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Analysis of Transport Development in Hebron and Nablus

1. INTRODUCTION

1.1 Project Background

The assignment “Analysis of Transport Development in Hebron and Nablus Urban Area”
forms part of the project of Integrated Cities and Urban Development Project (ICUD), which
aims to assist the urban areas in enhancing their capacity to plan for sustainable urban
growth. The project is jointly implemented by the Ministry of Local Government (MoLG),
responsible for management and technical oversight of the project, and the Municipal
Development and Lending Fund (MDLF), responsible to manage procurement, financial
management, safeguard, and reporting for the project. The ICUD project involves the largest
five urban areas in Palestine (including Nablus and Hebron), through its intra-urban area

coordination mechanisms.

This assignment aims to prepare a study on the Analysis of Transportation Development in
Nablus and Hebron Urban Areas, and arrive at well-defined and timely roads and
transportation intersections and projects. Nablus Urban Area consists of Nablus City and 13
neighboring LGUs; Azmut, Deir Al Hatab, Salim, Rujeib, Kufur Qallil, Iraq Burin, Tell, Sarra,
Beit Iba, Qusin, Zawata, Beit Wazan, and Deir Sharaf, while Hebron Urban Area includes
Hebron City and 4 neighboring towns; Dura, Halhul, Taffuh, and Beit Kahil, as can be seen in

Figure 1.1.

The arrival at reliable transportation system is vital to achieve effective and efficient
integrated transportation networks and services to better serve those who reside, work or
visit the urban area. This is essential for the provision of efficient and reliable movement of
people and goods which will contribute to better living conditions, improving the accessibility
and mobility, reducing road accidents, noise and air pollution, and enhancing the

attractiveness of the Urban Area.

This consultancy was assigned to Universal Group for Engineering and Consulting (UG),
referred as the Consultant hereafter. This report comes after 21 weeks from the start of the
project. The Consultant has divided the report into two parts; one for each urban area, in

compliance with the TOR requirements.
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Figure 1.1: A map illustrating the Targeted Localities in Hebron Urban Area
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The Consultant submits this report to present the implementation plan based on the
assessment results and needs for future demand, and related conclusions and

recommendations in Hebron urban area.

1.2 Project Objectives

The aim of this consultancy is to study, assess and evaluate the current conditions of the
transportation systems in two urban areas, namely Nablus and Hebron. In this study, the
existing roadway connections, traffic systems and public transportation routes need to be
studied, analyzed, and evaluated within these two urban areas. The study also aims to
evaluate the transportation systems that connect each of the two major urban centers of
Nablus and Hebron with the surrounding LGUs, as well as among these LGUs, particularly,

the arterials and connecting roads.
Specifically, the study has the following objectives to be achieved:

e Assess the current traffic condition between the LGUs through the arterials and
connecting roads, and assess the need for enhancements of such arterials and roads,
or for new connecting or ring roads linking them together, and/or other plausible
solutions to improve the connectivity between all the LGUs centers within each urban
area.

e Review and assess existing public transportation system (shared taxis and buses)
between the LGUs centers within the targeted urban areas, including public
transportation terminals/stations, and operational conditions, and develop strategies
and proposals to enhance the role and efficiency of the public transportation system.

e Provide and develop an implementation plan with identified capital investment needs
for the short, medium and long-term phases, exploring the needed proper strategies,

policies, and actions, for different scenarios.

1.3 Scope of Work

The Consultant team will provide technical and logistical assistance to prepare an analysis of
transportation development in Nablus and Hebron urban areas, and arrive at well-defined
and timely roads and transportation interventions and projects, identified through proper

analysis, assessment and modeling, and identified proper implementation plans for the
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short-, medium-, and long-terms, for each of the two extended urban areas. As illustrated in

the TOR, the Consultant team will perform the following main tasks:

e Data Collection: which includes traffic counting, O-D roadside surveys, public
transportation studies, and inventory surveys.

e Data Processing and Analysis: which includes summarizing the outcome of the collected
data and conducting proper analysis.

e Transportation Model Development: which includes utilizing the processed data in
preparing and calibrating the transportation model using VISUM software.

e Traffic Assessment: which includes the assessment of the outcome of the modeling task
for the transportation network, and evaluating the system considering key performance
indicators.

e Development of the Implementation Plan: which includes proposing and evaluating the
potential alternatives for the scenarios that are identified, and preparing the timeframe

and cost for recommended interventions.

1.4 Report Contents

This implementation plan report, which targets Hebron area, comes after about 21 weeks
from signing the contract. This report forms part of the Consultant's commitment to the
project. The implementation plan report includes a brief introduction, the short, medium and
long terms phasing scheme which are spread over the course of four phases, with four years
per phase. The report also details the implementation plan measures, whether these are
strategies, policies, and actions for the connecting road and the public transportation with
estimated costs (all the cost estimates in this report are based on 2019 pricing and inflation
rates are not considered). The proposed scenarios for each phase and the computer-based
modeling assumptions and outcomes are also reported. The report is concluded with

monitoring strategies and conclusions and recommendations.
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2. IMPLEMENTATION PLAN PHASING SCHEME

The suggested implementation actions of improvements listed in this report are divided into

two categories of measures and can be summarized as follow:
1- Connecting Roads Measures

These are classified as follows:
a. Physical improvements/rehabilitation of the existing connecting roads
b. Development of existing connecting roads
c. Construction of new connecting roads

d. Development/construction of intersections/interchanges
2- Public Transportation Measures

These are classified as follows:
a. Improvement of public transportation lines services
b. Development of existing or construction of new public transportation
terminals

c. Feasibility/Construction of new public transportation facilities/modes

The proposed improvements are classified into short, medium, and long terms. Therefore,
the improvement projects are divided into four different phases with four years of

implementation for each phase as follows:

Phase 1: 2020-2023

Phase 2:2024-2027
Phase 3: 2028-2031

Phase 4: 2032-2035

For each phase, three different scenarios were considered. The developed scenarios have

taken into consideration the following cases:
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2.1 Case 1: Natural Growth Rate

This case is used to take into account the natural growth of population and its impact on traffic
demand. According to the Population Projection Studies for the National Spatial Plan 1, it is
anticipated that the annual average natural growth is 2.6% for the period up to 2035 for the
adopted growth scenario. Therefore, the traffic demand for each phase is adjusted according

to this percentage.

2.2 Case 2: High Growth in Demand within the Targeted LGUs

Although traffic is expected to grow annually due to the natural growth of population, there
are other sources that can be added to the anticipated traffic demand, representing the case
of high growth rates. Therefore, it is expected that the traffic demand will increase annually
by 4%. This assumed growth rate is higher than the natural growth by about 50% to take into
account major developments in the targeted LGUs. This rate is consistent with previous

studies that were done for Palestinian cities 2.

2.3 Case 3: Connecting Roads Measures

Several measures are proposed in this report to improve the connecting roads physical
conditions and operational performance. The proposed measures involve physical
improvements to the connecting roads (such as pavement rehabilitation or improving
sidewalks/shoulders/medians conditions). Another improvement measure is developing
some of the existing segments to have more lanes for better operational performance,
mobility, safety, and driving experience. The measures also include constructing new ring
road segment that connects Halhul and Dura, where this ring road passes through Beit Kahil
and Taffuh. Converting Hebron North Ramp entrance into a signalized intersection is expected
to reduce congestion and delay for drivers who are entering/leaving the study area through
this intersection. Finally, a system of three interchanges is proposed to facilitate traffic

movements on the surrounding highways.

1 population Projection Studies for the National Spatial Plan Report, Prepared by Universal Group for Engineering and
Consulting for the Ministry of Planning and Administrative Development, 2012.

2 Traffic Congestion in Palestinian Cities: Impacts and Solutions, Background Paper, Palestine Economic Policy Research
Institute (MAS), Ramallah, Palestine, Prepared by Sameer Abu-Eisheh, April 2019.
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The improvement measures are implemented in short, medium and long terms, as will be

detailed in Section 3.

2.4 Case 4: Public Transportation Measures

It is expected that the improvement of public transportation will result in significant shift in
modal choice that favors public transportation over private cars. Currently, the percentage of
passengers who are using public transportation based on collected data on connecting roads
is approximately 45% as revealed from the OD study. Moreover, the percentage of public
transportation vehicles to the overall vehicular volume is roughly 21%. It was also found that
approximately 60% of public transportation users choose shared taxi and 40% choose buses,

as can be seen in Table 2.1.

It is expected that the share of public transportation will increase by an additional 20% after
the suggested improvements, based on the regional . On the other hand, it is expected that
there will be increase in the usage of buses against the shared taxis due to the bus service
improvements. Therefore, it is expected that the users of public transportation will made a
20% modal shift from the shared taxi to the buses at the long term (phase 2 to phase 4). As
for phase 1, the existing modal split among public transportation modes (i.e., 60% for shared

taxi and 40% for buses) will remain the same.

Accordingly, and based on the results shown in Table 2.2 to Table 2.3, it is expected that
overall vehicular volume will be reduced by 8% for phase 1, where vehicular demand is
expected to drop from 5,033 vehicles to 4,625 vehicles due to the shift from private car to
public transportation. The vehicular demand will further be reduced by 15% for phases 2, 3,
and 4 (from 5,888/6,888/8,058 vehicles to 5,008/5,858/6,853 vehicles for phases 2, 3, and 4,
respectively) due to shift from private car and shared taxi to bus public transportation after
development and operation of mass transit system. More details regarding the calculations

that are summarized and shown in Table 2.2 to Table 2.3 can be found in Appendix A.

1 Ayman Smadi. Amman Transportation Strategy from Planning to Implementation. Regional Conference on Sustainable
Urban Transport. Damascus (Syria), April 11-13, 2010

Implementation Plan Report: Hebron Aug. 2019



Analysis of Transport Development in Hebron and Nablus

Table 2.1: Observed Average Hourly Modal Split considering the OD database

Observed Data !
Vehicle Type
No.-Passengers No.-Vehicles
Private Car 7,211 3,452
Shared Taxi 3,664 722
Bus 2,342 128
Total 13,217 4,302

1 Based on observed traffic counts and OD surveys for the entire study area
Table 2.2: Projected Average Hourly Passengers’ Modal Choice for each Phase

20% Demand 20% Demand 20% Demand 20% Demand

Shift Shift Shift Shift
Vehicle Type 60% Shared Taxi | 40% Shared Taxi = 40% Shared Taxi = 40% Shared Taxi

40% Buses 60% Buses 60% Buses 60% Buses

(Phase 1) (Phase 2) 1 (Phase 3) 1 (Phase 4) 1
Private Car 6,749 7,895 9,236 10,805
Shared Taxi 5,228 4,078 4,771 5,581
Bus 3,486 6,116 7,155 8,370
Total 15,463 18,089 21,162 24,756

1 Assuming upgraded bus fleet with average occupancy of 25 passengers per bus
Note: Assumed annual growth rate of 4%

Table 2.3: Projected Average Hourly Vehicular Demand for each Phase

20% Demand 20% Demand 20% Demand 20% Demand

Shift Shift Shift Shift
Vehicle Type 60% Shared Taxi = 40% Shared Taxi = 40% Shared Taxi = 40% Shared Taxi
40% Buses 60% Buses 60% Buses 60% Buses
(Phase 1) (Phase 2) 1 (Phase 3) 1 (Phase 4) !
Private Car 3,374 3,947 4,617 5,402
Shared Taxi 1,045 816 954 1,116
Bus 206 245 287 335
Total 4,625 5,008 5,858 6,853

1 Assuming upgraded bus fleet with average occupancy of 25 passengers per bus
Note: Assumed annual growth rate of 4%

This reduction is associated with the anticipated choice of mode made by passengers. It is

expected that an improved public transportation system will attract passengers to this
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improved system by reducing their demand for both private cars and shared taxi by the
assumed 20% demand shift towards public transportation, where part of the passengers will
use public transportation instead of private vehicles, which would ultimately reduce number
of vehicles, as was found in the public transportation study in Amman, Jordan that was
previously mentioned. This percentage of reduction is mainly associated with the improved

schedule, fleet and public transportation infrastructure as well as quality of service.

It should be noted that the demand on the improved public transportation can be further
increased when this sector competes with the illegal use of private vehicles to accommodate
public transportation users (where these vehicles known as the white vehicles). The public
transportation improvement will positively affect the transportation system in general.

However, the assumptions that are made here are at the conservative side.

3. IMPLEMENTATION PLAN FOR THE CONNECTING ROADS

3.1 Physical Improvement/Rehabilitation of the Existing Connecting Roads

3.1.1 Pavement Rehabilitation

Based on the results of the assessment of the status of the connecting roads as was presented
in the Assessment Report, and the spatial distribution of the connecting roads in Hebron
urban area by the condition of their pavement by length and location, pavement
rehabilitation needs are then identified. It can be concluded from the assessment that all
connecting roads with “Good” pavement condition are the rural arterial roads located in Area
C where the infrastructure and roads conditions are generally kept at high standards.
Therefore, by excluding these roads, it can be noticed that the pavement conditions of all
other connecting roads (urban arterial roads and urban collector roads) located in Area A and

Area B are categorized as “Average”, “Below Average”, or even “Poor”.

Among these roads’ lengths, 78% have “Average” pavement condition, 17% have “Below
Average” pavement condition, and 5% have “Poor” pavement condition. As a result, all urban
connecting roads within Hebron urban area need to be rehabilitated or reconstructed during

the future plan phases.
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The top priority shall be given to the roads with the “Poor” pavement condition. These roads
are Al Fahs Street (approximately 1,700 m length) and Beit Kahil Entrance (around 300 m
length). However, as both roads will be fully developed and converted into 4-lane divided
roads (two lanes per direction) with median and sidewalks as will be presented later, there is

no need to improve the existing pavement of these two roads.

For the second phase (2024-2027), roads with the “Below Average” pavement condition shall
be rehabilitated. Such roads include section of Taffuh Main Street (1,550 m length), Hebron-
Taffuh Street (around 2,600 m length), An-Nabi Younis Street in Halhul (approximate length
of 2,400 m), section of Al Fahs Street (600 m length), and a short section of Beit Kahil Main
Street (300 m length). However, as Al Fahs Street, Beit Kahil Main Street, parts of Taffuh Main
Street (1,050 m length), and parts of Hebron-Taffuh Street (950 m length) will be fully
developed and converted into 4-lane separated street as will be presented later, there is no
need to improve their existing pavement. In addition, the northeastern entrance of Hebron
City from Road 60 needs to be rehabilitated during this phase. It has a total length of 1,900
m, and has a total cost of $285,000. The total cost for this category during this phase is

estimated to be $1,812,000. The unit price of the estimated cost is presented in Appendix B.

During the third phase (2028-2031), roads with the “Average” pavement condition shall be

rehabilitated. These roads are:

Al Salam Street (8,500 m length).

- Ein Sarah Street (2,600 m length).

- Al Adel Street (500 m length).

- Wadi Al Tuffah Street (850 m length).

- Bier Al Sabe' Street (1,500 m length).

- Tariq lbn Ziyad/Al Razi/Abu Rumman Street (3,000 m length).
- Dura Main Street (4,650 m length).

- The connecting road between Dura and Hadb Al Fawwar (2,300 m length).
- Hebron-Halhul Street (4,500 m length).

- Hebron Main Entrance (350 m length).

- Beit Kahil Main Street (2,900 m length).
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- The road that leads to Beit Kahil from Hebron (1,100 m length).

However, as Hebron Main Entrance and Beit Kahil Main Street will be fully developed and
converted into 4-lane separated street as will be presented later, there is no need to improve
the existing pavement. The total cost for this category during this phase is estimated to be $

11,999,000.

The roads with the “Good” pavement condition include section of Road 60 (22,700 m length)
and section of Road 35 (5,700 m length). These two sections will be fully developed and
converted into 4-lane divided roads with a separating median and sufficient shoulders’

widths. Thus, there is no need to improve the existing pavement.

As a result, approximately S 13,811,000 is needed to rehabilitate the existing connecting
roads in Hebron urban area during the specified future phases. The spatial and temporal
distribution of pavement rehabilitation for the indicated phases are presented in tabular form

and on maps as illustrated later in this section.

3.1.2 Shoulders Improvements

Based on the results of the assessment of the status of the connecting roads as was presented
in the Assessment Report, and the spatial distribution of the road shoulders availability and
conditions for the connecting roads considered in the study in Hebron urban area by length

and location, shoulders improvement needs can be identified.

From the results of assessment, it is clear that all the considered rural roads have shoulders,
while only 10% of urban roads’ lengths have shoulders. Shoulders are a main element of rural
roads, but this is not the case for urban roads where sidewalks are usually provided instead
of the shoulders to secure pedestrians’ movement. Therefore, there is no need to

improve/construct shoulders in urban roads.

As for the rural roads, and since all of these have appropriate shoulders (2.0 m shoulder with
good condition on both sides for Road 35 and 1.8 m shoulder with good condition on both
sides for Road 60), there is no need to improve them during the first three phases. In the
fourth phase, these roads will be developed to be four lanes with wide shoulders as will be

presented later.
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3.1.3 Sidewalks Improvements

Based on the results of the assessment of the status of the connecting roads as was presented
in the Assessment Report, and the spatial distribution of the sidewalks availability and
conditions for the connecting roads in Hebron urban area considered in the study by length

and location, sidewalks improvement needs can be identified.

From the results of assessment, it can be concluded that half of the connecting roads’ lengths
in Hebron urban area have sidewalks (47%). The percentage increases to 80% in urban roads,
which is a good percentage. However, sidewalks shall be constructed in the urban roads’

sections that do not have any.

During the first phase (2020-2023), sidewalks shall be provided as follows:

An-Nabi Younis Street (800 m length on both sides).

- Section of Hebron-Halhul Street (400 m length on both sides).

- Section of Hebron Main Entrance (250 m length on both sides).

- Beit Kahil Main Street (3,200 m length on both sides).

- Section of Hebron-Taffuh Street (200 m length on one side).

- Section of the connecting road between Dura and Hadb Al Fawwar (1,900 m length on
one side).

- Hebron Northeastern Entrance (1,900 m length on both sides).

However, Beit Kahil Main Street and Hebron Main Entrance will be fully developed and
converted into 4-lane separated streets, and thus there is no need to construct any sidewalks
there currently. The total cost for this category during this phase is estimated to be $ 486,000.

The unit price of the estimated cost is presented in Appendix B.

During the second phase (2024-2027), widening of the existing sidewalks in urban roads, that
are not wide enough shall be conducted where applicable is basically to be done. A minimum
of 2.0 m width for each sidewalk is suggested in such case, given that all the involved urban
roads are arterial or collector roads with medium to high pedestrian volumes. Roads with no

wide enough sidewalks include:

- Sections of Hebron-Halhul Street (1,400 m length on one side).

Implementation Plan Report: Hebron Aug. 2019
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Al Salam Street (150 m length on one side).

- Hebron-Taffuh Street (200 m length on one side).

- Taffuh Main Street (500 m length on both sides).

- Dura Main Street (4,050 m length on both sides).

- Bier Al Sabe' Street (1,400 m length on both sides).

- Tariq lbn Ziyad/Al Razi/Abu Rumman Street (3,000 m length on both sides).

The connecting road between Dura and Hadb Al Fawwar (1,900 m length on one side).

The total length of these sections is approximately 12,600 m, with a total estimated cost of

$1,509,000 to widen the sidewalks in these road sections.

As a result, approximately $1,995,000 is needed to construct/widen sidewalks of the
connecting roads in Hebron urban area during the specified future phases. The spatial and
temporal distribution of sidewalks improvements for the indicated phases are presented in

tabular form and on maps as illustrated later in this section.

3.1.4 Maedians Improvements for Multi-Lane Roads

Based on the results of the assessment of the status of the connecting roads as was presented
in the Assessment Report, and the spatial distribution of the median availability for the multi-
lane connecting roads in Hebron urban area considered in the study by length and location,

median improvement needs can be identified.

All multi-lane roads in Hebron urban area are urban roads, of which 98% have a median which
is necessary for the separation of opposing traffic streams. Only a short segment of Hebron-
Halhul Street, with an approximate length of 500 m, does not have a median. It is
recommended to construct a median in this section during the first phase (2020-2023). The
total cost for this category during this phase is estimated to be $39,000. The unit price of the
estimated cost is presented in Appendix B. The location and timing of median improvement

for this phase are presented in tabular form and on map as illustrated later in this section.

3.1.5 Proposed Phase Schedule for Rehabilitation of Connecting Roads

Table 3.1 shows a summary of the temporal distribution of the proposed physical
improvements during the phases along with the estimated costs for each improvement.

Detailed breakdown of the estimated project costs per LGU or the jointly (common) projects
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can be found in Appendix C-1. There were several criteria that contributed toward the
distribution of the proposed interventions and measures, such as the urgency and immediate
needs considering the current status of the connecting roads infrastructure, the integration
of the proposed measures toward the design year, the accumulation and the balanced spatial
and temporal distribution of the proposed measures toward the ultimate scenario, and
funding allocation timeframe. Figures 3.1 to 3.3 show the spatial distribution of such
improvements for all phases. A plan illustrating the overall ultimate existing connecting roads

improvements/developments and construction of new roads is presented in Appendix D.

Table 3.1: Summary of the temporal distribution and the estimated costs of the proposed
physical improvements during the future phases

Connecting Roads Phase 1 Phase 2 Phase 3

Implementation Item 2020-2023 2024-2027 2028-2031
Pavement Rehabilitation 1,812,000 11,999,000
1. Hebron-Taffuh Street 619,000
2. An-Nabi Younis Street 720,000
3. Hebron Northeastern Entrance 285,000
4. Taffuh Main Street 188,000
5. Al Salam Street 3,825,000
6. Ein Sarah Street 1,170,000
7. Al Adel Street 175,000
8. Wadi Al Tuffah Street 383,000
9. Bier Al Sabe' Street 525,000
10. Tarig lbn Ziyad/Al Razi/Abu
Rumman Street LS
11. Dura Main Street 1,628,000
12. Dura-Hadb Al Fawwar Street 805,000
13. Hebron-Halhul Street 2,025,000
14. Hebron-Beit Kahil Street 413,000
Sidewalks Improvements 486,000 1,509,000
1. An Nabi Younis Street 112,000
2. Hebron-Halhul Street 56,000
3. Hebron-Taffuh Street 14,000
4. Dura-Hadb Al Fawwar Street 133,000
5. Hebron Northeastern Entrance 171,000
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Connecting Roads Phase 1 Phase 2 Phase 3
Implementation Item 2020-2023 | 2024-2027 | 2028-2031
6. Hebron-Halhul Street 98,000
7. Al Salam Street 11,000
8. Hebron-Taffuh Street 14,000
9. Dura Main Street 567,000

10. Tarig lbn Ziyad/Al Razi/Abu

Rumman Street 420,000

11. Bier Al Sabe' Street 196,000

12. Dura-Hadb Al Fawwar Street 133,000

13. Taffuh Main Street 70,000

Median Improvements 39,000

1. Hebron-Halhul Street 39,000

Total Estimated Cost 525,000 3,321,000 | 11,999,000

3.2 Development of Existing Connecting Roads

The assessment of the existing road conditions revealed that there are certain roadway
segments that would benefit from development of the geometric cross section and the
related pavements. The proposed development for the connecting road segments is
presented hereafter. The unit price of the estimated cost is presented in Appendix B. Figure

3.4 shows the location for each proposed road development.
1- Al-Fahs Street:

The suggested improvement is to convert Al-Fahs Street into an operable 4-lane divided road
(two lanes per direction) with median and sidewalks. The total length of this street is

approximately 2,300 m. The estimated cost of the development of this road is $2,850,000.
2- Taffuh Main Entrance Road:

Taffuh Main Entrance Road that connects the City of Hebron with Taffuh has multiple
segments with varied cross-sectional elements. While most of the road has four lanes, a
segment has two lanes. It is recommended unify the drivers’ experience, gain connectivity
and improve mobility by having the same number of lanes (four-lane road) for the entire
course of the road. It is also recommended to install medians as needed. The total length of

this road is about 2,000 m. The estimated cost of the development of this road is $1,992,000.

Implementation Plan Report: Hebron Aug. 2019
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Analysis of Transport Development in Hebron and Nablus

3- Road 35 - The East-West Ring Road Segment:

This ring road segment is connecting the East and West of Hebron area without passing
through the City of Hebron. It is located to the North of the City. It also has a connecting ramp
that is considered one of the main entrances of the City of Hebron. Currently, this road has
two unseparated lanes. It is recommended to convert this road into a 4-lane road with a
separating median and enough shoulder width from the right side. The total length of this

road is 5,700 m. The estimated cost of the development of this road is $4,379,000.
4- Road 60 - The North-South Ring Road Segment:

Similar to the East-West Ring Road segment, this road surrounds the City of Hebron from the
East, which is oriented in the North-South directions. This segment currently has two
undivided lanes. It is recommended to convert this road into a 4-lane divided road with a
separating median and enough shoulder width from the right side. The total length of this

segment is 14,100 m. The estimated cost of the development of this road is $11,240,000.
5- Road 60 - The East-West Ring Road Segment:

This segment is a continuation of Road 60 and it is oriented toward the East-West directions.
This segment is located to the South of the City of Hebron. This segment currently has two
unseparated lanes. It is recommended to convert this road into a 4-lane divided road with a
separating median and enough shoulder width from the right side. The total length of this

segment is 9,900 m. The estimated cost of the development of this road is $7,892,000.
6- The North Ramp Entrance:

The North Ramp entrance to the City of Hebron is connecting the East-West Ring Road with
Jerusalem-Hebron Street, serving the Northern part of the City of Hebron. Although this ramp
is relatively short (approximately 350 m), it is an important connecting link which experiences
significant traffic. While the exiting paved area on this ramp is wide, the ramp operates as a
two-lane road. It is recommended to convert it into a 4-lane divided road with a median and
sidewalks for each direction should to constructed in order to improve mobility and safety,

and to accommodate the increasing pedestrians’ volumes and their movement due to the
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commercial activities in the vicinity. The estimated cost of the development of this road

segment is $408,000.
7- Beit Kahil Main Street:

It is suggested to improve Beit Kahil Main Street so as to have all the street as an operable 4-
lane divided road (two lanes per direction) with median and sidewalks, similar to some
segments of street. The total length of such segments that need development is

approximately 3,470 m. The estimated cost of the development of this street is $2,570,000.
8- Dura-Hadb Al Fawwar Street Segment:

It is suggested to improve Dura-Hadb Al Fawwar Street so as to convert the 2-lane southern
segment of the street into an operable 4-lane divided road (two lanes per direction) with
median and sidewalks, similar to the street’s northern segment. The total segment length is

approximately 700 m. The estimated cost of this street development is $473,000.

3.3 Construction of New Connecting Roads

1- Constructing of New North-South Ring Road Segment to the West of the City of Hebron:

The assessment results revealed that there is poor connectivity between the targeted LGUs
(expect the City of Hebron). This connectivity issue can be solved by proposing a new ring
road segment. The newly proposed ring road segment will connect the Halhul with Dura and

it will pass through Beit Kahil and Taffuh.

It was found that the constructing of one road located to the west of the Hebron urban area
will complete the circulation around the study area, by taking advantage of the partial

circulation system that already exists. Therefore, a ring road system would be completed.

This new ring road segment will provide two main benefits. The first one is connecting Dura,
Taffuh, Beit Kahil and Halhul with each other. The second benefit is to create a ring road in
the western part of the study area. By establishing this ring road segment, the ring system
surrounding the study area can be completed, and significant traffic demand can avoid the
City of Hebron in their travel. The proposed ring road can be seen in Figure 3.5. The newly
proposed connecting road should have at minimum one travel lane per direction and

adequate shoulders or sidewalks and parking spaces in the urban areas as needed (i.e.,
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8-meter of paved width) which is within the allocated right-of-way, which is 20-meter in most

of the segments

The total length of the new ring road segment is approximately 13,440 m. The estimated cost
of the construction of this ring road segment is $14,654,000. The unit price of the estimated

cost is presented in Appendix B.

3.4 Development/Construction of Intersections/Interchanges

1- North Ramp Entrance Signalization:

As a short-term solution, it is recommended to have both ends of the North Ramp into
signalized intersections. As one end is already signalized as of now, the second end (which
will be upgraded) is proposed to be signalized with the necessary geometric and traffic control
upgrading. This intersection is currently controlled by traffic signs for those willing to enter

the East-West Ring Road.

This intersection currently operates at a poor level of service “F” and v/c ratio of 380% during
the peak hour, due to the high demand of vehicles entering/leaving Hebron through Road 35.
The existing intersection control (one-way stop) performs poorly. Therefore, upgrading the
intersection is needed. While roundabouts can be one of the upgrading options, due to the
high demand, it will not be very effecting in improving traffic conditions. Therefore, a
signalized intersection is considered, where the level of service is expected to be improved to

“C” and a level of service of 73.7%. More details can be found in Appendix E.

The estimated cost of the signalization of this intersection and the related upgrading is

$150,000. The location of this intersection can be seen in Figure 3.6.
2- Constructing Interchanges at Key Junctions on the Ring Roads System:

One of the long-term solutions to improve the operations on key major connecting roads and
based on the observed and anticipated traffic volumes, it is recommended to establish
grade-separated interchanges at three key locations in order to improve mobility, reduce

traffic delay, and promote traffic safety, as can be seen in Error! Reference source not found.

The three proposed interchanges are as follow:
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- Interchange 1: This interchange will facilitate traffic movements at the junction which

connects Road 35 and Road 60.

- Interchange 2: This interchange will connect Road 35 with the Northern Entrance

Ramp that serves both the City of Hebron and Halhul Town.

- Interchange 3: This interchange will connect Road 60 with the Southern entrance of

the City of Hebron through Wadi Al-Mugair Street.

The estimated cost of the construction of each interchange is $5,000,000.

3.5 Connecting Roads Implementation Schedule and Estimated Cost

The proposed improvements were classified for implementation in four different phases,
where each phase is extended though four-year span. There are several criteria that are
considered for assigning improvements to each phase. These criteria are summarized as

follow:

- Observed traffic volumes and anticipated traffic growth for the stated phases.
- Status of current connectivity between the targeted LGUs.

- Existing road conditions.

- Impact of suggested improvements on mobility.

- Financial resources and construction cost for improvement projects.

- Societal and economic impact of improvement projects.

The schedule for the proposed connecting road improvement measures, including road
rehabilitation or development of existing connecting roads, or development/construction of
Intersections/Interchanges, as identified in the previous sub-sections, is created for the short,
medium and long terms, as can be seen in Table 3.2. The table also illustrates the estimated
cost for each road improvement measure. Detailed breakdown of the estimated project costs

per LGU or the jointly (common projects) can be found in Appendix C-1.
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Figure 3.5: Map showing the Location of the New Proposed Ring Road
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