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1.0 INTRODUCTION 

As part of the Environmental & Engineering Consultancy Services Team preparing an Environmental 

Impact Assessment (EIA) for a cruise ship berthing facility in George Town, Grand Cayman, MMM Group 

Limited was retained to carry out a transportation assessment of the planned facility.  Currently cruise 

ships destined to George Town are all served by tender boats.  The proposed berthing facility would 

service up to four vessels simultaneously.  In addition, there is the potential that tender operations would 

continue when there are more than four cruise ships in port with the overflow ships moored at the existing 

anchorage buoys or remaining offshore on engine.  The transportation assessment was undertaken with 

the following primary objectives: 

 To establish the baseline for the overall pedestrian and traffic operations with current cruise ship 

operations.  

 To identify and assess the transportation impacts for all modes within the immediate vicinity of the 

port that may be attributed to increased passenger activity with the planned berthing facility. 

 To undertake a review of the broader transportation network serving the downtown core area of 

George Town with a view of identifying network deficiencies resulting from the proposed berthing 

facility. 

This report provides an overview of the existing transportation operations which were used to develop the 

transportation model for assessing the impacts of future scenarios.  The existing conditions overview was 

carried out through a review of provided background data, site observations and a rigorous data collection 

program designed and implemented for this project.  While the detailed assessment of operations on 

Harbour Drive when considering the effects of the planned Cruise Berthing Facility was carried out in a 

VISSIM/VISWALK micro-simulation model. 

1.1 Current Transportation Issues  

A number of transportation issues were raised during the background review stage of the project; primarily 

related to pedestrian conflicts, tour bus operations, the existing traffic signal at Fort Street and Harbour 

Drive and the availability of parking in the downtown.  Further details regarding each of these concerns are 

noted below; these concerns will be taken into consideration during the analysis and development of 

mitigation measures. 

Pedestrian Conflicts:  Harbour Drive is the main north-south roadway connection to the port and through 

the downtown core of George Town.  There are currently two defined pedestrian crosswalks on Harbour 

Drive in the vicinity of the port that connect pedestrians from the west side of Harbour (Port Terminals) to 

the Central Business District.  The first, a signalised pedestrian crosswalk, is located on the south leg of 

the intersection of Harbour Drive and Fort Street just south of the main exit of the Royal Watler Terminal.  



 

Transportation Impact and Assessment Study | Cayman Islands Cruise Berthing Facility 

MMM Group Limited | May 2015 | 3414019 

 2 

The second, an unsignalised mid-block zebra crossing, is located across from the North Terminal just 

north of Cardinall Avenue.  While these crosswalks are heavily used, mid-block crossings at other points 

along Harbour Drive by pedestrians/cruise ship passengers are common, particularly close to the Port 

Security Building / entry mid-way between the existing crossing locations.  Concerns have been raised 

regarding the existing potential for conflicts between pedestrians and vehicles within the corridor and the 

increased potential for future conflicts with the growth of traffic and cruise ship passenger volumes.  

Tour Bus Operations: The port area experiences a high concentration of independent tour operators 

offering excursions to visiting cruise ship passengers. Tour operators are able to obtain an affiliation with 

the Port Authority that enables them to enter into the port area to pick up passengers; boardings and 

alightings for these tours are all carried out on the port side with no conflicts or interactions within the 

Harbour Drive right-of-way.  A bus staging area has been set up for port-affiliated operators adjacent to 

the port that connects directly to the Royal Watler Terminal through a security check point; an additional 

port-affiliated staging lane outside the North Terminal is available for overflow buses when needed. Non 

port affiliated tour operators are also common around the port area; these operators typically wait just 

outside the Port Entrances to attempt to sell their service to passengers exiting the port on foot. Non port 

affiliated operators typically operate from informal staging areas in the parking or vacant lots to the north of 

the Royal Watler Terminal as well as parking on the street where space is available.  Concerns have been 

raised regarding the lack of a formalized tour vehicle staging area and conflicts between non port affiliated 

tour operator vehicle movements and traffic flow along Harbour Drive. Additional concerns have been 

raised regarding tour vehicle speeds on West Bay Road and tour vehicles using local streets to cut 

through residential neighbourhoods, both in an attempt to minimize travel time traffic delays to fit in 

additional trips during the day.   

Fort Street and Harbour Drive Intersection Operations:  The intersection of Fort Street and Harbour Drive 

is a signalised three-legged intersection with dedicated crosswalks on the south and east legs;  the signal 

phasing at this intersection includes phases for both directions of traffic as well as an extended all red 

interval to allow additional pedestrian crossings. The National Roads Authority (NRA) recently removed a 

traffic signal at the intersection of Shedden Road and Harbour Drive and the result was an improvement in 

traffic circulation in the downtown.  The National Roads Authority (NRA) has recommended the removal of 

the Fort Street / Harbour Drive traffic control signal, citing operational improvements achieved through the 

removal of the signal at Harbour Drive and Shedden Road. There have been concerns raised regarding 

what this removal would do to overall traffic operations, as well as pedestrian accessibility to and from the 

port area. 

Parking in the Downtown:  The parking in downtown George Town is primarily made up of private or 

commercial surface parking lots; all public parking is provided on-street. Concerns raised have indicated 

that the existing public parking supply is insufficient to accommodate the current demand. 
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2.0 STUDY AREA 

The limits of the study area are shown in Figure 2-1 and are from Eastern Avenue at Harbour Drive in the 

north; Eastern at Shedden Road with an extension to Smith Road to the east and Memorial Avenue to the 

south.  Within the study area an inner and outer cordon have been defined, also shown in Figure 2-1.  The 

outer cordon is from North Church Street along Eastern Avenue with an extension to Smith Road and then 

to Walkers Road terminating in the south at Memorial Avenue and South Church Street.  The inner cordon 

travels on Mary Street from Harbour Drive to Fort Street and then travels south on Fort Street, Edward 

Street, Goring Avenue and Walkers Road to terminate at the intersection of Boilers Avenue at Harbour 

Drive.  The intersections along each of these cordons are being analysed as part of the overall 

transportation review in addition to those in the North Church Street/Harbour Drive/South Church Street 

corridor from Eastern Avenue in the north to Memorial Avenue in the south. 

The transportation review as part of the Cruise Ship Berthing Facility will consider all operations outside 

the Cruise Ship Terminal and includes all vehicle movements, tour bus operations and pedestrian 

movements that have left the terminal.  It does not look at queues, passenger movements or activities 

within the new terminal facility and thereby does not define pedestrian space required on the terminal 

facility. 
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Figure 2-1:  Study Area Cordon Locations 

 

 

Lands and Survey Department © Cayman Islands Government 2010. All Rights Reserved  
(Source: www.caymanlandinfo.ky) 
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3.0 EXISTING TRANSPORTATION SYSTEM AND NETWORK 

3.1 Existing Cruise Ship Operations 

3.1.1 Cruise Ship Schedule and Passenger Volumes 

The Cayman Islands cruise call schedule is a record of the total number of cruise ships and passengers 

that visited the cruise ship terminal; the cruise call schedule was provided for this analysis for the period 

from the beginning of 2011 to the end of 2014. The following section presents an analysis of the trends 

observed in the data. 

Volume of Ships and Passengers:  

Figure 3-1 below illustrates the annual number of cruise ships and passengers visiting Grand Cayman 

from 2011 to 2014. 

Figure 3-1:  Annual Cruise Ship Passenger Volumes 

 

* July 1 to December 31, 2014 data represents scheduled ship arrival/departure times and capacities of the ship; data prior to July 1, 2014 are actual ship 
arrival/departures and passenger volume counts.  
 
 

The year 2014 was scheduled to be the Grand Cayman’s busiest year in terms of ship and passenger 

volumes, with the port scheduled to receive 584 ships carrying approximately 1.64 million passengers. The 

Outline Business Case by PWC, prepared for this project, states that the expected passenger growth per 

annum is 1% with an optimistic growth of 3%, the arrival of larger ships with higher capacity are included 

in these projections.   

Visiting ship arrivals tend to be fairly well distributed; approximately 90% of days when there are ships in 

port between 2011 and 2014 had three or fewer ships visiting this resulted in there being 10,000 

passengers or less 85% of the time. The greatest number of ships in port during a single day has been 7, 
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which occurred twice in 2013.  Figure 3-2 and Figure 3-3 below illustrate the 85
th
 percentile passenger 

volumes and the frequencies of various ship volumes in port during a given day respectively. 

Figure 3-2:  Passenger Volumes 

 

* July 1 to December 31, 2014 data represents scheduled ship arrival/departure times and capacities of the ship; data prior to July 1, 2014 are actual ship 
arrival/departures and passenger volume counts.  
 
 

Figure 3-3:  Frequency of Number of Ships in Port 

 

* July 1 to December 31, 2014 data represents scheduled ships to call at Grand Cayman and may not represent the actual ships to call at port.  
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The volumes of visiting cruise ships and passengers vary throughout the year, corresponding with peak 

travel periods to the area. Figure 3-4 and Figure 3-5 below illustrate the numbers of visiting cruise ships 

and passengers respectively, by month. 

Figure 3-4:  Number of Visiting Cruise Ships by Month 

 

* July 1 to December 31, 2014 data represents scheduled ships for call at the port and may not be the actual number of ships that make the call. 
 
 

Figure 3-5:  Number of Visiting Passengers by Month 

 

* July 1 to December 31, 2014 data represents the capacities of scheduled ships to call at port and may not represent the actual number of passengers.  
 
 

The variation in ship and passenger traffic across the schedule period indicates a peak travel season 
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rest of the year with an average of less than one visiting ship per day. These periods reflect both the 

desirability of the area as a travel destination during the northern hemisphere winter months, and the 

hurricane season affecting the area between June and November each year. The peak ship and 

passenger volumes occurred during January 2013, with 85 visiting ships carrying a total of approximately 

216,000 passengers; forecast numbers for December 2014 indicate that this month will be the only other 

month in the schedule to exceed 200,000 visiting passengers. 

Arrival and Departure Times:  

Table 3-1 below summarizes the distribution in ship arrival and departure times over the recorded cruise 

call schedule. 

Table 3-1:  Distribution of Historical Ship Arrival and Departure Times 

% of Total 
Ship Arrival Times 

2011  2012  2013  2014* 

12am-6am 3% 4% 2% 1% 

6am-8am 72% 60% 62% 43% 

8am-10am 18% 24% 22% 32% 

10am-12pm 5% 11% 12% 22% 

12pm-2pm 1% 0.6% - 1% 

2pm-4pm - - - 0.3% 

4pm-6pm 0.2% 0.4% 0.4% - 

6pm-8pm - 0.2% 0.2% 0.3% 

8pm-12am 0.8% 0.4% 0.2% 0.2% 
 

% of Total 
Ship Departure Times 

2011  2012  2013  2014* 

12am-6am 0.8% 0.2% - 0.3% 

6am-8am - - - - 

8am-10am 0.4% - 0.2% - 

10am-12pm - 0.2% 0.4% - 

12pm-2pm 0.6% 0.4% 1.2% 0.3% 

2pm-4pm 37% 32% 31% 23% 

4pm-6pm 51% 55% 55% 55% 

6pm-8pm 9% 12% 12% 21% 

8pm-12am 1% 0.6% 0.2% 1.2% 

* July 1 to December 31, 2014 data represents scheduled ship arrival/departure times and may have varied on 
the actual day ships call at port.  
 
 

The above tables indicate that the peak arrival and departure times are the between 6am-8am and 4pm-

6pm, respectively.  Both arrival and departure times have been progressively shifting later in the day since 

2011, this is particularly apparent in the drop in cruise ship arrivals for the interval of 6am-8am from 72% 

in 2011 to 43% in 2014 and the corresponding increase of arrival rates for the 8am-10am and 10am-12pm 

periods. 
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3.1.2 Existing Terminal Operations 

There are three main terminals used for the cruise ships arriving in 

George Town; Royal Watler, North and South.  The Royal Watler 

Terminal is the largest and is located at the north end of Harbour 

Drive (at the intersection of Fort Street and Harbour Drive).  It has 

four gates for arriving passengers and each ship is assigned a gate 

with passengers separated by temporary fencing on the secure 

water side.  The Royal Watler Terminal has a large pedestrian 

concourse with retail, food outlets and vendors.  Passenger queues 

to access the tender boats are within the concourse, off the Harbour 

Drive right-of-way.  Passengers signed up for tours on the island 

are grouped into assigned areas within the concourse and then 

moved together to the bus staging area through a secure gate.   

The north and south terminals are the original terminals for the island.  Each terminal has two gates, 

where multiple ships can be assigned their own gate, and there is a small rotunda for shelter.  There is no 

space available for retail vendors and passengers queue on the sidewalk for access to the tenders at peak 

times.  Passengers destined to tours are gathered together in a more ad-hoc manner and then led to some 

buses outside the terminal in a small staging area but for the most part are walked as a group to buses in 

the bus lay-up area on the port.   

Table 3-2:  Number of Ships Arriving 

 

Approximately 74% of recorded cruise ship tenders used the Royal Watler Terminal; a further 11% and 9% 

of ship tenders used the North and South Terminals, respectively, while the remaining ships were 

distributed between the remaining auxiliary terminal locations.  

The Royal Watler Terminal generally accommodates Anchorages 1-3; 90% of the ships moored at these 

points were recorded using this point. When ships were recorded occupying Anchorage 4, 50% used the 

North Terminal for tender and a further 35% used the South Terminal; this reflects the use of these 

locations as overflow for the Royal Watler Terminal and also suggests that the capacity of the Royal 

Watler Terminal is sufficient to accommodate passengers from a maximum of three ships over the course 

of the day. This trend is consistent with 95% of recorded cruise ships between June and September using 

Terminal 
No. of Ships  
2011-2014* 

Percent of Ships  
2011-2014* 

Brac 6 0% 

Dock 93 4% 

North 225 11% 

Royal 1,574 74% 

South 184 9% 

Spotts 49 2% 

Total 2,131 100% 

* July 1 to December 31, 2014 data represents the port scheduled for ship arrivals and may have varied on the actual day ships arrived. 

Photo: Royal Watler Terminal 
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the Royal Watler Terminal during the slower months of June, July, August and September, but only 64% 

likely to use the Royal Watler Terminal during the peak months of December, January, February, and 

March. 

3.1.3 Existing Tender Operations 

The CMS fleet consists of 12 large vessels (250-350 passengers) and four smaller vessels (90-150 

passengers) while the cruise ship tenders tend to be somewhat smaller with a capacity of approximately 

80 passengers. Vessel loading records were available from CMS for the Carnival Glory (17 Dec, 2010), 

Carnival Valor (26 Apr, 2011 and Jan 03, 2012), Carnival Magic (18 Sept, 2014) and Freedom of the Seas 

(18 Sept, 2014) and were used to support analysis of passenger loading/unloading rates and tender 

logistics. 

Most often, the first few tender loads of the day are full to capacity and load quickly (10-15 minutes). 

Priority is given to passengers with pre-booked tours for these first loads from ship to shore.  The 

remaining loads over the course of the day are subject to differing management strategies by the 

individual cruise ship. Some ships prefer to hold tenders longer (30-45mins) while they fill, whereas other 

ships prefer to send more frequent loads (every 10-15mins) even if the tender is only partially full. Both 

strategies move similar volumes of passengers in the similar amounts of time, but one does it with fewer 

loads and longer wait times while the other does it with frequent loads and shorter wait times. While both 

methods provide similar levels of service overall, differing management methods at the ship will have a 

significant effect on passenger perception of wait times and tender efficiency. 

Typically by Midday the tenders are no longer solely bringing passengers ashore but rather are starting to 

fill with passengers returning to the ships, even though scheduled departure times are often not until 4pm. 

This observation in consistent with the analysis of traffic and pedestrian volumes which indicate the 

selection of the Midday as the design hour as it represents the time of day when essentially all tourists 

who will come ashore for the day have done so, but very few have yet made the return journey to the ship 

at that point. 

The CMS data suggests that the tender operations can move approximately 950pax/hour/door with a 

maximum fleet capacity around 6,500pax/hour. This rate assumes that the passengers are ready at the 

ship when the tenders arrive. In reality this only occurs for the first few loads after which the number of 

passengers waiting to get off the ship is lower than the tender capacity and the management strategy 

adopted by each specific ship will govern. 

Self-tendering operations are most often used with smaller cruise ships as the larger ships require the 

services of CMS to move their passengers in the available timeframe. Self-tenders are typically smaller 

than the CMS tenders and require additional stairs/ramps as they do not load/unload at the same level as 

the cruise ship doors. Self-tendering is estimated to have a capacity of about 450pax/door/hour and is 

limited by the number of doors and tenders made available by the individual ship. In addition, self -

tendering is considered less favourable than CMS tendering (or a berthing facility) because the ship must 
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carry its own set of stairs/ramp for each loading door to allow the passengers to access the level of the 

self-tender. 

3.2 Road Network and Hierarchy 

3.2.1 Existing Road Network 

The road network in and around George Town is comprised of mostly two-lane two way streets, with the 

exception of Cardinall Avenue and Shedden Road west of Main Street. The main north/south roadways 

leading into the core area are North Church Street and South Church Street. These roadways become 

Harbour Drive in the core area between Mary Street and Boilers Road, and is where the port and terminals 

are located. In the core area, other important north-south roadways include Edward Street and Albert-

Panton Street which travel between Fort Street and Cardinall Avenue/Shedden Road. The main east/west 

roadways leading into George Town are Shedden Road, Elgin Avenue, and Smith Road. These roads 

serve travelers from the south and east of the core area, and all connect to North Sound Road (Esterley 

Tibbetts Highway). While there is no direct connection between the core area and Esterley Tibbetts 

Highway (north of Shedden Road), Eastern Avenue, a parallel roadway to Esterley Tibbetts Highway, has 

been configured to act as a ring-road and help distribute traffic to the various local roadways serving the 

core. Eastern Avenue connects to North Church Street approximately ¾ mile north of the core and to 

Shedden Road approximately ½ mile east of the core. Bodden Road provides a connection between North 

Church Street and Eastern Avenue and Mary Street is an important east-west roadway through the core 

connecting North Church Street with Shedden Road. Godfrey Nixon Way currently provides a connection 

between Esterley Tibbetts Highway and Eastern Avenue, and there are plans for the roadway to continue 

further west connecting to Rock Hole Road and Mary Street improving network connectivity on the north 

side of George Town. To facilitate the analysis each of the key intersections were assigned an ID number 

and run in order of inner cordon, outer cordon and in the downtown.  A brief description of the major 

roadway intersections in and around George Town including existing intersection control and a general 

description of the lane geometry is summarized below and the intersection locations using the intersection 

ID number are presented in Figure 3-6.  A photo inventory of the existing intersections is attached as 

Appendix A. 

 1 – Harbour Drive at Mary Street (two-way stop control):  Harbour Drive south of Mary Street and 

North Church Street north of Mary Street is the north/south roadway with a single vehicle lane in each 

direction.  Mary Street is a two-way roadway with a single vehicle lane in each direction and stop 

controlled at Harbour Drive. 

2 – Mary Street at Fort Street (two-way stop control):  Mary Street and Fort Street are both two-lane 

two-way roadways and stop control is for vehicles on the Fort Street northbound approach. 

3 – Edward Street at Dr. Roys Drive (two-way stop control):  Edward Street and Doctor Roy’s Drive 

are both two-lane two-way roadways. This intersection is controlled with a stop sign for vehicles on Dr. 

Roy’s Drive and there is on street parking on the west side of Edward Street. 
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4 – Cardinall Avenue at Edward Street (all-way stop control):  Cardinall Avenue is a one-way roadway 

with two eastbound travel lanes and on-street parking along the north side. One of the eastbound lanes is 

for vehicles to continue eastbound to Shedden Road while the other lane is for vehicles turning left onto 

northbound Edward Street. Louise Llewellyn Way (the south leg of the intersection) includes two 

northbound travel lanes with one lane for northbound vehicles and the other for a right turn onto 

eastbound Cardinall Avenue. Pedestrian Crosswalks are included across the north and south legs of the 

intersection. 

Figure 3-6:  Key Intersection Locations by ID Numbers 

 

 

5 – Shedden Road at Louise Llewellyn Way (two-way stop control):   Shedden Road is a single lane 

one-way westbound roadway approaching the intersection with Louise Llewellyn Way. There is a 

westbound to northbound right turn channel.  Louise Llewellyn Way approaches Shedden Road from the 

south with two northbound lanes controlled by a stop sign at Shedden Road. Louise Llewellyn 

Lands and Survey Department © Cayman Islands Government 2010.  
All Rights Reserved (Source: www.caymanlandinfo.ky) 



 

Transportation Impact and Assessment Study | Cayman Islands Cruise Berthing Facility 

MMM Group Limited | May 2015 | 3414019 

 13 

accommodates southbound vehicles south of Shedden Road only. Pedestrian Crosswalks are located on 

the east and south legs of the intersection. 

6 – Elgin Avenue at Louise Llewellyn Way (roundabout):  The intersection of Elgin Avenue, Goring 

Avenue and Louise Llewellyn Way includes a three leg roundabout (with one circulating lane). There is a 

single lane approaching the roundabout from Elgin Avenue and Goring Avenue and two lanes approaching 

on Louise Llewellyn Way with one of the lanes operating as a slip lane for left turning vehicles onto Elgin 

Avenue. 

7 – Walkers Road at Goring Avenue (two-way stop control):  Walkers Road and Goring Avenue are 

both two-way two lane roadways. The intersection of these two roadways is stop controlled for southbound 

vehicles on Goring Avenue. A pedestrian crosswalk is located on the west leg of the intersection in front of 

the elementary school. There is also numerous driveways providing access to the School on the north side 

and the church on the south side of Walkers Road. Middle Road intersects Walkers Road just west of the 

pedestrian crosswalk and provides access to the Hospital. 

8 – Walkers Road at Boilers Road (two-way stop control):  Walkers Road and Boilers Road are both 

two-way two lane roadways. The intersection of these two roadways is stop controlled for southbound 

vehicles on Boilers Road. There are no pedestrian crossings adjacent to this intersection. There is a gas 

station located on the northeast quadrant with access from both Boilers and Walkers Roads. Walkers 

Road is posted with a 15mph speed limit. 

9 – South Church Street at Boilers Road (two-way stop 

control):  South Church Street and Boilers Road are both two-

way two lane roadways. The intersection of these two roadways 

is stop controlled for northbound vehicles on Boilers Road. A 

pedestrian crossing is located on South Church Street 

approximately 100 ft west of this intersection. A parking lot is 

also located on the north side of South Church Street with an 

access aligned with Boilers Road. There is on-street parking 

along both sides of South Church Street south of Boilers Road 

and there is a posted speed limit of 25mph. 

10 – South Church Street at Memorial Avenue (two-way stop control):  South Church Street and 

Memorial Avenue are both two-way two lane roadways. The intersection of these two roadways is stop 

controlled for northbound vehicles on Memorial Avenue. There is a posted speed limit of 30mph on South 

Church Street. 

11 – Walkers Road at Memorial Avenue (two-way stop control):  Walkers Road and Memorial Avenue 

are both two-way two lane roadways. The intersection of these two roadways is stop controlled for 

southbound vehicles on Memorial Avenue. The east leg of the intersection is the schools access.  A 

Photo: South Church Street at Boilers 
(northbound) 
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pedestrian crosswalk is located on the south leg of the intersection (crossing Walkers Road).  There is a 

posted speed limit of 15mph on Walkers Road and there is on-street parking along the east side. 

12 – Hospital Road at Walkers Road (all-way stop control):  Walkers Road and Hospital Road are both 

two-way two lane roadways. The 4-leg intersection is all-way stop controlled.  The south leg of the 

intersection provides access to the Hospital. 

13 – Hospital Road at Elgin Avenue (roundabout):  The intersection of Hospital Road and Elgin Avenue 

is a three leg roundabout. The south leg of the intersection is for Hospital Road and includes two lanes for 

two-way traffic. The east and west approaches along Elgin Avenue include two lanes (one for through 

traffic on Elgin and the other for turning vehicles onto Hospital Road) and there is a single receiving lane.  

The eastbound and westbound turn lanes include storage for approximately 75 ft and 200 ft respectively.  

14 – Eastern Avenue at Shedden (signalised):  Eastern Avenue currently terminates at Shedden Road. 

Eastern Avenue includes two lanes for two-directions of traffic 

(one each direction) and widens to a three lane cross section 

approaching Shedden Road in order to accommodate a right turn 

storage lane. Sound Way, a one lane eastbound roadway also 

intersects Shedden Road in the vicinity of Eastern Avenue and 

operates as the NE leg of the signalised intersection. Shedden 

Road includes two lanes (one for each direction). Approaching 

Eastern Avenue, the road widens to provide additional Turing 

lanes (westbound storage lane & eastbound left turn channel). 

The Stop line for eastbound vehicles is upstream from Liberty Way.  

16 – Eastern Avenue at School Road (two-way stop control):  Eastern Avenue is a two-way roadway 

with two vehicle lanes at the intersection of School Road and Eclipse Drive. School Road and Eclipse 

Drive are slightly offset from each other and are both controlled with a stop sign. There are pedestrian 

crosswalks located approximately 115 ft west of the intersection on School Road and on approximately 

200 ft south crossing Eastern Avenue.  North of this intersection, Eastern Avenue widens to two 

northbound lanes. 

17 – Eastern Avenue at Godfrey Nixon (signalised): Northbound Eastern Avenue includes two lanes 

with one dedicated for right turning traffic and one for through traffic. Southbound Eastern Avenue includes 

one through lane as well as a left turn channel lane for access to Godfrey Nixon. Godfrey Nixon way 

includes two lanes approaching Eastern Avenue, one for turning right and one for turning left. The 

intersection is signalised. There is a pedestrian crosswalk crossing the North leg of the intersection.  

18 – North Church Street at Eastern Avenue (signalised):  North Church Street is a two lane, two 

directional roadway. There is a southbound channelized left turn lane accessing Eastern Avenue.  The 

westbound approach includes a lane for right turning traffic as well as an additional storage lane and 

channel for left turning vehicles (storage for approximately 350 ft). The intersection is signalised and 

Photo: Eastern Avenue at Shedden 
Road (southbound) 
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includes a leading northbound permissive-protected phase to facilitate northbound right turns onto Eastern 

Avenue. 

19 – Eastern Avenue at Bodden Road (two-way stop control):  Eastern Avenue and Bodden Road are 

both two-lane two-way roadways. Bodden Road includes a stop sign for eastbound vehicles approaching 

Eastern Avenue. 

20 – North Church Street at Bodden Road (two-way stop control):  North Church Street and Bodden 

Road are both two-lane two-way roadways. Bodden Road includes a stop sign for westbound vehicles 

approaching North Church Street while vehicles on North Church Street are uncontrolled. There is a 

posted speed limit of 25mph for North Church Street. There are also bus stops on North Church Street for 

northbound and southbound public transit vehicles. 

22 – Harbour Drive at Fort Street (signalised):  The intersection of 

Harbour Drive and Fort Street is signalised with a northbound protected-

permissive as well as a pedestrian phase.  There is a shared single 

southbound lane, a through lane and right turn lane (120 ft storage) on 

the northbound approach and a westbound right lane with an additional 

left turn storage lane of 120 ft.  Pedestrian crossings are on the 

northbound and westbound approaches and there is parking on the north 

side of Fort Street.  

23 – Albert Panton Road at Fort Street (one-way stop control):  Albert Panton is a two way roadway 

north of the Butterfield Bank, and one way southbound approaching Cardinall Avenue. Fort Street is a two 

lane two way roadway that intersects Albert Panton and is controlled with a stop sign for northbound 

vehicles on Albert Panton. There is on-street parking along the east side of Albert Panton and some off 

street parking (perpendicular) on the west side adjacent to the intersection. There is a reserved taxi area 

on the west side of Albert Panton.  

24 – Edward Street at Fort Street (two-way stop control):  Edward 

Street is a two way roadway that intersections Fort Street. Westbound 

Fort Street includes a through lane and a left turn lane and is stop 

controlled. There is on-street parking on the west side of Edward 

Street and access to the Bus depot is via Edward Street south of Fort 

Street. The pedestrian Crosswalk is located midblock on Fort Street 

between Albert Panton and Edward Street, and on Edward Street 

between Fort Street and Dr. Roy’s Drive.  

28 – Albert Panton Road at Cardinall Avenue (one-way stop control):  Albert Panton is a one way 

southbound roadway with two lanes approaching Cardinall Avenue. Cardinall Avenue is also a one-way 

roadway with two lanes travelling eastbound. Albert Panton is Stop Controlled and there is a pedestrian 

Photo: Intersection of Harbour 
and Fort 

Photo: Edward Street at Fort 
Street (looking west) 
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crosswalk crossing Cardinall Avenue west of Albert Panton. There is on-street parking along the north side 

of Cardinall Avenue. 

29 – Harbour Drive at Cardinall Avenue (one-way stop control):  Cardinall Avenue is a one way 

eastbound roadway with two vehicle lanes and on street parking along the north side. Harbour Drive 

includes a northbound and southbound lane for through traffic as well as additional turn lanes (both 

northbound and southbound) for access onto Cardinall Avenue. It is noted that adjacent to Harbour Drive, 

there is a taxi pickup/drop off located west of the road. There is a pedestrian crosswalk crossing Harbour 

Drive north of Cardinall Avenue.  

30 – Harbour Drive at Shedden Road (one-way stop control):  Shedden Road is a one lane one-way 

westbound roadway approaching Harbour Drive. It includes on-street parking along the north side and is 

one-way stop controlled at Harbour Drive. There is a pedestrian crosswalk crossing Shedden Road 

upstream from the intersection.  

3.2.2 Existing Traffic Volumes 

3.2.2.1 Automatic Traffic Recorder (ATR) Counts 

The study team has reviewed and analysed traffic data provided by the NRA (National Roads Authority). 

The NRA conducted its traffic data collection efforts in 2014 and used automatic traffic recorders (ATR) to 

record traffic flow along key roadway locations throughout George Town in the vicinity of the Royal Cruise 

Ship Terminal. Each ATR recorded traffic volumes 24 hours a day at 15 minute intervals, over a period of 

8-9 days at each location. Figure 3-7 illustrates the 14 locations that have been analysed and the daily 

traffic volumes that were recorded at each location for varying levels of cruise ship passengers in port (as 

available).  The detailed traffic volumes for each passenger volume category are summarized in Table 3-3 

and are representative of average traffic volumes and based on a review and analysis of several 

observations for the same location and number of passengers in port. 

Eight of the fourteen ATR locations recorded over 10,000 vehicles per day, these locations are highlighted 

in Table 3-3 above. It is notable that all but two of these locations encompass most of the ATR locations 

along the Harbour Drive corridor and outer cordon around the CBD, with the greatest volumes recorded 

travelling to and from the north and east of the CBD and port area. The remaining count locations in these 

categories, ATRs 502 (South Church Street) and 514 (Goring Avenue) are both located directly south of 

the CBD and port area, highlighting a relatively low travel demand between the central area and the 

southern portion of George Town. The remaining two locations with over 10,000 recorded vehicles per day 

are ATRs 401 (Harbour Drive at Fort Street) and 404 (Harbour Drive at Cardinall Avenue), located along 

Harbour Drive adjacent to the cruise ship terminal, suggesting that the portion of Harbour Drive passing by 

the terminal is a focal point for much of the traffic circulation within the CBD area; by comparison, traffic at 

the other CBD circulation routes average between 6,000 and 8,000 vehicles per day. 
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A review of the traffic data indicated that the recorded volumes were relatively consistent between days 

with varying number of cruise ship passengers in port: each of the count locations typically recorded 

higher daily volumes on days with between 1,000 and 4,000 passengers. It was noted that in some cases 

a decrease in vehicular traffic with increasing volumes of visiting pedestrians which may reflect a desire for 

local travelers to avoid vehicle trips to the CBD and port area when more Ships are in port, likely due to 

the increased delays to vehicle movements from the greater pedestrian volumes. 

Daily Traffic Profiles 

The review of traffic characteristics and traffic patterns include an examination of the daily and hourly 

traffic profiles based on the 14 ATR count locations and the various number of traffic count days.  Detailed 

graphs were prepared and highlight the hourly traffic profiles for each of the count locations and by each of 

the travel directions. These graphs are included as Appendix B of this report and the following section 

highlights key observations and a summary of the trends. 

Table 3-3:  NRA Average Recorded Traffic Volumes by Passenger Level (ATRs) 

 Passengers in Port* 

ATR Location None 1-4K 4-7K 7-11K 11K+ 

502 South Church St, South of Boilers Rd  7,950 8,050 8,225  

404 Harbour Dr, North of Cardinall Ave 10,350 10,675  9,920  

401 North Church St, South of Mary St 13,650 12,900 12,250 12,175  

314 North Church St, South of Eastern Ave 11,825 12,421 12,550 12,500  

316 West Bay Rd, North of Eastern Ave 19,075 20,175 20,050   

514 Goring Ave, South of Warwick Dr  6,275 6,750 6,275  

516 Smith Rd, East of Hospital Rd 11,225 11,075 11,200   

511 Elgin Avenue, West of Huldah Ave  15,400  14,275 14,025 

503 Shedden Rd, West of North Sound  Rd  13,725  12,425 12,300 

315 Eastern Avenue, East of North Church St 11,525 12,125  11,100 11,125 

419 Edward St, North of Main St 8,200 8,675  8,625  

411 Shedden Rd, West of Edward St (One way WB) 3,100 3,425  3,475  

414 Mary Street, West of Rock Hole Rd 3,625 4,500  4,100  

318 Bodden Rd, West of Eastern Ave 1,775 2,025  1,800 1,800 

* Rounded to nearest 25 
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Figure 3-7:  NRA Traffic Stations (ATR) and Daily Volumes by Ship Passengers in Port 

 

 

 

South Outer Cordon 

The count locations along the south edge of the CBD area (ATRs 502, 514, 516, 511 and 503) showed 

similar characteristics in daily traffic patterns, with a distinct inbound peak period around 8:00 AM and an 

outbound peak around 6:00 PM. Smaller volume peaks were observed for the off-peak directions during 

the same time periods, and during the Midday period in both directions. Traffic volumes during the off-

Lands and Survey Department © Cayman Islands Government 2010. 
 All Rights Reserved (Source: www.caymanlandinfo.ky) 
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peak periods noticeably vary with the distance from the port; off peak volumes on South Church Street 

(ATR 502) are very low compared to the peaks, while further inland these off peak volumes typically 

increase. The figures below illustrate this comparison of volumes between South Church Street (ATR 502) 

and Elgin Avenue (ATR 511). 

Figure 3-8:  Average Daily Traffic Volumes on South Church Street, South of Boilers Road (ATR 502) 

  

 

The traffic profiles at each of the locations highlight the relatively consistent hourly traffic distributions 

between the various numbers of visiting pedestrians in port (each line colour represents a different number 

of ships in port); traffic volumes tended to be slightly higher during peak periods in some locations on days 

with 1,000-4,000 passengers in port, again suggesting a tendency of local travelers to avoid routes to and 

from the CBD and port area on days with more ships are in port (more visiting passengers and potential 

travel delays).  

 

Southbound 

Northbound 
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Figure 3-9:  Average Daily Traffic Volumes on Elgin Avenue, West of North Sound Road (ATR 511) 
 

  

 

ATR 516 (Smith Street), located along the south edge of the outer cordon around the CBD, experiences a 

more evenly distribution of traffic across the day with smaller and wider peaks compared with the other 

counts. It is notable that this ATR, located on Smith Road, is not on a direct route to and from the CBD, 

but rather an east-west route travelling along the edge of the southern cordon.  

Port Area 

The traffic observed at ATR 404, located on Harbour Drive (at Cardinall Avenue) at the south end of the 

port, shares many similarities to the daily traffic profiles recorded along the south outer cordon, with 

distinct commuter peaks northbound in the morning and southbound in the evening, but with consistently 

high off-peak volumes over the rest of the day in both directions. However, peak hour volumes at this 

location are much lower, approximately 450-500 versus as much as 800 at ATR 502 (South Church Street 

at Boilers Road); unlike the south cordon ATR counts, this location includes count data for days with no 

Westbound 

Eastbound 



 

Transportation Impact and Assessment Study | Cayman Islands Cruise Berthing Facility 

MMM Group Limited | May 2015 | 3414019 

 21 

passengers in port, which indicate much higher volumes than any days with visiting cruise ship 

passengers.  

Figure 3-10:  Average Daily Traffic Volumes on Harbour Drive, North Cardinall Avenue (ATR 404) 

 

 

ATR 401, located on Harbour Drive (at Fort Street) at the north end of the port, experiences similar peak 

hour volumes to ATR 404 (Harbour Drive at Cardinall Avenue) of approximately 500 vehicles per hour; 

unlike the previous location however, traffic volumes at this location are more evenly spread across the 

day, with visible peaks in the AM, Midday and PM periods. The fact that peak traffic volumes occur in both 

directions in both the morning and afternoon at this location suggest that commuter trips to and from the 

north and south of the CBD overlap at this location.  

The trend of higher traffic volumes on days with fewer or no passengers in port is strongly reflected at this 

location, particularly during the Midday period when peak hour volumes are up to 100 vehicles per hour 

higher than on days with ships.  

Southbound 

Northbound 
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Figure 3-11:  Average Daily Traffic Volumes on Harbour Drive, North of Fort Street (ATR 401) 

 

 

North Church Street at Eastern Avenue 

The ATR counts included locations on all three legs approaching the intersection of North Church Street 

and Eastern Avenue; these locations represent the northernmost edge of the cordon around the CBD and 

port area. All three ATR locations surrounding this intersection recorded high daily traffic volumes, with the 

south and east legs experiencing approximately 12,000 vehicles per day and the north leg exceeding 

20,000 vehicles per day.   

The two locations along North Church Street experience relatively consistent traffic volumes at most hours 

across the day, but do exhibit slight peaks southbound during the AM peak and northbound during the PM 

peak, suggesting the presence of commuter travel to and from the north of the CBD.  

Unlike the ATR locations to the south, the traffic volumes around the intersection of North Church Street 

with Eastern Avenue do not reflect a consistent relationship to the number of cruise ship in passengers in 

Southbound 

Northbound 
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port; traffic volumes outside of the peak periods tend to be higher at the north and east intersection legs 

on days with no ships in port, but lower on the south leg on the same day.  

Central Business District 

The ATR counts included two locations downtown; on Shedden Road (ATR 411) and Edward Street (ATR 

419). The Edward Street location recorded the highest count of the two locations, accommodating 

between 8,200 and 8,600 vehicles per day. The distribution of daily traffic at this location is similar to the 

profile observed at ATR 404 on Harbour Drive (at Cardinall Avenue) to the west, with a distinct northbound 

peak in the morning and southbound peak in the afternoon; this suggests that Edward Street acts as a 

parallel commuter route for local commuters from the south of the CBD. Unlike many of the other 

locations, the traffic volumes recorded on Edward Street were higher with greater numbers of passengers 

in port, suggesting that Edward Street may act as an alternate for vehicles passing through the CBD 

wishing to avoid the congestion on Harbour Drive.  

ATR 411 on Shedden Road is located west of Edward Street as such, traffic volumes recorded on 

Shedden Road through the CBD were much lower, around 3,000-3,500 vehicles per day; Shedden Road 

through the downtown is the westbound half of a one way pair, with eastbound traffic on Cardinal l Avenue. 

The distribution of traffic volumes across the day was relatively consistent at approximately 200-250 

vehicles per hour, with no distinct peak periods. The distribution in traffic was relatively consistent 

regardless of the number of passengers in port. 

Local Roads 

ATR 318 (Bodden Road) and 414 (Mary Street) provided counts on local roads within the CBD; as such, 

the overall volumes recorded at these locations were much lower than the other counts. ATR 414, located 

on Mary Street just east of Harbour Drive recorded much higher volumes in the eastbound direction, 

peaking at approximately 300 vehicles per hour compared with 160 per hour westbound. Peak periods 

were observed in the morning for eastbound traffic and in the afternoon for westbound traffic, indicating 

that Mary Street acts as an important commuter link from Harbour Drive into the CBD. An additional peak 

was observed in both directions during the Midday period.  

ATR 318 was located on Bodden Road near Eastern Avenue; this location recorded the lowest volumes of 

all ATR locations, of up to 2,000 vehicles per day and peak hour volumes of 90 vehicles or less. Due to 

the low hourly volumes observed at this location, there did not appear to be any significant periods of peak 

traffic or variations with the number of cruise ship passengers in port. The low volumes recorded at this 

location suggest that this road is mainly used by local traffic and despite its connection between North 

Church Street and Eastern Avenue, is not used as a cut-through route when Harbour Drive is congested. 

3.2.2.2 Turning Movement Counts (Miovision Cameras) 

The traffic data (ATR) provided by the NRA represented roadway link volumes and consequently 

additional traffic data collection was carried out as part of this study to establish detailed traffic  turning 
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movement counts (TMC) and pedestrian activity at key intersections. The 2014 data collection program 

conducted by the study team deployed traffic video cameras (Miovision cameras) to record traffic 

movements for across a 12 hour period (7:00 AM to 7:00 PM); these counts were repeated at each 

intersection over multiple days in order to provide observations of the variation in traffic volumes with the 

number of visiting cruise ship passengers in port.  

Traffic data collection efforts at three key intersections were increased to ensure a good sample of traffic 

observations would be available in close proximity of the port and thereby fully capture and establish the 

existing traffic conditions: Harbour Drive at Fort Street, Edward Street at Shedden Road and Eastern 

Avenue at Shedden Road. The selection of these three points is intended to ensure the analysis of traffic 

characteristics, trip patterns and pedestrian flows near the port, in the downtown core, and at the outer 

cordon around the downtown area, respectively. 

Port Area: Harbour Drive and Fort Street 

The vehicle and pedestrian volumes counted at the intersection of Harbour Drive and Fort Street are 

summarized in Figure 3-12 below. 

Figure 3-12:  Harbour Drive and Fort Street Intersection Vehicle and Pedestrian Traffic Volumes 

 

The vehicle volumes at Harbour Drive and Fort Street show volumes peaking around the morning and 

afternoon peak hours (ending 8:45 AM and 5:45 PM, respectively). Traffic volumes between these times 

are fairly consistent; this distribution of traffic does not appear to be significantly impacted by the number 
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of visiting passengers in port for most of the day, although the afternoon peak hour is slightly more 

pronounced on days with visiting cruise ships. 

As expected based on its location as the primary gateway for pedestrians between the port and downtown 

George Town, pedestrian volumes at Harbour Drive and Fort Street are very low during a day with no 

visiting cruise ships, and increase dramatically with the number of visiting passengers. As opposed to the 

traffic volumes that peaked in the morning and the afternoon, pedestrian volumes tend to gradually 

increase over the course of the morning, peak around Midday, and fall off sharply across the afternoon; 

the 11,000+ passenger day contains a noticeable peak in pedestrian volumes during the morning as well, 

which remain high until the Midday period.  

Considering both vehicle and pedestrian movements entering into the intersection, the peak of all conflicts 

at the intersection is in the Midday period with approximately 2,750 movements entering the intersection. 

Downtown Core: Edward Street at Shedden Road 

The vehicle and pedestrian volumes counts at the intersection of Edward Street and Shedden Road are 

summarized in Figure 3-13. 

The summary of the turning movement counts at Edward Street and Shedden Road shows distinct peaks 

in traffic during the morning, Midday and afternoon periods; this distribution is consistent across all of the 

days observed regardless of the number of passengers in port. It is notable however that the greatest 

vehicle volumes were observed on the day with 4,000-7,000 passengers in port, suggesting a decreased 

propensity for vehicle trips within the downtown area as the number of visiting passengers increases. 

The pedestrian volumes at this count location are much lower than those observed at the intersection of 

Harbour Drive and Fort Street, and are relatively consistent on all days regardless of the number of visiting 

cruise ship passengers. This suggests that most visiting cruise ship passengers do no permeate this far 

into the downtown core on foot, and that most of the pedestrian activity at this location consists of local 

residents. Pedestrian volumes at this location tend to peak around Midday, with the exception of a peak 

around mid-morning being visible on the 4,000-7,000 passenger day  

While less defined than the intersection of Harbour Drive and Fort Street the total movements entering the 

intersection remain highest in the Midday period. 

Outer Cordon: Eastern Avenue and Shedden Road 

The vehicle and pedestrian volumes counted at the intersection of Eastern Avenue with Shedden Road 

are summarized in Figure 3-14. The vehicle volumes observed are lower overall compared with those 

counted at the previous two locations and more consistent across the day; slight peaks are visible in the 

morning, Midday and afternoon. Vehicle volumes at this location do not appear to be sensitive to the 

number of visiting passengers in port. 
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Figure 3-13:  Shedden Road and Edward Street Intersection Vehicle and Pedestrian Traffic Volumes 

 

Figure 3-14:  Shedden Road and Eastern Avenue Intersection Vehicle and Pedestrian Traffic Volumes 

 

8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00 19:00

0

200

400

600

800

1,000

1,200

1,400

1,600

1,800

2,000

Hour Ending Every Half Hour 

H
o

u
rl

y 
V

e
h

ic
le

 a
n

d
 P

e
d

e
st

ri
an

 V
o

lu
m

e
s 

En
te

ri
n

g 
In

te
rs

e
ct

io
n

 

0 Passengers - Vehicle Volume 0 Passengers - Pedestrian Volume 1,000 - 4,000 Passengers - Vehicle Volume
1,000 - 4,000 Passengers - Pedestrian Volume 4,000 - 7,000 Passengers - Vehicle Volume 4,000 - 7,000 Passengers - Pedestrian Volume
Over 11,000 Passengers - Vehicle Volume Over 11,000 Passengers - Pedestrian Volume

8:00 9:00 10:00 11:00 12:00 13:00 14:00 15:00 16:00 17:00 18:00

0

200

400

600

800

1,000

1,200

1,400

1,600

1,800

2,000

Hour Ending Every Half Hour 

H
o

u
rl

y 
V

e
h

ic
le

 a
n

d
 P

e
d

e
st

ri
an

 V
o

lu
m

e
s 

En
te

ri
n

g 
In

te
rs

e
ct

io
n

 

0 Passengers (Vehicle Volume) 0 Passengers (Pedestrian Volume) 1 - 4K Passengers (Vehicle Volume) 1 - 4K Passengers (Pedestrian Volume)

7 - 11K Passengers (Vehicle Volume) 7 - 11K Passengers (Pedestrian Volume) 11K+ Passengers (Vehicle Volume) 11K+ Passengers (Pedestrian Volume)



 

Transportation Impact and Assessment Study | Cayman Islands Cruise Berthing Facility 

MMM Group Limited | May 2015 | 3414019 

 27 

Pedestrian volumes at this location are very low, never exceeding 70 pedestrians per hour during any of 

the observed counts. As such, it can be taken from these observations that pedestrian activity this far 

outside of the downtown core is almost exclusively local residents. 

3.2.2.3 Existing Traffic Volumes Summary 

As summarized in Section 3.1, 90% of the time there are less than 11,000 passengers in port.  As such, 

the turning movement count data was normalized and balanced in the network to represent a typical 7,000 

to 11,000 passenger day.  Based on the review of the turning movement counts, as described above, the 

Midday period typically represented the highest traffic volumes and also reflected the highest potential for 

pedestrian and vehicle conflicts on Harbour Drive based on the total volumes entering the intersection.  

While vehicle movements are dominant over the low pedestrian activity as you move away from Harbour 

Drive the Midday period volumes remain the peak period of the day.  The Midday traffic volumes on the 

intersection approaches for a 7,000 to 11,000 passenger day are summarized in Figure 3-15 and Figure 

3-16 and the complete counts for each intersection are included as Appendix C. 

Figure 3-15:  Existing Midday Link Volumes at Key Intersections 

 

Lands and Survey Department © Cayman Islands Government 2010. All Rights Reserved  
(Source: www.caymanlandinfo.ky) 
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Figure 3-16:  Existing Midday Link Volumes 

 I  

 
Lands and Survey Department © Cayman Islands Government 2010. All Rights Reserved  
(Source: www.caymanlandinfo.ky) 
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3.2.3 Existing Traffic Operations Analysis 

The traffic operational analysis was carried out for the existing conditions during the peak Midday period 

when both traffic and pedestrian conflicts are considered to be the highest.  The existing traffic volumes 

(both vehicles and pedestrian flows) which formed the basis of the analysis are reflective of typical ship 

days when passenger volumes are between 7,000 and 11,000. The existing traffic turning movement 

volumes identified during this period are summarized in Figure 3-17.  The pedestrian volumes appear in 

the operation summary sheets in Appendix D. 

The intersection capacity analysis was carried out using the traffic modeling software program PTV 

VISTRO, a traffic impact analysis and signal optimization tool which is part of the PTV Suite of 

Transportation Software programs. VISSIM and VISWALK have also been identified as the preferred tools 

to develop and validate micro-simulation models for application to the Harbour Drive corridor.  VISTRO 

applies the Highway Capacity Manual (HCM) 2010 and HCM 2000 methodologies for signalised, 

unsignalised and roundabout intersection control. This software also has added flexibility to explicitly 

model both left and right side drive networks. 

As part of the intersection assessment, detailed information regarding lane geometry, lane widths, posted 

speeds, the storage lanes and/or channelized turn lanes are considered. Intersection control is classified 

as being either a one-way stop, two-way stop, all-way stop, roundabout or traffic signal. For each 

intersection the V/C ratio, average delay and LOS is presented in the Table 3-4. For the one and two-way 

stop controlled intersections the results presented are for the worst movement as little to no delay is 

assigned to the major uncontrolled movement. For all-way stops, roundabouts and traffic signals the delay 

and LOS represent the average of the intersection approaches. Additional detail including queues and 

overall intersection delay is available in the operational analysis summary sheets in Appendix D. 

The inputs have been reviewed and the results interpreted in order to make adjustments to accurately 

reflect the expected intersection operations and to identify overall intersection performance consistent with 

the observed conditions. Key intersection performance parameters include volume-to-capacity ratios or 

intersection degrees of utilization levels, level of service (LOS), delays and overall traffic queue formation.  

The roadway intersections within the study area are largely comprised of unsignalised intersections, many 

of which are three-leg intersections with the main street provided the right of way and stop control on the 

side street.  These intersections are analysed through the application of the generic two-way stop 

methodology which assesses how easy it is for a vehicle on the side street or minor street to find a gap in 

main street traffic.   

The capacity analysis and assessment of the George Town intersections has been based on typical gap 

acceptance of approximately 5.5 seconds to reflect driver behavior.  Observations of the existing traffic 

operations indicated that George Town drivers frequently give way to vehicles on minor roadways when 

operating under somewhat congested conditions as well, drivers and pedestrians are considerate and 

were seen to yield to each other in congested situations which maintained flow for both pedestrians and 

side streets. 
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Table 3-4:  Base Scenario - Existing Conditions Intersection Analysis Summary 

Location Control 
Type 

Critical 
Movement 

V/C
1
 

Average  
Delay

1
 

(seconds) 
LOS

1
 ID Intersection Name 

1 Harbour @ Mary One-way stop WBR 0.78 68.1 F 

2 Mary @ Fort One-way stop NBR 0.23 16.6 C 

3 Edward @ Dr Roy One-way stop WBR 0.41 32.1 D 

4 Cardinall @ Edward All-way stop
2
 NBT 0.55 11.1 B 

5 Shedden @ Louis Llewellyn One-way stop NBR 0.85 15.1 C 

6 Elgin @ Louis Llewellyn Roundabout SBT 0.58 11.6 B 

7 Walkers @ Goring One-way stop SBR 0.67 40.6 E 

8 Walkers @ Boilers One-way stop SBT 0.29 24.4 C 

9 S Church @ Boilers One-way stop NBR 0.51 40.8 E 

10 S Church @ Memorial One-way stop NBR 0.09 13.1 B 

11 Walkers @ Memorial Two-way stop SBR 0.02 20.2 C 

12 Hospital @ Walkers All-way stop SBL 1.04 69.2 F 

13 Hospital @ Elgin Roundabout NBR 0.55 9.5 A 

14 Eastern @ Shedden Signalised SBL 0.52 33.2 C 

15 See 17 below: RFP referenced this intersection twice 

16 Eastern @ School Two-way stop WBR 0.58 92.9 F 

17 Eastern @ Godfrey Nixon Signalised SBL 0.56 55.2 E 

18 N Church @ Eastern Signalised WBR 0.65 47.7 D 

19 Eastern @ Bodden One-way stop NBR 0.35 31.5 D 

20 N Church @ Bodden One-way stop WBR 0.15 27.9 D 

21 Pedestrian Crossing N of Cardinall    Uncontrolled Not analysed by VISTRO 

22 Harbour @ Fort Signalised WBR 0.42 33.3 C 

23 Albert Panton @ Fort One-way stop NBR 0.05 14.9 B 

24 Edward @ Fort One-way stop SBT 0.35 22.4 C 

25 – 27 Represent larger entrances/driveways at Public Transport Bus Depot and Burger King/Butterfield Parking Garage 

28 Albert Panton @ Cardinall One-way stop SBL 0.29 10.7 B 

29 Harbour @ Cardinall Uncontrolled
3
 NBR 0.47 30.0 D 

30 Harbour @ Shedden One-way stop
3
 WBR 0.55 74.0 F 

31 Goring @ Louis Llewellyn One-way stop NBR 0.30 11.7 B 

32 S Church @ Goring    Uncontrolled NBR 0.22 17.4 C 

NOTES:  

1. For unsignalised intersections: one-way and two-way stop control, reported V/C, Delay, LOS are presented for the critical 
movement with the highest delay value. For all-way stop control and roundabouts, reported V/C represents the degree 
of utilization of the critical movement, delay while the reported LOS in these cases reflects the overall intersection 
average.  For signalised intersection the reported V/C, Delay and LOS is the average for the whole intersection. LOS 
is based on intersection delay as per the HCM2010 methodology. 

2. Due to location of mid-block pedestrian crossing intersection modelled as all stop controlled despite Edward traffic 
having right of way. 

3. The analysis of the intersection of Harbour at Cardinall and Harbour at Shedden includes 50% of the total pedestrians 
crossing the east leg representing people travelling in groups.  
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Key Map of Intersections 
by Location ID Numbers 

Base Year- Existing Conditions 
Intersection Traffic Volumes 

 
 

Mid-Day Peak Hour 
7 to 11,000 passenger days 

 

        Harbour @ Mary            Mary @ Fort           Edward @ Dr Roy          Cardinall @ Edward Shedden @ Louis Llewellyn  Elgin @ Louis Llewellyn  Walkers @ Goring     Walkers @ Boilers 

  

  S Church @ Boilers      S Church @ Memorial      Walkers @ Memorial      Hospital @ Walkers      Hospital @ Elgin       Eastern @ Shedden         Eastern @ School       Eastern@Godfrey Nixon 

  

  N Church @ Eastern      Eastern @ Bodden         N Church @ Bodden        Harbour @ Fort Albert Panton @ Fort       Edward @ Fort       Albert Panton @ Cardinall     Harbour @ Cardinall 

  

Harbour @ Shedden     Goring @ Louis Llewellyn      S Church @ Goring  

 

 

  

  

 

 

 

  Figure 3-17:  Key Intersections and Traffic Volumes  

 

 

 

 

Lands and Survey Department © Cayman Islands Government 2010. All Rights Reserved (Source: www.caymanlandinfo.ky) 
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The stop controlled intersections along Harbour Drive between Mary Street and Goring Avenue include a 

high north/south volume of pedestrians crossing the side streets during 7,000 to 11,000 passenger days.  

It was observed pedestrians/tourists are typically in groups and arriving and crossing side streets together 

rather than arriving randomly. The HCM traffic analysis methodology includes an adjustment for the 

number of pedestrian crossings over the analysis hour, but generally assumes that pedestrians most often 

cross as individuals spread out across the hour. Under this assumption there is no time for vehicles to 

traverse the crosswalk and vehicle delays reported are therefore significant.  As such, an adjustment to 

the volume of pedestrians was applied to reflect the larger groups of tourists typical of the observed 

behaviour in George Town.  This was the case at Cardinall Avenue and Shedden Avenue where 

pedestrian volumes are high and there is no formalized crosswalk like at Fort Street. 

The intersection of Edward Street and Cardinall Avenue operates as a one-way stop controlled 

intersection for the eastbound approach. In operation, the midblock crossing on Edward Street results in 

additional gaps in northbound traffic allowing the eastbound approach to enter the intersection.  The HCM 

analysis methodology does not take this into consideration.  As such, the analysis at this intersection has 

been carried out as an all way stop to account for these gaps.  

In general, the overall reported levels of service for area intersections (Table 3-4) are considered reflective 

of the baseline conditions during the Midday peak hour on a 7,000 to 11,000 passenger level ship day. 

While minor adjustments to the VISTRO intersection capacity analysis were made at a few of the 

intersections and validated against traffic observations, a number of intersections (based on the reported 

maximum delay for individual turn movements) are considered to operate at a LOS of “F”.  However, it 

should be noted that the reported LOS is for the most congested movement and often a stop controlled 

movement.  A further review of the detailed VISTRO reports (Appendix D) indicate that from an overall 

intersection performance level (often where unsignalised main street delays are minimal) the reported 

average intersection delays are significantly lower than the critical approach highlighted in the table above.    

3.2.4 Network Travel Times 

The 2014 data collection program was designed to capture network travel times along key corridors in the 

vicinity of the port and George Town. Network travel times were recorded using a GPS unit while a “float 

vehicle” traveled along key travel corridors during various time of day periods. The GPS data records the 

position and speed of the “float vehicle”. In consultation with NRA two primary travel routes (see Figure 

3-18) were identified to ensure multiple corridors in the study area were travelled.  Travel time 

measurements were collected for multiple days on each of the two routes both with and without ships in 

port.  The data was analysed to identify average travel times along segments of these corridors, and to 

highlight and localize areas that experience slower travel speeds. High quality travel time data was 

considered an important element in validating the base year conditions against the analytical tools 

developed to model traffic and pedestrian flows within the immediate vicinity of port. Detailed analysis of 

the corridor travel times with varying levels of ships in port and across the various time of day (TOD) 

considerations are documented in Appendix E. 
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Figure 3-18:  Travel Time Routes 

  

  

 

Harbour Drive/North Church Street/South Church Street 

(Lawrence Boulevard to Memorial Avenue) 

The analysis of the travel time observations for Harbour Drive 

indicated that the period of day which represents the most significant 

travel time was during the Midday period (11:00-14:00). This period 

coincidentally also represents the highest recorded combined 

volume of traffic and pedestrian flows.  Changes in overall corridor 

travel times for various roadway segments on Harbour Drive in the 

Midday are presented in Table 3-5.  As indicated in the Table during 

the Midday period travel times were approximately 46% and 82% 

higher for the northbound and southbound directions respectively when ships were in port when compared 

with no ships. The two Harbour Drive roadway segments centred at the Fort Street intersection 

represented the most congested roadway segments (in terms of highest increase in travel times) when “no 

ship” days are compared with days when ships are in port. 

Photo: Northbound queue on 
Harbour Drive from on approach 
from Fort St. (at Port Security) 

Lands and Survey Department © Cayman Islands Government 2010. All Rights Reserved (Source: www.caymanlandinfo.ky) 
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Table 3-5:  Harbour Drive - Average Travel Times: Midday Period 

 
 
 
 

Harbour Drive  
Roadway Segments 

Midday Period 
11:00-14:00 

Northbound  
Travel Time (minutes:seconds) 

Southbound  
Travel Time  (minutes:seconds) 

No ships 
in port 

Ships in port 
No ships 
in port 

Ships in port 

Ships in 
port  

Increase  % increase  
Ships in 

port  
Increase % increase  

Memorial to Boilers 0:50 0:51 +0:01 +2.5% 0:45 0:52 +0:07 15% 

Boilers to Shedden 0:26 0:36 +0:10 +41% 0:32 0:37 +0:05 16% 

Shedden to Fort 0:44 1:34 +0:50 +114% 0:32 1:26 +0:54 172% 

Fort to Mary 0:24 0:38 +0:14 +61% 0:36 2:00 +1:24 235% 

Mary to Eastern 1:44 2:22 +0:38 +37% 1: 37 2:25 +0:48 50.0% 

Eastern to Lawrence* n/a 2:32 n/a n/a n/a 2:18 n/a n/a 

Total Corridor - 8:33 - - - 9:38 - - 

Memorial to Eastern 4:08 6:01 1:55 46.4% 4:01 7:20 3:20 82.4% 

Note: Harbour Drive roadway segment Eastern to Lawrence travel times not reported for “no ship” day.  

The observations show average travel times between Memorial Avenue and Eastern Avenue with no ships 

in port in the order of between 4:00 and 4:30 in both directions within all peak periods  

The presence of one or more cruise ships in port has a significant impact on travel times along the 

corridor. Between Memorial Avenue and Eastern Avenue, northbound travel times with a cruise ship in 

port are approximately 35%, 46% and 25% higher than the northbound travel times without ships during 

the AM, Midday and PM periods respectively, while southbound travel times are approximately 31%, 82% 

and 2% higher with ships in port during the same respective time periods. 

During the morning and Midday periods, most significant travel time 

increases resulting from ship passenger traffic occur on the 

segments approaching Fort Street in both the northbound and 

southbound directions; this intersection is the only signalised 

location along the corridor, and being adjacent to the Royal Watler 

Terminal, is heavily affected by conflicts with pedestrians from the 

terminal. The presence of ships in port more than doubles travel 

time in these segments during the AM and Midday, with the highest 

segment travel time increase being nearly 235% (1 minute and 24 

seconds) for southbound traffic during the Midday from Mary Street 

to Fort Street.  The second highest segment travel time increase of 172% (54 seconds) occurs in the next 

segment for southbound travelling vehicles in the Midday period (Fort Street to Shedden Road).  These 

segments summed together is an increase in travel time of 2 minutes and 16 seconds for the 0.3 mile 

length of Harbour Drive between Mary Street and Shedden Road in the Midday peak with ships in port. 

Photo: Northbound queue on 
Harbour Drive at Boilers 
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It is notable that the increases in travel times with ships in port during the PM period are much lower than 

those observed in the AM and Midday, with several segments experiencing lower travel times with ships in 

port than without during this period for the southbound direction.  These observations reflect the significant 

drop in pedestrian volumes near the port during the afternoon as passengers begin to return from tours 

and re-board their ships during the Midday period and potentially that vehicles are diverting from the 

corridor or not travelling to the downtown when there are ships in port. 

Queues in the corridor also occur primarily at the signalised intersection of Harbour Drive and Fort Street.  

With ships in port, in the morning peak northbound queues were observed ending at the Port Authority 

Security entrance (approx. 400’) however vehicles were slowing and joining the queue as far back as 

Boilers Road.  Southbound queues were of equivalent length backing up close to Mary Street however, 

didn’t seem to be slowing down approaching vehicles.  For the Midday peak southbound queues were 

observed to be longer extending from the Fort Street intersection to just beyond Mary Street (approx. 650’) 

with the queue growing (slow moving vehicles) as just past Bodden Road.  Northbound queues were 

similar to the AM peak at approximately 400’) although traffic slowdowns did not occur until Cardinall 

Avenue.  In the PM peak southbound queues were similar to the Midday at approximately 650’ ending at 

Mary Street.  The most significant queues observed were northbound, where queues were observed from 

Eastern Avenue ending at Mary Street (approx. 0.6 miles) at times and causing additional queues through 

the port area at Fort Street and Cardinall Avenue from the delays downstream.  While not recorded in the 

data collection for no ship days (data collection ended at 17:00), these same queues were observed by 

the Study Team.  South of Eastern Avenue no queues were observed in the travel time data when there 

were no ships in port. 

Shedden Road (Harbour Drive to Crewe Road) 

The Shedden Road corridor generally experiences minimal delays due to cruise ship traffic, with most of 

the travel time changes varying by under 30 seconds.  The exceptions to this are in the eastbound 

direction between Eastern Avenue and Crewe Road where the travel time increases by 1 minute in the AM 

peak and 1 minute 20 seconds in the Midday peak.  The opposite occurs in the westbound direction where 

the same section (Eastern Avenue to Crewe Road) experiences a decrease of just over a minute in the 

Midday peak 

Minimal queuing was seen in the AM peak period.  In the Midday peak period (11:00 to 14:00) significant 

queuing is seen in the westbound direction between Main Street and Harbour Drive in both ship and no-

ship scenarios.  In addition queues are experienced westbound in the PM peak from Harbour Drive to Dr. 

Roys Drive when a ship is in port; this is reflected in the travel time increase of 50 seconds.  Eastbound 

from Eastern Avenue to Dr. Roys Drive there is some queuing experienced in the PM peak when no ship 

is in port however the travel time difference of 11 seconds indicates that vehicles while slowing down, they 

are not significantly delayed. 
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Esterley Tibbetts/North Sound/Thomas Russell/Huldah (Smith Street to Lawrence Boulevard) 

Travel times along the Esterley Tibbetts Highway et al corridor were relatively consistent between time 

periods and with and without cruise ships in port; most travel times decreased slightly with ships in port 

compared to days without. The only travel time increase observed took place in the southbound direction 

during the Midday peak; this could correspond to an increased number of tour vehicles using the corridor 

to return from destinations to the north.  Vehicles in this corridor show largely free-flow conditions during 

all time periods. 

Eastern Avenue (North Church Street to Shedden Road) 

Travel times recorded on the Eastern Avenue corridor are summarized in the tables below.  Over the 

whole corridor, the differences in travel times between days with ships in port and days without are 20 

seconds or less, but due to the short length of the corridor, equate to changes in travel times of over 50% 

during some time periods. All northbound travel times were lower and all southbound travel times were 

slightly higher on days with ships in port; although both were in the range of 20 seconds or less.  The 

travel time show that this corridor enjoyed largely free-flow conditions during all time periods.   

Additional travel time information was recorded for shorter road segments within the CBD area. Full results 

of these travel time observations as well as all analysis tables and travel time route maps are included in 

Appendix E. 

3.2.5 Background Traffic Growth  

The ATR traffic count data provided by NRA, in addition to the 2014 count locations also included historic 

traffic counts from 2008/2009. Although the number of ATRs that were counted during both periods for 

similar number of ship passengers in port were limited, it was possible to establish average traffic growth 

rates in some ATR locations;  

Table 3-6 below summarizes the traffic volumes and growth rates recorded by number of ship passengers 

in port between the 2008/2009 and 2014 count programs. 

Table 3-6:  Traffic Volumes and Growth Rates by Number of Ship Passengers (2008/2009) 

ATR Location 
North 

Church 
(401) 

 
Harbour 

(404) 

South 
Church 
(502) 

 
Shedden 

(503) 

 
Elgin 
(511) 

 
Smith 
(516) 

Average 

0 Passengers in Port 

       2008-9 Volume 18,280 13,570    12,800  

       2014 Volume 13,650 10,350    11,230  

       Annual Growth -4.2% -4.0% 
   

-2.0% -3.4% 

1,000 to 4,000 Passengers in Port 

  2008-9 Volume 17,630 
 

 14,390  
 

 

2014 Volume 12,910 
 

 13,710  
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ATR Location 
North 

Church 
(401) 

 
Harbour 

(404) 

South 
Church 
(502) 

 
Shedden 

(503) 

 
Elgin 
(511) 

 
Smith 
(516) 

Average 

Annual Growth -4.5% 
 

 -0.9%  
 

-2.7% 

4,000 to 7,000 Passengers in Port 

2008-9 Volume 19,230 
    

12,960  

2014 Volume 12,255 
 

 
  

11,210  

Annual Growth -6.0% 
 

 
  

-2.3% -4.2% 

47000 to 11,000 Passengers in Port 

2008-9 Volume 17,769 
 

7,879 15,215 13178   

2014 Volume 12,177 
 

8,224 12,430 14276   

Annual Growth -5.2% 
 

0.9% -3.7% 1.7% 
 

-1.6% 

 

Nearly all of the locations where counts were recorded in 2008/2009 and in 2014 show a decrease in 

traffic over this period, the only traffic increases were at ATR 502 (South Church Street at Boilers Road) 

and ATR 511 (Elgin Avenue west of Thomas Russell Avenue) on days with between 7,000 and 11,000 

passengers in port, both of which are connections to the south area of George Town.   Within the time 

frame being analysed the new Government Building and Cricket Square Development were completed on 

Elgin Avenue which would account for an increase in traffic volumes. 

Most of the reductions in traffic between the 2009/2009 and count periods equate to a decrease of 

between 2% and 5% per year; the higher rates of decrease appear to be more common closer to the port. 

Due to the low number of observations there is not a definitive trend linking the traffic growth rates with the 

number of passengers in port; the counts at ATR 401 (Harbour Drive north of Fort Street), the only 

location with historical and current counts for all passenger scenarios, suggest a slightly greater reduction 

in traffic as the number of passengers in port increases, but this is not reflected in the traffic growth rates 

at locations farther from the port. 

3.3 Public Transport Services 

3.3.1 Description of Service 

Public Transportation on Grand Cayman is operated through the Public Transport Unit (PTU). The current 

public transport system uses a fleet of 103 privately owned vehicles that are licensed through the PTU; 63 

of these vehicles provide service between George Town and West Bay, while the remainder provide 

service to the east end of the island. There are currently five routes in operation, serving 450 bus stops 

across the system; these routes are illustrated in Figure 3-19 below. 
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Figure 3-19:  Existing Public Transit Routes 

 

Transit service operates between 7:00 AM and 7:00 PM on weekdays only and there is no service on 

public holidays unless a cruise ship is in port. Routes typically operate on a ten minute frequency with an 

increase to a five minute frequency to West Bay and Bodden Town due to overlapping routes.  This 

frequency can increase during peak times.   

All buses depart from the bus depot located adjacent to the Public Library in George Town and do not stop 

at any other locations within the downtown core where they would be stopped in travel lanes for boarding 

or alighting passengers.  

Current bus fares are $2 C.I. or $2.50 USD per ride; there are no bus passes or multiple ride fare options 

or discounted rates. 

3.3.2 Ridership and Future Development 

The PTU estimates a system-wide ridership of 350,000 to 700,000 riders per year. The ridership from the 

George Town bus depot was 137,000 riders in 2013, and is projected to increase to 160,000 in 2014. The 

PTU estimates that approximately 35% of ridership is by tourists, 5% of which is specific to cruise ship 

passengers. 

The PTU estimates an annual growth of ridership of approximately 15%; current expansion plans include 

the introduction of Saturday service, service to the airport, and a new terminal on West Bay Road. 

 

Existing Public Transit Routes

Route 1

Route 2

Route 3

Route 4

Route 5

Route 6

Route 7

Route 8

Route 9

Bus Dispatch East End

Bodden Town

North Side

West Bay

Lands and Survey Department © Cayman Islands Government 2010.  
All Rights Reserved (Source: www.caymanlandinfo.ky) 
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3.4 Tour Bus and Taxi Operations 

The Study Team conducted observations and counts of vehicle traffic related to the operations of tour 

services catering to visiting cruise ship passengers. Providers of these services generally fell into one of 

three categories: 

Port-affiliated tour operators (pre-books) provided service to 

passengers who pre-booked tours through the cruise line. The 

affiliation of these operators with the port allowed them to enter and 

pick up passengers within the secure boundary of the port. Port 

affiliated tour vehicles included buses, minibuses, and taxis.  

Passengers on these tours were typically the first to arrive by tender.  It 

is estimated that these account for approximately 33% of the tours 

from the cruise ships. 

Port-affiliated tour operators (not pre-booked) where tour operators 

are at the terminal building and sell tours to passengers after they disembark.  The operators of these 

tours share the benefits of the pre-booked tours in that they are allowed to enter and pick up passengers 

within the secure boundary of the port and similar vehicle types are used.  It is estimated that 10% of 

cruise passengers are utilising this service. 

Non-affiliated tour operators were not permitted to enter into the 

port area to service passengers. Instead, these tour operators waited 

on-street just outside of the port area and sold their services to 

passengers leaving the port area on foot.  Mini-buses and taxis were 

utilised for these tours and were parked north of the Royal Watler 

Terminal.  The estimate is that 2.5 to 5% of cruise passengers are on 

these tours.  While these vehicles are not permitted to pick up 

passengers in the secure port area, any vehicle can drop passengers 

off within these limits. 

The traffic data collection program for the Grand Cayman Cruise Ship Terminal included observations of 

tour vehicles to and from the Port and surrounding area. Counts of these vehicles were performed on June 

11 and 12, 2014, which experienced daily visiting passenger volumes 

of approximately 9,200 and 11,000 respectively. The following sections 

provide an analysis of the trends that were observed in this data. 

3.4.1 Tour Bus Staging Areas / Taxi Ranks 

The cargo port area at the Port Authority Security building operates as 

a tour bus staging area on days when ships are in port.  On mornings 

with ships in port, the night time cargo operations are terminated and 

the deck is washed off for arriving passengers.  The existing staging 

Photo: Passengers at North 
Terminal queuing for tours 

Photo: Passengers at Bus staging 
area accessing port affiliated tours 

Photo: Entrance at Port Authority 
Security for bus staging area 
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area holds approximately 80 buses/taxis of varying sizes and vehicles park in rows from east to west as 

far back as the edge of the pier.  The bus staging area has been set up for port-affiliated operators and 

connects directly to the Royal Watler Terminal through a security check point.   

An additional port-affiliated staging lane is located outside the North Terminal and is available for overflow 

buses when needed.  There are two adjacent lanes with a total capacity of approximately 10 buses of 

varying sizes.  The area is separated from the driving lanes on Harbour Drive by fencing and if buses are 

parked in both lanes there are no passing opportunities.  

There are two official taxi ranks in the downtown core.  The first is located on the north side of Cardinall 

Avenue at Harbour Drive (3 spots) and the other on the west side of Albert Panton Street at Cardinall 

Avenue (6 spots).  There are also passengers being picked by taxi at the north of Harbour Drive (at Mary 

Street) and in the bus staging area connected to the Royal Watler Terminal. 

3.4.2 Port Affiliated Operations 

Counts of arriving and port-affiliated tour vehicles were performed at the Port Authority Security Entrance 

which serves as the entry/exit point for the bus staging area.  

Vehicle counts at the Port Authority Building were performed on June 11 (9,232 docked passengers) 

between 7:15 AM and 5:45 PM, and on June 12 (11,020 docked passengers) between 7:00 AM and 4:45 

PM; the counts included both vehicles and estimated vehicle occupancy. The total number of tour vehicles 

and occupants observed across the two days are summarized in Table 3-7 below. 

Table 3-7:  Tour Vehicle Counts and Occupancy at Port Authority Security Entrance 

Port Tour Activity 

June 11, 2014  
(9,232 Passengers) 

June 12, 2014  
(11,020 Passengers) 

Inbound Outbound Inbound Outbound 

          Buses and Minibuses 400 380 465 485 

          Taxis 150 130 165 165 

         Total Tour Vehicles 550 515 630 650 
     

Est. Tour Passengers 5,030 4,845 5,945 5,690 

 

The counts indicate vehicle volumes of between 500 and 550 vehicles per direction across the first day 

and between 600 and 650 vehicles per direction on the second day with more passengers. On both days, 

the estimated number of passengers taking Port-affiliated tours departing from the Port Authority Security 

entrance represents just over 50% of the total number of passengers on the docked ships for the observed 

days. The distribution of vehicle and passenger volumes across the two days is summarized in Figure 

3-20 and Figure 3-21 below. 
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Figure 3-20:  Hourly Vehicle Volumes to/from Port Authority Security Entrance 

 

Figure 3-21:  Hourly Vehicle Passengers to/from Port Authority 

 

The distribution of tour vehicle arrivals and departures across the day reveals similar trends on both days 

when counts were performed; steady arrivals and departure rates across most of the day, with a 

noticeable peak around the Midday period. The June 11 passenger counts show a wave of departing 

passengers in the morning, and a second wave of departures around the Midday; this accounts for the 

arrival of the third ship at 10:30 am.  The volumes of returning passengers are spread more evenly across 

the afternoon, but have noticeable peaks around Midday ending around 4:30.  In comparison, the June 12 
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counts show a strong outflow of passengers in the morning, most of which return around the Midday peak; 

in this instance all three ships were docked before 8 am. 

The peak hour inbound vehicle volumes at the Port Authority Security 

entrance observed during the count program were approximately 100 

on both days, both of which occurred during the hour of 12:30-1:30. 

The counts recorded separate counts for buses (including minibuses) 

and taxis, and indicate that buses accounted for approximately 70-

75% of the tour vehicles entering and leaving the Port Authority 

Security staging area.  

It is noted that during the days of observations there were limited 

port-affiliated tour buses that were being staged in the lay-up area 

outside the North Terminal however the primary passenger activity for tours occurred at the main staging 

area at the Port Authority Security entrance.    

3.4.3 Non-Port Affiliated Operations 

In addition to the tours operating from the Port Authority Security Building and North Terminal buildings, a 

number of tour operators set up just outside of the Port area to sell their services to passengers departing 

on foot. These tour operators use a combination of buses, minibuses and taxis to transport passengers to 

their intended destinations.  As the pick-up and drop-off for these tours can occur anywhere in George 

Town the data collection program 

was not able to capture these 

tours.  Based on the estimate 

provided by the Public Transport 

Unit (PTU) of 2.5 to 5% of tour 

these tours would account for 

approximately 25 to 50 vehicle 

trips for the passenger levels that 

occurred on June 11
th

 and 12
th
. 

3.4.4 Directional Split of Tour Operations 

The turning movement data collected classified the vehicle type on the roadway.  The directional split of 

tour buses arriving/departing from the Port Authority Security entrance was calculated using the vehicle 

classifications at the intersections of Harbour Drive and Fort Street just north of the entrance and Harbour 

Drive and Cardinall Avenue just south of the entrance.  The data suggests that the directional split of 

tourist vehicles from the Port area is approximately 90% to and from the north of the downtown core, with 

the small remainder servicing other destinations to the south and farther inland.   

Photo: Port affiliated bus staging 
area on Port 

Photo: Non-port affiliated tour vehicles parked on Harbour Drive 
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3.5 Pedestrian and Cycling Activity 

3.5.1 Existing Infrastructure 

Sidewalks on Harbour Drive vary in width from no sidewalk facility up to 

20 ft in areas in front of the port terminal building.  There are areas 

where there are obstacles including small vender huts or carts, utility 

poles and signage.  There also exist barriers or fencing delineating 

property along the right of way that squeeze pedestrians into narrower 

paths causing pedestrians too often walk onto the driving lane.  There 

are also areas where there are fences on the road side to limit random 

crossings of the road.  Often pedestrian facilities form part of the 

building/development front and are not on public space. 

There are currently two defined pedestrian crosswalks on Harbour 

Drive in the vicinity of the port that connect pedestrians from the west 

side of Harbour (Port Terminals) to the Central Business District.  The 

first, a signalised pedestrian crosswalk, is located on the south leg of 

the intersection of Harbour Drive and Fort Street just south of the main 

exit of the Royal Watler Terminal.  The second, an unsignalised mid-

block zebra crossing, is located across from the North Terminal just 

north of Cardinall Avenue.  While these crosswalks are heavily used, 

mid-block crossings at other points along Harbour Drive by 

pedestrians/cruise ship passengers are common, particularly close to 

the Port Security Building / entry mid-way between the existing 

crossing locations.  Two mid-block east-west zebra crossings on 

Harbour Drive are also marked further south; one just south of Goring 

Avenue and the other just south of Warwick Drive.  The only 

formalized north-south crosswalk on Harbour Drive is at the Fort Street 

intersection on the east approach.  The two crosswalks at the Fort 

Street intersection are provided a dedicated phase in the signal 

phasing plan. The existing sidewalk facilities are shown in more detail 

in Appendix F. 

Elsewhere within the study area pedestrian facilities vary in width and 

pavement treatments as well as having some areas where no pedestrian facilities are available.  As on 

Harbour Drive there are often small walls to delineate property causing a barrier to the sidewalk and 

making it feel narrow.  There is little sidewalk furniture and pedestrians are often seen sitting on the barrier 

walls and steps to buildings. There are no defined cycling facilities within the road right-of-ways. 

Photo: Barrier on sideway at Fort 
and Harbour (west side) outside 

Royal Watler Terminal at 
crosswalk 

Photo: Barrier on sidewalk on 
Harbour Drive (west side) 

Photo: Mid-block pedestrian 
crossing on south of Goring 
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3.5.2 Pedestrian Volumes 

The turning movement counts carried out as part of the data collection program, summarized in Section 

4.2, included counts of pedestrian crossings. Figure 3-22, Figure 3-23 and Figure 3-24 below illustrate the 

distribution of pedestrian crossings at key intersections in three different areas of George Town; Harbour / 

Fort (adjacent to the port), Edward / Shedden (inner CBD) and Eastern / Shedden (outer cordon).  

Figure 3-22:  Harbour / Fort - Pedestrians Entering Intersection - By Passenger Count in Port 

 

As one of the primary pedestrian crossings between the Royal Watler Terminal and the George Town 

CBD, the pedestrian volumes entering the intersection of Harbour Drive and Fort Street are very sensitive 

to the number of cruise ship passengers in port. Peak hour pedestrian volumes were less than 80 per hour 

on days with no cruise ships, and as much as 1,570 per hour on days with ships. The peak periods for 

pedestrian movements also varied significantly across the observation days; pedestrian volumes peaked 

during the morning on the 1,000-4,000 passenger day, while the other counts showed pedestrian peaks 

around the Midday period. The different peak times can likely be attributed to different ship arrival times 

over the different days observed, but it is notable that pedestrian volumes decrease into the afternoon on 

most cases. 

The intersection of Edward Street and Shedden Road on the inner cordon experiences relatively 

consistent pedestrian volumes regardless of the number of cruise ship passengers in port; and peak 

volumes less than 250 in an hour.  The similarity between the pedestrian volumes and distribution across 

the day for all observations suggests that the users of this intersection are predominately local residents, 

and that cruise ship passengers exiting the Royal Watler Terminal predominately do not permeate into the 

CBD as far as Edward Street.  
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Figure 3-23:  Edward / Shedden - Pedestrians Entering Intersection - By Passenger Count in Port 

 

 

Figure 3-24:  Eastern / Shedden - Pedestrians Entering Intersection - By Passenger Count in Port 
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The intersection of Shedden Road and Eastern Avenue on the outer cordon experiences much lower 

pedestrian traffic than the previous two locations, with less than 70 pedestrians per hour during all 

observation periods. It is notable that the highest pedestrian volumes observed at this location were 

counted on days with less than 4,000 cruise ship passengers in port; pedestrian volumes decreased on 

days with additional passengers. Due to the low pedestrian volumes at this intersection, there does not 

appear to be any distinct peaks during specific intervals of the day. 

The pedestrian volumes at this intersection again suggest that this intersection is used primarily by local 

residents, and that pedestrians, both local and tourist, do not tend to make walking trips at this distance 

outside of the CBD. 

3.5.3 Cycling Volumes 

The turning movement counts also classified bicycle volumes on Harbour Drive.  Table 3-8 below 

summarizes the volumes of cyclists entering each intersection over the entire count period for each day at 

the same intersections analysed for pedestrian volumes. 

Table 3-8:  Volumes of Cyclists Entering Each Intersection over the Entire Count Period for Each Day 

Number of Passengers Harbour / Fort Edward / Shedden Eastern / Shedden 

0 8 10 29, 43* 

1,000 – 4,000 7 8 46 

4,000 – 7,000 - 12 - 

7,000 – 11,000 11 - 25 

Over 11,000 12 6 20 
*Traffic counts at Eastern / Shedden included two days with no ships in port – both results are shown here. 
 

Cycling volumes observed at all of the intersections were quite low, never exceeding 50 per day. Cycling 

tends to be more popular as the distance from the port increases, with cycling volumes at Eastern / 

Shedden being at least double those observed in the CBD and adjacent to the port. Within the CBD there 

does not appear to be a relationship between the passengers in port and bicycle volumes, but cycle 

volumes at Eastern / Shedden noticeably decrease as the number of passengers in port increases. This 

may again suggest that the observed cyclists are mostly local residents, who tend to avoid the CBD area 

on days where more passengers are in port. 

3.5.4 General Observations 

During the week of June 2014 when key elements of the study team data collection program was 

underway a number of general observations regarding pedestrian and cycling activity with the vicinity of 

the port were noted.  Overall it was noted that pedestrians generally followed the ‘rules of the road’ 

however, with increasing levels of tourists at peak times uncontrolled mid-block pedestrian crossings were 

observed along Harbour Drive. These typically occurred either in the general vicinity of the Port Authority 

Security entrance or just north of the intersection of Harbour Drive with Fort Street. Pedestrian crossings 
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Photo: Passenger Queue at North 
Terminal 

along Harbour Drive particularly where formal painted crosswalks 

have not been provided were a concern raised by stakeholders as 

they do introduce elevated risks to pedestrians and can add 

significantly to area network delays.  As noted previously, a 

pedestrian crosswalk is not provided on the north leg of this 

intersection, however despite best efforts to mitigate against 

pedestrians crossing at this location the frequency of “Jay-walking” 

appears to increase as the number of ships in port increase. 

Cycling activity along Harbour Drive was considered low and 

observations indicate wide use of the area sidewalks by cyclists, riding in crosswalks and on occasion 

traveling in the wrong direction (against travel flows) on the roadway.  These behaviours may be attributed 

to cyclists not familiar with the area (tourists) or not accustomed to left-side drive operations; however, it 

may be more likely that without clear signage and constrained lane widths, cyclists may be less 

comfortable with having to share spaces with vehicles. Opportunities to increase signage/education and 

potentially providing cyclist facilities in areas where they can be accommodated could lead to an increased 

culture for cycling both residents and tourists alike. 

3.6 Passenger Operations at Terminal 

The 2014 data collection program included passenger counts at the port to establish the existing 

passenger conditions at the cruise ship tender terminals.  Arriving passengers from the tenders are a 

function of the tender arrivals and no queues form for passengers entering the island.  Specific 

observations included data collection for the queue lengths and wait times for passengers returning to the 

ships.  Observations were recorded for the following dates and ship sizes. 

Table 3-9:  Passenger Observation Dates 

Date Ship Passengers Last Tender Terminal/Gate 

June 12th 

Carnival Glory 3393 4:30 PM North 

Carnival Dream 4264 3:05 PM Royal 4 

RC Freedom of the Seas 4343 12:15 PM Royal 1 

July 23rd 
Carnival Paradise 2622 2:15 PM North 

RC Navigator of the Seas 3944 5:15 PM Royal 1 

September 18th 
Carnival Magic 4039 3:15 PM Royal 4 

RC Freedom of the Seas 4069 2:15 PM Royal 1 
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3.6.1 Passenger Arrivals/Departures 

Data was provided by the tender operators regarding their activity on September 18, 2014 when two cruise 

ships were in port (total of approximately 8100 passengers). The data included the times that each tender 

arrived and left the ship as well as the times that they arrived and left the dock. A measure of the 

passenger occupancy was provided for each trip between the cruise and the dock (full, half full, light, or 

zero occupancy) which was used to establish the daily passenger profile of activity on the island. As 

expected, when tender service begins, there is a high rate of passengers travelling from the cruise to the 

island (steep slope in Figure 3-25 below). Throughout the day, passengers continue to travel to the island 

however people also begin to return to the cruise ships. At approximately three to four hours prior to ship 

departure the rate of passengers arriving on the island begins to diminish and there is a high rate of 

passengers embarking the tenders to return to the ship. Not all of the cruise ship passengers board 

tenders and travel to the island (approximately 10% of passengers remain on the ship). The peak period 

when there is the highest number of cruise ship passengers on the island, is during the Midday with 

approximately 60% of the total cruise ship passengers.  

Figure 3-25:  Cruise Ship Passenger Activity 

 

3.6.2 Passenger Queues and Wait Times 

The last tenders time is one hour before the scheduled departure of the ship.  While there are some 

tenders that leave after this time for late passengers returning to the terminal, the majority of passengers 

have returned to the ship by this time.  Queues for the last tender start to form approximately one hour 

before the last tender and taper off closer to the last tender time departure.    

The queues for the tender form at the gate assigned to each ship.  In the Royal Watler Terminal the 

queues are contained within the passenger holding area and do not impact any operations on Harbour 

Drive.  At the North Terminal there is limited storage available for passenger queues therefore passengers 
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Photo: Passenger queue at Royal 
Watler Terminal 

queue on the sidewalk along the west side of Harbour Drive. 

Queues were observed to extend as far north as the Port Authority 

Security entrance and into the bus staging area. 

Figure 3-26, Figure 3-27 and Figure 3-28 below show the lengths of 

passenger queues and time to process the queue at the terminals 

that were in use during the observations.  Queue lengths of up to 

approximately 450 people were observed at the north terminal; this 

peak queue length was consistent for both ships departures 

observed from this location. Queue length measurements at Gate 1 

of the Royal Terminal were less consistent between ship 

departures, with peak queues of approximately 100, 300 and 550 

passengers counted for the three ship departures observed. The 

low pedestrian queues measured on September 18 at Royal Watler 

Terminal Gate 1 can be attributed to the Freedom of the Seas 

opening two doors to accommodate passenger boarding; this 

operation allowed departing passenger queues to be processed 

more quickly compared to the other ships using a single door.  

Passengers typically took between 2 and 3 minutes to proceed 

through shorter queues, while the longest recorded wait time during 

the counts was 31 minutes. 

Figure 3-26:  Passenger Queues and Wait Times (North Terminal) 
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Figure 3-27:  Passenger Queues and Wait Times (Royal Watler Terminal - Gate 1) 

 

Figure 3-28:  Passenger Queues and Wait Times (Royal Watler Terminal - Gate 4) 

 

3.7 Parking Supply and Utilisation 

In 2009, the NRA carried out a parking study of the Central Business District (CBD) with the goal of 
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studies.  As part of the 2014 data collection program, the Study Team conducted a similar survey aimed at 

establishing the existing parking supply in the same area. The survey instrument, methodology and 

primary findings are described in Appendix G. Key findings and observations are summarized in the 

following sections. 

3.7.1 Supply 
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classifications as summarized in Table 9-1 below.  While parking data was initially captured at a somewhat 

finer detail, parking supply which does not fall within the seven categories (i.e. tour bus lay-up area at the 

port, taxi ranks, delivery areas or residential) are not included in the overall existing parking supply and 

demand assessment. 

Table 3-10:  Parking Supply by Type 

Parking Categories Total Supply By Type 

Public  Parking 229 13% On-Street Off-Street 

 On-Street  101 6% 71%  

 Off-Street Lot  –  No Payment 105 6% 
 

6% 

                           –  Public pay 23 1% 2% 

Customer 184 10%   

 On-Street  20 1% 14%  

 Off-Street Lot 164 9%  10% 

Private Parking 1,368 77%   

 On-Street  22 1% 15%  

 Off-Street Lot 1,346 76%  82% 

Total Parking Supply 1,781 100% 100% 100% 

 

The vast majority (76%) of the parking supply is considered private parking and is located in parking lots.  

The majority of parking lots are associated with nearby institutions or office/commercial establishments 

and is used largely by employees. For the areas surveyed 13% were classified as public parking spaces 

while an additional 10% was designated as being for customers. Of the total area parking supply eight 

percent was located on-street. 

3.7.2 Utilisation 

3.7.2.1 Impact of Cruise Ships 

The 2014 parking survey was undertaken over multiple days with and without cruise ships in port, to 

establish the impact of parking demands and visiting ships.  

While in general there was little difference in the parking utilisation with the number of ships in port, the 

results of the parking survey suggest a relationship between the impact of the presence of ships in port 

with parking utilisation as a function of the zone’s proximity to the port; Figure 3-29 shows a map of the 

parking zones, identifying whether the parking utilisation for each zone is higher with or without ships in 

port, or if the average utilisation during both cases is approximately the same (a difference of ten vehicles 

or less) in both cases.  
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Figure 3-29:  Comparison of Daily Parking Utilisation with Ships in Port 

 

The geographic distribution of parking utilisation shows that the parking utilisation in most zones does not 

significantly differ between days with ships in port and days without. The parking utilisation in zones P1 

and P5 is notably higher with ships in port, which is logical considering the higher concentration of port 

staff required in the area during these times; as well the bus staging area is included in Zone P1.   Zone 

P12 also has a noticeably higher parking utilisation when ships are in port, suggesting it functions as an 

auxiliary parking area for port-related vehicles or could be capturing some of the non-port affiliated tour 

vehicles. Conversely, the parking zones at the extreme east and south ends of the CBD area experience 

lower parking utilisation when ships are in port which could suggest locals traveling to the core for errands, 

and non-work related activities do so on non-cruise ship days. 

3.7.2.2 Aggregated Zones: Districts 

The 2014 parking survey included observations of parking utilisation across the day, in order to determine 

peak utilisation periods. Given the number of individual zones and categories of parking spaces, an 

aggregated parking zone system (i.e. Districts) were established to report parking utilisation by category 

and time of day; this district system is illustrated in Figure 3-30 below. 
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Figure 3-30:  District Parking Zone System 

 

Parking utilisation was has been examined for the day as a whole (9AM – 4PM), for each of the four 

Districts.  Figure 3-31 below summarizes the proportion of each parking category as a total of the supply in 

each zone, and lists the average daily occupancy for each category. The Public-Lot* category includes 

both free and paid lots; all public lots in AZ2 are free, while all public lots in AZ4 are paid.  

The plot of average parking utilisation by district indicates a consistent utilisation of private parking lots (for 

institutions such as offices, banks, etc.) between 60% and 65% with the exception of AZ3, where the daily 

average utilisation is only 50% for private lots. Public on-street parking is well utilised in all zones, 

particularly in AZ2 where the average daily demand exceeds the supply and drivers frequently opt to park 

in unauthorized areas. AZ2 and AZ4 include public parking lots; all public lots in AZ2 are free and well 

utilised across the day, while the public lots in AZ4 are paid access lots that experience a much lower 

utilisation. This, combined with the higher on-street utilisation in AZ4, indicates a high sensitivity to out-of-

pocket parking expenses by drivers in the area. 
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Figure 3-31:  Parking Supply and Utilisation by District and Category 

 

Table 3-11 below provides an overall summary of parking utilisation throughout the George Town 

downtown core.  The average utilisation of the full 1,781 space parking supply is approximately 58% for all 

districts combined. Overall, the survey indicates that there is a sufficient parking capacity to meet the 

current demand, with a few localized pockets in the CBD centre that are more frequently used and can 

exceed capacity during peak periods. 

Table 3-11:  Summary of Parking Supply and Utilisation by Category 

 
 

Parking Categories Supply Average Utilisation 
Spare 

Capacity 

  
 

Private – Off Street Parking Lot 1,346 56% 760 586 

  
 

Private – On-Street 22 62% 14 8 

  
 

Public – On-Street (Public and Customer) 121 86% 104 17 

  
 

Customer – Off-Street Parking Lot 164 53% 87 77 

  
 

Public – Off-Street Parking Lot (Free and Paid) 128 55% 71 57 

  
 

Total 1,781 58% 1,033 748 

 

The aggregated zone system has also been used to analyse parking utilisation by time of day; a summary 

of the parking utilisation across the survey period by parking category and time period is included in 

Appendix G. 
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3.8 Summary of Findings:  Existing Conditions 

The assessment of existing conditions was carried out and documented following a comprehensive review 

of transportation data.  Both empirical data from the NRA and Stakeholder agencies as well as an 

extensive Study Team led data collection program designed to inform the analysis of the transportation 

impacts in the next sections of this report for the proposed Cruise Ship Berthing Facility. A summary of key 

findings are highlighted as follows: 

 The transportation network serving the immediate study area has evolved over recent years. 

However, it can be characterised as predominately two lane roadways with unsignalised 

intersection control.  Along Harbour Drive, the intersection of Fort Street is signalised and currently 

serves as a primary crossing point for Cruise Ship tourists.  The existing road rights of way (ROW) 

are considered limited and while recent attention has been directed at enhancing pedestrian 

facilities, opportunities for improvements would in general, typically be achieved through a 

reallocation of existing space rather than wider rights of way. 

 A focused and comprehensive transportation data collection program has facilitated an extensive 

review of the existing movements of all modes within the Study Area under various network 

loadings related to Cruise Ship days and passenger volumes. The analysis undertaken confirmed 

that the period of time when there are the highest combined number of vehicle and pedestrian 

movements, thereby the most potential conflicts, is during the Midday period when cruise ships 

are in port.  

 A review of tour operations and demands also indicated that they too are most active during the 

Midday period.  Detailed analysis of this time period from an operational perspective has 

established critical vehicular flows to support a Midday design hour. 

 The most significant travel time increases resulting from ship passenger traffic occur on the 

segments of Harbour Drive approaching Fort Street, both in the northbound and southbound 

directions.  As noted this intersection is adjacent to the Royal Watler Terminal and is heavily 

affected by conflicts with pedestrians from the terminal. The presence of ships in port increases 

the travel time in the Midday period for southbound traffic between Mary Street and Shedden 

Road by 2 minutes and 16 seconds. 

 Analysis of cruise ship passenger data over the last four years indicated that 85 percent of the 

year passenger volumes are 10,000 or less.  This passenger metric indicates that using the 

observed traffic conditions (vehicles and pedestrians) when cruise ships in port have 7,000 to 

11,000 passengers for network design and analysis purposes best represents the existing 

conditions from a design hour perspective. 

 A detailed review of the tender operations and flows of passengers to and from the cruise ships on 

tenders demonstrated that in the Midday approximately 60% of the ship passengers are “on shore” 
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providing further support in confirming this period as the time of day when transportation demands 

and flows are most significant.   

 ATR data provided by the NRA revealed little to no growth in the road corridors.  The exceptions 

to this are on Elgin Avenue where the new Government Buildings and Cricket Square have been 

built and on the south end of Harbour Drive at Boilers and South Church. 

 The traffic volumes on Harbour Drive were observed to decrease as the number of ships and 

passengers in port increased suggesting some local residents may not be making trips to the 

downtown on ship days. 

 The number of ships and passengers did not influence the parking utilisation and while there was 

some small increases directly adjacent to the port when a ship was in harbour, for the most part 

parking utilisation either  remained the same or decreased with ships in port.  

Based on the forgoing, the baseline conditions “design hour” have been established for the Midday peak 

with a passenger level of 7,000 to 11,000.  The baseline conditions as established within the Study Area 

serves as key inputs and validation/performance parameters for the development of traffic models and 

analytical tools to be applied in the transportation impact assessment phase.  These transportation 

metrics, including observed travel times along key travel corridors and analytical models as documented, 

are considered substantial and will provide a rich foundation to identify future transportation impacts and 

evaluate future mitigation measures where appropriate.   

4.0 CRUISE BERTHING FACILITY DEVELOPMENT PLAN 

The new berthing facility will consist of four piers extending from the land reclamation area and extension 

of the existing port facility and piers.  The proposed land reclamation includes an extended Royal Watler 

tender pier and an option for a sheltered basin to the north side of the development.   The new pier lengths 

vary but are in the order to 1000ft.  While it is anticipated that cruise ship schedules will be set such that 

for the majority of time a maximum of four ships will be at Grand Cayman, there is the potential that 

additional ships may anchor or stay on engine. These additional ships would be tendered.   

The current planning studies, including this transportation assessment report, have been carried out with 

an overall strategic view of the expanded land reclamation area where the new terminal and operational 

support elements would be located. A landside master plan including the future layout of the berthing 

facility will follow these planning studies and further detail and integrate key operational and functional 

requirements; such as transportation access, passenger mobility and passenger amenities on the 

associated lands.  The function of cruise and port operations within this land mass will have a direct 

impact on the operations of Harbour Drive and the broader transportation network.  Never the less to 

facilitate the transportation assessment key features or design considerations established for the planned 

cruise ship berthing facility are outlined in the sections which follow:  
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4.1 Passenger Arrival and Departure Access 

The future Royal Watler pier and terminal will functionally remain in the current area within which it 

occupies today.  As such, for the analysis, the existing access points from the Royal Watler Terminal have 

been carried forward for all passengers arriving and departing the island (including future tender 

operations). While future arriving cruise ship passengers will continue to explore key destinations located 

both in the north and southern regions of Harbour Drive, passengers will no longer be either arriving or 

departing directly from the existing North Terminal.  The analysis, is focussed on the passenger 

movements along Harbour Drive and as such does not consider the walking time or distance passengers 

may be required to travel on the pier side i.e. berthing position on pier to the terminal gates.  The existing 

tender operations and pier locations requires passengers to walk approximately 450 ft to access Harbour 

Drive, with the new piers, this will increase in the future to approximately 1200 to 1800 ft.   

4.2 Tour Bus and Taxi Staging Area 

The bus staging area for existing operations is located on the Port side (west) of Harbour Drive.  Tour 

buses access the staging area at the Port Security Entrance which is considered a driveway where 

Harbour Drive traffic is provided with the right of way.  Operators indicated that the existing staging area 

can accommodate up to 80 tour buses at one time.  To accommodate this number of buses, they line up 

bumper to bumper and buses must depart in the order within which they occupy in the queue.  The 

analysis undertaken is based upon continued use of this bus staging area located on the west side of 

Harbour Drive and with primary access remaining in the vicinity of the existing Port Entrance.  It has also 

been assumed that passengers destined to a tour bus from the ship will be able to access the bus staging 

area, as they do today, without exiting the terminal onto Harbour Drive. 

While some discussions to date have suggested use of a bus staging area located on the east side of 

Harbour Drive on the Tower Site, further evaluation and analysis of this site is best carried out as part of 

the detailed master planning exercise of the expanded land mass for the port facility.  It is noted that this 

arrangement would require passengers to queue inside the Terminal area and then be escorted across 

Harbour Drive to their dedicated tour bus (estimated distance of 450 ft on Harbour Drive).  However, in 

either case it is important to note that tours do represent a significant proportion of the passenger 

visitations, an approximate 45% of passengers entering the island. It would be reasonable to anticipate 

that additional pedestrian crossing demands on the network to support a re-located tour bus staging area 

would place additional delays on vehicles operating along Harbour Drive as well as on the requirement for 

additional pedestrian storage space at the intersection of Harbour and Fort to accommodate the increase 

in pedestrian volumes associated with tours.  

4.3 Tour Bus and Taxi Fleet 

The existing fleet is comprised of a mix of tour buses and taxis with 99% of vehicles having a capacity of 

24 or less while 64% of these have a capacity of 15 or less (statistics exclude limos and water sports).   

For the purposes of conducting the assessment analysis the existing fleet composition of vehicle types 
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has been maintained however, the landside master plan may consider changes in the fleet with increased 

capacity per vehicle to reduce the number of overall trips on Harbour Drive and the broader network.  

5.0 FUTURE TRANSPORTATION SYSTEM AND NETWORK 

The proposed cruise ship berthing facility modifications are anticipated to be completed in five years 

(2019). The future planning horizon year of 2024 was selected to represent 5 years after opening day, or 

10 years from the existing (2014) baseline condition. Without any modifications to the berthing facility, 

there are a number of changes to the travel patterns in the study area that are anticipated over the next 

ten years; referred to as the background conditions.  Once the background conditions were established, 

the proposed modifications to the berthing facility were considered and their expected impact upon the 

transportation system.  The future transportation patterns were reviewed and possible mitigation measures 

were developed to improve the transportation system to accommodate the cruise ship berthing facility.  

5.1 Future Background Conditions 

The future transportation system over the next ten years is expected to be expanded in concert with 

growth pressures.  In addition, changes to the background travel patterns will emerge in response to 

network improvements and expansion which are focused on day-to-day local travel demands and are not 

directly linked to the cruise ship operations. The existing traffic conditions observed on a 7,000 to 11,000 

passenger day at four locations were reviewed and compared with observed traffic volumes on days with 

variations in passenger volumes.  This comparison confirmed that little variation in traffic volumes were 

observed between days with no cruise ships and those with increased passenger levels. As such, traffic 

observed within the study area was considered to be largely comprised of local background traffic, and not 

specifically cruise related.  

The variation in pedestrian crossing volumes on Harbour Drive was more significant with background 

volumes representing an approximate 1% and 9% of the total east-west and north-south crossings 

observed on busy port days, respectively.  Furthermore, with increased distances away from the port area, 

pedestrian volumes were less influenced by the number of ships in port.   For example, for the Inner 

Cordon on no ship days, passenger volumes were observed to be about 40% of the pedestrian activity 

with ships in port while at the Outer Cordon intersections, pedestrian volumes did not appear to be 

influenced by cruise ship operations.  

5.1.1 Background Growth in Travel Demands 

As previously identified in Section 3.2.5, a review of historical traffic data collected at six locations around 

Georgetown in 2008/2009 and 2014 showed that traffic volumes were decreasing in almost all locations.  

To ensure a conservative approach was adopted for the analysis, an annual linear growth rate of 1% per 

year was applied to all vehicle movements.  Historical pedestrian volumes were not available to project 
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future background pedestrian growth rates.  The same 1% annual linear growth rate was applied to all 

background pedestrian movements within the study area.    

5.1.2 Road Network and Hierarchy 

5.1.2.1 NRA Planned Road Network and Timeframe 

The National Roads Authority (NRA) has a number of infrastructure improvements planned within the 10 

year planning horizon that include roadway widenings as well as new road infrastructure and 

improvements to existing connections.  A review of the planned array of infrastructure over the next 10 

years indicates that various network elements can be grouped into three distinct areas based on their 

contribution or impact on potential changes to the overall operation of the network.  These groups are 

further defined and discussed as follows: 

Sound Way Improvements:  The Sound Way improvements include the 

widening of Sound Way to convert it from a one way NW road to a two-

way road with improvements to the Eastern and Sound Way intersection 

(3 to 5 years) as well as a new connection between Sound Way and North 

Sound Road (5 to 7 years).  These changes are expected to relieve 

pressure and demand from Godfrey Nixon Way and from Shedden Road 

and have the potential to attract and support increased land development 

with the new corridor. 

Godfrey Nixon Extension:  This grouping includes the widening of 

Godfrey Nixon Way to provide three 12 foot lanes that includes a two 

directional right turn lane from Eastern Avenue to Esterley Tibbets 

Highway (2 to 3 years) as well as a widening of Esterley Tibbetts to 

provide two lanes per direction from Godfrey Nixon Way north (3 to 5 

years).  It also adds a fourth leg to the intersection of Eastern Avenue and 

Godfrey Nixon Way by constructing a new three lane east-west 

connection of Godfrey-Nixon from Eastern Avenue to Harbour Drive (2 to 

3 years).  North-south improvements are made to Rock Hole Road, 

Gresscott Road and McField Road with connectivity to Mary Street and 

Fort Street in the south and Bodden Road and Eastern Avenue in the north (2 to 3 years).  The widening 

of Esterley Tibbetts offers an opportunity to move through traffic on Eastern Avenue further out of the core 

and the widening and extension of Godfrey Nixon Way aids in diverting traffic to Esterley Tibbets while 

providing an attractive alternative for traffic currently using School Road to access the core and 

developments to the northeast of the downtown. 

  

Figure 5-1:  Sound Way 
Improvements 

Figure 5-2:  Godfrey Nixon 
Extension 
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Eastern Avenue Extension:  A three lane extension (includes a two 

directional right turn lane) of Eastern Avenue is planned from Shedden Road 

to Smith Road (3 to 7 years) with a widening of Smith Road to three lanes 

planned from Hospital Avenue to Huldah Avenue (2 to 3 years).  This 

extension offers an attractive alternative for traffic currently traveling through 

the core via Shedden Road and Hospital Road to access the heavily 

developed Smith Road and Elgin Avenue as well as traffic on North Sound 

Road destined to Smith Road and Elgin Avenue. 

5.1.2.2 George Town Revitalisation Plan 

The George Town Revitalisation Plan provided an overview of roadway corridor alignments, primarily for 

the new NRA planned network, with a view to identify ideal locations for increasing pedestrian space, 

provision for cycling facilities and identification of typical ROW allowances.  It also included a high level 

circulation review for one way streets, full closure of Harbour Drive with a conversion to pedestrian space 

only and a review of cargo operations.   

Based on the information provided for the various corridor alignments, a set of key elements and criteria 

for cross-section consideration was established.  Table 5-1 below summarises the preliminary criteria for 

ROW elements.  The elements have been categorised by the road network hierarchy further described in 

Section 5.1.2.3. 

Table 5-1:  Preliminary Criteria for ROW Elements 

ROW Elements Primary Roads Secondary Roads Local Roads 

ROW 36’ to 56’ 30’ to 48’ 30’ 

Travel Lanes 12’ 12’ 12’ 

Bicycle Facilities 4’ 4’ shared with travel lane 

Pedestrian Facilities 
- In general 
- Downtown locations 

 
6’ 

n/a 

 
6’ 
8’ 

 
6’ 

>6” where feasible 

5.1.2.3 Existing and Future Road Network 

The well planned road network supports all forms of transportation and is comprised of a hierarchy of road 

types.  Each road type is used to define the intended function and also identifies minimum road allowance 

requirements such that its intended function can be accommodated. 

Primary Roads are the major roads of the network that carry large volumes of traffic over long distances.  

Intersections are generally spaced further apart, vehicle access points are typically limited and there are 

high levels of connectivity to other parts of the network.   

Figure 5-3:  Eastern Avenue 
Extension and Smith Road 

Widening 
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Secondary Roads connect neighbourhoods or districts and distribute traffic between primary and local 

roads.  They tend to be shorter in length, carry lower traffic volumes than primary roads and provide for 

access points for adjacent properties however they still offer a through/continuous route. 

Local Roads provide for direct access to land parcels as a primary function while also distributing traffic 

from neighbourhoods and districts to secondary and primary roads.  These type of roads tend to be low 

volume, low speed, are made up of short roadway segments that link to the broader network and are 

generally comfortable for all road users. 

George Town’s road network can be characterised as a well-established mature network with limited or 

constrained ROW’s in the historical core downtown area and includes a number of planned infrastructure 

improvements over the next ten years as described in the section above.  A classification was established 

to the road network to define the primary, secondary and local facilities.  This formed the basis for the high 

level link analysis carried out, provided input into the traffic diversion/redistribution associated with planned 

network expansion and set the stage for a further assessment of the opportunities to accommodate 

increased pedestrian space, travel lane widths and cycling facilities within allocated ROWs.  The network 

is further described below and shown in Figure 5-4. 

Primary Roads:  There are three primary north-south roads in George Town:  Harbour Drive, Eastern 

Avenue and Esterley Tibbets Highway/North Sound Road/Huldah Avenue.  These roads extend through 

George Town and connect to Seven Mile Beach and West Bay to the north and South Sound and Bodden 

Town to the south.  East-west George Town is accessed by Smith Road, Shedden Road, Elgin Avenue 

and the proposed Godfrey Nixon Way extension.   

Secondary Roads:  The key secondary roads provide a level of access to/from the downtown area and 

include the north-south connection of Goring Avenue, Edward Street and the Fort Street extension to 

Bodden Road as well as the east-west links of Bodden Road, Mary Street and the couplet of Shedden 

Road and Goring Street west of Edward Street.  Sound Way and Anthony Drive would also be defined as 

secondary roads. 

Harbour Drive between Fort Street and Goring Road has been identified as a secondary road due to the 

closely spaced intersections and potential for conflicts.  While this section of roadway forms part of the 

primary network, when cruise ships are in port its function transforms to a secondary route and with the 

commercial core would be more aligned with as a “traditional main street” function. 

Local Roads:  The network also includes a number of local roads and within the downtown these include 

Fort Street, Cardinall Avenue, Albert Panton Drive and Doctor Roy’s Drive.  These roads all have the 

same characteristics of short links within narrow ROWs connecting to broader network pieces with a 

number of local access points and adjacent land uses largely comprised of retail and commercial 

businesses.   
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Figure 5-4:  Existing and Future Road Network Functional Classification 

 

Primary Road

Primary Road
(higher capacity)

Local Road

Secondary Road
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Smith Rd.
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5.1.3 Traffic Redistribution 

The NRA’s 10 Year Network Plan improvements to the road network have been separated into two 

categories: roadway widening, and new road connections.  Roadway widenings were assumed to 

influence travel patterns only when the existing capacity is exceeded and significant delay is incurred.  

Midday traffic volumes along the routes proposed for widening (typically located in the Outer Cordon) are 

sufficiently low that the existing traffic is not expected to adjust their routes as a result of a roadway 

widening.  As a result, widening at these locations was not considered to influence the future Midday traffic 

patterns.  In contrast, new road connections will improve network connectivity and existing trips are 

expected to divert to reduce trip travel times wherever possible.  The new road connections have been 

combined into three major changes: the Sound Way Improvements, the Godfrey Nixon Extension, and the 

Eastern Avenue Extension, as described in Section 5.1.2 above.   

The Sound Way improvements consist of the new connection between Sound Way and North Sound 

Road, as well as widening of Sound Way to accommodate two-way traffic.  A review of inbound and 

outbound traffic patterns in the Outer Cordon during the Midday peak hour identified relatively balanced 

traffic flow.  These findings were applied to Sound Way estimating the new westbound traffic patterns to 

match the existing eastbound direction.  In addition, the traffic volume on Sound Way was increased by 

15% in each direction to reflect the attractiveness of the new road connection to North Sound Road.   

The Godfrey Nixon Extension improvements included three road connections: an extension of Fort Street 

to Bodden Road; the improvement and extension of Gresscott Lane to connect to Eastern Avenue; and 

the Godfrey Nixon Extension between Eastern Avenue and North Church Street.  Taken together, these 

three improvements are expected to improve connections between the downtown core and 

Eastern/Esterley Tibbetts, and re-distribute vehicles currently using Shedden Road and School Road.  The 

changes will also allow some drivers to bypass North Church Street and Harbour Drive through the central 

area. 

The Eastern Extension will connect Eastern Avenue to Elgin Avenue and Smith Road.  This will complete 

the outer cordon’s ring around the city center, and allow traffic to divert away from Harbour Drive.  In 

addition, shorter trips between the Elgin Avenue/Smith Road area and the Eastern Avenue area will no 

longer have to detour west towards the Elgin Ave. and Shedden Rd. intersection or east towards Thomas 

Russell Ave. 

Figure 5-5 below shows the estimated re-distribution of traffic as a result of the proposed roadway 

modifications.   Between 100-200vph are expected to be diverted away from Harbour Drive and the Inner 

Cordon towards the Outer Cordon.  This diversion is expected to reduce the existing traffic congestion on 

Harbour Drive and improve traffic operations in the study area during the Midday peak hour.  The 

distribution on the area transportation networks were confirmed with the NRA.  The supporting 

presentation material and meeting notes documenting the traffic diversions are provided in Appendix H.  
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Figure 5-5:  Overall Traffic Redistribution 

 

5.2 Future Cruise Ship Operations 

The future berthing facility will accommodate a maximum of four ships (berthed) at the same time and it is 

estimated that the CBF will reduce the tender operations to approximately 5 to 15% of its current levels.  

While the number of annual passengers visiting Grand Cayman will be raising the potential for large 

fluctuations in the number of ships at Port in any day will be dissipated and will mean that the number of 

passengers visiting the island will be more consistent through the week.  The future operations will have 

an influence on tour vehicle traffic, passenger activity and volumes which are further described below. 

5.2.1 Passenger Activity and Volumes 

Passenger Growth 

Visiting ship arrivals tend to be fairly well distributed.  Between 2011 and 2014 on days when there were 

ships in port there were three or fewer ships 90% of the time.  This resulted in there being 11,000 

passengers or less 85% of the time which was taken as the base passenger level for the analysis. The 

Outline Business Case by PWC, prepared for this project, states that the expected passenger growth per 

annum is 1% with an optimistic growth of 3%.  These projections include the arrival of larger ships with 

higher capacity.  In order to represent a worst case scenario, the optimistic growth rate of 3% per year was 
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applied to the base passenger level and resulted in 14,300 passengers per day visiting Cayman Island 

with the Cruise Berthing Facility. 

As previously described in Section 5.1, a high proportion of the pedestrian activity on Harbour Drive and 

within the Inner Cordon was attributed to cruise ship passengers.  As a result, this pedestrian activity was 

increased to account for the proposed modifications to the cruise ship berthing facility.  The traffic counts 

along Harbour Drive and the Inner Cordon were most commonly carried out on June 11
th
 where the cruise 

ships accounted for 9,600 passengers.  An increase to 14,300 passengers reflects an increase of 

approximately 50% and this increase was applied to all pedestrian activity attributed to cruise-ship 

passengers on Harbour Drive and within the Inner Cordon.   

Influence on Travel Patterns due to George Town Revitalisation Plan 

The George Town Revitalisation Plan includes improvements to streetscapes, focus on historical sites and 

destinations such as a craft/farmers market in the Edward and Albert Panton block, improvements to rest 

areas, greenery and wayfinding and modifications to the road cross sections to include wider sidewalks, 

cycling facilities and more complete streets.  The revitalisation efforts would make pedestrians more likely 

to walk around George Town and increase the attractiveness of walking routes towards Albert Panton and 

Edward Streets.  A review of 2014 traffic counts identified pedestrian crossing volumes on Albert Panton 

and Edward Streets of 125 persons per hour (or approximately 6% of cruise ship pedestrian traffic 

crossing Harbour Drive).  It was estimated that revitalization efforts could triple the cruise-ship passengers 

crossing Albert Panton and walking to Edward Street and also increase pedestrian volumes on the west 

side of Edward by 50%. This means that 18% of cruise ship passengers that cross Harbour Drive would 

also cross Albert Panton Street, while only 9% would continue further east across Edward Street. 

Influence on Travel Patterns due to Changes in Terminal Use 

The proposed berthing facility will mean all passengers associated with the berthed ships will be serviced 

by one terminal at the north of the study area (location of the Royal Watler Terminal) rather than splitting 

the activity between two or more terminals (i.e. North Terminal).  To account for these changes in 

passengers accessing Harbour Drive from the Terminal area which will be located at the northern edge of 

the site, a redistribution of passenger flows meant that an approximate 50% of cruise ship passengers 

currently crossing Harbour Drive at the crosswalk just north of Cardinall Avenue would now place 

additional pressure on the existing crosswalk at the intersection of Harbour Drive and Fort Street.  The 

remaining 50% would continue to cross in the vicinity of the North Terminal (crosswalk) due to the high 

pedestrian activity in the area which will encourage pedestrians to disperse away from the Fort Street 

crossing.   

Passenger Flow Rates 

The other factor to consider related to changes in pedestrian activity with the Cruise Berthing Facility in 

place is related to the flow of pedestrians to and from the ship.  Passenger flow rate comparisons were 

identified for ships using tender operations and ships that are docked (berthed) and indicate the rates 
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typically fall within a similar range.  A tendered ship typically unloads at a rate of approximately 1900 

passengers/hr (2 doors) compared with a docked ship that typically unloads at a rate of approximately 

2000 passengers/hr (2 doors).  This indicates that higher flow rates for berthed facilities are not typically 

experienced.  That said, there is the potential that when passengers can board and disembark a ship at 

their own schedule (no tender) that they may make more trips to the ship.  A sensitivity analysis was 

carried out to assess a higher number of pedestrian trips to and from the ship during the Midday.  This is 

further described in Section 6.5.3. 

Pedestrian Trips on the Network  

Taking into account passengers on tours, passengers embarking and disembarking from the ship and 

those already on the island at the Midday; the number of passengers in George Town is approximately 

3,600 for the existing conditions passenger level (11,000).  In the future, when this passenger activity 

increases to 14,300 the number of passengers circulating in George Town in the Midday hour is estimated 

to be 5,000. 

To carry out a micro-simulation of traffic volumes and pedestrian flows a trip table of pedestrian 

movements was estimated with key destinations (i.e. Royal Watler Terminal, North Terminal, 

Margarittaville, Elmslie Church, Inner Core, etc.) identified within the Harbour Drive corridor.  The 

pedestrian trip table was validated through a micro-simulation assignment of the pedestrian flows against 

the pedestrian counts at various intersection crossings on Harbour Drive; this is discussed further in 

Section 6.1.2.  Overall the assignment of an approximate 6,000 pedestrian trips within the study area for 

the existing conditions provided a match between simulated and observed pedestrian flows at key 

locations.  The future conditions include growth in cruise ship passenger flows from 6000 to 8,500 person 

trips or a growth of an approximate 40% in pedestrian activity within the study area.  The future pedestrian 

trip table incorporates the increase in the number of trips as well as the change in port trip origins and 

destinations (i.e. all passengers entering or exiting the island through the Royal Watler Terminal and no 

longer using the North Terminal). 

5.2.2 Growth in Tour Vehicle Traffic 

Section 5.1 identified that the change in Midday traffic patterns between non-cruise ship days and days 

with up to 11,000 passengers were relatively minor and therefore all traffic was increased by 1% per year.  

However, the presence and volume of cruise ship passengers does directly influence the number of taxis, 

and buses operating into and out of the cruise ship terminal and these vehicles were specifically 

considered for the future cruise ship berthing facility.  The number of additional buses and taxis required 

for a 14,300 passenger day was estimated based on the existing occupancy data collected at the Royal 

Terminal and the capacity of the existing fleet provided by the Public Transport Unit. The existing 

occupancy data collected on June 12
th
, 2014 for a 12,000 cruise passenger day was selected as it was 

considered to reflect typical cruise ship arrival/departure times and peak taxi/bus operations.  With the 

existing condition based on a 12,000 passenger day, the bus and taxi volumes were increased by 19% to 

reflect a 14,300 passenger day.   
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The average vehicle capacity weighted against the fleet vehicles available was estimated to be 16 

passengers per vehicle. Assuming the additional passengers are proportionately distributed amongst the 

available transportation vehicles types, and any new vehicles to accommodate these passengers have a 

peak direction occupancy of 80% full, an additional 27 vehicle trips per hour will be required in each 

direction.  Based on the proportion of vehicles in the existing fleet, the 27 vehicles were allocated to light 

vehicles (mini-buses and taxis) and heavy vehicles (medium busses and coach buses).  The new vehicle 

trips were applied to the network with 90% travelling north on Harbour Drive and 10% travelling south to 

mimic the existing distribution of medium buses identified in the intersection traffic counts collected in 

2014.  The final result was an additional 24 vehicles on North Church, and an additional 3 vehicles on 

South Church in each direction in the design hour. 

6.0 TRANSPORTATION ASSESSMENT 

6.1 Transportation System Analysis 

6.1.1 Inner and Outer Cordons Traffic Operations:  Network Link Analysis 

The network traffic redistribution described in Section 5.1.3 was carried out independently for each of the 

infrastructure bundles identified and focused on the base year traffic volumes, traffic patterns and trip 

origin/destination pairs.  The Midday traffic volumes are relatively balanced by direction (inbound and 

outbound) and as such the magnitude of the traffic redistribution is applicable to both inbound and 

outbound travel directions.  While existing distributions of population or employment were not readily 

available, in their absence professional judgement and experience was applied in selecting alternative 

routings as well as potential increases in trips resulting from overall redevelopment pressures.  The traffic 

reassignment and resulting traffic volumes were confirmed with the NRA.  While the traffic redistribution 

formed the basis for the future link volumes, the absence of future development and redevelopment 

potential meant that detailed turning movement volumes would not be developed at the detailed 

intersection level for either the Inner or Outer Cordons.  As such, a strategic level link analysis was carried 

out to assess at a high level, the potential for additional traffic diversion away from Harbour Drive, with a 

specific focus on the overall network to absorb further levels of traffic diversion.   

The existing and future network link volumes within the study area, including the planned network 

improvements (10 years) for the Midday peak design hour, are shown in Figure 6-1 and include the 

additional background traffic growth of 1% per year over the planning horizon.   
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Figure 6-1:  Midday Link Volumes Existing (Future with NRA Planned Road Network) 

 

Based on a review of the road network functional classification discussion in Section 5.1.2, roadway link 

capacities were established for each of the roadway classes.  Primary (North Church, South Church, 

Eastern, Elgin and Shedden) and secondary roadways (Harbour, Edward/Louise Llewellyn and Fort) were 

further stratified with individual segments being defined based on similarity of lane arrangements, 

geometry, access points, parking lanes, and overall observed traffic conditions.  These links were 

evaluated with an understanding that overall link capacities are often influenced by the capacities of the 
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adjacent intersections.  The reporting of typical level of service (LOS) at the intersection level for the 

existing conditions (PTV Vistro) was reviewed to establish the roadway approach or lane capacities for 

various road network elements (i.e. north-south on Harbour Drive.). This technique, which assessed link 

directional capacities to be identified with consideration of the limiting capacity of the poorest performing 

intersection ensured capacities reflect the overall context within which the roadway operates.  If a through 

lane was shared with a turning movement, the shared-lane capacity of both movements was identified.  

Adjustments, where required, were considered to account for consistency in application for various 

roadway classifications, the frequency of property accesses as well as the impact of pedestrian crossings 

and the overall spacing of uncontrolled and controlled intersections. This review established lane 

capacities for primary roads of approximately 800 veh/lane/hr and 600 veh/lane/hr for secondary roads.  

While identified as part of the primary road network, Esterley Tibbetts/North Sound/Huldah are considered 

to have higher per lane capacities, in the order of 1,100 veh/lane/hr. 

Figure 6-2 provides a visual representation of the overall operation conditions based on the widely 

accepted volume/capacity (v/C) ratio for the study area roadways.  The figure highlights where roadway 

links provide limited additional capacity (links operating at greater than 70% capacity) including the 

primary north-south routes of  North Church Road (northbound), Eastern Avenue where both directions 

are approaching 85% capacity with the section of Eastern Avenue between North Church and Godfrey-

Nixon operating at greater than 95% capacity. Roadway segments with v/c ratios of 95% indicate that little 

opportunity exists for the facility to attract additional traffic away from Harbour Drive.  It is also noted that 

the primary east-west roads of Elgin Avenue and Smith Road are also approaching capacity. 

The secondary roads generally operate under 70% capacity (or v/c of 0.70), however northbound on 

Harbour Drive and Edward Street operate at a reduced capacity and the interchange of 

Edward/Main/Shedden with Louise Llewellyn will be operating at greater than 95% capacity in the future.   

To supplement the analysis of potential options where traffic volumes would be redistributed to the 

network, the PM peak hour existing and future (with NRA planned road network) was also considered.  In 

the PM peak hour there is more of a directional peak direction as well as heavier volumes suggesting 

there are fewer opportunities to redistribute traffic to accommodate significant circulation changes within 

the network.  Overall the primary road network is operating with 30% capacity remaining or less with the 

exception of a few links.  Link volumes and resulting volume/capacity figures are shown in Figure 6-3 and 

Figure 6-4 respectively. 
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Figure 6-2:  Future Midday Link Volume/Capacity for Primary and Secondary Road Network 
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Figure 6-3:  PM Peak Link Volumes Existing (Future with NRA Planned Road Network) 
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Figure 6-4:  Future PM Peak Link Volume/Capacity for Primary and Secondary Road Network 
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6.1.2 Harbour Drive Traffic Operations: Micro-simulation 

To assess the impacts of traffic operations and pedestrian flows along and across Harbour Drive in the 

vicinity of the cruise ship berthing facility, a detailed traffic/pedestrian micro-simulation model was 

developed in the software package VISSIM/VISWALK.  VISSIM is a traffic modelling software program 

from the PTV Suite of Transportation Software programs and is a microscopic, time step and behaviour 

based simulation model developed to model urban traffic operations.  The VISWALK module to the 

software simulates and analyses walking behaviour by applying dynamic routing and reporting analytical 

outputs such as journey times and density levels.  

The model was 

developed in a manner 

which would allow for 

quantifying the existing 

and future conditions 

along Harbour Drive with 

respect to each of the 

identified criteria and 

performance measures, 

discussed in Section 6.2. 

Primarily, the links (roadways and sidewalk areas) and nodes (intersections or junctions) model structure 

was developed from scaled mapping provided by Cayman Land Info with further detail added to produce a 

physical network including traffic signals and detectors, conflict areas, priority rules, speed decisions and 

lane arrangements.  This is then layered with the vehicle inputs including routing decisions (based on 

existing traffic counts) and vehicle composition.   

For pedestrians, zones and sidewalk links are defined representing the overall pedestrian domain or space 

within the corridor.  Each block of sidewalk was defined as an independent zone with each corner at 

intersections defined as a sub-zone to capture areas where pedestrians would congregate.  Pedestrians 

were assigned to the network using a trip table whereby origins and destinations were defined as each 

zone and a percentage of trips were assigned between each origin-destination pair. 

The detailed simulation models are initially validated and calibrated against existing conditions, including 

key parameters such as observed network travel time runs, traffic volumes and composition, signal timing, 

lane geometry, pedestrian areas and pedestrian observed volumes.  Details of this validation and key 

assumptions in the development of the model are included in Appendix I. 

6.2 Key Measures for Assessment 

A review of the existing conditions indicate at peak periods of the day when cruise ships are in Port that 

significant delays and conflicts are introduced within the immediate vicinity of the Port Facility and the 

commercial/retail uses along Harbour Drive.  During these peak pedestrian and traffic times there are 

Figure 6-5:  VISSIM Model Image 
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periods where the efficient and effective management of the available transportation network is 

compromised.  As a result, key criteria were established to assess and further quantify the existing 

conditions as they relate to area mobility during the peak times when potential conflicts between cruise 

ship passengers and area traffic occur and set the stage for the assessment of future operations with the 

proposed berthing facility in place. The primary measures and supporting criteria follow.  

6.2.1 Pedestrian Safety and Mobility 

There are a number of influencing factors that make an area safe for pedestrians and provide mobility for 

pedestrians to move efficiently.  Insufficient pedestrian space results in crowding with increasing 

pedestrian volumes and at peak times can result in pedestrians ‘spilling’ onto the road right of way at 

intersection corners where there is not sufficient storage capacity and along straight stretches of sidewalks 

where there may be insufficient space to pass.  These conditions can contribute to a lack of personal 

security for the most vulnerable road users, those on foot, and results in a decreased quality of the 

pedestrian experience thereby making the overall attractiveness of the area in terms of being a destination 

or “place making” less than desired.       

The lack of crosswalks or defined crossing areas on the desired/shortest path can also cause pedestrians 

to be less predictable to approaching vehicles.  This results in additional conflicts between pedestrians 

and vehicles within the corridor thereby contributing to additional negative impacts on all road users.   

Other influencing factors include vehicle operating speed; obstacles or barriers on the sidewalk such as 

planters, street furniture or signage; accessibility of the sidewalk through the use of curb ramps and 

depressions, accessible pedestrian signals and pushbuttons; signal crossing times; infrastructure 

continuity and wayfinding signage.  

Understanding the importance of the overall pedestrian experience, the transportation assessment has 

included key pedestrian factors which are intended to be defined for both the existing and future conditions 

as a means to gauge, measure and where appropriate evaluate the changes in each of these parameters. 

In this respect, the analysis has placed a focus on: 

 Pedestrian priorities:  The effective 

management of pedestrian and vehicle 

conflicts include placing priorities in a way 

such that public spaces, including roadway 

rights of ways, allocate space to road users 

as well as in how both drivers and 

pedestrians perceive the space. Providing 

clear cues and direction to all road users is 

therefore of utmost importance, particularly 

when managing and reducing the potential 

for conflicts are considered key objectives. 
Figure 6-6:  Pedestrian Movements on Sidewalks (VISSIM) 
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 Pedestrian densities:  Minimising future crowding on pavement infrastructure and at intersection 

corners and crossings. While these parameters are important in designing transportation systems, 

as they can significantly influence the overall pedestrian experience, they are equally important 

when considering changes in the numbers of pedestrians and the existing built form.   

The overall level of service for pedestrians is most often defined by the amount of crowding or space 

available to individual pedestrian as well as the pedestrian flow rate and is consistent with the Highway 

Capacity Manual’s methodology.  When pedestrian volumes increase, densities increase and speeds 

decline.  It is this degree of mobility that is used to rate the level of service afforded a pedestrian.  The 

movement of pedestrians on sidewalks or pathways is expressed in pedestrians per minute per foot 

(ped/min/ft) which forms the basis of the LOS classification.  Figure 6-7 is taken from the current HCM 

Methodology and demonstrates the associated flow rates and pedestrian space with each LOS 

classification for the average flow.  To facilitate the assessment of pedestrian crowding and overall LOS, 

the average pedestrian densities (expressed in square foot/pedestrian) were determined from the micro-

simulation of traffic operations and pedestrian flows and classified in terms of LOS consistent with the 

criteria outlined in Figure 6-7. However, it should be noted that pedestrians often travel in platoons due to 

traffic signals, geometrics, etc. in these instances, research indicates that pedestrian platoons generally 

represent one level of service poorer that reported when applying average flow criteria.  

 
Figure 6-7:  Measuring Pedestrian Level of Service 

LOS A 
Pedestrian Space > 60 ft2/p, Flow Rate = 5 p/min/ft 
At a walkway LOS A, pedestrians move in desired paths without altering their movements in 
response to other pedestrians.  Walking speeds are freely selected, and conflicts between 
pedestrians are unlikely. 

 

LOS B 
Pedestrian Space >40 to 60 ft2/p, Flow Rate = 5-7 p/min/ft 
At LOS B, there is sufficient area for pedestrians to select walking speeds freely to bypass 
other pedestrians, and to avoid crossing conflicts.  At this level, pedestrians begin to be 
aware of other pedestrians and to respond to their presence when electing a walking path. 

 

LOS C 
Pedestrian Space >24 to 40 ft2/p, Flow Rate = 7-10 p/min/ft 
At LOS C, space is sufficient for normal walking speeds, and for bypassing other pedestrians 
in primarily unidirectional streams.  Reverse-direction or crossing movements can cause 
minor conflicts, and speeds and flow rate are somewhat lower. 

 

LOS D 
Pedestrian Space >15 to 24 ft2/p, Flow Rate = 10-15 p/min/ft 
At LOS D, freedom to select individual walking speed and to bypass other pedestrians is 
restricted.  Crossing or reverse-flow movements face a high probability of conflict, requiring 
frequent changes in speed and position.  The LOS provides reasonably fluid flow, but friction 
and interaction between pedestrians is likely. 

 

LOS E 
Pedestrian Space >8 to 15 ft2/p, Flow Rate = 15-23 p/min/ft 
At LOS E, virtually all pedestrians restrict their normal walking speed frequently adjusting 
their gait.  At the lower range, forward movement is possible only by shuffling.  Space is not 
sufficient for passing slower pedestrians.  Cross or reverse-flow movements are possible 
only with extreme difficulties.  Design volumes approach the limit of walkway capacity, with 
stoppages and interruptions to flow. 
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LOS F 
Pedestrian Space <=8 ft2/p, Flow Rate varies p/min/ft 
At LOS F, all walking speeds are severely restricted and forward progress is made only by 
shuffling.  There is frequent unavoidable contact with other pedestrians.  Cross- and reverse-
flow movements are virtually impossible.  Flow is sporadic and unstable.  Space is more 
characteristic of queued pedestrians than of moving pedestrian streams. 

 

 

6.2.2 Efficient Movement of Vehicles and Access To, Through and Within the 
Core 

Harbour Drive has historically provided a primary route through the downtown for vehicles destined to 

areas either located north or south of the downtown core. Harbour Drive also forms part of George Town’s 

Public Transport route network as well as serving as the primary access to and from the Port for freight 

movements and cruise ship tour buses.  In addition, the economic viability of commercial areas can often 

be tied directly to their visibility by the traveling public.  While it is understood that the pedestrian networks 

are slowly beginning to receive some attention, based on the current demands placed upon them, there 

are competing interests to ensure equitable attention is given to the continued efficient movement of 

motorised travel through the study area, particularly during the peak passenger times.  Vehicle travel 

delays are introduced at intersections whether controlled by traffic signals or with stop controls, at 

uncontrolled pedestrian crossings and at uncontrolled private access points including the Port Entrance. 

As such the transportation analysis of existing and future conditions identified key parameters to measure 

the road network performance which included: 

 Travel times:  Based on the important role 

Harbour Drive plays in providing access and 

connections through the downtown core area, 

overall travel times were considered an 

appropriate means to measure existing and 

future changes for the traveling public during 

peak pedestrian times. Reported changes in 

travel times along Harbour Drive offer an 

opportunity to identify potential benefit/dis-

benefits associated with planned operational or 

design features. While it is understood that a 

balance is required between the needs of 

motorised and non-motorised travel, overall 

corridor travel times offer an integrated view of all road users and an acknowledgment of 

appropriate corridor speeds when the area is heavily pedestrianized. 

 Vehicle delay:  The operational analysis of intersections reports the average vehicle delay by 

movement.  Reported overall vehicle delay at intersections for the primary north-south movements 

in the downtown (all north-south intersections) provides a basis to compare network operations 

alternatives and the impacts that circulation changes will have on the traveling public by looking at 

Figure 6-8:  Vehicles through Corridor (VISSIM) 
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the cumulative delay through intersections where routings have changed (i.e. through the 

downtown between Mary Street and Goring Avenue) for the link volumes traveling those primary 

directions of north-south. 

 Queues:  Queue formation within constrained downtown core area networks can contribute to 

increased congestion and gridlock conditions.  The intersection spacing on approach legs can and 

the effective queue can identify problem areas by showing the potential impact of queue spillback 

to upstream intersections. A 200 foot threshold was established as a basis to compare alternative 

network options.   

6.3 Network Operations Review 

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 signalised, two-way and all-way stop control intersections as well as vehicle delays and 

queues along the major travel paths. 

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 
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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 intersections, a roundabout was introduced at Edward/Shedden and 

intersection control changes were made at Mary Street/Harbour Drive and Fort Street/Edward Street. 

One-way operations reduce the number of traffic conflict points at intersections and reduce delays for right 

turning vehicles while typically increasing the overall capacity on the roadway.  However it is noted that 

from an urban design perspective, one-way roadways have negative connotations which include the 

potential for increasing the average travel speeds, have longer travel distances to access particular 

destinations and as such increase unwanted circulation in a small downtown and impact on the efficiency 

of the road network particularly where fixed routes operate including public transport buses or tour buses 

and emergency vehicles.  One-way roadways work best when an effective couplet is available that offers a 

parallel route to the roadway travelling in the opposite direction where there are many connections to 

destinations thereby minimising out-of-way travel.  Due to the left side drive of vehicles, the optimum travel 

direction on Harbour Drive for a one-way option would be northbound with southbound vehicles using 

Edward Street via Mary and returning to Harbour Drive via Shedden Road. 

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 included 

as Appendix J. 

Each of the road network options were analysed 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 analysed for both the north and 



 

Transportation Impact and Assessment Study | Cayman Islands Cruise Berthing Facility 

MMM Group Limited | May 2015 | 3414019 

 79 

south travel corridors.  The cumulative delays and queues for each alternative are presented in Appendix 

J and a summary of the analysis for cumulative delay during the midday peak hour is as follows: 

 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. 

 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.   

 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). 

 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.) 

 For a closure of Harbour Drive (Pedestrianized) option, the overall corridor travel delays for north 

and south travel demands are 45 hours, and the additional traffic on Edward Street would result in 

operational issues within the corridor and does not provide a pedestrian realm or ‘place to be’ as 

set in the George Town Revitalisation Plan.  In addition, the economic viability of commercial 

areas can often be tied directly to their visibility by the traveling public. 

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 queues on the area road network elements, retaining the current two-way Harbour Drive 

operation minimises impacts on the traveling public. 

6.4 Opportunities for Mitigation Measures 

The development of the micro-simulation model as an analytical tool offers opportunities to further assess 

the benefits of various mitigation measures. On this basis, the benefits and disbenefits of implementing an 

array of mitigation measures aimed at improving the pedestrian flow, while also assessing the impacts on 

the area transportation networks, have been further evaluated for a range of potential mitigation 
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measures. These mitigation measures are aimed at addressing impacts and specific needs of the planned 

berthing facility and were identified and reviewed with respect to their potential to improve traffic 

operations and pedestrian environments.   Measures which can accommodate an increased number of 

pedestrians while minimising the potential for vehicle -pedestrian conflicts and maintain acceptable vehicle 

travel times through the corridor were identified and further assessed using the VISSIM/VISWALK 

simulation model.  A basket of solutions are offered initially for further evaluation, based on best practises 

elsewhere, particularly when a realignment of road users’ needs is contemplated as a means to reduce 

and improve pedestrian dominated environments including both demand and supply side solutions as well 

as operational changes. As such, obvious opportunities would include urban design treatments which 

highlight, enhance and expand the public pedestrian realm. These are described further below: 

6.4.1 Pedestrian Priority at Harbour and Fort 

The existing intersection arrangement at Harbour Drive and Fort Street has pedestrians crossing on the 

south and east legs of the intersection on a dedicated phase.  The dedicated pedestrian space for those 

waiting to cross is constrained in the three quadrants, but particularly in the southwest and southeast 

quadrants.  When space is limited for pedestrians waiting to cross, they often choose to cross on the north 

leg which compromises the safe operating environments for all road users. These conditions also 

introduce increased road user friction, increasing the potential for conflicts and compound travel delays.  A 

review of the intersection operations were carried out with a protected pedestrian phase which increased 

pedestrian LOS and priority by permitting pedestrians to cross in any direction.  The result was an overall 

decrease in vehicle travel times in the corridor of approximately 30 seconds southbound and 10 seconds 

northbound as pedestrian crossings were managed more efficiently and effectively responding directly to 

all desire lines.  The primary advantage of having a dedicated pedestrian phase is that it provides clear 

direction to all road users while eliminating the potential for conflicts between pedestrians and vehicles. All 

direction walk phase structures ensure signal priorities are properly placed on the pedestrian and are most 

effective when there are large numbers of pedestrians.  Also by introducing a crossing of the north leg at 

the intersection, a missing link is provided and accommodates pedestrian desire lines as passengers exit 

the north access at the Royal Watler Terminal thereby formalising the priority for pedestrians on that leg.  

This reduces the overall density of pedestrians waiting to cross at the intersection by enlarging the space 

available to pedestrians (and spreading out the crossing demands) on the west side of Harbour Drive.  

6.4.2 Formalised Pedestrian Crossings   

Two defined crosswalks exist across Harbour Drive in the immediate vicinity of the Port; the signalised 

crosswalk at Fort Street and the uncontrolled ladder crosswalk just north of Cardinall Avenue at the North 

Terminal.  The midblock crossings that occur between these two crossings and the random stoppage of 

vehicles approaching the uncontrolled crosswalk north of Cardinall Avenue introduce both travel delays to 

all users while also raising the potential for pedestrian-vehicle conflicts.  Formalising crosswalks in a 

manner where all road users are provided with clear indications of when it is safe to proceed through the 

intersection offer considerable benefits within defined corridors.  Micro-simulation carried out within the 

immediate study area indicated that pedestrians cross in larger groups which results in reduced overall 
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delays placed on vehicles.  For example, the introduction of a signal controlled crosswalk can offer a 

reduction of 30 seconds in each travel direction, while also creating higher levels of confidence in use, 

predictability for vehicles of when and where pedestrians may cross and increasing the overall safe 

movement of all road users. 

6.4.3 Raised Intersections/Pedestrian Priority Areas 

Raising an intersection (referred to as an intersection table) while including the pedestrian crossings is a 

form of traffic calming that encourages drivers to both reduce their speed entering the intersection.  Raised 

intersections often receive special treatment from an urban design perspective both in colour and 

materials to reinforce to road users that the area is different and that vehicles are operating through an 

area where they may be perceived as intruders. As such, raised intersections can be effective in slowing 

travel speed within the corridor to 20 mph while at the same time increasing the visibility of the most 

vulnerable road users (pedestrians).  They also have the advantage that the crossing is at the same 

elevation as the sidewalk and therefore can improve overall accessibility.  While often cited as a 

disadvantage, raised intersections also can result in some traffic being diverted to parallel roadways 

(typically between 5 and 30%), in this case, slight reductions in traffic on Harbour Drive with drivers 

choosing alternative routes which bypass the core area would be accommodated on the primary road 

network.  Raised intersections along Harbour Drive at the intersections of Fort Street, the Port Security 

Entrance and Cardinall Avenue where pedestrian volumes are high during peak pedestrian times are 

considered substantial improvements to the pedestrian environment. 

6.4.4 Reduce Traffic Volumes 

As discussed previously, the roadway modifications planned within the 10-year planning horizon by the 

NRA will result in attracting traffic away from Harbour Drive.  Additional diversion of traffic beyond current 

estimates from Harbour Drive would have benefits for pedestrians crossing the roadway and provide an 

overall improvement to the pedestrian realm.  The micro-simulation analysis included the potential for 

reducing an approximate 300 vehicles per direction (60% of the traffic) from Harbour Drive (this included 

the diversions already assumed as a results of the NRA roadway modifications).  A strategic link analysis 

of the network elements indicated that there is limited capacity for this level of traffic diversion at the north 

end (Eastern Avenue) for desire lines directing into the core area, Shedden Road or Elgin Avenue.  In 

addition, traffic diversion to alternate roadway elements, based on the current traffic pressures would 

further limit opportunities for redevelopment or development of currently vacant land.  While some 

diversion can be expected from Harbour Drive, the highest potential is for the longer trips where both 

Eastern Avenue and North Sound Road were considered attractive alternatives in the redistribution of 

traffic to the various roadway elements included in the planned network improvements (10 years).  

6.5 Assessment and Evaluation of Mitigation Measures 

Consistent with best practices; reported travel times and pedestrian densities as a means to gauge traffic 

road network operations and overall pedestrian LOS and comfort have been identified through detailed 
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assessment and interpretation of a micro-simulation of pedestrian and traffic operations. The results 

obtained and discussed represent traffic and pedestrian flows over the full period of the design hour. The 

simulation models were pre-loaded with vehicle and pedestrian demands over an approximate 5 minute 

interval  (at 90% traffic volumes) prior to tabulating operational performance indicators for the full period of 

the design hour (Midday peak hour). In addition, for individual assessments of design features the 

pedestrian and traffic simulations were carried out with 10 independent runs with random seeds from 

which results were averaged to reflect typical average day conditions. 

6.5.1 Traffic Operations: Corridor Travel Times 

One of the primary advantages of traffic simulation models is the ability to identify overall impacts of 

proposed changes in the corridor through detailed modelling of traffic operations and in this case the 

interaction of pedestrians and vehicles.  In this respect, traffic operational performance measures were 

established for the existing conditions based on observations which also compared well with the results of 

the traffic simulations for the base year. The traffic simulation model was calibrated against existing 

conditions, including key parameters such as observed network travel time runs, traffic volumes and 

composition, signal timing, lane geometry, pedestrian areas and pedestrian observed volumes. These 

results together with the refined results obtained from the traffic simulations and pedestrian modeling for 

the future conditions are presented both in tabular format as well as graphically. Figure 6-10 and Figure 

6-11 present the micro-simulation results for each road segment between Boilers Road and Eastern 

Avenue for each direction of travel with the y axis used to show travel time (accumulated across the 

corridor) and the x axis providing travel distance with a spatial reference to each of primary intersections 

within the corridor (as listed in the accompanying tables).  

For the Existing Conditions the traffic signal at the intersection of Harbour Drive and Fort Street provides 

for traffic movement through the intersection and also provides for a dedicated walk signal phase 

accommodating pedestrians at the south and east legs of the intersection. It is noted that tendering 

operations make use of both the Royal Watler and North Passenger Terminals and passenger flows are 

indicative of a 11,000 passenger day (90th percentile).  Reported overall simulated corridor travel times 

during the design hour were 4:52 min:sec northbound and 6:51 min:sec seconds and compared well with 

observed travel times.  

For the assessment of the future “do nothing” condition the traffic simulations carried out were based 

on future area traffic growth (1% per year for 10 years and additional tour bus volumes associated with 

higher passenger levels) as well as future pedestrian volumes in accordance with the increase in 

passenger visitations. It is noted that all future conditions are based on the use of a berthing facility 

located at the Royal Watler Passenger Terminal with passenger flows indicative of a 14,300 passenger 

day (90th percentile).  That is to say, all pedestrian trips originating or destined to a terminal would in the 

future condition be primarily focused on the use of the Royal Watler Terminal and no longer be split 

between it and the North Terminal.  Reported overall corridor future travel times during the design hour 

were significantly higher than the existing conditions with average northbound travel times growing to 7:46 

min:sec and 11:40 min:sec southbound. The increases in travel time are representative of a 59% increase 
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in travel times northbound while a more substantial increase of 70% for southbound traffic. The difference 

with the northbound travel direction when compared with the southbound direction is consistent with the 

observed conditions where higher delays are experienced for southbound traffic.  This may be attributed to 

fewer access points on the water side or less side friction. While it is acknowledged that overall traffic 

volumes have increased marginally, the increased volume of pedestrians related to the growth in cruise 

ship visitations contributes significantly to the additional delays. A comparative review of the travel times 

by roadway segment also point to the uncontrolled pedestrian crosswalks, such as the existing crosswalk 

located just north of Cardinall Avenue, as contributing to increased traffic delays with increased pedestrian 

and vehicle conflict. 

An assessment of the Future with the inclusion of the planned network improvements (10 Years) is 

also highlighted in Figure 6-10 and Figure 6-11.  A review of the travel times indicate that the introduction 

of the planned network improvements road network and the associated traffic diversion anticipated to 

these facilities reduces the southbound travel times by almost 2 minutes when compared with the future 

“do nothing”, however the corridor southbound travel times remain at about 44% over the existing travel 

times. These changes in travel times when compared with the future “do nothing” do indicate that the 

construction of the NRA’s planned infrastructure improvements will lessen the existing pressures on 

Harbour Drive and contribute to improved operating conditions when compared against the “do nothing” 

option. 

Simulations with the introduction of Future with Pedestrian Priority was carried out for the above two 

future conditions (with and without the planned network improvements) each highlighted the need to 

improve the pedestrian realm and provide enhanced priority for pedestrians as a key measure to improve 

overall traffic operations and reduce corridor delays. It was noted that while a separate signal phase 

serves pedestrians at the key crossing of Harbour Drive at Fort Street, only a single east-west crosswalk is 

provided on the south leg to serve east/west pedestrian needs. An examination of offering all direction 

pedestrian priority at this location was carried out as it was considered an important means to spread 

pedestrian demands and reduce pedestrian crowding at the corners of the intersection, where existing 

pedestrian space is constrained.  The 

improvement to the pedestrian LOS are 

discussed in the next section, however it 

was noted that opportunities to increase the 

overall pedestrianized area, increasing 

crossing locations and spreading the 

crossing demands at Fort, for example, 

also reduced corridor travel times by 

organising the pedestrian crossings and 

reducing vehicle pedestrian conflicts.  The 

resulting travel times for the roadway 

segments north and south of Fort Street 

represent an approximate 20% reduction Figure 6-9:  Harbour and Fort All Direction Pedestrian Movements 

with Intersection Treatment (VISSIM) 
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from the existing or about a minute in the southbound direction. 

As a result of the initial benefits reported at Fort Street with introducing pedestrian priorities, the Future 

with Additional Mitigation Measures were included within the traffic-pedestrian simulation framework to 

further quantify the potential for improved traffic operations and pedestrian flows across Harbour Drive 

during peak pedestrian time. These included the following: 

 Protected pedestrian signalised crossings with provisions for “all direction crossing” at Fort Street 

and at Cardinall Avenue. Pedestrian phase offsets between the two signalised intersections; at 

Fort Street and Cardinall Avenue were also included to maximise coordination and ensure traffic 

progression. Consideration was given to signal spacing as well as conflicting vehicle movements.  

The selection of Cardinall Avenue as the south crossing location for pedestrians was based on 

desire lines for pedestrians as well as that Cardinall Avenue is a one-way eastbound road which 

removes the need for a signal phase reducing challenges with signal coordination compared with 

alternative intersections such as Shedden Road. 

 A pedestrian crosswalk was also placed at the Port Entrance and when taken together with the 

two signalised pedestrian crossings noted above, offers a key opportunity to traffic calm the 

corridor while accommodating pedestrian flows at this location.  Speed reductions through the 

corridor were introduced by raising the intersection at the Port Entrance for the crosswalk. The two 

adjacent  intersections would  have  offsets   which  would  provide signal  coordination  and  when 

activated by pedestrians provide gaps in the traffic streams thereby accommodating additional 

pedestrian crossings at the Port Entrance.  

 Raised intersections with typical design treatments for all three crossing locations will greatly 

enhance the overall perceptions for all road users that a higher priority has been placed on 

pedestrians in the area, in addition to providing for an “all direction” pedestrian crossing at all three 

locations. 

 The existing (mid-block) uncontrolled crosswalk, located north of Cardinall Avenue on Harbour 

Drive, was removed.  Pedestrian crossing desire lines were accommodated at the formalised “all 

direction” intersection pedestrian crossings provided at Cardinall Avenue. 

 The traffic/pedestrian simulations carried out reported that significant additional corridor benefits 

would accrue with the introduction of the additional mitigation measures briefly described above.  

These features which offer improved/protected pedestrian flows across Harbour Drive also result 

in reduced travel time delays with overall reductions in corridor travel times in the order of 30 to 

40% less than existing conditions or a saving of as much as 1½ minutes northbound and 3 

minutes southbound. 
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Table 6-1:  Existing and Future Harbour Drive Northbound Travel Times 

Harbour Drive  
Roadway Segments  

 
(Midday Period) 

(12:00-13:00) 

Northbound  
Average Travel Times 

(minutes:seconds) 

Existing 
Conditions 

Future Conditions 

“Do Nothing” 
Do Nothing with Planned 
Network Improvements 

With Pedestrian Priority 
With Pedestrian Priority and 

Mitigation Measures  

% increase  % increase % increase % increase  

Boilers to Warwick 0:13 1:25 533% 0:17 32% 0:17 33% 0:10 -20% 

Warwick to Goring 0:19 1:14 274% 0:37 86% 0:37 86% 0:13 -32% 

Goring to Shedden 0:07 0:29 271% 0:22 185% 0:22 180% 0:02 -64% 

Shedden to Cardinall 0:36 1:24 131% 1:12 98% 1:16 108% 0:12 -65% 

Cardinall to Port 0:31 0:37 20% 0:34 11% 0:33 8% 0:24 -21% 

Port to Fort St 0:34 0:33 -1% 0:32 -4% 0:24 -28% 0:21 -37% 

Fort St to Mary St 0:30 0:33 9% 0:33 10% 0:26 -12% 0:26 -13% 

Mary to Eastern 1:59 1:28 -26% 1:26 -27% 1:28 -26% 1:27 -27% 

Total Corridor 4:52 7:46 59% 5:37 15% 5:26 12% 3:20 -32% 

 

Figure 6-10:  Exiting and Future Harbour Drive Northbound Travel Times 
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Table 6-2:  Existing and Future Harbour Drive Southbound Travel Times 

Harbour Drive  
Roadway Segments  

 
(Midday Period) 

(12:00-13:00) 

Southbound Travel Times 
(minutes:seconds) 

Existing 

Future Conditions 

“Do Nothing” 
Do Nothing with Planned 
Network Improvements 

With Pedestrian Priority 
With Pedestrian Priority 
and Mitigation Measures  

% increase  % increase % increase % increase  

Eastern to Mary 2:32 3:10 25% 2:33 1% 1:41 -34% 1:25 -45% 

Mary St to Fort St 2:03 3:30 71% 2:53 41% 1:57 -5% 1:02 -65% 

Fort St to Port 0:33 1:20 144% 1:02 90% 1:19 140% 0:46 -53% 

Port to Cardinall 0:45 1:28 93% 1:24 86% 1:30 98% 0:20 1% 

Cardinal to Shedden  0:08 0:29 271% 0:22 185% 0:22 180% 0:06 -68% 

Shedden to Goring 0:05 0:05 -2% 0:06 8% 0:06 5% 0:06 -8% 

Goring to Warwick 0:28 1:05 134% 1:01 120% 1:3 127% 0:09 -34% 

Warwick to Boilers 0:18 0:33 89% 0:32 80% 0:32 80% 0:08 -21% 

Total Corridor 6:51 11:40 70% 9:53 44% 8:28 24% 4:01 -41% 

 

Figure 6-11:  Existing and Future Harbour Drive Southbound Travel Times 
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6.5.2 Pedestrian Levels of Service 

As described in the previous sections, a number of pedestrian areas were established along the Harbour 

Drive corridor where, based on a review of existing and potentially future pedestrian flows, they could 

serve as a means to identify overall pedestrian levels of service or levels of crowding. The micro-

simulation of pedestrian movements was then undertaken in a manner that measured overall crowding in 

terms of available pedestrian space or pedestrians per square foot which can be related to pedestrian 

“level of service” or LOS standards. Figure 6-12 

presents each of these areas within the Harbour 

Drive corridor, W1 thru W3 for pedestrian areas 

located on the west side of Harbour Drive and E1 

thru E5 for those locations on the east side of 

Harbour Drive.  Table 6-3 provides a summary of 

the existing and future conditions pedestrian 

levels of service for these pedestrian areas 

based on average flow.  

In general with the increased volume of cruise 

ship passenger visitations and higher use of the 

Royal Watler Terminal most areas will 

experience increased crowding on area 

sidewalks.  However, as is discussed for each of 

the areas below, at most locations increased 

crowding is managed through the identified 

enhancement of the public realm and pedestrian 

priorities at intersections such that acceptable 

LOS are provided for the future condition.  In 

general, changes in LOS are expressed as a 

percentile indicating the percentage of time (in 

this case the design hour when the pedestrian 

networks are the busiest) that pedestrians are 

provided a stated LOS or better. The discussion 

which follows is focused on the key pedestrian 

areas as identified in Figure 6-12 and steps 

through  areas from the north to south of the 

Harbour Drive corridor both on the east (E1, 

E2…. etc.) and west sides (W1, W2…etc.) of the 

roadway. 

The pedestrian LOS comparisons for other pedestrian zones defined in the corridor are provided in 

Appendix K. 

Figure 6-12:  Identified Pedestrian Areas for LOS 
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Table 6-3:  Pedestrian Levels of Service (95 percentile) 

Harbour Drive  
Pedestrain Areas  

 

(Midday Period) 
(12:00-13:00) 

Pedestrian Levels of Service
1
 

(95 percentile) 

Existing 
Conditions 

 

LOS  (sq ft/ped) 

Future Conditions 

“Do Nothing” 

Do Nothing 
with Planned 

Network 
Improvements 

+ Pedestrian 
Priority 

+Pedestrian 
Priority and 
Mitigation  

 LOS (sq ft/ped)     LOS  (sq ft/ped)     LOS  (sq ft/ped)     LOS  (sq ft/ped)     

W1 Harbour and Fort Southwest Corner  “E” (12) “E”  (12) “E”  ( 9) “B”  (54) “B”  (56) 

E1 Harbour and Fort Southeast Corner “E” (15) “E”  (10) “E”  ( 9) “B”  (14) “D”  (16) 

E2 South Sidewalk on Fort east of Harbour  “C” (28) “D”  (20) “D”  (18) “D”  (23) “C”  (24) 

W2 Harbour and Port Security Southwest Corner “A” (61) “C”  (35) “C”  (33) “C”  (33) “C”  (26) 

E3 East sidewalk on Harbour north of Port Security “C” (31) “C”  (30) “C”  (26) “C”  (26) “C”  (25) 

E4 Harbour and Cardinall Northeast Corner “D” (22) “E”  (12) “E”  (13) “E”  (12) “E”  ( 8) 

W3 West Sidewalk on Harbour at Cardinall “B” (57) “C”  (34) “C”  (33) “C”  (31) “C”  (29) 

E5 East sidewalk on Harbour south of Cardinall “B” (46) “C”  (31) “C”  (32) “C”  (32) “C”  (30) 

Note:  1Levels of Service presented are based on average flow LOS Criteria for Walkways and Sidewalks (HCM); LOS which occurs 
in platoons is generally one level poorer than that determined by average flow criteria. 
 
 

W1 – Harbour Drive and Fort Street Southwest Corner: the pedestrian levels of service for the future 

“do nothing” (dashed red line) and future with the addition of the NRA planned road network (tan dotted 

line) fall from a LOS of D or better for pedestrians 90% of the time and in the existing (blue line) to about 

80 to 85% of the time. However with the future addition of pedestrian priority measures, raised 

intersections (3 locations) and signal control with all direction pedestrian priority (2 locations) the micro-

simulation results indicate significantly improved distribution of pedestrians at intersections and across the 

corridor; which result in reported LOS 

of B or better 95% of the time.  While, 

pedestrian volumes have increased as 

has the use of the Royal Watler 

Terminal, in general pedestrian LOS 

improvements can be directly 

attributed to the provisions of “all 

direction pedestrian crossings” and 

protected pedestrian crossing signal 

phases at the intersection of Harbour 

Drive and Fort Street. These features 

have spread out the formalised 

pedestrian waiting areas and have 

contributed to improved LOS over the 

existing conditions. 
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Future Conditions (with and 
without planned network 
improvements) 

Future with Additional  
Mitigation Measures 
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Figure 6-13:  W1 Pedestrian LOS Harbour Drive and Fort Street, 

Southwest Corner 
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E1 – Harbour Drive and Fort Street Southeast Corner:   Comparing the pedestrian levels of service for 

the existing (blue line) with the future “do nothing” (dashed red line) and future with the addition of NRA 

planned road network (tan dotted line), they fall from a LOS of D or better for pedestrians 95% of the time 

to about 70% of the time. However, with the future addition of pedestrian priority measures, raised 

intersections (3 locations) and signal control with all direction pedestrian priority (2) the micro-simulation 

results indicate a LOS of D or better 95% of the time which is similar to the existing condition.  By 

comparison, while the existing conditions indicate the pedestrian experience is a LOS of C or better 70% 

of the time, the future conditions with 

additional mitigation measures indicate 

that the LOS would improve slightly, 

with LOS C reported for 80% of the 

time.  Again these future conditions 

represent increased pedestrian 

volumes, increased use of the Royal 

Watler Terminal, where the berthing 

facility would be located and as such, 

overall pedestrian LOS improvements 

can be directly attributed to the 

provisions of “all direction pedestrian 

crossings” and protected pedestrian 

crossing signal phases at the 

intersection of Harbour Drive and Fort 

Street.  

E2 – South sidewalk on Fort Street, east of Harbour Drive:   The pedestrian levels of service for the 

existing condition indicate a reported LOS of C or better 95% of the time or LOS B 85% of the time.  As 

stated previously, pedestrian volumes 

drop significantly as you move away 

from Harbour Drive further into the 

core with an estimated 6% of cruise 

passengers venturing to Edward Street 

based on traffic counts.  While this link 

is not abundantly used in the existing 

conditions, with increased future 

pedestrians and increased access in 

accordance with the George Town 

Revitalisation Plan the future “do 

nothing” (dashed red line) and future 

with the addition of the NRA planned 

road network (tan dotted line) indicate 

overall measured LOS would fall 
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Figure 6-15:  E2 Pedestrian LOS South Sidewalk, Fort Street East of 

Harbour Drive 
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Figure 6-14:  E1 Pedestrian LOS Harbour Drive and Fort Street, 

Southeast Corner 
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substantially reporting a LOS B 40% of the time.  With the future addition of pedestrian priority measures, 

raised intersections (3 locations) and signal control with all direction movements (2) the micro-simulation 

results indicate a LOS of C or better 95% of the time. While not explicitly modelled, further expansion of 

the pedestrian realm along the Fort Street corridor would result in future pedestrian LOS at levels superior 

to the existing conditions to offset the increased desire lines and pedestrian volumes associated with the 

increased future cruise ship passenger visitations and increased number of trips into the core. 

W2 – Harbour Drive at Port Entrance Southwest Corner: Reported LOS for the future conditions (LOS 

of C or better about 95% of the time which are considered acceptable) are lower than the existing as well 

as the remaining future conditions. 

The introduction of a raised 

intersection and pedestrian priorities 

increase overall pedestrian activities at 

this crossing location and as such 

higher pedestrian densities are 

reported. The attractiveness of this 

pedestrian crossing in serving 

pedestrian desire lines also reduces 

the overall pedestrian activity reported 

at the remaining two signal controlled 

crossings, located both north and 

south of the Port Entrance. The raised 

intersection and the spacing of the two 

signal controlled intersections to the 

north and south offer pedestrians 

sufficient gaps to adequately serve 

pedestrian desire lines.   

E3 – East Sidewalk on Harbour 

Drive across from Port Security 

Entrance:   Increased pedestrian 

activity asssociated with the future 

conditions result in an overall lower 

pedestrian LOS, however reported 

pedestrian densities are at adequate 

levels with the future conditions with 

additional mitigation measures at 

about LOS C or better 95% of the 

time. Slight differences in the reported 

levels of service are also attributed to 

a redistribution of pedestrains to the 
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Figure 6-17:  W2 Pedestrian LOS Harbour Drive and Port Security 

Entrance, Southwest Corner 
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Figure 6-16:  E3 Pedestrian LOS East Sidewalk on Harbour Drive, 

across from Port Security Entrance 
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three primary pedestrian crossing locations (away from the crosswalk just north of Cardinall Avenue) 

which are located to best serve pedestrian desire lines. 

E4 – Harbour Drive and Cardinall Avenue Northeast Corner: The future conditions report lower LOS at 

this location compared to existing and with provisions for a signal controlled crossing and the removal of 

the crosswalk just north of Cardinall 

Avenue, pedestrian volumes are 

projected to increase significantly at 

this location resulting in higher 

pedestrian activity at this already busy 

location. With Cardinall Avenue 

offering one-way traffic operations 

eastbound, flexibility in traffic signal 

timing and phasing plans at this 

location can be designed to provide 

increased pedestrian crossing times 

thereby reducing pedestrian storage 

requirements at the intersection 

corners and improving overall 

reported pedestrian LOS. 

W3 – West Sidewalk on Harbour 

Drive at Cardinall Avenue: With the 

relocation of the existing uncontrolled 

crosswalk just north of Cardinall 

Avenue to the intersection with signal 

control, the future pedestrian LOS are 

lower than that reported for the 

existing conditions. Despite 

substantially increased pedestrian 

activity at this location, pedestrian LOS 

are considered good with LOS of C or 

better 95% of the time and reflect the 

removal of the on-street bus staging 

area as activity at the North Terminal 

is expected to be substantially 

reduced. 
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Figure 6-18:  E4 Pedestrian LOS Harbour Drive and Cardinall Avenue, 

Northeast Corner 
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Figure 6-19:  W3 Pedestrian LOS West Sidewalk, Harbour Drive at 

Cardinall Avenue 
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E5 - East sidewalk on Harbour Drive 

south of Cardinall Avenue:  While 

future pedestrian activities are 

projected to increase with growth in 

cruise ship passenger visitations, 

overall future pedestrian LOS reported 

in this area are considered good with 

LOS of C or better 95% of the time.  

Current pedestrian LOS are 

considered relatively high along these 

sidewalk segments when compared 

with locations further north. All future 

conditions reported similar levels of 

pedestrian crowding and the future 

increased levels of pedestrian activity 

associated with increased cruise ship 

passenger visitations is likely tempered with the planned higher levels of cruise ship passengers seeking 

destinations beyond those existing destinations along Harbour Drive.   

6.5.3 Summary of Traffic Operations and Pedestrian LOS 

The micro-simulation analysis of the interaction of traffic and pedestrian flows along Harbour Drive offer 

insight on the delays imposed on both traffic operations and pedestrian flows when pedestrian crossings 

are not managed adequately within the corridor. The detailed traffic and pedestrian network modelling 

confirms that future increases in pedestrian activity associated with the increased cruise ship passenger 

visitations are best managed through provisions for signal controlled protected pedestrian phases at Fort 

Street and at Cardinall Avenue. These features in concert with a focus on an enhanced and expanded 

pedestrian realm along Harbour Drive provide vital cues to all road users that operationally pedestrians 

are afforded with the highest level of priority among road users, proportionately to their numbers.  Future 

traffic operations, recognizing a slight shift in through traffic towards new corridors (planned network 

improvements), indicate that with provisions for key signal protected pedestrian crossing locations and the 

introduction of “all directional” pedestrian crossings, the impacts of increased pedestrian flows are reduced 

and during the busiest times of the day when cruise ship passengers are circulating within the core area 

overall improvements in traffic flow are noted.  Also equally important from a pedestrian level of service 

perspective, micro-simulation of pedestrian flows indicate that potential increases in pedestrian crowding 

(density) at constrained locations is mitigated through spreading pedestrian flows along key pedestrian 

desire lines and introduction of the “all direction” crossings which significantly further spread pedestrian 

crossing demands particularly where existing crossing storage space is limited.       

  

Existing  
Conditions 

Future Conditions (with and 
without planned network 
improvements) 

Future with Additional  
    Mitigation Measures 

LOS F    LOS E        LOS D               LOS C                          LOS B                          LOS A 

Future with  
Pedestrian Priority 

0%

10%

20%

30%

40%

50%

60%

70%

80%

90%

100%

0 10 20 30 40 50 60 70

P
e

rc
en

ti
le

 o
f 

ti
m

e 
w

it
h

 d
en

si
ty

 v
al

u
e 

o
r 

m
o

re
 

Pedestrian Space                                  .                   
(square foot per pedestrian)                                  .   

             Pedestrian Level of Service 
                 (Micro-simulation Densities) 

Figure 6-20:  E5 Pedestrian LOS East Sidewalk, Harbour Drive South 

of Cardinall Avenue 
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Sensitivity Analysis: 

For the assessment of future operations and potential mitigation measures, the number of pedestrian trips 

modelled was consistent with the growth rate applied to the number of passengers.  However, to carry out 

a further assessment of the impact of an increase in the number of pedestrian trips/passenger being made 

in the Midday design hour a sensitivity analysis was carried out. Under these circumstances, the 

pedestrian trip table was increased to account for a higher number of passengers coming and going from 

the ship throughout the Midday peak hour.  The number of pedestrian trips was increased up to the 

maximum ramp capacity at the doors of the ship.  The number of passengers disembarking during the 

Midday was increased from 15% to 25% and for embarking passengers from 20% to 25%.  This 

represents an increase of approximately 1,000 pedestrian trips during the Midday with all of these trips 

originating from or destined to the Terminal area.  

As would be expected, the overall density at the more constrained street corners, particularly on the east 

side, increased, thereby reducing the LOS with the increased number of pedestrian trips.  The reduction in 

level of service was in the range of 5 to 10% meaning, for example, the LOS for Area E1 (Harbour Drive 

and Fort Street southeast corner) dropped from a C or better 80% of the time to 75% of the time. Area E3 

(East sidewalk on Harbour Drive across from the Port Security Entrance) also reported a drop in the 

pedestrian LOS from a C or better 95% of the time to about 85% of the time. 

The impacts on corridor vehicle travel times were less discernible despite the overall increase in east-west 

pedestrian trips across Harbour Drive. For the northbound traffic little changes were reported, however the 

southbound traffic resulted in a travel time increase in the order of 50 seconds. Never the less these travel 

times represent less traffic delays when compared with the existing and future (with NRA planned road 

network) travel times. 

6.6 Additional Considerations to Enhance the Pedestrian Realm 

Through urban design and in combination with the George Town Revitalisation Plan additional 

opportunities should be considered further during the detail design phase that would enhance the 

pedestrian realm of Harbour Drive and contribute to an overall improvement in both area traffic operations 

and pedestrian flows while mitigating against vehicle-pedestrian conflicts. 

In general, a review of the existing roadway geometry and travel demands associated with Harbour Drive 

and intersecting side streets indicated that opportunities to improve and enhance the public realm, 

consistent with the goals identified in the George Town Revitalisation Plan, appear promising. A number of 

these measures are outlined below:    

 Narrowing of the roadway through the removal of storage lanes:  The northbound right turn 

volume at the intersection of Harbour Drive and Fort Street is approximately 55vph and 35vph in 

the AM and PM Peak hours and 45vph in the Midday. These volumes are not considered high and 

could be accommodated within the resiliency of the adjacent road network elements. In addition, 
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the removal of the right turn lane with an accompanying right turn prohibition does not hamper the 

current role of Harbour Drive in serving as a through route.   The elimination of this storage pocket 

provides the opportunity to reduce the pedestrian crossing width of the roadway and increase the 

pedestrian space available on the southwest and southeast corners of the intersection.  Balancing 

the needs of all road users is an important consideration and in this case the paramount need is to 

protect for the safe movement of pedestrians given the current operating environment at this 

location.  

Similarly, the southbound left turn lane at the intersection of Harbour Drive and Cardinall Avenue 

could be considered for removal, thereby repurposing the available road allowance for pedestrian 

space.  Benefits include reducing the crossing width for pedestrians at the existing uncontrolled 

crosswalk to the north or as identified earlier in this report relocating/integrating the crossing at the 

Cardinall Avenue intersection.  The reallocation of former roadway space to pedestrians on the 

east side would substantially improve the level of crowding that occurs (pedestrian densities) for 

those waiting to cross the street. The analysis of the future conditions indicated that pedestrian 

level of service are reported as LOS D or worse for about 20% of the design hour at this location. 

 Conversion to one-way operation Fort Street (westbound):  While the conversion to one-way 

operation of primary elements of the roadway network require careful consideration and strong 

parallel facilities to implement effective one-way couplets, the conversion of local roadways whose 

primary role is in serving land access can be carried out with fewer impacts.    A review of the 

eastbound traffic volumes on Fort Street (from Harbour Drive) are relatively low with the highest 

volumes in the AM Peak at approximately 160vph (80vph in the Midday and PM Peak.)  Based on 

these traffic demands and consideration of the goals set out in the Revitalisation Plan, 

opportunities exist for Fort Street to provide one-way westbound traffic operations between Albert 

Panton to Harbour Drive. In general, expectations are that the traffic would be primarily diverted to 

the Harbour Drive/Mary Street intersection, among others. The intersections of Mary Street and 

Edward Street with Fort Street (as a one-way westbound) would operate at a LOS C in the Midday 

with some additional delay for the southbound direction at Edward Street.  The intersection of 

Mary Street at Harbour Drive would operate at a LOS E (better than existing due to traffic 

reductions from the planned NRA roadway modifications) with the critical movement being the 

westbound approach at a LOS E and average delay of 40 seconds.  The 95
th
 percentile queue for 

the northbound approach would be approximately 100 ft.  This conversion would result in reducing 

Fort Street from a four lane cross-section to a three lane cross-section at the Harbour Drive 

intersection with provisions for separate westbound left and right turn lanes with the remaining 

lane providing on-street parking consistent with the existing conditions. The conversion to a one-

way operation would also eliminate the need for the Harbour Drive northbound right turn pocket, 

which offers opportunities to expand the much needed pedestrian space at the corners of Harbour 

Drive as previously discussed. 
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What is often referred to a ‘road diet’, where existing lanes are repurposed as public space would 

provide for a substantial widening of the sidewalks, increasing storage space at the corners for 

pedestrian crossings and the incorporation of pedestrian amenities such as greenspace and street 

furniture.  All of which are aligned with the stated goals and objectives of the George Town 

Revitisation Plan.   

 Review of existing lane widths along Harbour Drive:  With the introduction of the “raised table 

intersections” at closely spaced intervals of Fort Street, the Port Security Entrance and Cardinall 

Avenue, as discussed previously, the perception will be that roadway users are entering a 

pedestrianized area which can be reinforced through urban design features along the pedestrian 

areas adjacent to the roadway. In this respect the lane widths on Harbour Drive, given the context 

within which vehicles will operate may be considered wide at 12 ft or more in some areas. 

Opportunities through the detailed design process for changes to the roadway may be required to 

accommodate access arrangements.  At that time additional attention should be placed on 

identifying the required road lane widths as it may be possible to reduce lane widths (to 10 ft, for 

example) while reallocating available space to the pedestrian realm. 

 Posted speed reductions or zones (20 mph zone):  Efforts to control and or lower operating 

speeds often involve two distinct approaches.  The first simply reduces the speed limit through the 

area to 20 mph.  These are typically most effective in areas where the speeds are already low.  

The second, is the establishment of a 20 mph zone and is carried out most often in conjunction 

with traffic calming measures to both physically and visually reinforce the shared nature of the 

road with additional design features such as speed humps, raised intersections, horizontal shifts, 

road narrowings and plantings.  

 Traffic Management:  Based on the level of increased pedestrian activity and general area traffic 

volumes for typical 14,300 passenger days, the analysis of future conditions including the 

identified mitigation measures indicates that the increased activities can be accommodated within 

the Harbour Drive corridor with acceptable levels of service to all road users. Nevertheless, 

opportunities exist to improve operations through the use of transportation management 

technologies. For example, based on ship schedules, days with higher passenger volume ship 

days information can be provided to drivers through the use of variable message signs.  These 

signs would be located and programed remotely to provide valuable route planning information to 

drivers in advance of reaching the downtown area such that they can decide to change their 

driving pattern and change their travel route.  In addition, during peak pedestrian times additional 

signage within close proximately of the port can be used to improve driver behaviour and reinforce 

pedestrian priority within constrained locations. Some possible variable messages could include 

the following : 

o “Five ships in port today …. Consider alternate routes through the downtown”  

o “Five ships in port March 12
th
” 

o “Traffic delays on Harbour Drive…….consider alternative routes” 

o “Watch for pedestrians” 
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7.0 STRATEGIC OPERATIONAL MANAGEMENT PLAN 

7.1 Summary of Key Findings 

Existing travel times are slow through the corridor due to conflicts with relatively high pedestrian volumes 

and the number of closely spaced access points (including intersections). While future traffic volumes are 

not anticipated to increase substantially, the growth in passenger volumes (cruise ship passengers) will 

place additional pressures on traffic flow resulting in substantial increases in corridor travel times (50% 

increase in the northbound direction and a doubling of travel times in the southbound direction.) 

To fully address the impacts of increased passenger flows, a transformation of the current operating 

environment along Harbour Drive is required. The promotion of pedestrian priorities above other road 

users groups are a central element confirmed through detailed micro-simulation of all road user groups. 

Improving corridor travel times and operations beyond the existing conditions requires enhancement of the 

pedestrian environments. In particular, providing increased opportunities for pedestrians to cross in all 

directions with a protected signal phase at signalised intersections are fundamental operational changes 

that promote and enhance the pedestrian comfort and levels of service while also offering overall 

improvements in area traffic operations. As the design process advances, the overall berthing facility 

landside master planning efforts need to be placed on the advancement and implementation of the key 

preliminary findings. The micro-simulation analysis carried out to date supports the following measures 

aimed at improving pedestrian and traffic operations within the study area:   

 Raised intersections and crosswalks improve pedestrian visibility and assist in promoting their 

priority among road user groups. Mitigation measures identified for Harbour Drive and Fort Street 

confirm overall improvements in future travel. Equally important these measures also contributed 

to a measured improvement on pedestrian level of service. 

 Providing increased opportunities for pedestrians to cross in all directions with a protected signal 

phase at signalised intersections results in an overall improvement in traffic operations and 

pedestrian levels of service. Adding an additional pedestrian priority signal phase at Cardinall 

Avenue and a raised intersection with crosswalks at the Port Security further improved travel times 

and pedestrian levels of service (Additional Mitigation Measures scenario). Future Harbour Drive 

corridor travel times are anticipated to be reduced by 50% in each of the travel directions when 

compared with existing conditions (reductions of 45 seconds and 1 minute for northbound and 

southbound directions respectively). Overall pedestrian crowding at intersection corners also 

improved with reported LOS of D or better for 95 percent of the design hour representing an 

improvement over existing conditions. 

 Through the use of urban design and traffic calming, the travel speeds in the study area can 

remain within a reasonable level to both move traffic as well as convey key messages to all road 

users that they are entering a highly pedestrianized area where pedestrians are given priority.  
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This includes raised intersections at the intersections of Fort Street, the Port Security and at 

Cardinall Avenue. 

 These transformational measures promote and support a highly pedestrianized area within the 

vicinity of the Port during the 5 to 6 hours of the day when cruise passenger activity is the highest 

while maintaining the role and function of Harbour Drive in providing much needed access to and 

within the downtown core area.   

The planned network improvements (10 years) will provide much needed relief to mounting traffic 

pressures along the Harbour Drive corridor within the downtown core. However, additional more surgical 

operational measures as described above are required to accommodate the safe movement of 

pedestrians and traffic during peak pedestrian times. The NRA Network Plan elements will increase the 

overall resiliency of George Town’s primary road network and therefore assist in reducing the current role 

of Harbour Drive in serving longer distance trips during peak passenger times.  

To further support the transformation of Harbour Drive in the vicinity of the Port, strategic traffic 

management plans deployed during the busiest cruise ship days offer additional means to ensure traffic 

using Harbour Drive is destined to these areas and target and divert unwanted travel that can be better 

served along parallel facilities.  Traffic management technologies such as variable message signs most 

often offer traveler information and route planning but can also be applied to improve driver behaviour and 

support localized traffic calming measures (i.e. 20 mph zone) during peak pedestrian times.  

Figure 7-1:  Rendered Image of Harbour and Fort with Pedestrian Enhancements 
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While the effectiveness of the mitigation measures identified in the assessment have been confirmed 

through detailed analysis, additional opportunities to improve the pedestrian realm should be continued to 

be explored through ongoing urban design and best practices including policies identified in the George 

Town Revitalisation Plan.  Complementary measures would include the following: narrowing of the 

roadway through the removal of storage pockets, turn lanes and driving lanes and conversion to one-way 

operation Fort Street (westbound) from Albert Panton to Harbour Drive. These opportunities should be 

considered in parallel with the detailed landside master planning exercise which will further define the 

layout, orientation and overall optimum use of the lands to support the future berthing facility with a 

continued focus on both pedestrian conflicts and traffic operations along Harbour Drive. 

7.2 Future Action and Design Considerations 

As the project moves from the planning and feasibility phases to the more detailed master plan level, it is 

valuable to identify potential areas where additional efforts are required to properly detail and refine 

concepts discussed at the planning stages and ensure they are adequately addressed going forward. Key 

elements are highlighted below:     

Expanded Port Side Land Mass for Berthing Facility   

 Review and refinement of passenger processing and handling layout and functions on the 

expanded land mass where the berthing facilities are to be located. Factors for further review and 

design would include; vehicle and passenger access arrangements, location of bus staging areas 

and taxi operations and integration with port side pedestrian circulation and wayfinding.  

 Integration opportunities with George Town Public Transport operations; bus stop locations and 

provisions for onsite service information kiosk/ shuttle type service. 

 Overall coordination and separation where possible with overall cargo facilities and operating 

functions. 

Harbour Drive Pedestrianization and Urban Design Features 

 Harbour Drive traffic signal coordination between Fort Street and Cardinall Avenue will enhance 

and strengthen the priority of pedestrian movements within the study area. In addition to providing 

gaps in traffic at the Port Entrance, traffic gaps would also be provided at Shedden Road. The 

location of Cardinall Avenue and its one-way operation means the signal operation would offer two 

phases; controlling north/south Harbour Drive traffic and a separate “all direction” pedestrian 

phase.  Signal coordination will be important to provide for maximum traffic progression while 

minimising delays to all road users including pedestrians. 

 Opportunities to implement a one-way (westbound) traffic operations on Fort Street between 

Albert Panton to Harbour Drive are considered to have positive impacts on the pedestrian realm. 

The review carried out  indicates that the reduced roadway width could be reallocated provide for 

much needed sidewalk space along this future pedestrian spine and align with the policy 
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directions outlined in the George Town Revitalisation Plan. Impacts to existing traffic circulation 

and traffic flow are considered minor when compared with the opportunity to improve pedestrian 

LOS. 

 Design treatments and materials to implement raised intersections will need to consider the 

existing and future traffic volumes and composition to ensure durability and maximum benefit 

particularly as it relates to achieving a level of traffic calming. 

Figure 7-2:  Pedestrianization of Harbour Drive 
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 Establish acceptable design criteria as it relates to lane geometry such as reduced lane widths of 

10’, minimum bike lane widths of 5’ with potential buffer areas as well as spacing for landscaping 

and street furniture (4’ to 6’). 

 Policy development for placement of street furniture (i.e. location of planters or vender carts that 

do not impede pedestrian movements.) 

 Tour bus routings will be influenced by the future access arrangements and whether they will 

remain at the Port Security Entrance in the vicinity of the current access point.  Changes to this 

access to make it a left-in/left-out only access would reduce the number of conflicts for 

pedestrians crossing at this location in the future. 

In summary, the forgoing design opportunities have been identified as having the potential of offering 

additional benefits and contribute to an improvement to the pedestrian realm and overall area mobility 

while also not impacting the overall traffic operations in the study area.   As such, these are documented 

as part of the Transportation Assessment to ensure they are further considered, reviewed and in some 

cases implemented as part of other studies and/or planned downtown area improvement projects such as 

the George Town Revitalisation Plan. In some cases, it may be appropriate to consider a number of these 

design related items, those which have a high positive potential and overall low cost, further within the 

Master Plan process to ensure a comprehensive integration with the proposed Cruise Berthing Facility 

development plans.    

 

 


