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LI = Transport Research Board

EB.o East Bound
WB..oooii West Bound
NB .o North Bound
SB South Bound

1.0 EXECUTIVE SUMMARY

1.1 INTRODUCTION

This report summarises the results of the Traffic Impact Assessment (TIA)pstddsmed for

the proposed project Hyatt Centric Hotel Bay Street, Bridgetown, Barbados. The traffic impact
analysis has been completed in accordance with the Ministry of Transport and Works (MTW)
Guidelines for Traffic Studie$raffic level of service lcalation sheets for the existing, future,

and future with project conditions are provided in the Appendix of this report

1.2 REPORT SECTIONS
This report is presented in seven (7) sections.

1 Executive Summary

1 Analysis methodology

1 Existing conditions

1 Futureconditions without project

91 Future conditions with project

i Transportation demand management strategy

1 Recommended mitigation

1.3 PROJECT DESCRIPTION

Theproject site is located on Bay Stramt lands whicliormerly housed the Barbados Harbour
Police and theéGovernment Electrical Engineering Department on Bay Street in the Capitol city



Bridgetown in the parish of St. Michael. The project site consists of a landward and seaward
O2YLRYSylud ¢KS aSFkglNR LI NOStf A& LI Nbfthe ¥ (KS
Carlisle Bay environmentally sensitive aréae proposed projectivolves the construction of a

15 storey hotel and other supporting facilities such as bars and restaurants.

The project when completed will provide accommodation of 375 room& é)d 1 bedrooms)
and 750 employees. The table below shows preliminary estimates from the operation of the
facility.

Table 12: Hyatt Centric Hotel, Bay St, St. Michael

Activity Proposed Project
Project Site size 11,086 sqg.metres

Floor Space 20,280 sqg.metres
Number of Employees 750

Number of beds 395

Number of rooms 375

Note: All estimates are preliminary and subject to refinement.

2.0 ANALYSIS METHODOLOGY

The analysis was performed in accordance with the Ministry of Transport and Works guidelines.
The traffic operations were analyzed using the capacity analysis methodology published in the
2000 and 2010 Highway Capacity Manuals (HCM). Capacity analysis nsimedeny estimating

the traffic-carrying ability of facilities based on operational conditions. The efficiency of traffic
operations is commonly measured by traffic engineers and planners with a grading system called
Level of Service (LOS). Evaluatiorhefroad network involves the assignment of grades from A

G2 CX gA0GK a! ¢ NBvelnlBgeatiigcondifionsdiCé MNEIMNEHZEBy G Ay 3
congested and restricted operations.

The level of service analysis was performed using the methggiaatlined in both the 2000 and
2010 Highway Capacity Manuals. The calculations for levels of sertieetato signalized and



unsigndized intersections for seven other locationand scenarios were done. The detailed
intersection level of service calation sheets are provided in the Appendix of this report.

2.1 SIGNALIZED INTERSECTIONS

The signalized intersectisat Bay Street / Jemmotts Lane and Fairchild Street/ Probyn Street
were investigated.Traffic conditions at signalized intersections wereleated using the 2000

HCM operations methodology for signalized intersectishg;h evaluates capacity in terms of

the volumeto-capacity (v/c) ratio and evaluates LOS based on controlled delay per vehicle.
Controlled delay is defined as the portion of thetal delay attributed to the traffic signal
operation including deceleration delay, queue mayg time, stopped delay, and final
acceleration delay. The relationship between controlled delay per vehicle and LOS for signalized
intersections is summarized Table: 2.1

Level scrip

Table: 2.1LOS criteria For Signalized Intersections

LOS Control Delay per vehicle(s/veh)
A X mn

B >1020

C >20-35

D >3555

E >5580

F >80

Source: Highway Capacity Manual, Transportation Research Board, 2000

2.2UNSIGNALIZED INTERSECTIONS

The following unsignalized intersections were investigated;

I Nelson Street/ Fairchild Stregitersection

1 Bay Street/Probyn Street Intersection



1 King William Street/ River Road/ John Beckles Drive intersection
1 JemmottsLane/Lower Collymore Rock Roundabout
1 Wellington Street/Bay Street intersection

1 Wellington Street/ River Road intersection

For these unsignalized intersections, the methodology outlined in the HCM 2000 for unsignalized
intersections was used. For tmsethodology, LOS is related to the control delay for each-stop
controlled movement. The relationship between control delay per vehicle and LOS for
unsignalized interseains is summarized in Table 2.2

Table: 2.2.0S criteria for umgnalized Intersections

LOS Control Delay Per Vehicle(s/veh)
A 0¢10

B > 10¢ 15

C > 15¢ 25

D > 25¢ 35

E > 35¢ 50

F > 50

Source: Highway Capacity Manual, Transportation Research Board, 2000.



The Jemmotts Lane roundabouwperations were also investigated using the HCM 2010
methodology for roundabouts. The methodology used is based on the flow patterns in order to
determine the capacity of this roundabout. In particular, three flows of interest are taken into
consideration the entering flow, the circulation flow and the exiting flow. There is an inverse
relationship between capacity and flows, for as the capacity of an approach decreases the
conflicting flow increases. The LOS for each lane approach is determined b thieTiable: 2.3

and the measured or computed delay

Table: 2.3.OS Criteria for Lane Approach

Control Delay (sec/veh) LOS by Mume-to-Capacity Ratio

Bk OXm D n
0-10 A F
>1015 B F
>1525 C F
>2535 D F
>3550 E F
>50 F F
Souce: Highway Capacity Manual, Transportation Research Board, 2010.

3.0 EXISTING CONDITIONS

This section provides information on the transportation system that serves the project site, which
includes the surrounding street network, bus routes dmclcle and pedestrians paths. Existing
traffic counts and levels of service at the project study intersections are also presented in this
section.

3.1 EXISTING ROADWAY NETWORK

Theproposel project site is on lands formerly occupied by the Barbathasbou Police, Deco
Motors Ltd and the Government Electrical EngineeringDepartment. There is mixed land use
in the area where there are severalommercial properties, churches, offices and night clubs in



the Lower Bay Street aredhe surrounding roadway nebrk consists of the following streets,
which are shown in Figure B

Bay Streetis the main artery and the proposed hotel will have access and egress on to this
highway. Bay Street is a twlane highway with north angouth bound lanes. The study arisa
bounded by Bay Street Jemmotts Lane Lower Collymore, River Road, Fairchild Street and back to
Lower Bay Street. The major intersections along this route were taken into consideration in

this TIA.

3.2 PROJECT STUDY INTERSECTIONS

Eightintersections wee selected for evaluation by the Consultant, which are listed in Table 3.1.
Figure 31 shows the study intersections with existing lane geometries. All intersections are
controlled by stop signs except for tdemmotts Lane /Bay Street intersection and Ewaerchild
Street/ Probyn Street intersections which are signalized and the roundabout at Lower Collymore/
Jemmotts Lane which is controlled by Give Way signs. At eadhtersection traffic volume
counts were done in fifteen minutes intervals antthe courts for the highest 15 minute
volumes were used to calculate the PeakHour Flow for each intersection. These flows
represent the worst case scenario and ere use in the calculations LOS and V/C ratios.

Table 3.1Project Study Intersections

Project Intersetion Control

1 Jemmotts Lane/Bay Street Signalized

2 Wellington Street/Bay Street Stop Sign

3 Probyn Street/Bay Street Give WaySign
4 Fairchild Street/Probyn Street Signalized

5 Nelson Street/ Fairchild Street Stop Sign

6 River Road/ KingVilliam St/John Beckles Dr Stop Sign

7 Wellington Street/River Road Stop Sign

8 Lower Collymore Rock/Jemmotts Lane Roundabout | Give Way Sign




Figure 3.1Project Study Intersections and Lane Geometries

Hyalt Cenimic Holel, Boy Sireset Traffic fmpact Analysis

Ffraatrumiueal Semnoe A Study Interseciion Ceomelry Figure 3.7




3.3 TRANSIT SERVICE

There isregular busservicealong Bay Street, Jemmotts Lane and River RAadording to
Transport Board Schedule there is regular bus service along these routes. The figure 3.4 shows
the position of bus stops along theroute in the study area. River road has one stop near
Wellington Street and Jemmotts Lane has one in the vicinity of the St. Patrick Roman Catholic
Church. Along Bay Street there are two sets of bus stops, one near the Jemmotts Lane junction
and the other set in the vicinity of London Bourne towers.



Hyait Ceniric Holel, Boy Sireet raffic fmpact Analysis
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Figure 3.4 Location of bus stops in the Study area




3.4 EXISTING CIRCULATION AND PARKING

The current vehicle coustare presented in this section. The counts show moderate pedestrian
and bicycle traffic along the rout®oad side parking is restrictedaty Bay Street, except Lower

Bay Street as it intersects with Fairchild Street. There is also restricted parking along River Road
and Jemmotts Lane. Limited parking is permitted on Lower Fairchild Street opposite the Bus
Terminal. Parking is allowed on th@nor streets such as Nelson Street, King William Street and
Wellington Street. Only oneay traffic is allowed on Lower Bay Street from its junction with
Probyn Street and the lower end of Fairchild Street as it intersects with Bay Street and along
Probyn Street. Entry is also restricted onto Bay Street from Wellington Street. There are two
public car parks nearby at Pier Head/ Parnell Alley and Jordan Lane.

3.4.1 Traffic Counts

Traffic volume counts were done for peak hour movements betwe®0Am and DOPM and
4.00PM to 6.00 PM at eight intersections. Theordings are listed as an appendix to this report.
Counts were done in fifteen minutes segments and the highest volume recorded in the interval
was converted to Peak Hour Flow (PHF). The AM and Rkhmair trips were recorded and the
mean is shown in figure 3.2. The average totals for the morning and evening counts were thirteen
thousand; two hundred and ninetipur (13,294) traffic counts.

Percentage

m Percentage

Chart 3.2: Distribution of traffic in Study Area.



Fgure3.2: Existindlean AM & PMpeak hour traffic counts at the various intersections
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3.4.2 Existing Intersections Level of Service

The tables 3.4 and 3.5 present a summanAd peak hour traffic LOS and V/C ratios at the
existing intersectionsithe study area. There were eiglmtersections inalding the roundabout
at Lower Collymore Rogckt. Michael.

Table 3.4 LOS and V/C ratios for Study Area intersections.

Intersection Control AM Peak Hour
Delay LOS V/IC
sec/veh)
1 Jemmotts lane/Bay street
Jemmotts Lane WB F 1.18
Bay Street NB,EB Signalized 124 F 0.96
Bay Street NB F 1.49
2 Bay Street( Wellington Street)| Right Turning BPTSF(83 E 0.54
Traffic %)
3 Bay Street/Probyn Street Give way| 11.8 B 0.60
Sign
4 Fair Childstreet/Probyn Street
WB Lane(Fairchild St) 40 E 0.54
EB Lane(Fairchild St) Signalized 30 D 0.85
SB(CDO Bridge) 33 D 0.78
5 Nelson Street/Fair Child Stree{ Stop Sign 11.7 B 0.13
River Rd/King William/J Beckl| WB Stop Sigr] 103 F 1.03
Dr




6 River Rd/King William/J Beckl| EB Stop Sign| 12.6 B 0.01
Dr
7 River Rd/Wellington Street Stop sign 8.3 A 0.04

LOSLevel of Service

V/G Volume to capacity ratio

Table 3.5 LOS and V/C ratios for lower Collymore Rock Roundabout

Lane Control | AM Peak Hour

Delay LOS V/C
River Roa(EB) Give Way| 35.4 F 1.60
CollymoreRKWB) | Give Way| 24.3 F 1.07
Jemmotts Give Way| 29.2 F 1.78
Lané€NB)
Martindales R¢{SB)| Giveway | 50.2 F 2.22

Note that the delay for intersection is 34.3 sec and the LOS is F.

The table 3.6 presents a summary of PM peak hour traffic LOS and V/C ratios at the

existing intersections in the study area.

Table 3.6 PM PeakOS and V/C ratios for Study Area intersections

Intersection

Control

PM Peak Hour

Delay
sec/veh)

LOS

VIC




1 Bay Street(Wellington St) Right turning| BPTSF(839 E 0.70
traffic )

2 Bay St/ Probyn St Give way 7.6 A 0.36

4 Nelson Street/Fair Child Street Stop Sign 20.7 C 0.26

5 River Rd/King William/J Beckles [ WB Stop Sigr 31.5 D 0.30

6 RiverRd/King William/J Beckles D| EB Stop Sign| 12.4 B 0.04

9 River Rd/Wellington Street Stop sign 23 C 0.38

LOSLevel of Service

V/G Volume to capacity ratio

3.5 EXISTING TRAFFIC PATTERNS AND TRIP DISTRIBUTION

The proposed project is not expected to significantly change existing travel patterns in the area.
As such, the existiqn traffic patterns are a reasonable base for estimating the origin and
destination of future trips generated by the project. Existing average daily traffic (ADT) volumes

were used to establish the trip distribution on the study area network, as showigume=383.
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3.5.1 Existing Parking Utilization

Currently there are two major public car parks in close proximity to the proposed development.
One is located at the Pier Head and the other at Jordan Lane which are-wtilteed for the
most part of the year except for special events and during the ChristmasrseasHowever,
adequate parking will be provided for in accordance with the Ministry of Transport and Works
guidelinedfor the proposed development

4.0 FUTURE CONDITIONS WITHOUT PROJECT

The approved developments were investigated in the study areaddhseimpact they are likely

to have on existing traffic conditions. The study area was definedeaartra bounded by Lower
Bay Streetflighway#7) together with lands extending westwards to the sea, Jemmotts,Lane
River Road, Fairchild Street and Problyaes.( see Map:)

Map :1 Study Area
4.1 CUMULATIVE PROJECTS

There were no major developments in the study area that would have a cumulative impact on
the traffic patterns in the study area. There were indeed only two extensions to existing
residences inhe study area as shown below.

Table:4.1 ApproveResidentiaDevelopments in the Study Area

TCDPO Ref# Land Use

966/07/2013 EXTENSIONF A RESIDENCE (1)

1132/06/2015 EXTENSION OF EXISTING RESIDENCE




Table 4.2 PM Peak lour TripGeneration for Hotels

Description/ ITE Cod¢ Units Rate PM Peak % PM PM %

weekday | Rate

: In Out

Daily

Traffic
Hotel/310 Rooms 8.17 0.59 53 a7
Hotel/310 Employees | 14.34 0.80 54 46
All Suites/311 Rooms 4.90 0.40 45 55
Business Hotel/312 | Employees | 72.67 7.60 60 40
Motel/320 Rooms 5.63 0.47 54 46
Motel/320 Employees | 12.81 0.73 54 46
Source: Institute of Transportation Engineers(ITE) Trip Generation

4.2 INTERSECTIONS LEVEL OF SERVICE

The approved developments in the study area do not havergact on the level of service or

the capadiy of the road net work systems since the residences were already in existence. These
additional trips generated by the proposed development will be added to the existing conditions
to determine the cumulative imact the proposal will have on the road network system.

5.0 FUTURE CONDITIONS WITH PROJECT

This section looks ahe impacts of the cumulative developments in the study area when the
Hyatt Centric Hotel is added. It looks at the traffic impacts of theppsed project during the
operational phase of the project where the impacts will have greater impacts on the existing
traffic conditions. However, the construction phase will be taken into account as there will be
some element of disruption but mitigatiosolutions will be put forward to minimise the impacts.

5.1 TRIPS GENERATED BY THE HYATT HOTEL

It is projected that the project will bring about an increase in tripfodew;



Activity Base Unit ADT PM Peak | PM in PM out

Staff 750 employees 10,755 600 324 276
Guest 375 Rooms 3,064 221 117 104
Total 13,819 821 441 380

Therefore an additional 821 peak hour trips and 13,819 average daily trips will be created when
the facility is operational. During the construction phase of the project less traffic trips will be
created because of the nature of the construction sincerttagority of the building components

will be prefabricated off site. Since the construction and operations are not done simultaneously
the trips generated by the operational phase are used in calculation ofthege LOS and
capacity ratios.

5.2 TRIPSIBTRIBUTIONS IN THE STUDY AREA

The new trips will be generated in accordance with existing patterns as showigune 3.3
(Ambient Trip Distribution). Note that, as shown @hart 3.2.The distribution of trips by
intersections is as follow;

Jemmotts LankeBay Street.............ooeeeeiiiiiviininnen, 15.4% (126 trips)
Wellington Street/Bay Street.............cvveeeeeiieeeeeeeeeenn, 9.2% (76 trips)
Probyn St/ Bay Street........ccceeeeeeeiieeieeeiiiieeeen 8.1% (67 trips)
Fairchild StreetProbyn Street............cccovveiviiiviiiienenn. 14% (115 trips)
Nelson Street/ Fairchild Street...........cccoooeeviiiiiiieeennn, 4.3% (35 trips)
River Road/ King William St/John Beckles Dr........... 12.9% (106 trips)

Wellington Street/River Road..............ccooeeiiiniennee. 12.8% (105 trips)



Lower Collymore Rock Roundabout....................... 23.3% (191 trips)
5.2.1 Jemmotts Lane/ Bay Street Intersection

As a result of thecumulative developments in the study area this intersection expegenc
increases in the volume counts of 126 veh/h during the peak hour period. The traffic movements
are distributed by existing patterns.

Table 5.2 Increase in Traffic Volumes at Jemmotts Lane/ Bay Street

Movement increase New Volume
\'Z 42 538

V3 14 246

A3 30 482

Vs 1 13

V7 11 175

Vo 28 484

5.2.2 Wellington Street/ Bay Street

The traffic volumes at Wellington Street and Bay Street intersection increased by 76 veh/h as
shown in table 5.3 below

Table 5.3 Increase Traffic Volumes at Wellingbtreet/ Bay St

Movement increase New Volume
V2 32 492

V3 1 21

Vs 40 584




Vs 3 63

5.2.3Probyn Street/ Bay Street
This intersection will experienagecreases in traffic volumes by @h/h as follow;

Table 5.4ncrease Taffic Volumes at ProbyStreet/ Bay Seet

Movement increase New Volume
V2 26 455
V7 16 165
Vo 25 391

5.2.4Fairchild Street/ Probyn Street

This intersectiorwill alsoexperience traffic volume increases by 115 veh/h

Table 5.9ncrease faffic Volumes aFairchild Street/ Probyn Street

Movement increase New Volume
Vs 28 442

Ve 32 468

V7 23 348

Vo 2 44

Vio 3 36

V11 5 48




V12 22 407

5.2.5Nelson Street/ Fairchild Street

The tablebelowprojectsthe volume increases in the various lanes. The increase in traffic volume
for this intersection is 35 veh/h

Table 5.Gncrease faffic Volumes at Nelson Street/ Fairchild Str&ét

Movement increase New Volume
V> 14 199

V3 1 5

\V/1 1 6

Vs 13 33

Vio 2 16

V12 4 30

5.2.6River Road/ King William Street/John Beckles Drive

This intersectiorwill see an increase in traffic volumes by106 veh/h.

Table 5.Gncrease faffic Volumes at Nelson Street/ Fairchild Str&€ét

Movement increase New Volume
V1 12 264
\V/ 28 448




V3 1 3
\/1 0 0
Vs 31 527
Ve 12 94
V7 6 74
Vs 0 12
Vo 16 88
Vio 0 0
Vi1 0 0
Vi2 0 4

5.2.7Wellington Street/ River Road
This intersectiorwill see an increase in traffic volumes by105 veh/h.

Table 5.7ncrease faffic Volumes aWellington Street/River Road Intersection

Movement increase New Volume
V2 53 717

V3 4 4

Va 0 0

Vs 42 686

Vio 4 36

Vi2 2 12

5.2.8: Lower Collymore Rock/ Jemmotts lane Roundabout



The traffic at this roundabout is projected to increase by ftrfjis

Table 5.8Increase Traffic Volumes at the Lower Collymore rock Roundabout

Movement increase New Volume
V1 7 131
V2 15 383
V3 7 119
\i 5 85
Vs 19 259
Ve 19 79
V7 23 529
Vs 29 566
Vo 22 380
Vio 13 161
Vi1 25 457
Vi2 7 239

5.3FUTURE LOS AND CAPACITY RATIOS

This section looks at the Measure of Effectiveness (MOE) after the projected increase in traffic
volumes.

Table :5.3. Future LOS and V/C ratios for Study Area intersections.



Intersection Control AM Peak Hour

Delay LOS V/IC

sec/veh)
Jemmotts lane/Bay street
Jemmotts Lane WB F 1.20
Bay Street NB,EB Signalized | 124 F 1.05
Bay Street NB F 1.60
Bay Street( Wellington Street)| Right Turning BPTSF | E 0.60

Traffic (84%)
Bay Street/Probyn Street Give way| 12.8 B 0.62
Sign

Fair Child Street/Probyn Streef
WB Lane(Fairchild St) 42 E 0.58
EB Lane(Fairchild St) Signalized 32 D 0.84
SB(CDO Bridge) 34 D 0.80
Nelson Street/Fair Child Stree{ Stop Sign 12.6 B 0.13
RiverRd/King William/J Beckle WB Stop Sigr] 106 F 1.13
Dr
River Rd/King William/J Beckl| EB Stop Sign| 12.8 B 0.07
Dr
River Rd/Wellington Street Stop sign 9.3 A 0.09

LOSLevel of Service

V/G Volume to capacity ratio

Table :5.4 Future LOS and V/C ratios for lower Collymore Rock Roundabout




Lane Control | AM Peak Hour

Delay LOS V/C
River Roa(EB) Give Way| 37.4 F 1.60
CollymoreRKWB) | Give Way| 27.3 F 1.60
Jemmotts Give Way| 39.2 F 1.88
Lané€NB)
Martindales R¢{SB)| Giveway | 52.2 F 2.32

Note thatthe delay for intersection is 4B sec and the LOS is F.

5.3.1 Lower Collymore Rock Roundabout

The capacity, g is given byGoce ng=1130&1-0103V, 10 \g
Where all parameters have been previously defined
Coce £6° 1130é1'0X1O3)Vc,pve,EB

Capacity of EB =503

Xes=548/653 =1.6

Similarly, Xs= 1268/790=1.6

Xna= =1.88

Xsg=2.32

The analysis has shown that the increase in traffic although contributing to the reduced capacity
was not responsible for the already failed road system. The LOS remained at F.

5.3.2 Jemmotts Lane/Bay St

The LOS remained at F and the intersection had margcreases in the capacity ratios.



TheTables 5.3 and 5.4 shows the marginal increases in the traffic network systems. Of concern
is the failure of the Lower Collymore Rock Roundabout, The signalized intersection at Jemmotts
Lane/ Bay Street and theldn Beclkes section at River Road

5.4 SITE ACCESS AND CIRCULATION RECOMMENDATIONS

During the construction phase of the project adequate traffic management measures will have
to be put in place to reduce the likelihood of congestion at the siteastruction equipment
enters and leaves the site. The delivery of materials should be done outside of peak hours, both
morning and evening peak. A flag person should be employed all the time to ensure proper egress
and the avoidance of accidents.

5.4.1 Pdestrian Circulation.

Theincrease in traffic cause by the facility should make adequate provision for pedestrian traffic
along the Bay Street (Highway 7) Road. In this regard, adequate sidewalks must be provided on
both sides of the streets in the vicigibf the project.

6.0 TRANSPORTATION DEMAND MANAGEMENT STRATEGIES

Transportation demand management (TDM) measures can be very effective at reducing the
number ofvehiculartrips and parking demand generated by a particular development. In

this traffic andysis parking is not an issue that willccur when the project becomes
operational. This analysis however, is  concerned with the amount of vehicular trips that
occur on the Bay Street  especially during peak hours.

6.1 PROPOSED TRANSPORTATION DEMASIDRMSA

The main artery in the study area contains four active bus stops along Bay Street (2 stops), River
Road (1 stop) and Jemmotts Lane (1 stop). There is a very active bus service on these routes and
delays can be experienced during peak hour Am andrBffic. It is recommended that adequate

bus laybys be provided to facilitate free flow along these routes.

6.2 RIDER SHARE AND TRANSIT STRATEGIES.

Another effective trip reductiondemand management strategy is for employees to provide
share and/trang subsidies to their employees. These subsidies be provided in the form of
additional canpensation or idieu of salaryincreases. The subsidies are usually provided aith
defined set of use standards, which require participating employees to commugetransit

or rideshare for a minimum number of days each monihese strategies have reaped
success in other parts of the world and consideration can be given to implementing them in
Barbados.



7.0SUMMARY OF RECOMMENDED MITIGATIONS.

Although the project does not make the traffic conditions any worse, even when the cumulative
traffic is added by other approved developments in the study area, mitigations methods are
introduce in this section to improve the traffic conditions.

7.1 CIRCLATION

The project itself does not have a significant impact on the circulation pattenmshe area but
there other considerations from a safety perspective. Consideration has to be given to
improvements in the lower Collymore RoBloundabout to increse lane capacity. The failure of
the signalizedintersection at Jemmotts Lane has also aggravated the situation and adjustments
in the cycle lengths may have to be considered to increase thmeasures of effectiveness
with these two traffic systems.

8.0 APPENDICES

8.1 FIELD OBSERVATIONS
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