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Executive summary

The Level of Service (LOS) along the Old Harbour Bay Rd will be affected by traffic generated by New Harbour Village development at the study date of Yr 2016, with operational LOS falling from LOS C to LOS D in the design year.

The intersection at Old Harbour Town Centre currently fails based on the volume of traffic using it and will fail also in the design year, if no adjustments to its operation are made. A significant percent of the vehicular traffic generated by the development is expected to use Highway 2000 as their primary route to and from the development.

	
	Peak hour volume veh/hr

	
	Yr 2006


	Yr 2016

no development
	Yr 2016

after development

	Old Harbour Bay Rd
	440
	561
	712

	Level of service
	Old Harbour Bay Rd
	C
	C
	D

	
	Old Harbour Town Centre
	
	
	

	
	WORST LEG 
	F
	F
	F


Given the magnitude of the development, for safety purposes it is recommended that the developer install ‘intersection ahead’ signs along the Old Harbour Bay Rd, indicating the presence of the entrance to the development. The developer is also expected to install additional lanes in the vicinity of the development to facilitate ingress and egress from the development and ensure that corridor performance remains acceptable. 

   INTRODUCTION 

New Harbour Village is a housing development proposed by Gore developments, comprising of 845 residential units. The site is located along the Old Harbour Bay Rd, approximately 3 km from the town of Old Harbour, and 1 km from the accesses to Highway 2000.

	Type of unit
	
	No of houses

	Proposed houses 
	
	845

	TOTAL UNITS 
	
	845


Table 1:
 Development data 

With construction expected to commence in December 2006, hand over of units to homeowners is expected to begin in Yr 2009.

This report will address the impact the proposed development will have on the main road network and make recommendations for improvement, if necessary, to maintain safety and operational Level of Service (LOS). 

For traffic analysis purposes, a ten (10) year design horizon will be used to determine the effect of the traffic on the corridor.

1.0    LAND USE 

The site is located in a undeveloped belt, orignially earmarked for agriculture, there is no significant housing and no commercial development in the immediate vicinity. Access to the site is located off the Old Harbour Bay Rd, approximately 1.0 km from the exit to Highway 200, and approximately 3 km from the Old Harbour Town centre.  (see Figure 1)
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Figure 1: Location map
 2.0 
TRIP GENERATION 

The National Works Agency does not provide a standard per unit traffic demand for housing, but recommends that generally 1.75 parking spaces be provided for each dwelling unit (2 bedrooms) in developments. Given the type of development projected (low income), a more conservative figure of 0.9 per unit will be used to reflect the expected income levels, considering that some households in the development may have one or more vehicles, while some will have none.

A summary of expected daily vehicle generation is listed below: (see Table 2)
	
	Unit
	Rate
	Vehicle Attraction 

	    
	
	
	

	Residential house
	845 houses
	0.9 per housing unit
	760

	
	
	
	

	
	
	
	

	
	
	
	

	Trip Generation
	760 vehicles
	2.2 trips per vehicle
	1672

	
	
	
	

	  
	
	Total vehicle trips per day
	1672


Table 2: 
Development land use and trip generation                                                                       

No formal commercial facilities are going to be provided within the development however 14 housing units have been earmarked for informal commercial activity. These units will function as houses also and it is expected that due to the nature of this commercial area no external trips will be generated and accordingly such trips will not impact the local road network.

3.0 
TRIP DISTRIBUTION / ASSIGNMENT 

The only significant intersection expected to be affected  by the development is the Old Harbour Town Centre, which is the only access on to a major corridor apart from Highway 2000 that lies within the development zone. Accordingly there will be some impact at the intersection as all the traffic from the development is not expected to use Highway 2000.

The AM peak hour will be used as the critical hour in intersection performance analysis as work/school trips will be the one most affected by low Level of Service and delay. Traffic surveys on the Old Harbour Bay Rd showed a current peak hour volume of 440 veh/hr (both directions) at peak, with an ADT of 6208 vehicles. Using a 50/50 split, it is expected that only half of the development traffic will approach the Old Harbour Town centre with the rest opting to use Highway 2000 as their primary route.

4.0 
ANALYSIS 

A growth rate of 3% per year was considered for analysis of the traffic demand on the corridor. Road network impact was determined by adding site generated vehicular traffic to this value. 

The conditions on the Old Harbour Bay  Rd are as follows 

Driving surface - 3.5m per lane

Shoulders – 0m (varies)

Road reservation – none/indeterminate

Terrain – flat

80% passing opportunities 

9% heavy vehicles (buses and trucks)

The impact to the main road network is based on two conditions:

1. The impact the development traffic will have on the corridor capacity of the local road leading to the development,

2. The performance of most affected intersections based on the development traffic loading.

The capacity and level of service of the Old Harbour Bay Rd in the vicinity of the project are calculated using the HCM procedures. Service volumes for two lane rural highways are given in both directions without regard to distribution by volume.

Service volume is given as 

SFi=2800(v/c)ifd fw fHV
Where  SFi is the service volume at LOSi

(v/c)I
 = service flow rate for LOSi vph (total both direction)

fd 
= maximum possible v/c ratio for LOS i

fw
= adjustment factor for direction distribution

 
fHV 
= adjustment factor for heavy vehicles

The current AM peak hour traffic flow on the Old Harbour Bay Rd is 440 veh/hr; using a 3% growth rate in Yr 2016 the traffic flow is expected to be 592 veh/hr with no development. 

Total volumes expected at the AM peak between the development and the Old Harbour Town centre are 712 veh/hr (see Table 3)
5.0 
FINDINGS

The development proposed by Gore Developments Ltd, along the Old Harbour Bay Rd will negatively impact on the future operation of the corridor. 

Considering service volumes along the Old Harbour Bay Rd, between the exit to Highway 2000 and the Old Harbour Town Centre, the corridor will operate at LOS C with no development occuring in the design year. Development traffic volumes of 712 veh/hr during peak causes a letter change in LOS performance, with operation of the corridor falling to LOS D 

With the policy of maintaining minor roads at LOS C or better, the development detrimentally affects the level of service of the corridor.

The LOS values for the 10 year planning horizon along the Old Harbour Bay  Rd are given the table below. (see Table 3)

	
	2006
	2016

	
	Vehicle/hr
	LOS
	Vehicle/hr
	LOS

	No Development
	440
	C
	592
	C

	Development
	n/a
	n/a
	712
	D


Table 3:
 Volume and LOS of Old Harbour Bay Rd (AM peak)


  Assumes no growth in number of vehicles in the development during the study period


The Old Harbour town centre intersection fails currently under present traffic loading, with the south and north legs of the intersection operating at LOS F, and the east and west legs operating at LOS A, during the morning peak. (see Table 4) 

The intersection also fails in the design year under background traffic growth. Adding development traffic to this does not worsen the LOS but there will be increases in the delay experienced by persons using the intersection. 

As the intersection is unsignalized no intersection LOS is given.

	BUILD CONDITION
	
	LEVEL OF SERVICE

	
	

	Old Harbour Town Centre 
	LEG
	

	
	
	East Street 
	A

	2006
	Base 
	West Street 
	A

	
	
	South Street 
	F

	
	
	Darlington Drive
	F

	
	
	
	

	
	
	East Street 
	C

	2016
	Future no build
	West Street 
	C

	
	
	South Street 
	F

	
	
	Darlington Drive
	F

	
	
	
	

	
	
	East Street 
	C

	2016
	Future build
	West Street 
	C

	
	
	South Street 
	F

	
	
	Darlington Drive
	F

	
	
	
	


Table 4: aaSidra LOS capacity of Old Harbour Town Centre (AM  peak)

Loss of capacity and the subsequent performance of the Old Harbour Town Centre intersection is due in part to its non standard configuration and to the presence of taxi operators particularly on the South Street leg of the intersection.

6.0 
RECOMMENDATIONS
it is recommended that the developer construct turn lanes in the vicinty of the development to compensate for the fall in LOS expected to occur. A layby at the entrance to the development to facilitate the high expected numbers of public passenger vehicles that are expected to service the communitytly underway, should also be constructed.  

The requisite signage should be installed along the Old Harbour Bay  Rd in the vicinity of the proposed development to indicate the presence of the entrance.

While adjustments in regieme are required to ensure the proper operation of the Old Harbour town Centre intersection, the responsibility for such works lies with the National Works Agency, as the intersection currently fails and continues to do so in the design year.

Appendix 
TRAFFIC ANALYSIS

Traffic data was collected along the corridor in June  2006. This data is summarized below:

ADT 


= 6208 vehicles/day (both directions)

Peak hour flow (am) 
= 440 veh/hr

% heavy vehicles 
= 9%

Peak Hour Factor PHF 
= 0.93

Using an annual growth rate of 3% the current peak hour flow of 440 vehicles will become 592  vehicles in Yr. 2016. With daily traffic generated by the development estimated at 1672 vehicles trips per day, peak hour volume generated by the development would be 120 vehicles in Yr 2006. Ratio of peak hour to ADT volumes is 1:14.

The population of the development is not expected to increase and back ground growth will not be applied for this leg of the intersection during analysis.

The prevailing conditions on the Old Harbour Bay Rd are as follows 

Driving surface - 3.5m per lane

Shoulders – 0 m (varies)

Road reservation - indeterminate

Terrain – flat

80% passing opportunities 

9% heavy vehicles (buses and trucks)

CORRIDOR 

The level of service is determined as follows:

For rural two lane highways

Service volume is given as 

SFi=2800(v/c)ifd fw fHV
Where SFi is the service volume at LOSi
(v/c)i
= service flow rate for LOSi vph (total both direction)

fd 
= maximum possible v/c ratio for LOS i
fw
= adjustment factor for direction distribution

 

fHV
= adjustment factor for heavy vehicles
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where 
Pt = percentage of heavy vehicles in traffic stream 



Et = equivalence factor 

SF = V/PHF

Where SF = service flow rate 



V = hourly volume 



PHF= peak hour factor
For LOS A

(v/c)
= 0.12 (table 13.4)

fd
= 1.0   (table 13.5)

fw
= 0.7   (table 13.6)

fHV
= 0.91 (table 13.7)

SV = 2800*0.12*1.0*0.7*0.91 = 216 veh/hr 
For LOS B

(v/c)
= 0.24 (table 13.4)

fd
= 1.0  (table 13.5)

fw
= 0.70 (table 13.6)

fHV
= 0.90 (table 13.7)

SV = 2800*0.24*1.0*0.70*0.90 = 423 veh/hr
For LOS C

(v/c)
= 0.39 (table 13.4)

fd
= 1.0   (table 13.5)

fw
= 0.70 (table 13.6)

fHV
= 0.90 (table 13.7)

SV = 2800*0.39*1.0*0.70*0.90 = 687 veh/hr
For LOS D 

(v/c)
= 0.62

fd
= 1.00

fw
= 0.70

fHV
= 0.90

SV =2800*0.62*1.0*0.70*0.90 = 1115 veh/hr
For LOS E/F 

(v/c)
= 1.0

fd
= 1.0

fw
= 0.88

fHV
= 0.90

SV =2800*1.0*1.0*0.88*0.90 = 1401 veh/hr
	
	LOS A
	LOS B
	LOS C
	LOS D
	LOS E/F

	
	
	
	
	
	

	SF
	216
	423
	687
	1115
	1401

	
	
	
	
	
	

	VOL
	201
	395
	640
	1037
	1303

	
	
	
	
	
	


LOS VOLUMES 

For year 2006 with no development peak hour volume is  = 440 veh
395 (LOS B) < 440 < 640 (LOS C)


Corridor operates at LOS C in Yr 2006

For year 2016 with no development demand flow rate is = 592 veh
395 (LOS B) < 592 < 640 (LOS C)


Corridor operates at LOS C in Yr 2016 with no development 

For year 2016 with zero growth development demand flow rate is = 712 veh/hr
640 (LOS C) < 712 < 1037 (LOS D)


Corridor operates at LOS D in Yr 2016 with development 

Old Harbour Bay Rd

The current AM peak hour traffic flow on the Harbour Bay Rd is 440 veh/hr; using a 3% growth rate in Yr 2016 the traffic flow along the corridor is expected to be 592 veh/hr.

Comparing to table ITE volume chart given below the highway currently operates at LOS C. With no development takes place in Yr 2016 the corridor will have 592 vehicles and operate at LOS C.

With development loading, 120 additional vehicles (current traffic + development traffic) will be added to the traffic stream giving a total of 712 vehicles per hour (AM Peak, both directions) in Yr 2016. 

	Maximum Traffic Volumes (Passenger Cars Per Hour Per Lane)

	
	LOS A
	LOS B
	LOS C
	LOS D
	LOS E

	2-lane Highway
	210
	375
	600
	900
	1,400

	4-lane Highway
	720
	1,200
	1,650
	1,940
	2,200


ADVANCE \d 4

ADVANCE \d 1
Table 5 Highway Performance volumes vs LOS
The above tables show the relationships between traffic speed, volume and density for a highway, and how these factors relate to Level of Service ratings. 
Adjustment of the lanes from 2 lanes to 4 lanes in the vicinty of the development would bring the LOS back in to an acceptable range. The developer must therefore add additional lanes in the vicinty of the development if the LOS of the corridor is to remain acceptable.

It is expected however that a significant portion of drivers will turn at the Highway 2000 eastbound ramp and not proceed to into Old Harbour, however the effect of their queue will be felt by vehicles departing the development and heading towards Old Harbour. 
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Intersection:

Date:

AM PEAK

7:30 - 8:30 AM

137

53 83

149

36 550

404 291

77

65

289

409

421 55

79 36

110

440

MID PEAK

11:00 - 12:00 PM

178

45 46 97

78 468

398 254

66

70

235

354

345 49

65 30

117

373

PM PEAK

6:00 - 7:00 PM

146

61 27

115

47 446

331 255

29

63

376

462

488 23

51 36 76

242

819

908

Fr: Old Harbour Bay - S

79

163

Fr: Gutters - E

349

Fr: Red Ground - N

203

Fr: Free Town - W

743

822

Fr: Old Harbour Bay - S

161

212

Fr: Gutters - E

366

Fr: Red Ground - N

188

Fr: Free Town - W

Fr: Free Town - W

825

959

Fr: Old Harbour Bay - S

215

225

Fr: Gutters - E

Old Harbour Town Centre

422

Fr: Red Ground - N

285

February 6, 2006


	Values of v/c Ratio for Various Levels of Service on General Terrain Segments of Two-Lane Highways

	
	
	v/c Ratioa

	
	Percent Time Delay
	Level Terrain

	
	
	Avgb Speed
	Percent No-Passing Zone

	LOS
	
	
	0
	20
	40
	60
	80
	100

	A
	≤30
	≥58
	0.15
	0.12
	0.09
	0.07
	0.05
	0.04

	B
	≤45
	≥55
	0.27
	0.24
	0.21
	0.19
	0.17
	0.16

	C
	≤60
	≥52
	0.43
	0.39
	0.36
	0.34
	0.33
	0.32

	D
	≤75
	≥50
	0.64
	0.62
	0.60
	0.59
	0.58
	0.57

	E
	>75
	≥45
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	F
	100
	<45
	─
	─
	─
	─
	─
	─

	
	
	v/c Ratioa

	
	Percent Time Delay
	Rolling Terrain

	
	
	Avgb Speed
	Percent No-Passing Zone

	LOS
	
	
	0
	20
	40
	60
	80
	100

	A
	≤30
	≥57
	0.15
	0.10
	0.07
	0.05
	0.04
	0.03

	B
	≤45
	≥54
	0.26
	0.23
	0.19
	0.17
	0.15
	0.13

	C
	≤60
	≥51
	0.42
	0.39
	0.35
	0.32
	0.30
	0.28

	D
	≤75
	≥49
	0.62
	0.57
	0.52
	0.48
	0.46
	0.43

	E
	>75
	≥40
	0.97
	0.94
	0.92
	0.91
	0.90
	0.90

	F
	100
	<40
	─
	─
	─
	─
	─
	─

	
	
	v/c Ratioa

	
	Percent Time Delay
	Mountainous Terrain

	
	
	Avgb Speed
	Percent No-Passing Zone

	LOS
	
	
	0
	20
	40
	60
	80
	100

	A
	≤30
	≥56
	0.14
	0.09
	0.07
	0.04
	0.02
	0.01

	B
	≤45
	≥54
	0.25
	0.20
	0.16
	0.13
	0.12
	0.10

	C
	≤60
	≥49
	0.39
	0.33
	0.28
	0.23
	0.20
	0.16

	D
	≤75
	≥45
	0.58
	0.50
	0.45
	0.40
	0.37
	0.33

	E
	>75
	≥35
	0.91
	0.87
	0.84
	0.82
	0.80
	0.78

	F
	100
	<35
	─
	─
	─
	─
	─
	─

	a Ratio of flow rate to an ideal capacity of 2800 pcph in both directions.

	b Average travel speed of all vehicles (in mph) for highways with design speed ≥60 mph; for highways with

	lower design speed, reduce speed by 4 mph for each 10-mph reduction in design speed below 60 mph; assumes

	that speed is not restricted to lower values by regulation.


Table 13.4 v/c ratios on general terrain segments

	Adjustment Factor
for Directional Distribution

	Directional Distribution
	Factor, fd

	50/50
	1.00

	60/40
	0.94

	70/30
	0.89

	80/20
	0.83

	90/10
	0.75

	100/0
	0.71

	
	


Table 13.5: vehicle directional distribution factors

	Adjustment Factor for Narrow Lanes and/or Shoulders

	Usablea
Shoulder
Width
(ft)
	12-ft
Lanes
	11-ft
Lanes
	10-ft
Lanes
	9-ft
Lanes

	
	LOS
A-D
	LOSb
E
	LOS
A-D
	LOSb
E
	LOS
A-D
	LOSb
E
	LOS
A-D
	LOSb
E

	≥6
	1.00
	1.00
	0.93
	0.94
	0.84
	0.87
	0.70
	0.76

	4
	0.92
	0.97
	0.85
	0.92
	0.77
	0.85
	0.65
	0.74

	2
	0.81
	0.93
	0.75
	0.88
	0.68
	0.81
	0.57
	0.70

	0
	0.70
	0.88
	0.65
	0.82
	0.58
	0.75
	0.49
	0.66

	
	
	
	
	
	
	
	
	

	a Where shoulder width is different on each side of the roadway, use the average shoulder width.

	b Factor applies for all speeds less than 45 mph.


Table 13.6
adjustment factors for narrow lanes

	Passenger-Car Equivalents for Trucks,
RVs, and Buses on General Terrain Segments
of Two-Lane Highways

	Vehicle
Type
	Level of
Service
	Type of Terrain

	
	
	Level
	Rolling
	Mountainous

	Trucks, ET
	A
	2.0
	4.0
	7.0

	
	B and C
	2.2
	5.0
	10.0

	
	D and E
	2.0
	5.0
	12.0

	
	
	
	
	

	RVs ER
	A
	2.2
	3.2
	5.0

	
	B and C
	2.5
	3.9
	5.2

	
	D and E
	1.6
	3.3
	5.2

	
	
	
	
	

	Buses, EB
	A
	1.8
	3.0
	5.7

	
	B and C
	2.0
	3.4
	6.0

	 
	D and E
	1.6
	2.9
	6.5


Table 13.7: Passenger car equivalency ratios

	Limiting Values of v/c Ratio for Two-Lane Highways, Specific
Grade Sections

	 
	Average Upgrade
Speed
(mph)
	Percent No-Passing Zones

	Percent
Grade
	
	0
	20
	40
	60
	80
	100

	
	
	
	
	
	
	
	
	

	3
	
	55
	0.27
	0.23
	0.19
	0.17
	0.14
	0.12

	
	
	52.5
	0.42
	0.38
	0.33
	0.31
	0.29
	0.27

	
	
	50
	0.64
	0.59
	0.55
	0.52
	0.49
	0.47

	
	
	45
	1.00
	0.95
	0.91
	0.88
	0.86
	0.84

	
	
	42.5
	1.00
	0.98
	0.97
	0.96
	0.95
	0.94

	
	
	40
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	
	
	
	
	
	
	
	
	

	4
	
	55
	0.25
	0.21
	0.18
	0.16
	0.13
	0.11

	
	
	52.5
	0.40
	0.36
	0.31
	0.29
	0.27
	0.25

	
	
	50
	0.61
	0.56
	0.52
	0.49
	0.47
	0.45

	
	
	45
	0.97
	0.92
	0.88
	0.85
	0.83
	0.81

	
	
	42.5
	0.99
	0.96
	0.95
	0.94
	0.93
	0.92

	
	
	40
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	
	
	
	
	
	
	
	
	

	5
	
	55
	0.21
	0.17
	0.14
	0.12
	0.10
	0.08

	
	
	52.5
	0.36
	0.31
	0.27
	0.24
	0.22
	0.20

	
	
	50
	0.57
	0.49
	0.45
	0.41
	0.39
	0.37

	
	
	45
	0.93
	0.84
	0.79
	0.75
	0.72
	0.70

	
	
	42.5
	0.97
	0.90
	0.87
	0.85
	0.83
	0.82

	
	
	40
	0.98
	0.96
	0.95
	0.94
	0.93
	0.92

	
	
	35
	1.00
	1.00
	1.00
	1.00
	1.00
	1.00

	
	
	
	
	
	
	
	
	

	6
	
	55
	0.12
	0.10
	0.08
	0.06
	0.05
	0.04

	
	
	52.5
	0.27
	0.22
	0.18
	0.16
	0.14
	0.13

	
	
	50
	0.48
	0.40
	0.35
	0.31
	0.28
	0.26

	
	
	45
	0.79
	0.76
	0.68
	0.63
	0.59
	0.55

	
	
	42.5
	0.93
	0.84
	0.78
	0.74
	0.70
	0.67

	
	
	40
	0.97
	0.91
	0.87
	0.83
	0.81
	0.78

	
	
	35
	1.00
	0.96
	0.95
	0.93
	0.91
	0.90

	
	
	30
	1.00
	0.99
	0.99
	0.98
	0.98
	0.98

	
	
	
	
	
	
	
	
	

	7
	
	55
	0.00
	0.00
	0.00
	0.00
	0.00
	0.00

	
	
	52.5
	0.13
	0.10
	0.08
	0.07
	0.05
	0.04

	
	
	50
	0.34
	0.27
	0.22
	0.18
	0.15
	0.12

	
	
	45
	0.77
	0.65
	0.55
	0.46
	0.40
	0.35

	
	
	42.5
	0.86
	0.75
	0.67
	0.60
	0.54
	0.48

	
	
	40
	0.93
	0.82
	0.75
	0.69
	0.64
	0.59

	
	
	35
	1.00
	0.91
	0.87
	0.82
	0.79
	0.76

	
	
	30
	1.00
	0.95
	0.92
	0.90
	0.88
	0.86

	 
	 
	 
	 
	 
	 
	 
	 
	 

	a Ratio of flow rate to ideal capacity of 2800 pcph, assuming passenger-car operation is unaffected by grade.

	Note: Interpolate for intermediate values of "percent no-passing zone"; round "percent grade" to the next higher integer value.


Table 13.9:  v/c ratios on graded segments

Development site


NEW HARBOUR VILLAGE





OLD  HARBOUR TOWN CENTRE





OLD HARBOUR MAIN ROAD
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