'A\\\ MMM GROUP TECHNICAL MEMORANDUM

Subject: Cayman Islands Berthing Facility Date: May 13, 2015

Downtown Network Options Review
and Assessment

1.0 Introduction

As part of the traffic assessment of the proposed Cayman Island Cruise Berthing Facility a review and analysis
of alternative downtown road network operations was carried out. The analysis is based on the projected future
traffic and pedestrian volumes for the planning horizon of 2024 and includes the proposed cruise ship berthing
facility. With an influx in pedestrians into the core area (cruise ship passengers), and added ground
transportation to support cruise ship passenger tours, overall traffic operations/pedestrian conflicts within the
downtown are expected to increase. A number of alternative road network operations were considered as a
means to mitigate the increased vehicle/pedestrian conflicts. These include, for example, converting existing
two-way roadways to one-way traffic operation, and/or creating pedestrian only zones within the core and
rerouting traffic, accordingly. The assessment of alternatives focuses on quantifying the traffic related impacts in
terms of roadway operations, both in terms of overall vehicle delays and vehicle queue formation at area
intersections. As such, traffic modelling was undertaken with the assistance of the software program Vistro to
assess the overall intersection operation and performance based on the Highway Capacity Manual (HCM2010)
methodologies to identify the level of service (LOS) for signalized, two-way and all-way stop control intersections
as well as vehicle delays and queues along the major travel paths.

2.0 Methodology

The projected traffic volumes developed for the 2024 planning horizon serve as the basis for the analysis of the
alternative network operations and include growth in background vehicular traffic as well as growth in pedestrian
and traffic volumes associated with the proposed cruise berthing facility. The roadway network adopted for the
future two-way Harbour Drive “Base” option includes road modifications that are planned to be implemented in
the near/medium term. These modifications are intended to enhance the overall network connectivity while
allowing for better management of vehicular flows within and through the core area. The planned network
improvements offer additional routings for those currently using Harbour Drive, and consequently, offer
increased potential for traffic diversion away from the downtown core area. As such, the future two-way Harbour
Drive (Base) includes a redistribution of area traffic to the planned new network links and is used as a
comparison of alternative roadway configurations. Since the magnitude or distribution of population and
employment growth were not available at the time of the study, the analysis has been based upon the current
traffic patterns with respect to key area trip origins and destinations.

Existing intersection traffic volumes were reviewed to establish typical travel patterns in and around George
Town, however, based on both the planned network improvements and the proposed range of alternatives to be
considered, traffic reassignment was necessary for each of the future alternatives/ network operations.

Following the traffic reassignment process, area network traffic volumes were analysed through the application
of Vistro, an intersection capacity software, for each of the alternative network operating conditions identified.
Alternative intersection control was also considered for locations where traffic operations were diminished to an
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unacceptable level, and in some locations where traffic flow for the critical northbound and/or southbound
directions would be substantially improved.

3.0 Review of Network Alternatives

Several road network alternatives/operational plans were considered and evaluated. In general, each of the
alternatives vary traffic operations on Harbour Drive by, for example converting the roadway to one-way
operations or eliminating vehicular traffic, in order to create a fully pedestrianized environment. In some cases,
roadway modifications to other roadways in George Town were included in order to maintain the continuity of
north/south travel through the core area. To facilitate the comparison of alternative roadway operations, a future
two-way Harbour Drive alternative was carried forward which represents the operation of the cruise berthing
facility in 2024 without major changes to the overall operating environment along Harbour Drive, but does
include planned network improvements to roadways located outside of the core area. These include the
extension of Godfrey Nixon Way, the extension of Fort Street to the Godfrey Nixon Way extension, and the
extension of Eastern Avenue to Elgin Avenue, each of which would have an influence on existing travel patterns
within the core area. As well, signalization was added at the Cardinall Avenue/Harbour Drive intersection to
address the delay as a result of high pedestrian crossing volumes at this location. The following briefly highlights
the range of alternatives for the 2024 planning horizon that were considered:

» Two-way Harbour Drive: Includes planned network improvements and signalization of Cardinall Avenue.

» One-way Couplet: Similar to the Two-way Harbour Drive option with planned network improvements but

with Harbour Drive operating northbound only between Mary Street and Goring Avenue with
Mary/Fort/Edward/Goring operating as southbound only from Mary/Harbour and re-joining Harbour Drive at
Goring Avenue. This option includes the signalization of the Mary Street/Fort Street intersection,
signalization of the Shedden Road/Harbour Drive intersection with the addition of a second westbound lane
and the introduction of a roundabout at Edward Street and Shedden Road.

» Northbound Harbour Drive: Similar to the Two-way Harbour Drive option with planned network

improvements and Harbour Drive operating one-way northbound, with southbound traffic demands being
accommodated on a two-directional Mary/Fort/Edward/Goring corridor re-joining Harbour Drive at Goring
Avenue. To improve overall north/south traffic flow a traffic control signal was added to the intersections of
Mary Street/Fort Street and Goring Avenue/Harbour Drive, and a roundabout was introduced at Edward
Street and Shedden Road.

» Southbound Harbour Drive: Similar to the Two-way Harbour Drive option with planned network

improvements but with Harbour Drive operating one-way southbound, with northbound traffic demands
being accommodated on a two-directional Goring/Edward/Fort/Mary corridor re-joining Harbour Drive at
Mary Street. As with the northbound Harbour Drive option traffic control signals were added to the Mary
Street/Fort Street and Goring Avenue/Harbour Drive intersections and a roundabout added to the Edward
Street/Shedden Road intersection.

» Pedestrianized Harbour Drive: Closure of Harbour Drive between Fort Street and Shedden Road with the

planned network improvements. To address delays to the north/south traffic flow as with the options above
traffic control signals were added to the Mary Street/Fort Street and Goring Avenue/Harbour Drive

1145 Hunt Club Road, Suite 300, Ottawa, ON K1V 0Y3 | t: 613.736.7200 | f: 613.736.8710 | www.mmmgrouplimited.com



AN\ VvV GROUP Page 3

intersections, a roundabout was introduced at Edward/Shedden and intersection control changes were
made at Mary Street/Harbour Drive and Fort Street/Edward Street.

For each of the alternatives listed above, planned network improvements identified by the NRA are included. As
such, area traffic volumes had been adjusted based on the potential for a redistribution of traffic to these planned
new facilities. A full description of each of the alternatives and subsequent redistribution of traffic related to the
overall change in traffic patterns and/or network operations is outlined below.

3.1 Two-Way Harbour Drive (Base)

The two-way Harbour Drive alternative is the existing

road network, with the planned network improvements.
As previously stated, these modifications result in
improved connectivity around the downtown core, and
offer attractive alternatives to a portion of the current
traffic that travels through downtown on Harbour Drive.
In addition, the two-way Harbour Drive (Base)
alternative  also included special intersection
treatments at Fort Street, the Port entrance and :g;)
Cardinall Avenue, which aim to allocate a higher LOS

Edward St. \

to pedestrians with enhanced priority with “all direction
crossings” and protected “pedestrian only” signal
phases at the intersections of Fort Street and Cardinall
Avenue where a new traffic control signal was
introduced. The pedestrian priority areas at the three

Legend:

(e > Pedestrian Priority Area
e
O > Modelled Intersection ™=

/
Figure 3-1: Two-way Harbour Drive Network

key intersections along Harbour Drive, adjacent to the

cruise terminal promote pedestrian visibility and

provide vital cues to area drivers that there is

pedestrian priority within the corridor for the 2024
planning horizon. Area roadways, in terms of
operating conditions continue to provide similar roadway services and overall trip patterns remain similar to the
existing conditions. The travel demands are increased based on both an annual growth rate of 1%/year and
increases in cruise ship activity. As such, no adjustments to area traffic travel patterns were required beyond the
redistribution noted above associated with the planned network improvements.

3.2 One-way Couplet

3.2.1  Alternative Description

A one-way couplet alternative would be implemented by changing Harbour Drive to one-way northbound
between Shedden Road and Mary Street while southbound traffic would follow Mary Street, Fort Street, Edward
Street and Shedden Road before re-joining Harbour Drive at Shedden Road. This means Mary Street would be
converted to a one-way eastbound roadway from Harbour Drive to Fort Street, Fort Street would be converted to
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one-way southbound from Mary Street to Edward Street and Edward Street would be converted to one-way

southbound to Shedden Road with modifications to the roadway south of Main Street. These roadways that form

the one-way couplet would have a two lane cross-section (i.e. two travel lanes) to facilitate the movement of

emergency vehicles. Figure 3-2 highlights the northbound and southbound routings for the one-way couplet.

3.2.2

Converting Harbour Drive to one-way northbound
requires the reassignment of southbound Harbour Drive
traffic to other roadways in the network, primarily the
one-way southbound corridor described above. An
analysis of traffic volumes in 2024 with the planned
network improvements shows the following:

Traffic Redistribution

Approximately 550 vehicles per hour travel
southbound on Harbour Drive for some section
between Shedden Road and Mary Street, and
would require redistribution.

The majority (~75%) of the 550 vehicles
originate from North Church Street.

Of the 550 vehicles, 20% are destined to
Shedden Road heading eastbound, 40% to
South Church Street, 25% to the cruise terminal

NB Harbour Corridor

-)- » SB Mary-Fort-Edward
Corridor

> Pedestrianized Area
O »  Modelled Intersection

staging area, and 15% to other roadways Elgin Ave.

around the downtown core.

The highest volume of redistributed southbound ]
Figure 0-1: One-way Couplet Network

traffic would occur on Edward Street between

Fort Street and Dr Roy’s Drive, and would consist of approximately 90% of the 550 redistributed

vehicles.

For the one-way couplet alternative, the 25% destined to the cruise terminal staging area originating

from the north would be required to follow a circuitous route through the downtown core using Mary/

Fort/Edward/Shedden, and then northbound on Harbour Drive to the port entrance.

Similarly, modifying the Mary/Fort/Edward/Shedden corridor to one-way southbound requires the reassignment

of the northbound traffic previously using this corridor to other roadways in the network, primarily Harbour Drive.

An analysis of traffic volumes in 2024 with the planned network improvements shows the following:

There are approximately 900 vehicles per hour traveling northbound for some portion on this corridor
between the limits of Mary Street and Shedden Road, and would require redistribution.

Of the 900 vehicles, 40% originate from Goring Avenue or Elgin Avenue, 20% from Shedden Road, 20%
from South Church Street, and 20% from other roadways around the downtown core.

Of the 900 vehicles, 25% are destined to Shedden Road heading eastbound, 25% to North Church
Street, 20% to Albert Panton Road and to destinations within the core, and 30% to other roadways
around the downtown core.
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e With the redistribution, the highest northbound traffic would occur on Harbour Drive between Shedden
Road and Fort Street, and is approximately 65% of the 900 redistributed vehicles.

3.2.3 Summary

The traffic diversion results in approximately 1,100 vehicles in the midday peak hour travelling northbound on
Harbour Drive, while 800 vehicles traveling southbound would be routed to the Mary-Fort-Edward-Shedden
corridor.

The modification of Edward Street to one-way southbound requires major modifications to the intersections and
roadway links of Edward Street, Main Street, Cardinall Avenue and Shedden Road. Shedden Road would be
changed to two-way operations between Edward Street and Main Street, thereby allowing vehicles travelling
from Elgin Avenue or Goring Avenue to make a northbound right turn on Shedden Road rather than using a
more circuitous route through the downtown core. As well, , the changes to surrounding intersections and
roadways would reduce traffic on Cardinall Avenue between Harbour Drive and Albert Panton; providing the
opportunity to pedestrianize this length of roadway.

To best accommodate the increased traffic travelling through the intersection of Edward Street and Shedden
Road, a roundabout with two circulating lanes at some approaches was analysed. Other intersection
modifications where there was a substantial increase in the delay for the primary north/south movement
included: modifying the intersection of Fort Street and Edward Street from a two-way stop with stop control at the
westbound approach, to a two-way stop with stop control at the eastbound approach; the addition of traffic signal
control at the Mary Street/Fort Street intersection; and the addition of traffic signal control at the Shedden
Road/Harbour Drive intersection with modifications to the westbound approach to include a second lane on the
intersection approach.

3.3 One-way Northbound Harbour Drive

3.3.1 Alternative Description

Converting Harbour Drive to one-way northbound between Goring Avenue and Mary Street means southbound
traffic would be diverted to the Mary-Fort-Edward corridor similar to the one-way couplet. The difference is that
this corridor would maintain two-way operations as it operates today. The one-way section of Harbour Drive from
Goring Avenue to Mary Street would have a two travel lane cross-section to facilitate the movement of
emergency vehicles. Figure 3-3 highlights the one-way northbound Harbour Drive option.
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In addition to the one-way operation on Harbour Drive,
modifications would be made to the downtown road
network to improve the flow of southbound traffic and
improve the pedestrian experience. Edward Street would
be changed to two-way operations between Main Street
and Shedden Road, and Shedden Road would also be
converted to two-way operations between Edward Street
and Main Street. In addition, vehicles using Cardinall
Avenue would no longer be permitted to travel eastbound
through the Cardinall Avenue and Edward Street
intersection to access Main Street. These vehicles would
instead make an eastbound right turn from Cardinall
Avenue and then a southbound left turn at the

Legend:
==p= » NB Harbour Corridor

=== » NB Mary-Fort-Edward
Corridor

==p= »  SB Mary-Fort-Edward
Corridor

intersection of Edward Street and Shedden Road. Fort
Street would be changed to one-way westbound between
Albert Panton Street and Harbour Drive. Finally, the

] > Pedestrianized Area
O » Modelled Intersection

/
Figure 0-2: Northbound Harbour Network

I®

existing Goring Avenue / Shedden Road one-way couplet

would be reversed, with Goring Avenue now traveling

westbound and Shedden Road now traveling eastbound.
This would reduce conflicting movements where these roads connect with Harbour Drive. Cardinall Avenue
between Harbour Drive and Albert Panton would be pedestrianized in this alternative.

3.3.2 Traffic Redistribution
Modifying Harbour Drive to one-way northbound requires the reassignment of southbound Harbour Drive traffic
to other roadways in the network, primarily along the Mary/Fort/Edward/Goring corridor.

As with the one-way couplet option, approximately 550 vehicles per hour travel southbound on Harbour Drive for
some section between Shedden Road and Mary Street, and would require redistribution. The distribution for
these vehicles are summarized in Section 3.2.2. Other changes to the road network would have an impact on
the traffic redistribution. Some of these impacts include:

e The removal of Fort Street eastbound at Harbour Drive would cause vehicles previously turning
northbound right at Fort Street and Harbour Drive to use either Shedden Road (75%) or Mary Street
(25%) to reach their destinations.

e Eastbound traffic previously using Shedden Road from Harbour Drive to Edward Street would now using
Goring Avenue.

e Westbound traffic previously using Goring Avenue from Harbour Drive to Louise Llewellyn Way would
now use Shedden Road.

e The closure of Cardinall Avenue between Harbour Drive and Albert Panton Street would mean vehicles
previously turning northbound right at Cardinall Avenue and Harbour Drive would use Shedden Road to
reach their destinations.
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e Vehicles previously travelling southbound on Edward Street accessed Shedden Road via Main Street to
continue travelling south to Elgin Avenue. With a two-way Edward Street in this alternative, these
vehicles would continue south on Edward Street and access Elgin Avenue directly.

3.3.3 Summary

This redistribution would result in roughly 500-600 vehicles per hour travelling northbound on Harbour Drive, 550
vehicles per hour travelling northbound on Edward Street, and 750 vehicles per hour travelling southbound along
the Mary-Fort-Edward corridor.

Increased traffic travelling through the intersection of Edward Street and Shedden Road would require changing
this intersection in to a roundabout with two circulating lanes at some approaches. To accommodate the higher
southbound traffic flow, the intersection of Fort Street and Edward Street would be modified from a two-way stop
with stop control at the westbound approach, to a two-way stop with stop control at the eastbound approach.
Additionally, traffic signal control would be implemented to improve traffic conditions at the intersections of Mary
Street and Fort Street, as well as Goring Avenue and Harbour Drive.

3.4 One-way Southbound Harbour Drive

3.4.1 Alternative Description
This alternative would be implemented by changing

Harbour Drive to one-way southbound between Mary
Street and Goring Avenue. Northbound vehicles would
follow Goring Avenue, Elgin Avenue, Edward Street, Fort

Street, and Mary Street before re-joining Harbour

Drive/North Church Street. For the most part, the cross-
sections and direction of vehicle flow along this corridor
would be consistent with the baseline conditions. The
one-way section of Harbour Drive from Goring Avenue to
Mary Street would have a two travel lane cross-section to
facilitate the movement of emergency vehicles. See
Figure 3-4 for the one-way southbound Harbour Drive
network concept.

In addition to the major change to Harbour Drive, some

NB Mary-Fort-Edward
Corridor

9. »  SB Harbour Corridor

__>. » SB Mary-Fort-Edward
Corridor

modifications would be made to the downtown road
network to improve the flow of northbound traffic and
improve the pedestrian experience. Edward Street would

> Pedestrianized Area

I®

o > Modelled Intersection

be changed to two-way operations between Main Street
and Shedden Road, and Shedden Road would be
likewise changed to two-way operations between Edward

Figure 0-3: Southbound Harbour Network

Street and Main Street. In addition, vehicles using Cardinall Avenue would no longer be permitted to travel
eastbound through the Cardinall Avenue and Edward Street intersection to access Main Street. These vehicles
would instead make an eastbound right turn from Cardinall Avenue and then a southbound left turn at the
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intersection of Edward Street and Shedden Road. Fort Street would be converted to one-way eastbound
between Albert Panton Street and Harbour Drive. Finally, Cardinall Avenue between Harbour Drive and Albert
Panton Street would be pedestrianized in this alternative.

3.4.2 Traffic Redistribution

Modifying Harbour Drive to one-way in the southbound direction requires the reassignment of northbound
Harbour Drive traffic to other roadways in the network, primarily along the Goring/Edward/Fort/Mary corridor. An
analysis of traffic volumes for the 2024 planned network improvements shows the following:

e Approximately 800 vehicles travel northbound in the midday peak hour for a section of Harbour Drive
between Goring Avenue and Mary Street and would require redistribution.

e Of the 800 vehicles, 40% originate from South Church Street, 15% from Shedden Road, 15% from the
cruise terminal staging area, 15% from Elgin, and 15% from other roadways and locations around the
downtown core.

e Of the 800 vehicles, 60% are destined to North Church Street, 20% to the Mary/Fort area, and 20% to
other roadways around the downtown core.

e The highest volume of redistributed northbound traffic would occur on Fort Street between Edward
Street and Mary Street, and would consist of approximately 80% of the 800 vehicles that would be
redistributed.

Other changes to the road network would have an impact on the redistribution. Some of these impacts include:

e The removal of the westbound direction on Fort Street at Harbour Drive would mean vehicles previously
making the westbound left turn at Fort Street from Harbour Drive would now use either Mary Street
(85%) or Shedden Road (15%) to reach their destinations.

e The closure of Cardinall Avenue between Harbour Drive and Albert Panton Street would mean vehicles
previously turning right on Cardinall Avenue from Harbour Drive would now use Shedden Road to reach
their destinations.

e Vehicles previously travelling southbound on Edward Street accessed Shedden Road via Main Street to
continue travelling south to Elgin Avenue. With a two-way Edward Street in this alternative, these
vehicles would continue south on Edward Street and access Elgin Avenue directly.

3.4.3 Summary

The one-way Southbound Harbour Drive option would result in approximately 400-500 vehicles in the midday
peak hour travelling southbound on Harbour Drive, 800-900 vehicles in the midday peak hour travelling
northbound on the Mary/Fort/Edward corridor and 300 vehicles in the peak hour travelling southbound along the
Mary/Fort/Edward corridor.

The increased traffic travelling through the intersection of Edward Street and Shedden Road caused unrealistic
delay in the analysis. As such, a roundabout was analysed at this location with two circulating lanes at some
approaches. To accommodate the higher northbound traffic flow, the intersection of Fort Street and Edward
Street was modified for the analysis from a two-way stop with stop control at the westbound approach, to a two-
way stop with stop control at the eastbound approach. Additionally, traffic signal control was analysed at the
Mary Street/Fort Street and Goring Avenue/Harbour Drive intersections.
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3.5 Pedestrianized Harbour Drive (Closure)

3.5.1 Alternative Description
The fully pedestrianized Harbour Drive option between

Shedden Road and Mary Street means the closure of
Harbour Drive to vehicular traffic. Fort Street and Cardinall

Avenue between Harbour Drive and Albert Panton Street

would also be pedestrianized. Vehicles with an
origin/destination at the cruise terminal staging area would
be able to access the port through a corridor extending from
the Mary Street and Harbour Drive intersection. Non-port
related vehicles that were previously using Harbour Drive

would use the Mary/Fort/Edward corridor. Figure 3-5

Legend:

o === » NB Mary-Fort-Edward
* Corridor

==»= » SBMary-Fort-Edward
Corridor

o L > Pedestrianized Area

highlights the closure of Harbour Drive and associated
network revisions.

O » Modelled Intersection

In addition to the pedestrianization of Harbour Drive, Fort

Street and Cardinall Avenue, a number of other modifications
to the downtown road network would be required to improve
the flow of diverted traffic. Edward Street would be Elgin Ave:
converted to carry two-way operations between Main Street

and Shedden Road, and Shedden Road would carry two-

. . Figure 0-4: Pedestrianized Harbour Network
way operations between Edward Street and Main Street. In

addition, vehicles using Cardinall Avenue west of Albert Panton Street would no longer be permitted to travel
eastbound through the Cardinall Avenue and Edward Street intersection to access Main Street. As described in
previous alternatives, these vehicles would instead make an eastbound right turn from Cardinall Avenue and
then a southbound left turn at the intersection of Edward Street and Shedden Road.

3.5.2 Traffic Redistribution

Modifying Harbour Drive to be fully pedestrianized requires the reassignment of southbound and northbound
Harbour Drive traffic to other roadways in the network, primarily along the Mary/Fort/Edward/Goring corridor. A
review of the 2024 network volumes with planned network improvements shows the following:

e Approximately 550 vehicles in the midday peak hour travel southbound on Harbour Drive for some
section between Shedden Road and Mary Street, and would require redistribution that would be the
same as that described in Section 3.2.2.

e The highest volume of southbound traffic would occur on Edward Street between Fort Street and Dr
Roy’s Drive, and would be approximately 70% of the 550 redistributed vehicles.

For northbound traffic on Harbour Drive approximately 800 vehicles travel northbound in the midday peak hour
for a section of Harbour Drive between Goring Avenue and Mary Street and would require redistribution. The
redistribution for this traffic would be the same as used for the one-way southbound Harbour Drive option
described in Section 3.4.2. Where this distribution differs is as follows:
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e The highest volume of redistributed northbound traffic would occur on Fort Street between Edward
Street and Mary Street, this would represent approximately 65% of the 800 redistributed vehicles.

e Under this alternative, the 15% of volumes originating from the cruise terminal staging area can continue
to travel northbound through the Mary Street and Harbour Drive intersection. Vehicles that were using
Fort Street to access the cruise terminal staging area, or vehicles that are destined to the cruise terminal
staging area from the south, would require only minor detouring to the Mary Street and Harbour Drive
intersection.

3.5.3 Summary

The closure of Harbour Drive to provide a pedestrianized corridor results in the diversion of traffic to the
Mary/Fort/Edward corridor and results in link volumes of approximately 800 vehicles in the peak hour traveling
northbound and 650 vehicles in the peak hour travelling southbound. The approximate 150 vehicles accessing
the Port are on the Harbour Drive corridor.

The increased traffic travelling through the intersection of Edward Street and Shedden Road caused unrealistic
delay in the analysis. As such, a roundabout was analysed at this location with two circulating lanes at some
approaches. To accommodate higher traffic on the Mary/Fort/Edward corridor, the intersection of Fort Street
and Edward Street was analysed with the modification from a two-way stop with stop control at the westbound
approach, to a two-way stop with stop control at the eastbound approach. Similarly, the intersection of Mary
Street and Harbour Street was analysed with free-flow movements southbound and westbound and stop control
for northbound traffic. The intersections of Mary Street and Fort Street as well as Goring Avenue and Harbour
Drive were analyzed with signal control to improve traffic flow for this alternative.

4.0 Results

Each of the road network options were analyzed and the overall network performance summarized based on the
overall travel time delays experienced within the north and south travel corridors through the study area. In
general, two corridors which offer north-south roadway capacity are evaluated; Harbour Drive and the secondary
corridor of Mary/Fort/Edward which, depending on the network option considered, provides relief to an existing
two-way Harbour Drive or serves as a diversion route when Harbour Drive is converted to a one-way roadway or
closed in the case of the pedestrianized Harbour Drive option. In addition, for each of the network alternatives
the queues at the area intersections were analyzed for both the north and south travel corridors. To facilitate the
evaluation of the network alternatives, a threshold queue length of 200 feet was established and where any one
alternative experienced queue lengths in excess of the 200 foot threshold for north-south intersection approach
legs, the same approach legs for all alternatives were tabulated to provide for an assessment of each of the
alternatives. The Vistro summary sheets for each of the scenarios are attached as Appendix A and the findings
are presented in the following sections.

4.1 Corridor Travel Delay

A summary of vehicle delay to the north/south movements on Harbour Drive and the Mary/Fort/Edward corridor
is presented in Table 4-1 and was compiled from the intersection performance analysis carried out in Vistro. The
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table indicates the total delay accrued to vehicles operating within the north/south corridors during the midday
peak hour. It also highlights the average vehicle delay for north/south vehicles in the Harbour Drive and
Mary/Fort/Edward corridors between Goring Avenue and Mary Street (in seconds) when compared to the
existing delay. In general, where the initial analysis of the intersection performance indicated poor or failing
LOS, improvements were introduced such as intersection control (eg. traffic signals) to provide for a realistic
comparison among each of the options. These improvements are referenced for each of the options as footnotes
to the table.

A summary of Table 4-1 which presents the cumulative delay during the mid-day peak hour is as follows:

e A comparison of 2014 existing conditions with the future 2024 two-way Harbour Drive scenario indicates
the overall corridor travel delays for north and south travel demands are effectively the same (20.8 and
20.4 hours). The future 2024 two-way Harbour Drive network includes provisions for a new signal at
Cardinall Avenue as well as enhanced pedestrian priority elements (raised table intersections) at the
intersection of Fort Street, the Port Entrance and Cardinall Avenue.

e The 2024 Future two-way Harbour Drive alternative with 20.4 hours of cumulative delay reflects the
lowest combined north/south delays and achieves the lowest total northbound delay when compared
against the remaining alternatives evaluated for the 2024 planning horizon. It also does this without
decreasing network efficiency by increasing unwanted circulation. The remaining alternatives each
require diversion of traffic to adjacent corridors and results in increased circuitous routings within the
downtown core area.

e The one-way southbound option reflects the least efficient network option from an overall delay
perspective with an approximate 61.4 hours of north/south total vehicle corridor delays which is an
approximate 3 times the future two-way Harbour Drive option (20.4 hours).

e The Harbour Drive option with Harbour Drive serving northbound travel demands either as a one-way
couplet or with two-way travel on the Mary/Fort/Edward corridor is second in terms of the least reported
north/south total vehicle travel delays for the 2024 planning horizon (37.6 hours of delay for the one-
way Harbour option and 21.7 hours of delay for the one-way couplet compared with 20.4 hours for the
two-way Harbour Drive Option.)
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Table 4-1: Cumulative North-South Corridor Delays Hours
(Average Delay in Sec/Veh compared to 2014 Existing)

Cumulative Delay
Total Delay: Hours (increased average vehicle intersection delay over existing scenario)

Northbound Southbound
Total
Alternatives Harl?our Ma;y-Fo(;t- Total Harl')our MaJy-Fo‘:t- Total Two-way

(2024) Drive Edwar Drive Edwar: Both Corridors
E)?iifc‘ingl 4.1h 9.3h 13.4h 3.9h 3.5h 7.4h 20.8h
Two-way Harbour
Drive’? 3.6h 4.9h 8.5h (-13s) 3.8h 8.1h 11.8h (+29s)| 20.4h (+4s)
One-Way Couplet®*|  12.8h N/A 12.8h (+4s) N/A 8.9h 8.9h (+13s) | 21.7h (+7s)
Northbound 27.6h
Harbour Drive® 5.2h 4.8h 10.0h (-7s) N/A 27.6h (+1165) 37.6h (+43s)
Southbound 51.6h
Harbour Drive® N/A 51.6h (+1505) 6.3h 3.5h 9.8h (+17s) | 61.4h (+97s)
Closure of Harbour
Drive N/A 28.6h 28.6h (+63s) N/A 16.3h 16.3h (+54s)| 45.0h (+60s)
(Pedestrianized)z'5

Notes:

* Edward SB for 2014 Existing and 2024 Two-way Harbour Drive (Base) does not include the delay due to the SBR @ Main and Shedden
“To improve traffic flow, traffic control signals added at Mary Street and Fort Street

*To improve traffic flow, traffic control signals added at Harbour Drive and Cardinall Avenue

* To improve traffic flow, traffic control signals added at Harbour Drive and Shedden Road

*To improve traffic flow, traffic control signals added at Harbour Drive and Goring Avenue

4.2 Queue Formation at Area Intersections

In addition to travel delays, queue formation within constrained downtown core area networks can contribute to
increased congestion and gridlock conditions. As such each of the alternatives was also evaluated in terms of
the reported queue lengths at area intersections. As previously mentioned, a 200 foot threshold was established
as a basis to compare alternative network options with the Vistro analysis for network intersections. The
reported queue lengths for each of these intersections are tabulated in Table 5-2. In addition, the overall
intersection spacing is provided for each of the approach legs as a means to also identify the potential impact of
gueue spillback to upstream intersections.

A review of the results as shown in Table 4-2 indicates the following:

e The future 2024 two-way Harbour Drive network option, while reporting four intersection approach legs
with queue lengths in excess of 200 feet, has only one intersection approach leg, Harbour Drive
northbound at Goring Avenue where the reported queue length would spill back beyond the adjacent
intersection of Warwick Drive (625 feet.)
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e The Harbour Drive one-way Northbound Option had a reported six intersection approach legs with
gueue formation in excess of 200 feet, of which five approach legs were of sufficient length to cause
gueue spillbacks beyond the upstream intersection.

e The three remaining alternatives all have five or more intersections with queues in excess of 200 feet
while each also have intersection approaches reporting queues in the vicinity of 1,000 feet or more
representing significant intersection queue spillback beyond the upstream intersection.

e The queues identified in the two-way Harbour Drive Scenario are limited to Harbour Drive corridor and
are considered manageable, while overall the queues for the remaining alternatives represent queue
formation that can significantly impact on traffic operations based on the closely spaced intersections
which dominate the downtown core. Locations that would consistently report long queues are at Mary
Street and Fort Street, and along Edward Street.

Table 4-2: Reported Queue Lengths (>200ft) along the Downtown Core North/South Corridors

Reported Queue Length for Alternatives

Intersection Link 2024 Planning Horizon
Length (feet)
Approach (ft.) Existing Two-Way One-way Couplet Northbound  Southbound Harbour
2014 Harbour Harbour Harbour Closure
NB 275 485 625 775 285 310 215
Harbour at Goring SB 150 0 0 N/A N/A 330 220
WB 330 N/A N/A N/A 360 N/A N/A
NB 60 0 0 350 35 N/A N/A
Harbour at Shedden WB 400 215 360 300 (wBL) o 100 0
1,470 (WBR)
Harbour at Fort NB 685 355 275 465 160 N/A N/A
SB 595 395 290 N/A N/A 150 N/A
Mary at Fort NB 500 40 40 N/A 80 945 1,005
EB 575 25 55 230 420 130 110
Edward at Dr Roys NB 220 125 120 N/A 465 975 1,200
Edward at Cardinall | NB 170 85 55 N/A 90 465 325
NB 80 70 55 N/A N/A 235 210
Edward at Shedden |"co"1 129 N/A N/A 130 225 40 120
Elgin at Louise EB 135 80 45 N/A N/A 445 160
Llewellyn SB 80 N/A N/A N/A 615 N/A N/A

Note: Red numbers indicate queues >200 ft.

5.0 Summary

A review of the intersection reported performance of five alternative network options indicate that when
considering the overall travel delays associated with traffic diversion away from Harbour Drive, either through
introduction of one-way operations or full closure of Harbour Drive, together with the reported impacts of traffic
gueues on the area road network elements, retaining the current two-way Harbour Drive operation minimises
impacts on the traveling public. The analysis of the future downtown core area indicates that a portion of the
existing through traffic component along Harbour Drive will be attracted to new planned road network
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improvements including the extension of Godfrey Nixon Way, the extension of Fort Street to the Godfrey Nixon
Way extension, and the extension of Eastern Avenue to Elgin Avenue. However the overall planned growth in
area traffic and the increase in pedestrian flows (cruise ship passengers) will result in operating conditions
similar to those experienced today in terms of both queue formation and travel delays. The ability of the network
to accommodate future increases in pedestrian activity can be attributed to an enhanced pedestrian environment
along Harbour Drive with provisions to increase pedestrian priority at key locations. Increased pedestrian
priorities are largely achieved through the introduction of “raised table intersections” at the intersections of Fort
Street, the Port Entrance and Cardinall Avenue, while formalized all direction dedicated pedestrian-only signal
phases at the intersections of Fort Street and Cardinall Avenue also strengthen, through urban design features,
the proposed changes in terms of placing a higher priority on the movement of pedestrians when compared with
vehicles within this section of Harbour Drive adjacent to the port/terminal area.
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