325 325 325 325 70 5.0 560 70 5.0 560
Yellow Time (s) 4.5 45 45 45 45 45 5.0 55 55 5.0 55 55
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 35 35 0.0 35 35
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 75 75 75 75 5.0 9.0 9.0 5.0 9.0 9.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None None None None
Act Effct Green (s) 9.1 9.1 9.0 90 527 498 498 527 498 4938
Actuated g/C Ratio 013 0.3 012 012 073 069 069 073 069 069
vlc Ratio 032 008 014 019 003 068 0.01 006 024 0.01
Control Delay 40.1 0.6 36.9 2.8 33 1541 0.0 3.6 8.2 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.1 0.6 36.9 2.8 33 1541 0.0 3.6 8.2 0.0
LOS D A D A A B A A A A
Approach Delay 29.7 14.6 14.6 7.6
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1: Highway 38 & Unity Road Existing (2020) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach LOS C B B A
Queue Length 50th (m) 74 0.0 34 0.0 09 682 0.0 0.7 144 0.0
Queue Length 95th (m) 22.7 0.0 12.9 23 29 1793 0.0 26 403 0.0
Internal Link Dist (m) 215.2 55.7 250.8 224.0
Turn Bay Length (m) 20.0 150  80.0 95.0 60.0 80.0
Base Capacity (vph) 781 829 818 843 891 1467 1280 374 1397 1097
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.08 0.03 004 007 003 061 001 006 021 0.01
Intersection Summary
Area Type: Other

Cycle Length: 117

Actuated Cycle Length: 72.2

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.68

Intersection Signal Delay: 13.9 Intersection LOS: B
Intersection Capacity Utilization 70.0% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  1: Highway 38 & Unity Road
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3: Sydenham Road & Unity Road Existing (2020) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 54 110 29 66 69 81 35 473 120 22 207 14

Future Volume (vph) 54 110 29 66 69 81 35 473 120 22 207 14

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 45.7 457 457 457 457 457 457 45.7

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (m) 7.6 7.6 7.6 7.6

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00

Frt 0.980 0.949 0.974 0.992

Flt Protected 0.986 0.985 0.997 0.995

Satd. Flow (prot) 0 1776 0 0 1748 0 0 1857 0 0 1795 0

Flt Permitted 0.849 0.850 0.970 0.918

Satd. Flow (perm) 0 1528 0 0 1508 0 0 1807 0 0 1656 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 14 47 24 6

Link Speed (k/h) 50 50 50 50

Link Distance (m) 1540.0 468.9 449.7 438.0

Travel Time (s) 110.9 33.8 324 315

Confl. Peds. (#/hr) 1 1 2 2

Confl. Bikes (#/hr) 1

Peak Hour Factor 092 092 092 092 09 09 092 09 092 092 092 092

Heavy Vehicles (%) 0% 4%  15% 0% 6% 0% 0% 0% 0%  10% 5% 8%

Adj. Flow (vph) 59 120 32 72 75 88 38 514 130 24 225 15

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 211 0 0 235 0 0 682 0 0 264 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 140 140 140 140

Minimum Split (s) 100  10.0 100 10.0 200 200 200 200

Total Split (s) 30.0  30.0 30.0  30.0 400  40.0 400 400

Total Split (%) 42.9% 42.9% 42.9% 42.9% 571% 57.1% 571% 57.1%

Maximum Green (s) 240 240 240 240 340 340 340 340

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None  None None None None  None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 1.0 110 1.0 110 1.0 110 1.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 12.3 12.3 23.6 23.6

Actuated g/C Ratio 0.25 0.25 0.49 0.49
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3: Sydenham Road & Unity Road

Existing (2020) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4

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

v/c Ratio 0.53 0.57 0.77 0.33

Control Delay 215 19.7 17.0 9.1

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 215 19.7 17.0 9.1

LOS C B B A

Approach Delay 215 19.7 17.0 9.1

Approach LOS C B B A

Queue Length 50th (m) 14.2 13.5 39.9 1.7

Queue Length 95th (m) 36.4 36.8 93.5 294

Internal Link Dist (m) 1516.0 444.9 425.7 414.0

Turn Bay Length (m)

Base Capacity (vph) 808 813 1336 1220

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.26 0.29 0.51 0.22

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 48.6

Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.77

Intersection Signal Delay: 16.7
Intersection Capacity Utilization 67.3%

Analysis Period (min) 15

Splits and Phases:

Intersection LOS: B
ICU Level of Service C

3: Sydenham Road & Unity Road
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1: Highway 38 & Unity Road
Elginburg Quarry Expansion

Background (2022) Traffic
AM Peak Hour

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul % 4 ul % 4 ul
Traffic Volume (vph) 9 15 30 8 21 13 22 159 4 43 793 13
Future Volume (vph) 9 15 30 8 21 13 22 159 4 43 793 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 20.0 0.0 15.0  80.0 95.0 600 80.0
Storage Lanes 0 1 0 1 1 1 1 1
Taper Length (m) 7.6 7.6 7.6 7.6
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.981 0.986 0.950 0.950
Satd. Flow (prot) 0 1586 1633 0 1894 1633 1738 1830 1306 1690 1902 1396
FlIt Permitted 0.860 0.896 0.216 0.632
Satd. Flow (perm) 0 1390 1633 0 1721 1633 395 1830 1306 1124 1902 1396
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 103 103 89 89
Link Speed (k/h) 60 60 60 60
Link Distance (m) 239.2 79.7 274.8 248.0
Travel Time (s) 14.4 4.8 16.5 14.9
Peak Hour Factor 092 092 092 09 09 092 09 092 09 092 092 092
Heavy Vehicles (%) 25%  15% 0% 0% 0% 0% 5% 5%  25% 8% 1%  17%
Adj. Flow (vph) 10 16 33 9 23 14 24 173 4 47 862 14
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 26 33 0 32 14 24 173 4 47 862 14
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 25 25 25 25 25 25 20 160 160 20 160 16.0
Minimum Split (s) 10.0 100 100 100 10.0 10.0 70 250 250 7.0 250 250
Total Split (s) 400 400 400 400 400 400 120 650 650 120 650 650
Total Split (%) 342% 342% 342% 342% 342% 342% 10.3% 55.6% 556% 10.3% 55.6% 55.6%
Maximum Green (s) 325 325 325 325 325 325 70 5.0 560 70 5.0 560
Yellow Time (s) 4.5 45 45 45 45 45 5.0 55 55 5.0 55 55
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 35 35 0.0 35 35
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 75 75 75 7.5 5.0 9.0 9.0 5.0 9.0 9.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None None None None
Act Effct Green (s) 8.2 8.2 8.3 83 472 464 464 479 483 483
Actuated g/C Ratio 013 0.3 013 013 075 074 074 076 077 077
vlc Ratio 014  0.11 014 005 005 013 000 005 059 0.01
Control Delay 38.5 0.7 37.6 0.3 3.0 7.6 0.0 27 115 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.5 0.7 37.6 0.3 3.0 7.6 0.0 27 115 0.0
LOS D A D A A A A A B A
Approach Delay 17.4 26.2 6.9 10.8
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1: Highway 38 & Unity Road Background (2022) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach LOS B C A B

Queue Length 50th (m) 3.2 0.0 39 0.0 07 115 0.0 14 583 0.0
Queue Length 95th (m) 12.2 0.0 14.1 0.0 23 217 0.0 3.7 155.2 0.0
Internal Link Dist (m) 215.2 55.7 250.8 224.0

Turn Bay Length (m) 20.0 150  80.0 950 60.0 80.0
Base Capacity (vph) 881 1072 1090 1072 438 1477 1071 940 1534 1143
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.03 003 001 005 012 000 005 05 0.1

Intersection Summary

Area Type: Other

Cycle Length: 117

Actuated Cycle Length: 62.7

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 11.1 Intersection LOS: B
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  1: Highway 38 & Unity Road
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3: Sydenham Road & Unity Road Background (2022) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 7 46 46 131 57 17 17 113 34 67 563 16

Future Volume (vph) 7 46 46 131 57 17 17 113 34 67 563 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 45.7 457 457 457 457 457 457 45.7

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (m) 7.6 7.6 7.6 7.6

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Ped Bike Factor 0.99 1.00 1.00 1.00

Frt 0.937 0.989 0.972 0.997

Flt Protected 0.996 0.969 0.995 0.995

Satd. Flow (prot) 0 1515 0 0 1714 0 0 1728 0 0 1850 0

Fit Permitted 0.968 0.742 0.917 0.947

Satd. Flow (perm) 0 1473 0 0 1309 0 0 1592 0 0 1761 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 50 7 26 2

Link Speed (k/h) 50 50 50 50

Link Distance (m) 1540.0 468.9 449.7 438.0

Travel Time (s) 110.9 33.8 324 315

Confl. Peds. (#/hr) 2 2 2 2

Confl. Bikes (#/hr) 1

Peak Hour Factor 092 092 092 092 092 09 092 09 092 092 092 092

Heavy Vehicles (%) 17% 10%  24% 3% 16% 13%  13% 6%  10% 3% 3% 0%

Adj. Flow (vph) 8 50 50 142 62 18 18 123 37 73 612 17

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 108 0 0 222 0 0 178 0 0 702 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 140 140 140 14.0

Minimum Split (s) 100  10.0 100  10.0 200 200 200 200

Total Split (s) 30.0  30.0 30.0  30.0 400 400 400 400

Total Split (%) 42.9% 42.9% 42.9% 42.9% 571% 57.1% 571% 57.1%

Maximum Green (s) 240 240 240 240 340 340 340 340

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None  None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 1.0 110 1.0 110 1.0 11.0 1.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 14.7 14.7 26.2 26.2

Actuated g/C Ratio 0.27 0.27 0.49 0.49
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3: Sydenham Road & Unity Road

Background (2022) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

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

v/c Ratio 0.25 0.61 0.23 0.82

Control Delay 11.7 25.8 8.2 220

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 1.7 25.8 8.2 22.0

LOS B C A C

Approach Delay 1.7 25.8 8.2 22.0

Approach LOS B C A C

Queue Length 50th (m) 44 18.8 75 51.7

Queue Length 95th (m) 15.0 40.9 20.7 #133.5

Internal Link Dist (m) 1516.0 444.9 425.7 414.0

Turn Bay Length (m)

Base Capacity (vph) 728 627 1083 1189

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.15 0.35 0.16 0.59

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 53.7

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 19.7
Intersection Capacity Utilization 73.4%

Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service D

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

3: Sydenham Road & Unity Road
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1: Highway 38 & Unity Road

Background (2022) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul % 4 ul % 4 ul
Traffic Volume (vph) 10 48 20 4 24 52 25 840 10 20 280 13
Future Volume (vph) 10 48 20 4 24 52 25 840 10 20 280 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 20.0 0.0 15.0  80.0 95.0 600 80.0
Storage Lanes 0 1 0 1 1 1 1 1
Taper Length (m) 7.6 7.6 7.6 7.6
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.991 0.993 0.950 0.950
Satd. Flow (prot) 0 1646 1541 0 1719 1570 1825 1902 1633 1644 1812 1396
FlIt Permitted 0.932 0.941 0.574 0.179
Satd. Flow (perm) 0 1548 1541 0 1629 1570 1103 1902 1633 310 1812 1396
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 103 103 89 89
Link Speed (k/h) 60 60 60 60
Link Distance (m) 239.2 79.7 274.8 248.0
Travel Time (s) 14.4 4.8 16.5 14.9
Peak Hour Factor 092 092 092 09 09 092 09 092 09 092 092 092
Heavy Vehicles (%) 0%  19% 6%  50% 5% 4% 0% 1% 0% 1% 6% 17%
Adj. Flow (vph) 11 52 22 4 26 57 27 913 11 22 304 14
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 63 22 0 30 57 27 913 11 22 304 14
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 25 25 25 25 25 25 20 160 160 20 160 16.0
Minimum Split (s) 10.0 100 100 100 10.0 10.0 70 250 250 7.0 250 250
Total Split (s) 400 400 400 400 400 400 120 650 650 120 650 650
Total Split (%) 342% 342% 342% 342% 342% 342% 10.3% 55.6% 556% 10.3% 55.6% 55.6%
Maximum Green (s) 325 325 325 325 325 325 70 5.0 560 70 5.0 560
Yellow Time (s) 4.5 45 45 45 45 45 5.0 55 55 5.0 55 55
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 35 35 0.0 35 35
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 75 75 75 7.5 5.0 9.0 9.0 5.0 9.0 9.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None None None None
Act Effct Green (s) 8.9 8.9 8.8 88 555 522 522 554 522 522
Actuated g/C Ratio 012 0.2 012 012 074 070 070 074 070 0.70
vlc Ratio 034 008 016  0.21 003 069 0.01 006 024 0.1
Control Delay 41.2 0.6 37.5 34 33 153 0.0 3.6 8.1 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.2 0.6 37.5 34 33 153 0.0 3.6 8.1 0.0
LOS D A D A A B A A A A
Approach Delay 30.7 15.1 14.8 7.5
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1: Highway 38 & Unity Road Background (2022) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach LOS C B B A
Queue Length 50th (m) 79 0.0 3.7 0.0 09 705 0.0 0.7 147 0.0
Queue Length 95th (m) 231 0.0 13.3 28 30 1871 0.0 26 M2 0.0
Internal Link Dist (m) 215.2 55.7 250.8 224.0
Turn Bay Length (m) 20.0 150  80.0 950 60.0 80.0
Base Capacity (vph) 723 775 761 788 891 1436 1255 364 1368 1076
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 009 0.03 004 007 003 064 001 006 022 001
Intersection Summary
Area Type: Other

Cycle Length: 117

Actuated Cycle Length: 75

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 14.0 Intersection LOS: B
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  1: Highway 38 & Unity Road
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3: Sydenham Road & Unity Road Background (2022) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 55 112 29 67 71 83 36 482 122 22 211 15

Future Volume (vph) 55 112 29 67 71 83 36 482 122 22 211 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 45.7 457 457 457 457 457 457 45.7

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (m) 7.6 7.6 7.6 7.6

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00

Frt 0.980 0.949 0.974 0.992

Flt Protected 0.986 0.985 0.997 0.996

Satd. Flow (prot) 0 1776 0 0 1747 0 0 1857 0 0 1797 0

Fit Permitted 0.844 0.848 0.970 0.919

Satd. Flow (perm) 0 1520 0 0 1504 0 0 1807 0 0 1658 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 14 47 24 6

Link Speed (k/h) 50 50 50 50

Link Distance (m) 1540.0 468.9 449.7 438.0

Travel Time (s) 110.9 33.8 324 315

Confl. Peds. (#/hr) 1 1 2 2

Confl. Bikes (#/hr) 1

Peak Hour Factor 092 092 092 092 092 09 092 09 092 092 092 092

Heavy Vehicles (%) 0% 4%  15% 0% 6% 0% 0% 0% 0%  10% 5% 8%

Adj. Flow (vph) 60 122 32 73 77 90 39 524 133 24 229 16

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 214 0 0 240 0 0 696 0 0 269 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 140 140 140 14.0

Minimum Split (s) 100  10.0 100  10.0 200 200 200 200

Total Split (s) 30.0  30.0 30.0  30.0 400 400 400 400

Total Split (%) 42.9% 42.9% 42.9% 42.9% 571% 57.1% 571% 57.1%

Maximum Green (s) 240 240 240 240 340 340 340 340

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None  None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 1.0 110 1.0 110 1.0 11.0 1.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 12.5 12.5 243 243

Actuated g/C Ratio 0.25 0.25 0.49 0.49
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3: Sydenham Road & Unity Road

Background (2022) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4

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

v/c Ratio 0.54 0.58 0.78 0.33

Control Delay 222 20.5 17.4 9.1

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 22.2 20.5 17.4 9.1

LOS C C B A

Approach Delay 22.2 20.5 17.4 9.1

Approach LOS C C B A

Queue Length 50th (m) 14.9 14.4 42.0 12.2

Queue Length 95th (m) 371 37.6 98.2 30.4

Internal Link Dist (m) 1516.0 444.9 425.7 414.0

Turn Bay Length (m)

Base Capacity (vph) 789 797 1313 1200

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.27 0.30 0.53 0.22

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 49.6

Natural Cycle: 50

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.78

Intersection Signal Delay: 17.1
Intersection Capacity Utilization 68.6%

Analysis Period (min) 15

Splits and Phases:

Intersection LOS: B
ICU Level of Service C

3: Sydenham Road & Unity Road
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1: Highway 38 & Unity Road
Elginburg Quarry Expansion

Background (2027) Traffic
AM Peak Hour

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul % 4 ul % 4 ul
Traffic Volume (vph) 10 16 33 9 23 15 25 175 5 47 871 15
Future Volume (vph) 10 16 33 9 23 15 25 175 5 47 871 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 20.0 0.0 15.0  80.0 95.0 600 80.0
Storage Lanes 0 1 0 1 1 1 1 1
Taper Length (m) 7.6 7.6 7.6 7.6
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.981 0.986 0.950 0.950
Satd. Flow (prot) 0 1585 1633 0 1894 1633 1738 1830 1306 1690 1902 1396
FlIt Permitted 0.856 0.894 0.195 0.625
Satd. Flow (perm) 0 1383 1633 0 1717 1633 357 1830 1306 1112 1902 1396
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 103 103 89 89
Link Speed (k/h) 60 60 60 60
Link Distance (m) 239.2 79.7 274.8 248.0
Travel Time (s) 14.4 4.8 16.5 14.9
Peak Hour Factor 092 092 092 09 09 092 09 092 09 092 092 092
Heavy Vehicles (%) 25%  15% 0% 0% 0% 0% 5% 5%  25% 8% 1%  17%
Adj. Flow (vph) 11 17 36 10 25 16 27 190 5 51 947 16
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 28 36 0 35 16 27 190 5 51 947 16
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 25 25 25 25 25 25 20 160 160 20 160 16.0
Minimum Split (s) 10.0 100 100 100 10.0 10.0 70 250 250 7.0 250 250
Total Split (s) 400 400 400 400 400 400 120 650 650 120 650 650
Total Split (%) 342% 342% 342% 342% 342% 342% 10.3% 55.6% 556% 10.3% 55.6% 55.6%
Maximum Green (s) 325 325 325 325 325 325 70 5.0 560 70 5.0 560
Yellow Time (s) 4.5 45 45 45 45 45 5.0 55 55 5.0 55 55
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 35 35 0.0 35 35
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 75 75 75 7.5 5.0 9.0 9.0 5.0 9.0 9.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None None None None
Act Effct Green (s) 7.3 7.3 7.3 73 618 586 586 625 607 607
Actuated g/C Ratio 009 0.09 009 009 08 075 075 080 078 0.78
vlc Ratio 022 015 022 007 007 014 000 005 064 0.01
Control Delay 419 1.2 40.9 05 29 7.0 0.0 26 125 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 419 1.2 40.9 05 29 7.0 0.0 26 125 0.0
LOS D A D A A A A A B A
Approach Delay 19.0 28.2 6.4 11.8
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1: Highway 38 & Unity Road Background (2027) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach LOS B C A B

Queue Length 50th (m) 4.0 0.0 5.0 0.0 08 129 0.0 15 707 0.0
Queue Length 95th (m) 13.0 0.0 15.0 0.0 26 239 0.0 41 #190.6 0.0
Internal Link Dist (m) 215.2 55.7 250.8 224.0

Turn Bay Length (m) 20.0 150  80.0 950 60.0 80.0
Base Capacity (vph) 599 765 743 765 413 1368 999 949 1419 1064
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 005 0.05 005 002 007 014 001 005 067 0.02

Intersection Summary
Area Type: Other
Cycle Length: 117
Actuated Cycle Length: 77.7
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 11.9 Intersection LOS: B
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Highway 38 & Unity Road
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3: Sydenham Road & Unity Road Background (2027) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 7 51 51 144 63 18 18 124 37 74 618 17

Future Volume (vph) 7 51 51 144 63 18 18 124 37 74 618 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 45.7 457 457 457 457 457 457 45.7

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (m) 7.6 7.6 7.6 7.6

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Ped Bike Factor 0.99 1.00 1.00 1.00

Frt 0.937 0.989 0.972 0.997

Flt Protected 0.997 0.969 0.995 0.995

Satd. Flow (prot) 0 1517 0 0 1714 0 0 1728 0 0 1850 0

Fit Permitted 0.971 0.736 0.908 0.944

Satd. Flow (perm) 0 1477 0 0 1299 0 0 1577 0 0 1756 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 55 7 26 2

Link Speed (k/h) 50 50 50 50

Link Distance (m) 1540.0 468.9 449.7 438.0

Travel Time (s) 110.9 33.8 324 315

Confl. Peds. (#/hr) 2 2 2 2

Confl. Bikes (#/hr) 1

Peak Hour Factor 092 092 092 092 092 09 092 09 092 092 092 092

Heavy Vehicles (%) 17% 10%  24% 3% 16% 13%  13% 6%  10% 3% 3% 0%

Adj. Flow (vph) 8 55 55 157 68 20 20 135 40 80 672 18

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 118 0 0 245 0 0 195 0 0 770 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 140 140 140 14.0

Minimum Split (s) 100  10.0 100  10.0 200 200 200 200

Total Split (s) 30.0  30.0 30.0  30.0 400 400 400 400

Total Split (%) 42.9% 42.9% 42.9% 42.9% 571% 57.1% 571% 57.1%

Maximum Green (s) 240 240 240 240 340 340 340 340

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None  None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 1.0 110 1.0 110 1.0 11.0 1.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 16.0 16.0 30.1 30.1

Actuated g/C Ratio 0.27 0.27 0.51 0.51
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3: Sydenham Road & Unity Road

Background (2027) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

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

v/c Ratio 0.27 0.68 0.24 0.85

Control Delay 12.0 29.6 8.6 25.2

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 12.0 29.6 8.6 25.2

LOS B C A C

Approach Delay 12.0 29.6 8.6 25.2

Approach LOS B C A C

Queue Length 50th (m) 5.6 24.6 9.0 64.7

Queue Length 95th (m) 15.8 45.6 234 #157.2

Internal Link Dist (m) 1516.0 444.9 425.7 414.0

Turn Bay Length (m)

Base Capacity (vph) 660 556 961 1059

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.18 0.44 0.20 0.73

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 58.6

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 22.4
Intersection Capacity Utilization 79.4%

Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service D

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

3: Sydenham Road & Unity Road
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1: Highway 38 & Unity Road

Background (2027) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul % 4 ul % 4 ul
Traffic Volume (vph) 11 53 22 5 26 57 27 923 11 22 308 15
Future Volume (vph) 11 53 22 5 26 57 27 923 11 22 308 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 20.0 0.0 15.0  80.0 95.0 600 80.0
Storage Lanes 0 1 0 1 1 1 1 1
Taper Length (m) 7.6 7.6 7.6 7.6
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.992 0.992 0.950 0.950
Satd. Flow (prot) 0 1647 1541 0 1704 1570 1825 1902 1633 1644 1812 1396
FlIt Permitted 0.932 0.932 0.547 0.143
Satd. Flow (perm) 0 1547 1541 0 1601 1570 1051 1902 1633 247 1812 1396
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 103 103 89 89
Link Speed (k/h) 60 60 60 60
Link Distance (m) 239.2 79.7 274.8 248.0
Travel Time (s) 14.4 4.8 16.5 14.9
Peak Hour Factor 092 092 092 09 09 092 09 092 09 092 092 092
Heavy Vehicles (%) 0%  19% 6%  50% 5% 4% 0% 1% 0% 1% 6% 17%
Adj. Flow (vph) 12 58 24 5 28 62 29 1003 12 24 335 16
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 70 24 0 33 62 29 1003 12 24 335 16
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 25 25 25 25 25 25 20 160 160 20 160 16.0
Minimum Split (s) 10.0 100 100 100 10.0 10.0 70 250 250 7.0 250 250
Total Split (s) 400 400 400 400 400 400 120 650 650 120 650 650
Total Split (%) 342% 342% 342% 342% 342% 342% 10.3% 55.6% 556% 10.3% 55.6% 55.6%
Maximum Green (s) 325 325 325 325 325 325 70 5.0 560 70 5.0 560
Yellow Time (s) 4.5 45 45 45 45 45 5.0 55 55 5.0 55 55
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 35 35 0.0 35 35
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 75 75 75 7.5 5.0 9.0 9.0 5.0 9.0 9.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None None None None
Act Effct Green (s) 9.2 9.2 9.1 9.1 634 595 595 623 572 572
Actuated g/C Ratio 0.11 0.11 0.11 0.11 076  0.71 0.71 074 068 068
vlc Ratio 0.41 0.09 019 024 003 074 0.1 008 027 0.2
Control Delay 44.8 0.7 39.1 45 34 173 0.0 4.0 9.2 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.8 0.7 39.1 45 34 173 0.0 4.0 9.2 0.0
LOS D A D A A B A A A A
Approach Delay 33.6 16.5 16.7 8.4

Lanes, Volumes, Timings
EM

Synchro 10 Report
October 2020



1: Highway 38 & Unity Road Background (2027) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach LOS C B B A

Queue Length 50th (m) 10.3 0.0 4.8 0.0 1.0 893 0.0 08 269 0.0
Queue Length 95th (m) 25.1 0.0 14.2 4.0 3.2 #2511 0.0 29 463 0.0
Internal Link Dist (m) 215.2 55.7 250.8 224.0

Turn Bay Length (m) 20.0 150  80.0 950 60.0 80.0
Base Capacity (vph) 612 672 634 684 865 1351 1186 304 1287 1017
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 011  0.04 005 009 003 074 001 008 02 002

Intersection Summary
Area Type: Other
Cycle Length: 117
Actuated Cycle Length: 83.7
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 15.7 Intersection LOS: B
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Highway 38 & Unity Road
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3: Sydenham Road & Unity Road Background (2027) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 60 123 32 74 78 91 39 530 134 25 232 16

Future Volume (vph) 60 123 32 74 78 91 39 530 134 25 232 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 45.7 457 457 457 457 457 457 45.7

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (m) 7.6 7.6 7.6 7.6

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00

Frt 0.980 0.949 0.974 0.992

Flt Protected 0.986 0.985 0.997 0.995

Satd. Flow (prot) 0 1776 0 0 1747 0 0 1857 0 0 1795 0

Fit Permitted 0.819 0.827 0.968 0.908

Satd. Flow (perm) 0 1475 0 0 1467 0 0 1803 0 0 1638 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 14 47 24 6

Link Speed (k/h) 50 50 50 50

Link Distance (m) 1540.0 468.9 449.7 438.0

Travel Time (s) 110.9 33.8 324 315

Confl. Peds. (#/hr) 1 1 2 2

Confl. Bikes (#/hr) 1

Peak Hour Factor 092 092 092 092 092 09 092 09 092 092 092 092

Heavy Vehicles (%) 0% 4%  15% 0% 6% 0% 0% 0% 0%  10% 5% 8%

Adj. Flow (vph) 65 134 35 80 85 99 42 576 146 27 252 17

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 234 0 0 264 0 0 764 0 0 296 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 140 140 140 14.0

Minimum Split (s) 100  10.0 100  10.0 200 200 200 200

Total Split (s) 30.0  30.0 30.0  30.0 400 400 400 400

Total Split (%) 42.9% 42.9% 42.9% 42.9% 571% 57.1% 571% 57.1%

Maximum Green (s) 240 240 240 240 340 340 340 340

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None  None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 1.0 110 1.0 110 1.0 11.0 1.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 13.9 13.9 27.6 276

Actuated g/C Ratio 0.26 0.26 0.51 0.51
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3: Sydenham Road & Unity Road

Background (2027) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4

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

v/c Ratio 0.60 0.64 0.82 0.35

Control Delay 24.8 235 20.9 9.8

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 24.8 235 20.9 9.8

LOS C C C A

Approach Delay 24.8 23.5 20.9 9.8

Approach LOS C C C A

Queue Length 50th (m) 19.8 19.5 53.8 14.9

Queue Length 95th (m) 40.6 422 #141.6 36.2

Internal Link Dist (m) 1516.0 444.9 425.7 414.0

Turn Bay Length (m)

Base Capacity (vph) 694 708 1198 1083

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.34 0.37 0.64 0.27

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 54.1

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 19.8
Intersection Capacity Utilization 74.1%

Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service D

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

3: Sydenham Road & Unity Road
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1: Highway 38 & Unity Road
Elginburg Quarry Expansion

Total (2022) Traffic
AM Peak Hour

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul % 4 ul % 4 ul
Traffic Volume (vph) 9 15 30 16 21 13 22 159 12 43 793 13
Future Volume (vph) 9 15 30 16 21 13 22 159 12 43 793 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 20.0 0.0 15.0  80.0 95.0 600 80.0
Storage Lanes 0 1 0 1 1 1 1 1
Taper Length (m) 7.6 7.6 7.6 7.6
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.981 0.979 0.950 0.950
Satd. Flow (prot) 0 1586 1633 0 1551 1633 1738 1830 949 1690 1902 1396
FlIt Permitted 0.857 0.850 0.213 0.632
Satd. Flow (perm) 0 1385 1633 0 1347 1633 390 1830 949 1124 1902 1396
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 103 103 89 89
Link Speed (k/h) 60 60 60 60
Link Distance (m) 239.2 79.7 274.8 248.0
Travel Time (s) 14.4 4.8 16.5 14.9
Peak Hour Factor 092 092 092 09 09 092 09 092 09 092 092 092
Heavy Vehicles (%) 25%  15% 0%  50% 0% 0% 5% 5%  72% 8% 1%  17%
Adj. Flow (vph) 10 16 33 17 23 14 24 173 13 47 862 14
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 26 33 0 40 14 24 173 13 47 862 14
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 25 25 25 25 25 25 20 160 160 20 160 16.0
Minimum Split (s) 10.0 100 100 100 10.0 10.0 70 250 250 7.0 250 250
Total Split (s) 400 400 400 400 400 400 120 650 650 120 650 650
Total Split (%) 342% 342% 342% 342% 342% 342% 10.3% 55.6% 556% 10.3% 55.6% 55.6%
Maximum Green (s) 325 325 325 325 325 325 70 5.0 560 70 5.0 560
Yellow Time (s) 4.5 45 45 45 45 45 5.0 55 55 5.0 55 55
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 35 35 0.0 35 35
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 75 75 75 7.5 5.0 9.0 9.0 5.0 9.0 9.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None None None None
Act Effct Green (s) 8.9 8.9 9.1 9.1 478 4741 471 485 490 490
Actuated g/C Ratio 014  0.14 014 014 075 074 074 076 077 077
vlc Ratio 014  0.10 0.21 004 005 013 002 005 059 0.01
Control Delay 38.0 0.7 38.5 0.2 3.2 8.0 0.1 30 121 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 38.0 0.7 38.5 0.2 3.2 8.0 0.1 30 121 0.0
LOS D A D A A A A A B A
Approach Delay 171 28.5 7.0 11.4
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1: Highway 38 & Unity Road Total (2022) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach LOS B C A B

Queue Length 50th (m) 3.3 0.0 5.1 0.0 0.7 119 0.0 15 614 0.0
Queue Length 95th (m) 12.0 0.0 16.8 0.0 26 228 0.0 41 163.3 0.0
Internal Link Dist (m) 215.2 55.7 250.8 224.0

Turn Bay Length (m) 20.0 150  80.0 950 60.0 80.0
Base Capacity (vph) 870 1064 846 1064 431 1459 775 934 1516 1131
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 0.03 0.03 005 001 005 012 002 005 057 0.01

Intersection Summary

Area Type: Other

Cycle Length: 117

Actuated Cycle Length: 63.9

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.59

Intersection Signal Delay: 11.7 Intersection LOS: B
Intersection Capacity Utilization 68.4% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  1: Highway 38 & Unity Road

\'m T:az =g
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2: Elginburg Quarry & Unity Road Total (2022) Traffic

Elginburg Quarry Expansion AM Peak Hour
Intersection
Int Delay, siveh 1.5
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 99 8 14 92 8 14
Future Vol, veh/h 99 8 14 9 8 14
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 17 100 100 12 100 100
Mvmt Flow 108 9 15 98 9 15
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow Al 0 0 117 0 241 113
Stage 1 - - - - 113 -
Stage 2 - - - - 128 -
Critical Hdwy - - 51 - 74 72
Critical Hdwy Stg 1 - - - - 64 -
Critical Hdwy Stg 2 - - - - 64 -
Follow-up Hdwy - - 31 - 44 42
Pot Cap-1 Maneuver - - 1034 - 576 730
Stage 1 - - - - 77 -
Stage 2 - - - - 704 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1034 - 57 730
Mov Cap-2 Maneuver - - - - 567 -
Stage 1 - - - - 77 -
Stage 2 - - - - 693 -
Approach EB WB NB
HCM Control Delay, s 0 1.1 10.7
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 661 - 1034 -
HCM Lane V/C Ratio 0.036 - - 0.015 -
HCM Control Delay (s) 10.7 - - 85 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -
HCM 2010 TWSC Synchro 10 Report
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3: Sydenham Road & Unity Road Total (2022) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 7 46 60 131 57 17 31 113 34 67 563 16

Future Volume (vph) 7 46 60 131 57 17 31 113 34 67 563 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 45.7 457 457 457 457 457 457 45.7

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (m) 7.6 7.6 7.6 7.6

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Ped Bike Factor 0.99 1.00 1.00 1.00

Frt 0.929 0.989 0.974 0.997

Flt Protected 0.997 0.969 0.991 0.995

Satd. Flow (prot) 0 1379 0 0 1714 0 0 1612 0 0 1850 0

Fit Permitted 0.972 0.734 0.843 0.945

Satd. Flow (perm) 0 1345 0 0 129 0 0 1371 0 0 1757 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 65 7 24 2

Link Speed (k/h) 50 50 50 50

Link Distance (m) 1540.0 468.9 449.7 438.0

Travel Time (s) 110.9 33.8 324 315

Confl. Peds. (#/hr) 2 2 2 2

Confl. Bikes (#/hr) 1

Peak Hour Factor 092 092 092 092 092 09 092 09 092 092 092 092

Heavy Vehicles (%) 17% 10%  42% 3% 16% 13%  53% 6%  10% 3% 3% 0%

Adj. Flow (vph) 8 50 65 142 62 18 34 123 37 73 612 17

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 123 0 0 222 0 0 194 0 0 702 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 140 140 140 14.0

Minimum Split (s) 100  10.0 100  10.0 200 200 200 200

Total Split (s) 30.0  30.0 30.0  30.0 400 400 400 400

Total Split (%) 42.9% 42.9% 42.9% 42.9% 571% 57.1% 571% 57.1%

Maximum Green (s) 240 240 240 240 340 340 340 340

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None  None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 1.0 110 1.0 110 1.0 11.0 1.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 14.6 14.6 26.3 26.3

Actuated g/C Ratio 0.27 0.27 0.49 0.49
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3: Sydenham Road & Unity Road

Total (2022) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

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

v/c Ratio 0.30 0.62 0.28 0.82

Control Delay 11.4 26.2 9.0 220

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 114 26.2 9.0 22.0

LOS B C A C

Approach Delay 11.4 26.3 9.0 22.0

Approach LOS B C A C

Queue Length 50th (m) 44 18.9 8.6 51.7

Queue Length 95th (m) 15.8 41.0 23.8 #133.4

Internal Link Dist (m) 1516.0 444.9 425.7 414.0

Turn Bay Length (m)

Base Capacity (vph) 674 620 932 1186

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.18 0.36 0.21 0.59

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 53.7

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.82

Intersection Signal Delay: 19.7
Intersection Capacity Utilization 68.5%

Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service C

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

3: Sydenham Road & Unity Road

TEE
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1: Highway 38 & Unity Road

Total (2022) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul % 4 ul % 4 ul
Traffic Volume (vph) 10 48 20 12 24 52 25 840 18 20 280 13
Future Volume (vph) 10 48 20 12 24 52 25 840 18 20 280 13
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 20.0 0.0 15.0  80.0 95.0 600 80.0
Storage Lanes 0 1 0 1 1 1 1 1
Taper Length (m) 7.6 7.6 7.6 7.6
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.991 0.984 0.950 0.950
Satd. Flow (prot) 0 1646 1541 0 1447 1570 1825 1902 1142 1644 1812 1396
FlIt Permitted 0.930 0.864 0.574 0.179
Satd. Flow (perm) 0 1544 1541 0 1270 1570 1103 1902 1142 310 1812 1396
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 103 103 89 89
Link Speed (k/h) 60 60 60 60
Link Distance (m) 239.2 79.7 274.8 248.0
Travel Time (s) 14.4 4.8 16.5 14.9
Peak Hour Factor 092 092 092 09 09 092 09 092 09 092 092 092
Heavy Vehicles (%) 0%  19% 6%  82% 5% 4% 0% 1% 43% 1% 6% 17%
Adj. Flow (vph) 11 52 22 13 26 57 27 913 20 22 304 14
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 63 22 0 39 57 27 913 20 22 304 14
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 25 25 25 25 25 25 20 160 160 20 160 16.0
Minimum Split (s) 10.0 100 100 100 10.0 10.0 70 250 250 7.0 250 250
Total Split (s) 400 400 400 400 400 400 120 650 650 120 650 650
Total Split (%) 342% 342% 342% 342% 342% 342% 10.3% 55.6% 556% 10.3% 55.6% 55.6%
Maximum Green (s) 325 325 325 325 325 325 70 5.0 560 70 5.0 560
Yellow Time (s) 4.5 45 45 45 45 45 5.0 55 55 5.0 55 55
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 35 35 0.0 35 35
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 75 75 75 7.5 5.0 9.0 9.0 5.0 9.0 9.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None None None None
Act Effct Green (s) 8.9 8.9 8.8 88 555 522 522 554 522 522
Actuated g/C Ratio 012 0.2 012 012 074 070 070 074 070 0.70
vlc Ratio 034 008 026  0.21 003 069 002 006 024 0.1
Control Delay 41.2 0.6 404 34 33 153 0.1 3.6 8.1 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 41.2 0.6 404 34 33 153 0.1 3.6 8.1 0.0
LOS D A D A A B A A A A
Approach Delay 30.7 18.4 14.6 7.5
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1: Highway 38 & Unity Road Total (2022) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach LOS C B B A
Queue Length 50th (m) 79 0.0 49 0.0 09 705 0.0 0.7 147 0.0
Queue Length 95th (m) 231 0.0 16.3 28 30 1871 0.0 26 M2 0.0
Internal Link Dist (m) 215.2 55.7 250.8 224.0
Turn Bay Length (m) 20.0 150  80.0 950 60.0 80.0
Base Capacity (vph) 721 775 593 788 891 1436 884 364 1368 1076
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 009 0.03 007 007 003 064 002 006 022 001
Intersection Summary
Area Type: Other

Cycle Length: 117

Actuated Cycle Length: 75

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.69

Intersection Signal Delay: 14.2 Intersection LOS: B
Intersection Capacity Utilization 70.9% ICU Level of Service C
Analysis Period (min) 15

Splits and Phases:  1: Highway 38 & Unity Road

\'m T:az =g
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2: Elginburg Quarry & Unity Road Total (2022) Traffic

Elginburg Quarry Expansion PM Peak Hour
Intersection
Int Delay, siveh 1.1
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 196 8 14 121 8 14
Future Vol, veh/h 196 8 14 121 8 14
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 5 100 100 5 100 100
Mvmt Flow 213 9 15 132 9 15
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow Al 0 0 222 0 380 218
Stage 1 - - - - 218 -
Stage 2 - - - - 162 -
Critical Hdwy - - 51 - 74 72
Critical Hdwy Stg 1 - - - - 64 -
Critical Hdwy Stg 2 - - - - 64 -
Follow-up Hdwy - - 31 - 44 42
Pot Cap-1 Maneuver - - 932 - 468 628
Stage 1 - - - - 633 -
Stage 2 - - - - 676 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 932 - 460 628
Mov Cap-2 Maneuver - - - - 460 -
Stage 1 - - - - 633 -
Stage 2 - - - - 665 -
Approach EB WB NB
HCM Control Delay, s 0 0.9 11.8
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 554 - 932 -
HCM Lane V/C Ratio 0.043 - - 0.016 -
HCM Control Delay (s) 11.8 - - 89 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 041 -
HCM 2010 TWSC Synchro 10 Report
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3: Sydenham Road & Unity Road Total (2022) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 55 112 43 67 71 83 50 482 122 22 211 15

Future Volume (vph) 55 112 43 67 71 83 50 482 122 22 211 15

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 45.7 457 457 457 457 457 457 45.7

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (m) 7.6 7.6 7.6 7.6

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00

Frt 0.972 0.949 0.975 0.992

Flt Protected 0.987 0.985 0.996 0.996

Satd. Flow (prot) 0 1661 0 0 1747 0 0 1818 0 0 1797 0

Fit Permitted 0.851 0.834 0.956 0.918

Satd. Flow (perm) 0 1432 0 0 1480 0 0 1745 0 0 1656 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 20 47 23 6

Link Speed (k/h) 50 50 50 50

Link Distance (m) 1540.0 468.9 449.7 438.0

Travel Time (s) 110.9 33.8 324 315

Confl. Peds. (#/hr) 1 1 2 2

Confl. Bikes (#/hr) 1

Peak Hour Factor 092 092 092 092 092 09 092 09 092 092 092 092

Heavy Vehicles (%) 0% 4%  43% 0% 6% 0%  28% 0% 0%  10% 5% 8%

Adj. Flow (vph) 60 122 47 73 77 90 54 524 133 24 229 16

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 229 0 0 240 0 0 71 0 0 269 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 140 140 140 14.0

Minimum Split (s) 100  10.0 100  10.0 200 200 200 200

Total Split (s) 30.0  30.0 30.0  30.0 400 400 400 400

Total Split (%) 42.9% 42.9% 42.9% 42.9% 571% 57.1% 571% 57.1%

Maximum Green (s) 240 240 240 240 340 340 340 340

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None  None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 1.0 110 1.0 110 1.0 11.0 1.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 13.4 13.4 26.0 26.0

Actuated g/C Ratio 0.26 0.26 0.50 0.50
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3: Sydenham Road & Unity Road

Total (2022) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4

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

v/c Ratio 0.60 0.58 0.81 0.32

Control Delay 241 20.9 20.0 9.3

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 241 20.9 20.0 9.3

LOS C C C A

Approach Delay 241 20.9 20.0 9.3

Approach LOS C C C A

Queue Length 50th (m) 17.5 15.9 47.8 13.0

Queue Length 95th (m) 39.7 37.6 #126.5 31.5

Internal Link Dist (m) 1516.0 444.9 425.7 414.0

Turn Bay Length (m)

Base Capacity (vph) 711 749 1216 1149

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.32 0.32 0.58 0.23

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 52.1

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.81

Intersection Signal Delay: 18.8
Intersection Capacity Utilization 72.7%

Analysis Period (min) 15

Intersection LOS: B
ICU Level of Service C

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

3: Sydenham Road & Unity Road
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1: Highway 38 & Unity Road
Elginburg Quarry Expansion

Total (2027) Traffic
AM Peak Hour

A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul % 4 ul % 4 ul
Traffic Volume (vph) 10 16 33 16 23 15 25 175 13 47 871 15
Future Volume (vph) 10 16 33 16 23 15 25 175 13 47 871 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 20.0 0.0 15.0  80.0 95.0 600 80.0
Storage Lanes 0 1 0 1 1 1 1 1
Taper Length (m) 7.6 7.6 7.6 7.6
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.981 0.980 0.950 0.950
Satd. Flow (prot) 0 1585 1633 0 1582 1633 1738 1830 955 1690 1902 1396
FlIt Permitted 0.853 0.856 0.192 0.626
Satd. Flow (perm) 0 1378 1633 0 1382 1633 351 1830 955 1114 1902 1396
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 103 103 89 89
Link Speed (k/h) 60 60 60 60
Link Distance (m) 239.2 79.7 274.8 248.0
Travel Time (s) 14.4 4.8 16.5 14.9
Peak Hour Factor 092 092 092 09 09 092 09 092 09 092 092 092
Heavy Vehicles (%) 25%  15% 0%  47% 0% 0% 5% 5%  71% 8% 1%  17%
Adj. Flow (vph) 11 17 36 17 25 16 27 190 14 51 947 16
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 28 36 0 42 16 27 190 14 51 947 16
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 25 25 25 25 25 25 20 160 160 20 160 16.0
Minimum Split (s) 10.0 100 100 100 10.0 10.0 70 250 250 7.0 250 250
Total Split (s) 400 400 400 400 400 400 120 650 650 120 650 650
Total Split (%) 342% 342% 342% 342% 342% 342% 10.3% 55.6% 556% 10.3% 55.6% 55.6%
Maximum Green (s) 325 325 325 325 325 325 70 5.0 560 70 5.0 560
Yellow Time (s) 4.5 45 45 45 45 45 5.0 55 55 5.0 55 55
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 35 35 0.0 35 35
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 75 75 75 7.5 5.0 9.0 9.0 5.0 9.0 9.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None None None None
Act Effct Green (s) 7.9 7.9 8.0 80 620 588 588 627 609 609
Actuated g/C Ratio 010  0.10 010 010 079 075 075 080 078 0.78
vlc Ratio 020 014 030 006 007 014 002 005 064 0.01
Control Delay 40.9 1.2 429 05 3.2 74 0.1 28 134 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 40.9 1.2 429 05 3.2 74 0.1 28 134 0.0
LOS D A D A A A A A B A
Approach Delay 18.5 31.2 6.5 12.4
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1: Highway 38 & Unity Road Total (2027) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach LOS B C A B

Queue Length 50th (m) 4.0 0.0 6.1 0.0 08 133 0.0 16 737 0.0
Queue Length 95th (m) 12.8 0.0 171 0.0 27 250 0.0 44 #2055 0.0
Internal Link Dist (m) 215.2 55.7 250.8 224.0

Turn Bay Length (m) 20.0 150  80.0 950 60.0 80.0
Base Capacity (vph) 592 760 593 760 405 1357 731 944 1408 1056
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 005 0.05 007 002 007 014 002 005 067 0.02

Intersection Summary
Area Type: Other
Cycle Length: 117
Actuated Cycle Length: 78.5
Natural Cycle: 60
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.64
Intersection Signal Delay: 12.5 Intersection LOS: B
Intersection Capacity Utilization 72.5% ICU Level of Service C
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Highway 38 & Unity Road

\'m T:az =g
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2: Elginburg Quarry & Unity Road Total (2027) Traffic

Elginburg Quarry Expansion AM Peak Hour
Intersection
Int Delay, siveh 14
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 108 8 14 9 8 14
Future Vol, veh/h 108 8 14 99 8 14
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 17 100 100 12 100 100
Mvmt Flow 17 9 15 108 9 15
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow Al 0 0 126 0 260 122
Stage 1 - - - - 122 -
Stage 2 - - - - 138 -
Critical Hdwy - - 51 - 74 72
Critical Hdwy Stg 1 - - - - 64 -
Critical Hdwy Stg 2 - - - - 64 -
Follow-up Hdwy - - 31 - 44 42
Pot Cap-1 Maneuver - - 1025 - 560 720
Stage 1 - - - - 709 -
Stage 2 - - - - 696 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - 1025 - 551 720
Mov Cap-2 Maneuver - - - - 551 -
Stage 1 - - - - 709 -
Stage 2 - - - - 685 -
Approach EB WB NB
HCM Control Delay, s 0 1.1 10.8
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 648 - 1025 -
HCM Lane V/C Ratio 0.037 - - 0.015 -
HCM Control Delay (s) 10.8 - - 86 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 0 -
HCM 2010 TWSC Synchro 10 Report
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3: Sydenham Road & Unity Road Total (2027) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 7 51 65 144 63 18 33 124 37 74 618 17

Future Volume (vph) 7 51 65 144 63 18 33 124 37 74 618 17

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 45.7 457 457 457 457 457 457 45.7

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (m) 7.6 7.6 7.6 7.6

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Ped Bike Factor 0.99 1.00 1.00 1.00

Frt 0.928 0.989 0.974 0.997

Flt Protected 0.997 0.969 0.992 0.995

Satd. Flow (prot) 0 1384 0 0 1714 0 0 1622 0 0 1850 0

Fit Permitted 0.974 0.757 0.834 0.942

Satd. Flow (perm) 0 1352 0 0 1336 0 0 1363 0 0 1752 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 71 7 23 2

Link Speed (k/h) 50 50 50 50

Link Distance (m) 1540.0 468.9 449.7 438.0

Travel Time (s) 110.9 33.8 324 315

Confl. Peds. (#/hr) 2 2 2 2

Confl. Bikes (#/hr) 1

Peak Hour Factor 092 092 092 092 092 09 092 09 092 092 092 092

Heavy Vehicles (%) 17% 10%  41% 3% 16% 13% 51% 6%  10% 3% 3% 0%

Adj. Flow (vph) 8 55 71 157 68 20 36 135 40 80 672 18

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 134 0 0 245 0 0 211 0 0 770 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 140 140 140 14.0

Minimum Split (s) 100  10.0 100  10.0 200 200 200 200

Total Split (s) 30.0  30.0 30.0  30.0 400 400 400 400

Total Split (%) 42.9% 42.9% 42.9% 42.9% 571% 57.1% 571% 57.1%

Maximum Green (s) 240 240 240 240 340 340 340 340

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None  None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 1.0 110 1.0 110 1.0 11.0 1.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 15.8 15.8 30.1 30.1

Actuated g/C Ratio 0.27 0.27 0.52 0.52

Lanes, Volumes, Timings Synchro 10 Report
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3: Sydenham Road & Unity Road

Total (2027) Traffic

Elginburg Quarry Expansion AM Peak Hour
A ey v ANt 2 M4

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

v/c Ratio 0.32 0.67 0.30 0.85

Control Delay 11.7 28.8 94 25.0

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 1.7 28.8 9.4 25.0

LOS B C A C

Approach Delay 1.7 28.8 94 25.0

Approach LOS B C A C

Queue Length 50th (m) 5.6 24.5 10.2 63.8

Queue Length 95th (m) 16.8 45.1 26.8 #157.4

Internal Link Dist (m) 1516.0 444.9 425.7 414.0

Turn Bay Length (m)

Base Capacity (vph) 618 574 833 1061

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.22 043 0.25 0.73

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 58.3

Natural Cycle: 60

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.85

Intersection Signal Delay: 22.0
Intersection Capacity Utilization 73.8%

Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service D

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

3: Sydenham Road & Unity Road

TEE
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1: Highway 38 & Unity Road

Total (2027) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4
Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Lane Configurations iy ul iy ul % 4 ul % 4 ul
Traffic Volume (vph) 11 53 22 13 26 57 27 923 19 22 308 15
Future Volume (vph) 11 53 22 13 26 57 27 923 19 22 308 15
Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900
Storage Length (m) 0.0 20.0 0.0 15.0  80.0 95.0 600 80.0
Storage Lanes 0 1 0 1 1 1 1 1
Taper Length (m) 7.6 7.6 7.6 7.6
Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 100 1.00
Frt 0.850 0.850 0.850 0.850
Flt Protected 0.992 0.984 0.950 0.950
Satd. Flow (prot) 0 1647 1541 0 1454 1570 1825 1902 1158 1644 1812 1396
FlIt Permitted 0.930 0.862 0.547 0.143
Satd. Flow (perm) 0 1544 1541 0 1274 1570 1051 1902 1158 247 1812 1396
Right Turn on Red Yes Yes Yes Yes
Satd. Flow (RTOR) 103 103 89 89
Link Speed (k/h) 60 60 60 60
Link Distance (m) 239.2 79.7 274.8 248.0
Travel Time (s) 14.4 4.8 16.5 14.9
Peak Hour Factor 092 092 092 09 09 092 09 092 09 092 092 092
Heavy Vehicles (%) 0%  19% 6% 80% 5% 4% 0% 1% 4% 1% 6% 17%
Adj. Flow (vph) 12 58 24 14 28 62 29 1003 21 24 335 16
Shared Lane Traffic (%)
Lane Group Flow (vph) 0 70 24 0 42 62 29 1003 21 24 335 16
Turn Type Perm NA Perm Perm NA Perm pm+pt NA Perm pm+pt NA Perm
Protected Phases 4 8 5 2 1 6
Permitted Phases 4 4 8 8 2 2 6 6
Detector Phase 4 4 4 8 8 8 5 2 2 1 6 6
Switch Phase
Minimum Initial (s) 25 25 25 25 25 25 20 160 160 20 160 16.0
Minimum Split (s) 10.0 100 100 100 10.0 10.0 70 250 250 7.0 250 250
Total Split (s) 400 400 400 400 400 400 120 650 650 120 650 650
Total Split (%) 342% 342% 342% 342% 342% 342% 10.3% 55.6% 556% 10.3% 55.6% 55.6%
Maximum Green (s) 325 325 325 325 325 325 70 5.0 560 70 5.0 560
Yellow Time (s) 4.5 45 45 45 45 45 5.0 55 55 5.0 55 55
All-Red Time (s) 3.0 3.0 3.0 3.0 3.0 3.0 0.0 35 35 0.0 35 35
Lost Time Adjust (s) 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Lost Time (s) 75 75 75 7.5 5.0 9.0 9.0 5.0 9.0 9.0
Lead/Lag Lead Lag Lag Lead Lag Lag
Lead-Lag Optimize? Yes Yes Yes Yes Yes Yes
Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0
Recall Mode None None None None None None None None None None None None
Act Effct Green (s) 9.2 9.2 9.1 9.1 634 595 595 623 572 572
Actuated g/C Ratio 0.11 0.11 0.11 0.11 076  0.71 0.71 074 068 068
vlc Ratio 0.41 0.09 030 024 003 074 002 008 027 0.02
Control Delay 44.8 0.7 429 45 34 173 0.1 4.0 9.2 0.0
Queue Delay 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total Delay 44.8 0.7 429 45 34 173 0.1 4.0 9.2 0.0
LOS D A D A A B A A A A
Approach Delay 33.6 20.0 16.5 8.4
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1: Highway 38 & Unity Road Total (2027) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4

Lane Group EBL EBT EBR WBL WBT WBR NBL NBT NBR SBL SBT SBR
Approach LOS C C B A

Queue Length 50th (m) 10.3 0.0 6.1 0.0 1.0 893 0.0 08 269 0.0
Queue Length 95th (m) 25.1 0.0 171 4.0 3.2 #2511 0.0 29 463 0.0
Internal Link Dist (m) 215.2 55.7 250.8 224.0

Turn Bay Length (m) 20.0 150  80.0 950 60.0 80.0
Base Capacity (vph) 611 672 504 684 865 1351 848 304 1287 1017
Starvation Cap Reductn 0 0 0 0 0 0 0 0 0 0
Spillback Cap Reductn 0 0 0 0 0 0 0 0 0 0
Storage Cap Reductn 0 0 0 0 0 0 0 0 0 0
Reduced v/c Ratio 011  0.04 008 009 003 074 002 008 02 002

Intersection Summary
Area Type: Other
Cycle Length: 117
Actuated Cycle Length: 83.7
Natural Cycle: 65
Control Type: Actuated-Uncoordinated
Maximum v/c Ratio: 0.74
Intersection Signal Delay: 15.9 Intersection LOS: B
Intersection Capacity Utilization 75.5% ICU Level of Service D
Analysis Period (min) 15
# 95th percentile volume exceeds capacity, queue may be longer.
Queue shown is maximum after two cycles.

Splits and Phases:  1: Highway 38 & Unity Road

\'m T:az =g
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2: Elginburg Quarry & Unity Road Total (2027) Traffic

Elginburg Quarry Expansion PM Peak Hour
Intersection
Int Delay, siveh 1
Movement EBT EBR WBL WBT NBL NBR
Lane Configurations Ts 4 %
Traffic Vol, veh/h 216 8 14 133 8 14
Future Vol, veh/h 216 8 14 133 8 14
Conflicting Peds, #/hr 0 0 0 0 0 0
Sign Control Free Free Free Free Stop Stop
RT Channelized - None - None - None
Storage Length - - - - 0 -
Veh in Median Storage, # 0 - - 0 0 -
Grade, % 0 - - 0 0 -
Peak Hour Factor 92 92 92 92 92 92
Heavy Vehicles, % 5 100 100 5 100 100
Mvmt Flow 235 9 15 145 9 15
Major/Minor Maijor1 Major2 Minor1
Conflicting Flow Al 0 0 244 0 415 240
Stage 1 - - - - 240 -
Stage 2 - - - - 175 -
Critical Hdwy - - 51 - 74 72
Critical Hdwy Stg 1 - - - - 64 -
Critical Hdwy Stg 2 - - - - 64 -
Follow-up Hdwy - - 31 - 44 42
Pot Cap-1 Maneuver - - IM - 444 608
Stage 1 - - - - 616 -
Stage 2 - - - - 666 -
Platoon blocked, % - - -
Mov Cap-1 Maneuver - - IM - 436 608
Mov Cap-2 Maneuver - - - - 436 -
Stage 1 - - - - 616 -
Stage 2 - - - - 654 -
Approach EB WB NB
HCM Control Delay, s 0 0.9 12.1
HCM LOS B

Minor Lane/Major Mvmt NBLn1 EBT EBR WBL WBT

Capacity (veh/h) 532 - IM -
HCM Lane V/C Ratio 0.045 - - 0.017 -
HCM Control Delay (s) 12.1 - - 9 0
HCM Lane LOS B - - A A
HCM 95th %tile Q(veh) 0.1 - - 041 -
HCM 2010 TWSC Synchro 10 Report
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3: Sydenham Road & Unity Road Total (2027) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4

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

Lane Configurations Fi Y Fi Y Fi Y Fi Y

Traffic Volume (vph) 60 123 46 74 78 91 54 530 134 25 232 16

Future Volume (vph) 60 123 46 74 78 91 54 530 134 25 232 16

Ideal Flow (vphpl) 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900 1900

Storage Length (m) 45.7 457 457 457 457 457 457 45.7

Storage Lanes 0 0 0 0 0 0 0 0

Taper Length (m) 7.6 7.6 7.6 7.6

Lane Util. Factor 100 100 100 100 100 100 100 100 100 100 1.00 1.00

Ped Bike Factor 1.00 0.99 1.00 1.00

Frt 0.973 0.949 0.975 0.992

Flt Protected 0.987 0.985 0.996 0.995

Satd. Flow (prot) 0 1668 0 0 1747 0 0 1820 0 0 1795 0

Fit Permitted 0.824 0.807 0.953 0.907

Satd. Flow (perm) 0 1392 0 0 1432 0 0 1741 0 0 1636 0

Right Turn on Red Yes Yes Yes Yes

Satd. Flow (RTOR) 20 47 23 6

Link Speed (k/h) 50 50 50 50

Link Distance (m) 1540.0 468.9 449.7 438.0

Travel Time (s) 110.9 33.8 324 315

Confl. Peds. (#/hr) 1 1 2 2

Confl. Bikes (#/hr) 1

Peak Hour Factor 092 092 092 092 092 09 092 09 092 092 092 092

Heavy Vehicles (%) 0% 4%  42% 0% 6% 0% 27% 0% 0%  10% 5% 8%

Adj. Flow (vph) 65 134 50 80 85 99 59 576 146 27 252 17

Shared Lane Traffic (%)

Lane Group Flow (vph) 0 249 0 0 264 0 0 781 0 0 296 0

Turn Type Perm NA Perm NA Perm NA Perm NA

Protected Phases 4 8 2 6

Permitted Phases 4 8 2 6

Detector Phase 4 4 8 8 2 2 6 6

Switch Phase

Minimum Initial (s) 4.0 4.0 4.0 4.0 140 140 140 14.0

Minimum Split (s) 100  10.0 100  10.0 200 200 200 200

Total Split (s) 30.0  30.0 30.0  30.0 400 400 400 400

Total Split (%) 42.9% 42.9% 42.9% 42.9% 571% 57.1% 571% 57.1%

Maximum Green (s) 240 240 240 240 340 340 340 340

Yellow Time (s) 4.0 4.0 4.0 4.0 4.0 4.0 4.0 4.0

All-Red Time (s) 2.0 2.0 2.0 2.0 2.0 2.0 2.0 2.0

Lost Time Adjust (s) 0.0 0.0 0.0 0.0

Total Lost Time (s) 6.0 6.0 6.0 6.0

Lead/Lag

Lead-Lag Optimize?

Vehicle Extension (s) 3.0 3.0 3.0 3.0 3.0 3.0 3.0 3.0

Recall Mode None None None  None None None None None

Walk Time (s) 7.0 7.0 7.0 7.0 7.0 7.0 7.0 7.0

Flash Dont Walk (s) 1.0 110 1.0 110 1.0 11.0 1.0 11.0

Pedestrian Calls (#/hr) 0 0 0 0 0 0 0 0

Act Effct Green (s) 14.6 14.6 30.1 30.1

Actuated g/C Ratio 0.26 0.26 0.53 0.53

Lanes, Volumes, Timings Synchro 10 Report
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3: Sydenham Road & Unity Road

Total (2027) Traffic

Elginburg Quarry Expansion PM Peak Hour
A ey v ANt 2 M4

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

v/c Ratio 0.67 0.66 0.84 0.34

Control Delay 28.0 24.7 231 9.8

Queue Delay 0.0 0.0 0.0 0.0

Total Delay 28.0 24.7 23.1 9.8

LOS C C C A

Approach Delay 28.0 247 23.1 9.8

Approach LOS C C C A

Queue Length 50th (m) 23.3 21.8 59.6 15.4

Queue Length 95th (m) 43.6 42.5 #153.8 37.0

Internal Link Dist (m) 1516.0 444.9 425.7 414.0

Turn Bay Length (m)

Base Capacity (vph) 618 651 1136 1062

Starvation Cap Reductn 0 0 0 0

Spillback Cap Reductn 0 0 0 0

Storage Cap Reductn 0 0 0 0

Reduced v/c Ratio 0.40 0.41 0.69 0.28

Intersection Summary

Area Type: Other

Cycle Length: 70

Actuated Cycle Length: 57.1

Natural Cycle: 55

Control Type: Actuated-Uncoordinated

Maximum v/c Ratio: 0.84

Intersection Signal Delay: 21.7
Intersection Capacity Utilization 78.4%

Analysis Period (min) 15

Intersection LOS: C
ICU Level of Service D

# 95th percentile volume exceeds capacity, queue may be longer.

Queue shown is maximum after two cycles.

Splits and Phases:

3: Sydenham Road & Unity Road
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