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EXECUTIVE SUMMARY

1. Background of Survey

Dodoma City is the capital of the United Republic of Tanzania (hereinafter referred to as Tanzania),
located in the central part of the country and with a population of about 400,000 people (in 2012).
Dodoma City was declared the capital city of Tanzania on Ist of October 1973 with the objectives of
centralizing the capital within the country and attracting social and economic advancements to the
country’s central regions. In 2017, the Government of Tanzania has declared to completely shift the
capital function to Dodoma City by 2020. As a result, it is expected that the population of Dodoma
City will increase significantly. This increase in population will subsequently result in a demand for

large-scale infrastructure development, particularly those of transport sector, in the city.

Dodoma City is a hub of road transport intersecting the Central Corridor (extending from Dar es
Salaam Port, the main unloading port of Tanzania, to Kigoma in the west and Mwanza in the north)
and the Great North Corridor (connecting northern city Arusha to southern cities Songea and Iringa in
Tanzania). Therefore, there is concern that severe congestion will occur on the city roads as the traffic
volume increases given the conjunction of the roads serving the Central and Great North Corridors. In
the vicinity of Dodoma City, road improvement projects under the support of the European Union
(EU) and the African Development Bank (AfDB) are being implemented. In addition to this, the
Government of Tanzania has requested to the Government of Japan for Japan’s Grant Aid for

improvement of roads in Dodoma City.

The requested project components for Japan’s Grant Aid consist of i) widening of existing 9.5 km road
sections from 2-lane to 4-lane and ii) construction of 5.5 km 4-lane new road sections as shown in
Figure 1. It was expected that the requested road sections would function as a ring road for balancing

and smoothening traffic flow in city centre by diverting through-traffic.

1. Widening of Existing Roads
from 2-lane to 4-lane

Section 1.1: 3.9 km
Section 1.2: 1.4 km
Section 1.3: 0.7 km
Section 1.4: 3.5 km
Subtotal: 9.5 km

2. New Construction of 4-lane

Road

Section 2.1: 2.9 km

Section 2.2: 2.6 km

Subtotal: 5.5 km
Total Length: 15.0 km

Source: TANROADS

Figure 1 Layout Plan of the Requested Road Sections
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2. Outline of Survey

This survey was aimed at i) collecting information on the current road conditions in Dodoma City
including the requested road sections for Japan’s Grant Aid, ii) analysing the issues and challenges of
the project implementation, and iii) examining the possibility of the proposed projects to access

Japan’s Official Development Assistance (ODA).

The survey was commenced from December 2018 and the first assignment in Tanzania was carried out
in January 2019. Based on the information and data given by the Government of Tanzania, Study
Team prepared the Draft Final Report. The content of the report was discussed with the Government of
Tanzania at the second assignment in Tanzania carried out in February 2019. This Final Report was

finalized incorporating the result of discussions.

2018 2019
Detailed Tasks
Dec Jan Feb Mar
Data Collection and Analysis of Related Documents —
Preparation of Draft Inception Report —
Discussion and Finalization of Draft Inception Report A
Explanation of Inception Report to Tanzania Government A

Data Collection on Road Development Plans/Projects | | |7 'S
in Dodoma City and its Surroundings

|

Confirmation of Executing Agency I
Road Condition Survey L]
|

|

Data Collection and Analysis on Traffic Data

Data Collection of Topographic and Geotechnical Conditions

Study on Overall Project Scope, Segmentation and Prioritization ;

Study on Possible Project Scope under Japanese ODA

Preparation of Draft Final Report A
Explanation and Discussion on Draft Final Report 'H
Interview to Japanese Contractors [ | | i >
Preparation of Final Report I e
Submission of Reports OlICR O|DFR O|FR

0J: Work in Japan, B: Works in Tanzania, /\: Meeting in Japan, A: Meeting in Tanzania, ©: Report Submission
ICR: Inception Report, DFR: Draft Final Report, FR: Final Report

Figure 2 Survey Schedule
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3. Road Developments in Tanzania
(1) Road Administration

Tanzania’s road administration has been undertaken by the Tanzania National Roads Agency
(TANROADS) under the Ministry of Works, Transport and Communication (MoWTC) for the
National Roads (Trunk and Regional Roads) and by the Tanzania Rural and Urban Road Agency
(TARURA) under the President’s Office—Regional Administration and Local Government (PO-RALG)
for District Roads (Collector Roads, Feeder Roads, and Community Roads) respectively. TARURA is
relatively a new organization established in July 2017 and bears the role that was previously carried
out by the Local Government Agencies under PO-RALG. The road sections proposed for Japan’s
Grant Aid that are investigated in this survey comprise the sections under the jurisdiction of
TANROADS and TARURA.

(2) Upper Level Development Plans

Tanzania’s long-term national development plan “The Tanzania Development Vision 2025 advances
guidelines for joining middle-income countries by 2025, which include i) high quality livelihood, ii)
peace, stability and unity, iii) good governance, iv) a well-educated and learning society, v) a strong
and competitive economy. It is essential to develop infrastructure to support socioeconomic activities
in order to achieve this growth targets. The necessity of developments of roads, electricity, water, and

telecommunications is further emphasized in the vision.

The Second National Five Year Development Plan (FYDP II) 2016/2017- 2020/2021 is a strategic
action plan for achieving the Vision 2025 above. It targets increasing the proportion of paved roads in
total road network from 6.8% to 10%, construction of Dar es Salaam - Chalinze - Morogoro
Expressway (200 km), pavement of the main roads (unpaved section), strengthening of strategic
development corridors such as the Central Corridor (originating from Dar es Salaam Port), the North

East Corridor (originating from Tanga Port) and the Southern Corridor (see Figure 3 on the left).

UGANDA
RWANDA
MWANZA KENYA
O MWANZA
ARUSHA NORTH EAST O
GREAT NORTH CORRIDOR BURUNDI ARUSHA
CORRIDOR O
OKIGOMA TANGA
@ OKIGOMA
DODOMA e) O 1ANGA
CHALINZE TABORA
CENTRAL o ©O @
DODOMA
CORRIDOR MOROGORO [\ o o) @)
IRINGA SALAAM DEMOCRATIC NG MOROGORO s[::: ::n
MBEYA REPUBLIC OF O
O THE CONGO MBEYA
@)
ZAMBIA
o O
MTWARA MALAWI (@)
SONGEA Trunk Roads (Paved) O MTWARA
SOUTHERN Trunk Roads (Unpaved) SONGEA
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Source: TANROADS (Oct 10, 2018)
Figure 3 Tanzania’s National Roads Network

EXECUTIVE SUMMARY - 3



Data Collection Survey on Dodoma City Roads in the United Republic of Tanzania
FINAL REPORT

(3) Road Conditions

According to TANROADS, more than 80% of freight transportation and 90% of passenger
transportation in Tanzania is catered for by road traffic. Consequently, the importance of the road
sector is high, but the pavement rate of the Trunk and Regional Roads (total 35,734 km) nationwide
managed by TANROADS is low at 27% (9,719 km). Paving of the unpaved sections is therefore the
most important concern of TANROADS. TANROADS aims to complete the paving of the unpaved
section of the Trunk Roads (about 4,000 km) by 2021 (refer to Figure 3 on the right for the road
surface condition of Trunk Roads). It is also recognized that relieving traffic congestion in major cities
such as Dar es Salaam, Dodoma, Arusha, Mbeya and Mwanza as well as the rehabilitation of roads
due to deterioration and damage of paved road sections is of high importance. For the past three years
period (2015/16 to 2017/18), a total amount of Tshs 4,893.45 billion was released for both Road

Maintenance & Development projects.
(4) Inter-Regional Traffic Demand and Formation of Road Network

According to the “Comprehensive Transport and Trade System Development Master Plan in the
United Republic of Tanzania” that was conducted by JICA, the demand for the Central Corridor and
the TANZAM Corridor is prominent, indicating that the importance of these corridors is high (see
Figure 4 on the right). Generally, Tanzania’s road network has been developed in a form that connects
the major regional centres in the vast expanse of the country with the Trunk Roads that run at the
centre of the regional cities. This also applies to Dodoma City where the Central Corridor (the
east-west trunk road extending from Dar es Salaam to Kigoma or Mwanza) and the Great North
Corridor (the north-south Trunk Road connecting Arusha and Iringa) intersect at the central area of
Dodoma City. In the future, it is expected that the traffic volume on the Central Corridor (mainly
through traffic) will increase, and traffic problems in Dodoma City will be increased such as
degradation of living environment due to heavy traffic inflows to residential roads, increase in traffic
pollution (exhaust gas, etc.) and traffic accidents. Therefore, construction of a ring road with a bypass

road function would be needed before such a traffic problem would occur.

MWANZA MWANZA
O ARUSHA O
O ARUSHA
0) KIGOMA
KIGOMA
O O TANGA o O O 1anGa
TABORA TABORA
0 DAR ES 0 DARES
DODOMA CENTRAL
O SALAAM CORRIDOR DODOMA O sALAAM
0 O TANZAM
[T CORRIDOR
MBEYA IRINGA O
MBEYA
MTWARA
@)
o) O o
SONGEA MTWARA SONGEA
Estimated Traffic Demand in 2030 Estimated Traffic Volume in 2030

Source: Comprehensive Transport and Trade System Development Master Plan in the United Republic of Tanzania (JICA)

Figure 4 Inter-Regional Traffic Demand
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4. Present Situation of Developments in Dodoma City and Challenges in Road Sector

(1) Road Network in Dodoma City

The road network in Dodoma City is formed by the four (4) radial arterial roads (namely; Dar es

Salaam Road, Arusha Road, Singida Road and Iringa Road) and there is no subsidiary arterial road to

support such arterial roads. Absence of secondary arterial roads would lead dependency (or

concentration of traffic) on the arterial roads. The traffic volume on the arterial roads are reaching its

capacity so that provision of the redundancy of road network is urgently necessary. The following are

the observed issues on the current road network:

To Mwanza
/ Kigoma

Low capacity of arterial roads: Due to increasing traffic volume in and through Dodoma City,
the arterial roads, particularly Dar es Salaam Road, oversaturate and the service level of these
arterial roads will only worsen.

Low linkage of roads with many missing links: Dodoma City historically developed its
modular communities, particularly those along Dar es Salaam Road, and these communities
were not well connected each other. TARURA Dodoma is currently making an effort to improve
the local road networks connecting these modular communities, and linking these local networks
to the arterial roads.

Low density of roads: The four radial trunk roads in Dodoma City have for a long time served
to assist the development of the City. Due to continuous expansion of planned and unplanned
development in Dodoma City, the road network is becoming scarce in terms of density, and
needs to be maintained to ensure accessibility and mobility around the City.

Low level of surface condition: The majority of the road network in Dodoma, particularly that
of local roads, still remain in unpaved condition which adversely affects accessibility and

mobility around the City during the rainy season.

To Arusha

To Dar es Salaam

Yo tringa

Dodoma City City Centre

Source: JICA Study Team

Figure 5 Road Network in Dodoma City
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(2) Traffic Condition

Traffic surveys comprising of i) traffic count survey at 7 locations and ii) origin-destination interview
survey at 4 locations were carried out in this Survey. Also, previous traffic survey results carried out
by TANROADS’ feasibility studies for Inner Ring Road, Middle Ring Road and Outer Ring Road
were reviewed. Based on these available traffic survey results, the current traffic volume along the
four (4) radial arterial roads are summarized as follows:

e Dares Salaam Road:  about 17,000 — 19,000 PCU/day

e Arusha Road: about 13,000 — 15,000 PCU/day
e Singida Road: about 6,000 — 10,000 PCU/day
e Iringa Road: about 3,000 — 5,000 PCU/day

During site visit and the traffic survey, many heavy vehicles were observed in city centre. According to
the result of the origin-destination interview survey, the majority of the heavy vehicles traffic are
through-traffic over the east-west direction (via Dar es Salaam Road, School Avenue and Singida
Road). Due to such traffic situation, there are freight facilities in city centre such as the parking space
on Arusha Road between Airport Roundabout and Bahi Roundabout, and truck terminal on Singida
Road at about 2.5 km away from Bahi Roundabout. Influx of heavy vehicle into city centre would
make traffic safety worse and therefore, diversion of heavy vehicle traffic from city centre would be

urgently necessary in order to make the city centre more livable.

School Avenue in City Centre Truck Parking along Arusha Road

Source: JICA Study Team
Figure 6 Heavy Vehicles in City Centre

(3) Development Master Plan

The first comprehensive development master plan of Dodoma was developed in 1976. A linear city
form extending from central business district (CBD) eastwards along Dar es Salaam Road was
recommended. Due to economic crises in 1980s and 90s, the planned capital projects in Dodoma
have been underfinanced and/or suspended for a long time. In the absence of the planned development,
large scale of informal settlements emerged along major trunk roads and spread and consolidated in

the unplanned area located in the outskirts of Dodoma.

In 2017, following the government decision to materialize a shift of the national capital function to
Dodoma City, GOT assigned a task to the Ministry of Lands, Housing and Human Settlements
Development (MOLHHSD) to review previous master plans and develop a new master plan for
Dodoma National Capital City. In December 2018, MOLHHSD submitted the first draft of the master

plan for relevant institutions’ review.
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Land Use Plan Road Network

Source: Dodoma National Capital City Master Plan (2019-2039)
Figure 7 2019 Master Plan

The Master Plan also promote mega development projects in order to accelerate and expand the
reginal development and part of which, currently undergoing, include Government City, Industrial
Area, Sport Centre, EPZ as well as New Airport. In order to ensure the mobility in/to these mega
development project and control the reginal development, the Master Plan also suggest to form several

ring roads: Outer Ring Road, Middle Ring Road and Inner Ring Road.

To Arusha f
- Outer Ring Road
To Mwanza
/ Kigoma
New Airport State House
‘ Government City o
_ Middle Ring Road
Dodoma Airport
New Bus Terminal ‘ Ll SalaiT
N O
Truck Terminal

o

o
Inner Ring Road o Q
‘ Dodoma Univ.

‘To Iringa

Source: JICA Study Team
Figure 8 Ongoing and Planned Projects
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(4) Evaluation of Proposed Road Projects

Figure 9 shows the proposed five (5) road projects under TANROADS. These road projects were
analysed and prioritized based on a multi-criteria analysis with four (4) evaluation criteria, namely:
urgency, efficiency, relevance with the Master Plan and social environmental impact and in conclusion,
the result of prioritization on these projects justifies urgency and necessity of widening of Dar es
Salaam Road and the Inner Ring Road Project.

e Widening of Dar es Salaam Road was evaluated as the most urgent and necessary project among
the long-listed projects, considering that the future traffic demand observed along the said road
will exceed the existing 2-lane road capacity within 10 years and the project is expected to
derive limited adverse environment impacts.

e Inner Ring Road Project was evaluated as the second most necessary project among the
long-listed projects. Considering the distribution of the future traffic among proposed three ring
roads, the Inner Ring Road is still expected to carry more traffic than other ring roads due to the
traffic characteristics in the city that the destination of nearly half of the traffic generated to/from
the CBD.

As the result of discussions on the above study result with TANROADS and other relevant institutions,
TANROADS expressed their intention that the construction of Inner Ring Road should be the first
priority in order to decongest traffic in the city centre by diverting traffic especially heavy vehicle
traffic. However TANROADS also recognized the urgency of the widening of Dar es Salaam Road.
Therefore, TANROADS is preparing the feasibility study on widening of Morogoro — Dodoma Road

in order to look for the financial source of the construction works.

To Arusha 1

- (1) Outer Ring Road

To Mwanza
/ Kigoma

(2) Middle Ring Road

(4) DSM Road Widening To Dar es Salaam
—

/\

(3) Inner Ring Road

[(5) Access to Dodoma Univ.J

‘To Iringa

Source: JICA Study Team
Figure 9 Proposed Road Projects in Dodoma City
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(5) Evaluation and Prioritization of Segments of Inner Ring Road

Figure 10 shows two (2) candidate alignments for the Inner Ring Road.

Option-1 (the original alignment of the Inner Ring Road proposed by 1976 Master Plan): The
Segments (1) and (3) are the missing link sections. TANROAD is currently constructing a 4-lane
road along the Segment (4) connecting Shabiby Roundabout and Kikuyu Avenue.

Option-2 (the alternative alignment proposed by TANROADS): The Segment (3’) and (4’) are
the missing link sections. The section of Segment (1’) excluding Arusha Road is under
jurisdiction of TARURA and construction of sidewalk and street lightings, which would need to
be removed for widening from 2-lane to 4-lane, are underway by TARURA.

As the result of the series of discussions with TANROADS, TANROADS expressed their preference

of the alignment of Option-2 due to the following reasons:

There is a difficulty in acquiring land along the Segment (1). Negotiation with the residents have
not been solved over 10 years. Transfer of land title of the airport land from Tanzania Civil
Aviation Authority (TCAA) to TANROADS would also be difficult. And construction of a road
in parallel with the runway near the airport would not be approved by TCAA.

Widening of the Segment (1’) would not be difficult because the existing ROW would be good
enough to accommodate 4-lane road. Partial land acquisition would be necessary for the
widening but the scale of the impact would be minimal. Although the sidewalks and street
lightings, which are currently under construction by TARURA, as well as utilities (water piles)
and street trees need to be relocated for widening of the Segment (1°), this would not be a critical
issue and would be manageable.

However, there is a section in the Segment (1°) having restriction of the influx of heavy vehicle
(over 10 ton). According to TARURA, this restriction is due to the pavement strength of the
existing road but the entry of many heavy vehicle into this road section would not be preferable
because the surrounding area of the road is planned for residential purpose.

The construction of new road sections to complete the “ring” represents the utmost priority for

stakeholders involved.

[ieavyllehicle) o Bar o Salmm
[y TARURA

T WInERER
{ Kigariie)

ﬂn
Llemﬂ )

(3

To lAnga

Source: JICA Study Team

]

Figure 10 Possible Two Alignments for Inner Ring Road
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5. Recommendations for Project Implementation

(1) Scope of the Project

As a result of discussions with TANROADS and other relevant institutions, the overall scope of the

Project was determined as shown in Table 1 and 2 as well as Figure 11. It was also confirmed that the

urgency of the southern part section of the Inner Ring Road (namely, Segment (3) and (4”)) has higher

priority, taking into account the following reasonings.

There is a large number of traffic observed, particularly those of heavy trucks, passing through
the commercial and institutional area in the city centre. A number of these heavy trucks derive a
negative environmental impact, such as increased risks in traffic accidents, air pollution and
vibration. Also there would be a rapid increase in traffic demand estimated in 10 years time in
the city centre and traffic congestion and adverse environmental impacts would reach to the
critical level, if there is no road improvement in the city centre.

Accordingly, there are two options studied to ease the traffic demand in the city centre: (i)
widening of existing northern part of the Inner Ring Road and (ii) improving of missing link in
the southern part of the Inner Ring Road. As a result of discussion with local institutions, second
option: (ii) improving of missing link in the southern part of the Inner Ring Road, is highly
appreciated, since the northern part of the Inner Ring Road functions as a good community
access road and the surrounding area of which is acknowledged as a well planned residential

area, following the Master Plan.

The discussions of local institutions also confirmed that the segment(s) to be financed by Japan’s

Grant Aid need to be finalized at the next stage, considering the following conditions.

The Study Team identified existence of the underground utilities (water pipes and electric poles)
along the alignment of the proposed project segments, particularly those along the Segment (3).
There would be an adjustment of the alignment or re-alignment required when the relocation of
these underground utilities costs extraordinally.

The Study Team also identified a certain number of involuntary resettlement required for
improvement of Segment (3) and Segment (4’). Both alignment and cross section should be
carefully studied during the further JICA’s study in order to mitigate the involuntary
resettlements.

The Study Team also recommend cost reduction measures in order to improve the efficiency of
the Project. Taking an example of widening of Segment (2), additional 2 lanes could be added
adjacent to the existing road with minor pavement improvement in the existing road, when
durability of the existing road pertains its design standards. Another example is cross section and
number of lanes of Segment (3) and (4°). Considering the future traffic demand, both segments
could be first improved with a 2-lane road in order to open up and function as the Ring Road

then be widened when/before the traffic demand is saturated.
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In order to smoothly implement this Project, it is recommended that the following arrangements or

coordination should be considered:

Storm water drainage: There are several crossing seasonal channels along the alignment of the
Inner Ring Road. Capacity of drainage of the channels and discharge points should be carefully
examined in order not to cause any partial flooding.

Coordination with SGR project: The planned alignment of Standard Gauge Railway (SGR)
passes through the CBD of Dodoma City and crosses with the planned alignment of the Inner
Ring Road twice. Depending on the possibility of design change of SGR project, shifting of
SGR alignment into outside of the Inner Ring Road or harmonization of land use plan (including
alignment of the Inner Ring Road) with SGR project should be considered. Moreover, the
existing ground elevation at the project site is gradually increasing towards south and difference
in height at Segment (4') and Segment (3) would be at least 20-30 m. Considering that the
maximum gradient of railway alignment would be maximum 0.5% and the SGR will be
constructed with embankment structure, the elevation of SGR at the crossing with Segment (3)
would be almost equal to the existing ground level. Therefore, the railway crossing at Segment
(3) may need grade separation such as flyover or underpass.

River training along the seasonal channel: The Segment (4°) will be constructed beside a
seasonal channel. The channel is currently not protected and prone to be eroded by flash flood
after heavy rain. Therefore, river training (slope protection) should be considered as a scope of

the works of the Segment.

Table1 Overall Project Scope

Segment (1°) Segment (2) Segment (3) Segment (4°)
Section Emmaus Ya Pili Wajenzi Imagi RA New RC Office
- Wajenzi —Imagi RA — New RC Office — Emmaus Yapili
Length 3.9 km 5.5km 2.9 km 3.2 km
Jurisdiction TARURA TANROADS TARURA (existing road No existing road

section only)

Type of Works | Widening of existing | Widening of existing | Construction of new | Construction of new

road from 2-lane to | road from 2-lane to | road road
4-lane 4-lane
Priority No Improvement 2nd Priority Ist Priority 3rd Priority

Source: JICA Study Team

Table 2 Summary of Evaluation Indicators of With and Without Project

Route Traffic ‘I;i ?ﬁ:lye Travel Travel Volume/
Year/Case Route Length Volume Ratio Speed Time Capacity
(km) ('00 PCU) (%) (km/hour) | (min) Ratio
2019 (Base Case) ) 43 77 34% 13.8 18.8 0.75
2029 Without Project | Lmmaus-Bahi ~ — RA 773 126 20% 6.0 431 122
(thru City Centre)
43 129 1% 14.7 17.6 0.61
2029 With Project Emmaus-Bahi RA
(thru Tnner Ring Road) 11.3 62 64% 54.5 12.4 0.11
Note: i) With Project case include improvement of (a) Inner Ring Road (southern ring), (b) Outer Ring Road and widening

of (c) Dar es Salaam Road and (d) Iringa/Arusha Road, ii) Current 10 ton restriction is applied to city centre including

().

Source: JICA Study Team
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Figure 11 Proposed Road Alignment of Inner Ring Road
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(2) Tentative Implementation Schedule

The Preparatory Survey (necessary for determination of the scope of the Project) would require 9
months including natural condition survey, outline design, cost estimate and natural/social
environmental considerations. This survey period can be shorten if the basic data (such as the
topographic survey data and geotechnical investigation result carried out by the feasibility study under
TANROADS) would be provided to JICA Study Team.

Review of Previous Studies

Natural Condition Survey

Traffic Demand Analysis

Outline Design

Construction Planning & Cost Estimate

Natural & Social Environmental Considerations

Discussion on Project Scope

Report Preparation

Inception Report

Draft Final Report

Final Report

Source: JICA Study Team
Figure 9 Preparatory Survey Schedule

Assuming that the Project scope will be construction of 4-lane road at the 12 km-long section of the
Segment (2), (3) and (4’), following the Preparatory Survey, the required project period after the
Cabinet approval is estimated as 52 months including the detailed design and construction stages.

e E/N, G/A & Consultant Contract: 2 months

e Detailed Design: 4 months
e Procurement of Contractor: 4 months
e Construction Works: 42 months

E/N & G/A

Banking Arrangement

Consultant Contract

Verification

Issuance of A/P

Detailed Design

Detailed Design

Preparation of Tender Documents

Preparation for Tender

Tendering & Evaluation

Procurement / Construction Contract

Verification

Issuance of A/P

Construction

Mobilization and Preparatory Works

Road Works

Drainage Works

Bridge / Structural Works

River Training Works

Miscellaneous Works

Demobilization

Source: JICA Study Team
Figure 10 Implementation Schedule after Cabinet Approval
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(3) Relevance

In order to justify the relevance of implementing the Project under Japan’s Grant Aid, it is necessary to
evaluate the following points:

e Beneficial Effects of the Project

e Urgency of the Project

e Consistency with Medium to Long Term Development Programs of Tanzania

e Consistency with Japan’s Development Cooperation Policy for Tanzania

Beneficial Effects of the Project

It is expected that the Project would derive the following beneficial effects:
e Mitigation of traffic congestion and decentralization of traffic flows by reinforcement of road
network and connecting a missing link.
e Smoothening of traffic flow by widening of existing road (expansion of road capacity) whereas
the significant traffic volume increase is expected.

e Improvement of living environment in city centre by eliminating heavy vehicle traffic.

Urgency of the Project

Because of the following reasons, the urgency of the Project is very high:

e Development of urban structure for diverting through-traffic into Outer Ring Road would take
time and traffic congestion in city centre would be worse over the short/medium term. Thus,
road network within city centre is necessary to be improved.

e Informal settlement is one of the biggest issues on urban development. The 2019 Master Plan
emphasizes that importance of prevention of informal development and one of the solution is to
demarcate boundary of development by road network development. Inner Ring Road will form a
framework of urban structure of the city centre of Dodoma City whereas Dodoma City is

expecting rapid urban growth in near future.

Consistency with Medium to Long Term Development Programs of Tanzania

Strengthening of strategic development corridors (such as the Central Corridor passing through the
city centre of Dodoma City) and mitigation of traffic congestion in major cities (such as Dar es Salaam
and Dodoma) are the important strategic plans under the Second National Five Year Development Plan
(FYDP 1II) 2016/2017- 2020/2021. It is expected that the construction of the Inner Ring Road in
Dodoma City will contribute to smoothen the traffic on the Central Corridor (through Dar es Salaam
Road and Singida Road) and mitigate traffic congestion in city centre of Dodoma City. Therefore, this
Project has strong consistency with the medium to long term national-level development plan of

Tanzania.

Moreover, construction of Inner Ring Road was initially planned by 1976 Master Plan as an arterial
road to form a framework of urban structure of the city centre in Dodoma City. Some part of the road

sections have already been constructed but the construction of the missing link sections is
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long-awaited. Therefore, this Project also has strong consistency with the medium to long term

development plan of Dodoma City.

Source: 1976 Master Plan
Figure 11 Inner Ring Road Plan in 1976 Master Plan

The 2019 Master Plan proposes phased development where the Outer Ring Road will marks the
boundary of city expansion within 20 years. The proposed three-layered ring roads and the existing
four (4) radial arterial roads (Dar es Salaam Road, Arusha Road, Singida Road and Iringa Road) are

essential elements in the designation of the various land uses and functions.

The development concepts of 2019 Master Plan are i) compact city concept that presumes confinement
of city development within the Inner Ring Road, ii) multi-sectoral city concept that assumes
concentration of development in multi centres located at junction nodes of the Outer Ring Road and
the four radial arterial roads, and iii) concentric concept that assumes development to radiate from the

present CBD outward to the borders of the capital city district.

Compact City Concept Multi-Sectoral City Concept Concentric Concept
Source: In reference to 2019 Master Plan, JICA Study Team prepared.

Figure 12 Development Concepts of 2019 Master Plan

Considering the above, the expected functions or roles of the three-layered ring roads are as follows:
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e Inner Ring Road: i) formulation of basic framework of urban structure in city centre, ii)
diversion of through-traffic in the short and medium term and iii) decentralization of traffic
within city centre.

e Middle and Outer Ring Roads: i) formulation of development boundaries for new urban

developments and ii) diversion of through-traffic in the long-term.

Consistency with Japan’s Development Cooperation Policy for Tanzania

In line with the national strategy of Tanzania to be a middle-income country, the Government of Japan
has assisted Tanzania in creating and promoting a virtuous circle of comprehensive, sustainable and
stable economic growth and poverty reduction. The three (3) priority areas of Japan’s development
cooperation are i) nurturing driving forces of economic growth, ii) infrastructure development
conducive to economic and social development, and iii) improvement of governance and the public

service delivery.

In order to facilitate the basis of the socio-economic development, the Government of Japan has
supported basic infrastructure improvement in transportation and traffic as well as electricity and
energy by employing Japan’s high quality infrastructures, which were well emphasized in the Sixth
Tokyo International Conference on African Development (TICAD VI). Regarding transportation and

traffic, the improvement of arterial traffics and urban transportation is focused.

The requested Inner Ring Road in Dodoma City will be one of the most important roads in Dodoma
City Development and therefore, the Project has a strong consistency with Japan’s development

cooperation policy for Tanzania.

(4) Effectiveness

Effectiveness of the Project can be evaluated by quantitative and qualitative effects. The following are
the possible indicators for the Project and the detailed target values will be determined after

finalization of the scope of the Project.

Quantitative Effects

It is expected that the Project would derive the following quantitative effects:
e Reduction of travel time
e Mitigation of traffic congestion in city centre
¢ Elimination of heavy vehicle traffic from city centre

e Improvement of air quality/noise/vibration

Qualitative Effects

It is expected that the Project would derive the following qualitative effects:
e Navigating concentric urban development in city centre
e Improving quality of life in city centre

e Enhancing confidence between Tanzania and Japan
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1. Introduction

1.1 Background of Survey

Located in the central part of the United Republic of Tanzania (hereinafter referred to as Tanzania),
and with a population of about 400,000 people (in 2012), Dodoma City is the country’s capital.
Dodoma City was declared the capital city of Tanzania on 1% of October 1973 with the objectives of
centralizing the capital within the country and attracting social and economic advancements to the
country’s central regions. The capital city was previously in Dar es Salaam, located in the coast of the
Indian Ocean. Dar es Salaam has since remained the commercial centre of the country and a home to
many government agencies head offices. The Government of Tanzania has declared to completely
move the capital function to Dodoma City by 2020. As a result, it is expected that the population of
Dodoma City will increase significantly. This increase in population will subsequently result in a
demand for large-scale infrastructure development in the city. For this reason, the Government of
Tanzania is reviewing the 2010 Dodoma Capital City Master Plan to come up with a more effective
action plan.

Dodoma City is a hub of road transport intersecting the Central Corridor (extending from Dar es
Salaam Port, the main unloading port of Tanzania, to Kigoma in the west and Mwanza in the north)
and the Great North Corridor (connecting the northern city Arusha to southern cities: Songea and
Iringa). Therefore, there is concern that severe congestion will occur as the traffic volume increases
given the convergence of the roads serving the Central and Great North Corridors.

In the vicinity of Dodoma City, road improvement projects under the support of the European Union
(EU) and the African Development Bank (AfDB) are currently being implemented. In addition to this,
the Government of Tanzania has requested to the Government of Japan for Grant Aid to finance the
construction of the Inner Ring Road in Dodoma City. This shall include the upgrading and widening of
an existing 9.5 km road from 2-lane to 4-lane, and the construction of a 5.5 km 4-lane new road.

1. Widening of Existing Roads
from 2-lane to 4-lane

Section 1.1: 3.9 km
Section 1.2: 1.4 km
Section 1.3: 0.7 km
Section 1.4: 3.5 km
Subtotal: 9.5 km

2. New Construction of 4-lane Road

Section 2.1: 2.9 km
Section 2.2: 2.6 km
Subtotal: 5.5 km
Total Length: 15.0 km

Source: TANROADS
Figure 1.1.1 Layout Plan of the Requested Road Sections
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1.2 Outline of Survey

This survey was aimed at collecting information on the conditions of the proposed road section of the
“Dodoma City Roads Improvement Project”, analyzing the issues and challenges to the project
implementation and examining the eligibility of the proposed projects to receive Japan’s Official
Development Assistance (ODA).

The survey was commenced from December 2018 and the first assignment in Tanzania was carried out
in January 2019. Based on the information and data given by the Government of Tanzania, Study
Team prepared the Draft Final Report. The content of the report was discussed with the Government of
Tanzania at the second assignment in Tanzania carried out in February 2019. This Final Report was
finalized incorporating the result of discussions.

2018 2019
Detailed Tasks
Dec Jan Feb Mar
Data Collection and Analysis of Related Documents —
Preparation of Draft Inception Report —
Discussion and Finalization of Draft Inception Report AN
Explanation of Inception Report to Tanzania Government A

Data Collection on Road Development Plans/Projects | | |7 s
in Dodoma City and its Surroundings

I
Confirmation of Executing Agency —
Road Condition Survey I :

Data Collection and Analysis on Traffic Data
Data Collection of Topographic and Geotechnical Conditions

Study on Overall Project Scope, Segmentation and Prioritization i
Study on Possible Project Scope under Japanese ODA
Preparation of Draft Final Report N
Explanation and Discussion on Draft Final Report 'H
Interview to Japanese Contractors [ | >
Preparation of Final Report R —
Submission of Reports O|ICR O©|DFR O|FR

OJ: Work in Japan, l: Works in Tanzania, /\: Meeting in Japan, A: Meeting in Tanzania, ©: Report Submission
ICR: Inception Report, DFR: Draft Final Report, FR: Final Report

Figure 1.2.1 Survey Schedule

This survey started from analysis of the present situation and development plans of the road network
in Dodoma City by reviewing: i) the first draft of Dodoma National Capital City Master Plan
(2019-2039), which is currently under study by the Ministry of Lands, Housing and Human
Settlements Development (MOLHHSD), ii) strategic plans of TANROADS and TARURA and iii) the
study reports of the proposed road projects in Dodoma City.

Traffic analysis was also undertaken by carrying out traffic surveys (count survey and
origin-destination interview survey) for 4 consecutive days from January 8" (Tuesday) to 11" (Friday),
2019 as well as reviewing the traffic survey results of on-going TANROADS’ feasibility studies for
two Inner Ring Roads, namely: i) Shabiby Roundabout — Arusha Road Roundabout (5.0 km) and
Chimwaga Roundabout — Chinyoya — Kikuyu Road (11.0 km) and ii) Nanenane — Miyuji — Arusha
Road — Mkonze Road (23.0 km).

Based on the analysis of the above information and data, issues and challenges facing the present roads
traffic were identified. Also, the proposed road development projects as well as the each section of the
proposed Inner Ring Road were evaluated and prioritized respectively. These results were shared with
stakeholders in Tanzania, and an implementation plan for road developments in Dodoma City was
discussed.
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As a result of the above examinations and discussions, urgency and efficiency of the project
implementation of the Inner Ring Road was confirmed.

Present Situation of Present Situation of Dodoma City Road Network in Dodoma City
Road Infrastructure in Tanzania and the Surroundings and the Surroundings

l l

Traffic Analysis

[ Issues and Challenges of ]

Present Road Traffic

Natural and Social
Environmental Considerations

Implementation Plan of Dodoma
City Roads Development

Direction of Japan’s ODA for
Dodoma City Roads Development

Source: JICA Study Team
Figure 1.2.2 Survey Flow
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2. Present Situation of Road Infrastructure in Tanzania

2.1 Road Administration

Tanzania’s road administration is undertaken by the Tanzania National Roads Agency (TANROADS)
under the Ministry of Works, Transport and Communication (MOWTC) for the National Roads (Trunk
and Regional Roads) and by the Tanzania Rural and Urban Roads Agency (TARURA) under the
President’s Office — Regional Administration and Local Government (PO-RALG) for District Roads
(Collector Roads, Feeder Roads, and Community Roads) respectively. TARURA is relatively a new
organization established in July 2017 and bears the role that was previously carried out by the Local
Government Agencies under PO-RALG. The road sections proposed as the Dodoma City Inner Ring
Road that were investigated in this survey comprise of sections under the jurisdiction of TANROADS
and TARURA. It was therefore necessary to confirm the involvement of TARURA in this project.

(1) Tanzania National Roads Agency (TANROADS)

TANROADS was established in July 2000 and is responsible for the management of 36,258 km of
National Roads made up of 12,176 km of Trunk Roads and 24,082 km of Regional Roads as of June
2018. It is also responsible for designing and construction of airports, following the shift from
Tanzania Civil Aviation Authority (TCAA) to TANROADS in August 2016.

There was an increase in length of paved road network for National Roads from 9,206 km in June
2017 t0 9,951 km in June 2018, equivalent to 27.4% of the National Road Network. There was also an
improvement in budget set for roads whereby total expenditure for Road Sector increased from TZS
1,309.7 billion in June 2017 to TZS 2,151.5 billion in June 2018. This amount includes both
Consolidated Budget and Road Fund for maintenance programme.

Inadequate funding is a major challenge facing TANROADS in implementing its road projects. This
challenge has a negative impact on projects such as delayed completion, cost overruns and outstanding
debts, which attract interest particularly for development projects.

Table 2.1.1 TANROAD’s Road Network (as of June 2018)

Length Total Length
Road Type (knig]) (km) g
Paved 8,264 12,176
Trunk Roads
Unpaved 3,912
. Paved 1,687 24,082
Regional Roads
Unpaved 22,395
Total 36,258 36,258

Source: TANROADS, 12™ Joint Transport Sector Review 2018

The major sources of funds for roads sector have continued to be the Government of Tanzania,
financial support by donor agencies and Road Fund Board.
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Table 2.1.2 TANROADS’ Budget Performance (FY 2015/16 — 2017/18)
Unit: TZS Billion

Source of Budget FY 2015/16 FY 2016/17 FY 2017/18

Approved Actual Approved Actual Approved Actual

Budget Release Budget Release Budget Release
Road Fund — Maintenance 541.30 409.30 519.90 441.80 573.08 508.86
Road Fund — Development 45.64 26.73 42.96 32.29 43.86 46.85
ﬁgg?& Becv"e‘if)‘;ﬁl:;fd 187.10 704.40 1,222.11 532.88 582.02 1,217.48
Other Income 4.10 4.70 2.66 0.00 21.00 14.75
Direct Donor Funding 85.00 271.00 344.30 273.10 545.58 348.48
Personal Emolument 1591 16.12 16.29 15.38 14.38 15.05
Total 879.61 1,432.25 2,148.70 1,309.70 1,761.00 2,151.50

Source: TANROADS, Quarterly Progress Reports

More than 99% of maintenance works under TANROADS are contracted out to the private sector. The
TANROADS Road Maintenance Management System (RMMS) is used for road asset management.
The system is equipped with a database for storing network data for planning purposes. Such data is
used to estimate annual budget needs for routine maintenance, periodic maintenance and spot
improvements. It is also used to prioritize the road network needs under budgetary constraints for road
maintenance activities, contract management, and preparation of quarterly progress reports.

Road condition surveys of paved roads under TANROADS jurisdiction carried out once a year by the
RMMS Team based at TANROADS HQ while that of unpaved roads is undertaken twice a year by
regional offices. The survey results are reported in the quarterly progress reports of the respective
financial year.

Table 2.1.3 TANROADS’ Maintenance Performance (FY 2015/16 — 2017/18)

FY 2015/16 FY 2016/17 FY 2017/18
Planned Achieved Planned Achieved Planned Achieved
Routine Maintenance (km) 32,743 32,608 24,169 22,357 31,167 29,085
Periodic Maintenance (km) 4,379 4,245 3,975 3,579 5,231 4,833
Spot Improvement (km) 1,061 1,074 894 776 1,031 972
Total (km) 38,183 37,927 29,039 26,712 37,430 34,890
Bridge Numbers 3,101 3,096 3,130 2,735 2,899 2,679

Source: TANROADS, Quarterly Progress Reports

TANROADS recognized the importance of axle load control on their road network and there has been
improvement in operations by constructing more weighbridges. As of June 2018, there were 48
operational permanent weighbridges, 22 mobile weighbridges and 2 weigh in motion (WIM) stations
at Vigwaza and Mikese.

(2) Tanzania Rural and Urban Roads Agency (TARURA)

TARURA is responsible for the maintenance and development of Rural and Urban Roads. Road
maintenance and development operations are performed by the Councils through the respective
Council Managers. Regional Coordinators are responsible for monitoring all works done by Councils
and are also the delegated Accounting Officers in all procurement issues in their respective regions.
Currently, TARURA operates in 26 Regions and 184 Councils.
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The road network handed over from PO-RALG to TARURA covers a total length of 108,946 km
consisting of Collector, Feeder and Community Roads. This network is exclusive of unclassified
network of community roads which comprise of undesignated village roads, tracks and paths that
connect farms and communities to the classified road network.

Table 2.1.4 TARURA’s Road Network (as of June 2018)

Road Condition Percentage
Road Type Good Fair Poor Total (%) ¢
Paved (km) 1,026 283 140 1,450 1.3
Gravel (km) 9,732 9,597 5,076 24,405 224
Earth (km) 13,853 27,375 41,863 83,091 76.3
Total (km) 24,612 37,255 47,078 108,946 100.0
Percentage (%) 225 342 43.3 100.0

Source: TARURA, 12™ Joint Transport Sector Review 2018

The maintenance programme of TARURA is wholly financed by the Road Fund Board. The
Directorates of Rural and Urban Roads are responsible for the implementation of this programme.
Activities undertaken under this programme include routine maintenance (patch works, desalting of
culverts, vegetation control etc.), spot improvement (light reshaping, spot gravelling, etc.), periodic
maintenance (regravelling, resurfacing, heavy grading, replacement of culverts, etc.) and
bridge/culverts maintenance works.

Table 2.1.5 TARURA’s Maintenance Programme during FY 2017/18

Planned Achievement %
Routine Maintenance (km) 24,675 23,441 95%
Spot Improvement (km) 7,477 7,224 97%
Periodic Maintenance (km) 6,814 6,814 99%
Total Length (km) 38,966 37,480 96%
Total Budget (TZS million) 247,743.6 179,374.7 72%

Source: TARURA, 12" Joint Transport Sector Review 2018

TARURA will continue implementing maintenance and development programmes funded by the Road
Fund Board and ongoing development projects financed by donor agencies. During FY 2018/19, the
approved budget for maintenance work and development works are TZS 243 billion and TZS 24
billion respectively.

According to TARURA Dodoma Region, the annual budget for development works in Dodoma
Region and Dodoma City are currently TZS 20 billion and TZS 5 billion respectively.

2.2 Road Sector Development Plan

Tanzania’s long-term national development plan “The Tanzania Development Vision 2025 advances
guidelines for joining middle-income countries by 2025, which include 1) high quality livelihood, ii)
peace, stability and unity, iii) good governance, iv) a well-educated and learning society, v) a strong
and competitive economy. It is therefore essential to develop infrastructure to support socioeconomic
activities in order to achieve these growth targets. The necessity of developments of roads, electricity,
water, and telecommunications is further emphasized in the vision.

The Second National Five Year Development Plan (FYDP II) 2016/2017- 2020/2021 is a strategic
action plan for achieving the Vision 2025 above. It targets increasing the proportion of paved roads in

2-3



Data Collection Survey on Dodoma City Roads in the United Republic of Tanzania
FINAL REPORT

total road network from 6.8% to 10%, and includes construction of Dar es Salaam - Chalinze -
Morogoro Expressway (200 km), pavement of the main roads (unpaved sections), strengthening of
strategic development corridors such as the Central Corridor (originating from Dar es Salaam Port),
the North East Corridor (originating from Tanga Port) and the Southern Corridor (see Figure 2.2.1 on
the left).

UGANDA
RWANDA
MWANZA KENYA
O MWANZA
ARUSHA NORTH EAST O
GREAT NORTH O CORRIDOR BURUNDI ARUSHA
CORRIDOR < e}
OKIGOMA TANGA
@ OKIGOMA
DODOMA @) O 1anGA
CHALINZE IABORA
CENTRAL 0O O
DODOMA
CORRIBOR MOROGORO [ s O O
IRINGA O SALAAM DEMOCRATIC MOROGORO DAR ES
REPUBLIC OF IRINGA ~ SALAAM
MBEYA
o) THE CONGO MBEYA
O
ZAMBIA
O
O MTWARA MALAWI )
SONGEA Trunk Roads (Paved) MTWARA
SOUTHERN Trunk Roads (Unpaved) SONGEA
CORRIDOR MOZAMBIQUE
National Transport Corridors Road Surface Conditions

Source: TANROADS (Oct 10, 2018)
Figure 2.2.1 Tanzania’s National Roads Network

In addition, the Transport Sector Investment Programme (TSIP) guides the development of the
transport sector. TSIP Phase I1I is under preparation with the support of World Bank and is expected to
be completed by the end of April 2019. TSIP III will be implemented as a short term programme of 3
years (2018/19 — 2020/21) to be aligned with FYDP IL.

Table 2.2.1 Development Budget for Transport, Works & PO-RALG
Unit: TZS Billion

Year Transport Works PO-RALG Total %

Budget | Release | Budget | Release | Budget | Release | Budget | Release | Released
2013/14 421 233 854 593 15 15 1,289 841 65%
2014/15 449 95 1,042 905 23 23 1,513 1,023 68%
2015/16 276 183 1,455 1,250 16 16 1,748 1,449 83%
2016/17 2,496 1,920 2,176 1,389 25 25 4,697 3,333 71%
2017/18 2,478 1,787 2,465 2,221 26 24 4,969 4,033 81%
2018/19 2,301 1,822 27 4,150

Source: MOWTC and PO-RALG (12™ Joint Transport Sector Review 2018)
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2.3 Inter-Regional Traffic Demand and Formation of Road Network

According to the “Comprehensive Transport and Trade System Development Master Plan in the
United Republic of Tanzania” that was conducted by JICA, the demand for the Central Corridor and
the TANZAM Corridor is prominent, indicating that the importance of these corridors is high (see
Figure 2.3.1 on the right). Generally, Tanzania’s road network has been developed in a form that
connects the major regional centres in the vast expanse of the country with the Trunk Roads that run at
the centre of the regional cities. This also applies to Dodoma City where the Central Corridor (the
east-west trunk road extending from Dar es Salaam to Kigoma or Mwanza) and the Great North
Corridor (the north-south Trunk Road connecting Arusha and Iringa) intersect at the central area of
Dodoma City. In the future, it is expected that the traffic volume on the Central Corridor (mainly
through-traffic) will increase, and with it, an increase in traffic problems such as degradation of living
environment along residential roads due to heavy traffic inflows, increase in traffic pollution (exhaust
gas, etc.) and traffic accidents. Therefore, construction of a ring road with a bypass road function
would be needed before such problems occur.

MWANZA

MWANZA o)
(©) ARUSHA ARUSHA
[e) O
KIGOMA
O o o
KIGOMA O
O O TANGA IANGA
TABORA TABORA o
DA) DAR ES CENTRAL DARES
DODOMA O SALAAM CORRIDOR el O saLaam
O TANZAM
O PSS CORRIDOR
MBEYA IRINGA O
MBEYA
MTWARA
O
o) o O
SONGEA MTWARA SONGEA
Estimated Traffic Demand in 2030 Estimated Traffic Volume in 2030

Source: Comprehensive Transport and Trade System Development Master Plan in the United Republic of Tanzania (JICA)
Figure 2.3.1 Inter-Regional Traffic Demand
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3. Present Situation of Developments in Dodoma City

3.1 Historical Background of Dodoma City Development

Historically, Dodoma City was considered a strategic city, located at the heart of Tanzania main land
where international and domestic trunk routes converge, connecting between inland countries and all
major cities in Tanzania. In 1973, Dodoma with a population of 40,000, was officially inaugurated as a
new capital city of Tanzania. Following the official inauguration, the Government of Tanzania (GOT)
established Capital Development Authority (CDA) and developed first comprehensive development
master plan in 1976.

With a view of Dodoma as a capital city with a population of 1 million, the 1976 Master Plan
recommended the development of a linear city form extending from the CBD eastwards along Dar es
Salaam Road. The following are the major components listed in the Master Plan.

e A systematic urban growth with modular communities each with 28,000 populations. These
communities are designed to link with exclusive busways linking to the city centre and/or major
employment destination such as commercial and industrial zones.

e Major forest and controlled open spaces surrounding the built-up area were zoned, functioning
as a buffer zone. An air strip was proposed to be shifted to 15 km north of the city along Arusha
Road. Water retention ponds were also proposed along seasonal water courses.

Source: Dodoma National Capital City Master Plan (2019-2039)
Figure 3.1.1 1976 Dodoma Master Plan
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The development pattern of Dodoma City has been largely influenced by the 1976 Master Plan, that
was used as instruments for guiding land use and infrastructure development. The development
follows an eastward direction towards Dar es Salaam Road as directed by the 1976 Master Plan.
However, due to economic crises in 1980s and 90s, the planned Capital projects in Dodoma City have
been underfinanced and/or suspended for a long time. Accordingly, in the absence of the planned
development, large scale informal settlements emerged along major trunk roads and spread and
consolidated in the unplanned areas located on the outskirts of Dodoma City.

Source: Dodoma National Capital City Master Plan (2019-2039)
Figure 3.1.2 Existing Land Use of Dodoma City

In order to control the unplanned development in Dodoma City, CDA drafted the Master Plan in 2010,
which proposes a compact city development pattern, retaining the planned development proposed in
1976 and preserving the green/open area to control the unplanned development on the city outskirts.
This 2010 Master Plan was not approved by the GOT, following the government’s decision to
materialize a shift of the national capital function to Dodoma in 2017. This government’s decision
affects socio-economic frameworks, land use patterns and associated infrastructure of the master plan,
and therefore the GOT tasked the MOLHHSD to review previous master plans and develop a new
master plan for Dodoma City.
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Source: Dodoma National Capital City Master Plan (2019-2039)
Figure 3.1.3 2010 Dodoma National Capital City Master Plan

3.2 2019 Dodoma National Capital City Master Plan

(1) Vision, Mission and Goals

The Vision of the 2019 Master Plan is to develop Dodoma City as a National Capital that embraces
economic competitiveness, social inclusion, good and safe city, and national identity for sustainable
development. In realizing this vision, the missions guiding the 2019 Master Plan include:

e Dodoma as a regional economic hub, developing industrial zones, dry ports and urban
agriculture.

e Dodoma as an academic city, expanding existing Dodoma University, Teachers’ Colleges as well
as other educational and research institutes

e Dodoma as a sport/recreational city, developing a new National Stadium, funded by Qatar
Foundations.

Other than these missions, the Master Plan also suggests ‘tourist destination’, ‘smart’, ‘TOD (Transit
Oriented Development)’ as well as ‘Green and Eco-friendly’ city as part of the mission to achieve the
above vision. Following these vision and missions, and on the basis of the ongoing analysis and
inventories, the 2019 Master Plan sets a number of goals, stipulating development of efficient and
convenient transportation infrastructure and service for the next twenty years as part of the
development goals.

(2) Proposed Development Patterns and Adopted Master Plan Concept

With a view of the success of the modular community development, proposed and implemented,
following the 1976 Master Plan, the 2019 Master Plan basically adopts the same development concept,
expanding the cells of community in the designated planned area. The 2019 Master Plan suggests the
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phased development where the Outer Ring Road marks the boundary for city expansion within 20
years, where the project population of 1.7 million is allocated and major city development projects are
promoted within the Outer Ring Road.

Source: Dodoma National Capital City Master Plan (2019-2039)
Figure 3.2.1 2019 Dodoma National Capital City Master Plan (Draft)

Part of notable city projects are undergoing:

Government City: the site is located at 17 km from the CBD along Dar es Salaam Road and
covers 650 ha of land and planned to accommodate offices of government ministries, diplomatic
missions and other government institutions.

Industrial Area: the current Industrial Area located adjacent to the CBD along Singida Road is
planned to expand, covering 3,500 ha.

Sports Centre: the National Stadium is under construction adjacent to the Government City
along Dar es Salaam Road, concerning 4,500 ha in total.

EPZ: the Export Processing Zone is located adjacent to the new Dodoma Airport, covering 1,700
ha.

New Airport: New Dodoma Airport is located at 15 km from the CBD along Arusha Road
covering 4,400 ha and functions as an international airport allowing all sizes of aircrafts.
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Source: JICA Study Team
Figure 3.2.2 Proposed and Ongoing Projects

(3) Socio-economic Framework

Presently in 2018, the Dodoma City has a population of 580,000. According to the Population Census
(2012), the population of Dodoma City rapidly increased at 4.9% per annum between 2002 and 2012.
Considering the increased investment and employment opportunities due to the recent attempt to shift
the function of the National Capital to Dodoma, the 2019 Master Plan sets a population growth rate of
5.5% per annum, and projected to have a population of 1,690,000 by 2039.

(4) Proposed Road and Transport Network

Though there is no numerical studies, the 2019 Master Plan analyses the future traffic demand,
considering on-going and committed projects, and proposes 2019 Dodoma Transport System Plan with
the target years of 2039 and 2069. The transport modes discussed and suggested in 2019 Dodoma
Transport System Plan varies from road to commuter railways.

e Road sector: the Dodoma Transport System Plan identifies three ring roads: (i) Outer Ring Road
(with a radius of 15 km from the CBD), (ii) Middle Ring Road (10 km radius from the CBD)
and (iii) Inner Ring Road (2-3 km radius from the CBD). The Plan also identifies flyovers and
interchanges where the ring roads and radial trunk roads intersect.

e Public transport sector: the same plan identifies (i) busway and (ii) tram line as the main public
transport modes in the future city. A bus way is proposed, connecting all existing and planned
modular communities, and expanding the network to more than 200 km. The designated
BRT-type bus lane is proposed to allow the bus way in order to maintain the service level. A
tram line, on the other hand, is proposed along the trunk roads, including Dar es Salaam Road,
Arusha Road, Singida Road, Iringa Road and Middle Ring Road. In order to encourage future
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car users to use the public transport system, the Plan also proposes Park and Ride facilities
adjacent to the tram lines. Apart from busway and tram line, which cater commuter passengers
in Dodoma, the Plan also proposes intercity bus terminals in the outskirts of the city. The
intercity bus terminals is designed to control inflow of the large intercity buses into the CBD and
reduce the traffic volume and congestion.

e NMT: the Plan also identifies (i) pedestrian and (ii) bicycle networks. Similar to the busway,
both networks is proposed, connecting all existing and planned modular communities, and
expanding the networks covering whole Dodoma City.

Source: Dodoma National Capital City Master Plan (2019-2039)
Figure 3.2.3 2019 Dodoma Transport System Plan (Draft)

(5) Status of 2019 Master Plan and Way Forward

Through a review work on the previous master plans, data collection and analysis including site
reconnaissance and a series of consultative meetings which involved all government agencies, the first
draft of 2019 Master Plan was released in December 2018 by the MOLHHSD. This draft Master Plan
was circulated among government agencies and will be fine-tuned and approved through the following
procedures.

e Public hearing and integration of citizens’ comments (within 90 days)

e Submission of proposed Master Plan to City Authority/Regional Administration for hearing and
further integration

e Submission of proposed Master Plan to Planning Director of RAS-Dodoma for approval

e Gazetting of the Master Plan for public awareness
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4. Road Network in Dodoma City and the Surroundings

4.1 Present Road Situation

The form of the present road network in Dodoma City is generally based on the 1976 Master Plan and
is composed of the east-west and north-south Trunk Roads (Central Corridor, Great North Corridor)
which are under the administration of TANROADS and local roads (District Road: 413.74 km, Feeder
Road: 555.70 km, Community Road: 116.35 km) which are under TARURA.

Whereas TANROADS’ Trunk Roads in Dodoma City are all paved and its pavement conditions are
good, TARURA’s local roads are poor as the capital’s road network, while 133 km (12.3%) of the total
local roads are paved leaving 952.79 km (87.7%) of the local roads as either gravel or earth roads.'

The majority of roads in Dodoma City are 2 lanes and few sections of the roads such as 1.6 km section
in city centre (from Kimbinyiko Roundabout through Central Roundabout to the corner of Dodoma
Airport) and 2.5 km section of Singida Road in city centre are 4 lanes. However, 4-lane ROW has
already been secured along the Trunk Roads outside of the proposed Inner Ring Road and widening
works can be implemented anytime if the funding for the works would be secured.

(1) Dar es Salaam Road (2) Arusha Road

(3) Singida Road (4) Iringa Road
Source: JICA Study Team

Figure 4.1.1 Trunk Roads in Dodoma City

' TARURA, Proposal for Improving the Road Network in Dodoma City
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Source: JICA Study Team
Figure 4.1.2 Existing Road Network in Dodoma City
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4.2 Road Development Plans

In order to meet the booming traffic demand in Dodoma City caused by the government decision to
shift the capital city function from Dar es Salaam to Dodoma, TANROADS and TARURA are
planning to improve the road network in Dodoma City. The following table shows the proposed road
improvement projects by these agencies.

Table 4.2.1 List of Proposed Road Project under TANROADS and TARURA

No. Name of Project L(‘:lngl;h Type of Works Ezegzl:ltcl;lg
1-01 | Outer Ring Road 110.2 | New construction TANROADS
1-02 | Middle Ring Road 40.0 | New construction TANROADS
1-03 | Inner Ring Road 11.6/15.5 | Widening and new construction | TANROADS
1-04 | Widening of Dar es Salaam Road 10.0 | Widening of existing road TANROADS
1-05 | Access from Univ. Road to Inner Ring Road 4.2 | New construction TANROADS
2-01 | Upgrading of Government City Roads 39.0 | Upgrading of roads into DBST | TARURA
2-02 | Rehabilitation of Mwangaza — Kisasa — Medelii Road 13.1 | Upgrading of roads into DBST | TARURA
2-03 | Rehabilitation of Swaswa — Mpamaa — Arusha Road 8.2 | Upgrading of roads into DBST | TARURA
2-04 | Rehabilitation of Mlimwa Ring Road 5.8 | Upgrading of roads into DBST | TARURA
2-05 | Rehabilitation of Kizota — Zuzu Road 15.3 | Upgrading of roads into DBST | TARURA
2-06 |Rehabilitation of Chidachi Community Roads 27.3 | Upgrading of roads into DBST | TARURA
2-07 | Rehabilitation of Ilazo Community Roads 14.4 | Upgrading of roads into DBST | TARURA
2-08 | Upgrading of Ntyuka Road to University of Dodoma 3.1 | Upgrading of roads into DBST | TARURA
2-09 | Rehabilitation of Makole Roads 6.0 | Upgrading of roads into DBST | TARURA
2-10 |Rehabilitation of Iringa Road — Michese - Chidimo 14.1 | Upgrading of roads into DBST | TARURA
2-11 |Upgrading of Miganga Community Roads 30.5 | Upgrading of roads into DBST | TARURA
2-12 | Upgrading of Mkonze Community Roads 15.4 | Upgrading of roads into DBST | TARURA
2-13 | Upgrading of Ndachi Community Roads 30.0 | Upgrading of roads into DBST | TARURA

Source: TANROADS, TARURA

TANROADS is currently planning to develop three-layered ring roads in Dodoma City in accordance
with the 2019 Master Plan, in order to mitigate traffic congestion in city centre as well as eliminate
heavy vehicle traffic from city centre by diverting through-traffic into such ring roads. The feasibility
study and detailed design for the Outer Ring Road have been completed and African Development
Bank (AfDB) is currently considering financial support for the Outer Ring Road. Also, TANROADS is
currently undertaking two feasibility studies for Middle Ring Road (Nanenane — Miyuji — Arusha
Road — Mkonze Road: 23.0 km) and Inner Ring Road (Shabiby Roundabout — Arusha Road
Roundabout: 5.0 km and Chimwaga Roundabout — Chinyoya — Kikuyu Road: 11.0 km). TANROADS
simultaneously requested the Government of Japan for Grant Aid for the Inner Ring Road Project.

In addition to the ring roads, TANROADS is planning to improve radial roads as well. One of the most
important projects for the radial roads in Dodoma City is widening of Dar es Salaam Road from city
centre at least up to the intersection with Dodoma Univ. Road. Another proposed road is the access to
Dodoma Univ. Road from Inner Ring Road.
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To Arusha 1
- (1) Outer Ring Road
To Mwanza
/ Kigoma
[(2) Middle Ring Road}
[(4) DSM Road WideningJ To Dar es Salaam
—
(3) Inner Ring Road \

[(5) Access to Dodoma Univ.J

‘To Iringa

Source: JICA Study Team
Figure 4.2.1 Proposed Road Network

(1) Outer Ring Road

The proposed Outer Ring Road is a new 110 km-long dual-carriageway circumferential road with a
radius of approximately 15 km. The road aims to improve connectivity and decongest traffic flow on
the existing major roads in city centre by diverting the heavy vehicles entering Dodoma City from the
four main Trunk Roads into the Outer Ring Road either to bypass Dodoma City completely or to
transfer to another radial route to suit their eventual destination and in so doing avoid the city centre.

TANROADS undertook feasibility study on the Outer Ring Road Project commenced from 5™ June,
2017 and completed on 5™ June 2018.

The total project cost is estimated at USD 220 million of which the AfDB will finance up to USD 120
million, government of Tanzania contribution is estimated at USD 22 million whereas the balance of
USD 78 million is expected from other donors.

(2) Middle Ring Road

The proposed Middle Ring Road is another new circumferential road with a radius of approximately
7.5 km. The Middle Ring Road will traverse the outer boundary of the existing settled area in city
centre and expected to improve mobility in city centre.

TANROADS is currently undertaking feasibility study on the Middle Ring Road Project (northern
section from Nanenane (Dar es Salaam Road) — Miyuji — Arusha Road — Mkonze Road (Singida
Road): 23 km).
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(3) Inner Ring Road

The application form for Japan’s Grant Aid for the inner ring road describes that the proposed scope of
works of the Project will include widening of the 9.5 km-long existing road and the construction of a
new 5.5 km-long road as shown in the figure below. The proposed alignment includes the sections
managed by TANROADS and TARURA as shown in the figure below.

Source: JICA Study Team in reference to the application form

Figure 4.2.2 Project Scope proposed by TANROADS

According to TANROADS Dodoma Regional Office, there were two candidate routes for the Inner
Ring Road. One is the alignment shown in the application form and another is the alignment shown in
the figure below, which is the extraction of the Inception Report of the TANROADS’ feasibility study
on the Inner Ring Road. The intersecting point with Iringa Road was tentatively shifted from the
original plan which was expected to be connected to Imagi Roundabout in order to avoid resettlement
of houses near the roundabout.

Source: Inception Report, TANROADS’ Feasibility Study
Figure 4.2.3 Study Target under TANROADS’ Feasibility Study
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Tanzania Railway Corporation (TRC) is planning to construct new Standard Gauge Railway (SGR)
line from Dar es Salaam to Mwanza with its total length of 1,219 km. The SGR construction project
will be implemented in five (5) lots as follows:

e Lotl: Dares Salaam — Morogoro (300 km)

e Lot2: Morogoro— Makutupora (422 km)

e Lot3: Makutupora — Tabora (249 km)

e Lot4: Tabora— Isaka (133 km)

e Lot5: Isaka—Mwanza (249 km)

Construction of Lot 1 (Dar es Salaam — Morogoro) is under way and is expected to be completed in
November 2019 and construction of Lot 2 (Morogoro — Makutupora) is ongoing and is expected to be
completed in February 2021.

A stakeholders’ meeting for the SGR Lot 2 was held at Dodoma on 10" January 2019 and the crossing
structures of SGR over existing and proposed roads were discussed with relevant agencies such as
TANROADS and TARURA.

The SGR will be constructed mainly as embankment with a 60m ROW. It is planned that all road
crossings will be grade separated and the SGR will cross over the roads. The type of the crossing
structure will depend on the size of crossing roads. Overpass bridges, underpass culverts are proposed
as typical crossing structures.

According to the original proposal, the alignment of the SGR will cross with the originally proposed
alignment of the Inner Ring Road twice. Therefore, a counter proposal was made by the SGR Project
to divert the alignment of the Inner Ring Road not to cross with the SGR. However, due to the two
reasons that: i) the Inner Ring Road should be constructed in front of the new Regional
Commissioner’s Office (under construction) and ii) the proposed access from Univ. Road to the Inner
Ring Road will start from the corner of the new Regional Commissioner’s Office, the counter proposal
was rejected by the other stakeholders and it was confirmed that the original proposal will stand and
SGR Project will provide two railway bridges over the Inner Ring Road.

Source: TRC
Figure 4.2.4 SGR Crossing (Proposed Inner Ring Road)
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Moreover, it should be noted that the Right of Way (ROW) of the missing link section of the Inner
Ring Road (north section) has not been secured by TANROADS due to the existence of Dodoma
Airport fence. According to the Aerodrome Design Manual of International Civil Aviation
Organization (ICAO), runway strip width of Dodoma Airport shall be at least 75 m on each side of the
centre line of the runway throughout the length of the strip.

According to Tanzania Civil Aviation Authority (TCAA) and TANROADS, the transfer of the land
outside of the runway strip from TCAA to TANROADS would be technically possible but this would

require the approval of the Permanent Secretary of Ministry of Works, Transport and Communication
(MOWTC).

To Arusha /

Dodoma Airport

-~
o

Shabiby RA

Figure 4.2.5 Property of Dodoma Airport

Source: JICA Study Team
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4.3 Topographic and Geotechnical Conditions

Dodoma City stands on abroad upland plateau with an altitude ranging from 1050 to 1468m above sea
level. Topography of Dodoma City is generally flat or rolling terrain. At the city centre of Dodoma
City, the elevation gradually incline from the south to the north.

Soil in Dodoma is considered to be of relatively low fertility, deficient in organic matter, moderate to
poor permeability with shallow soil depth. The soils are sandy clay, sandy loam and clay which are
reddish-brown or dark loam.

Storm water drainage in Dodoma City is controlled through the main storm water channel which was
constructed in earlier 1980’s. Dodoma City has no permanent rivers but gullies and seasonal streams.
During the rainy seasons, these gullies and seasonal streams collect water from surrounding areas and
discharge them into swampy areas located in the north-east of Dodoma City. Most of the storm water
channels constructed along the access and main roads in the city discharge their flows in the main city
storm water drain or streams as shown in the figure below (blue lines and arrows show the direction of
water flow).

Storm water in Dodoma City is mainly controlled by a combination of five rivers cross the city, the
largest storm water drain is the Kikuyu River which collects the storm water from Kikuyu Creek in
Kikuyu Ward and traverses through Hazina and Chinangali east wards, discharging its contents in the
wetland located on the north west of Mlimwa area.

To Arusha *
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Source: JICA Study Team
Figure 4.3.1 Topographic Condition
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5. Traffic Situation in Dodoma City

5.1 Traffic Survey

5.1.1 Outline of Traffic Survey

Traffic survey consists of traffic count survey at road sections and roadside origin-destination
interview survey was conducted at seven (7) locations shown in following table and figure in order to
understand current traffic volume and characteristics of arterial roads relevant to project road.

Table 5.1.1 Traffic Survey Schedule

No Location Traffic Count Il:l 2235;3:{ Survey Date Note
12hours 12hours th
1 DSM Road (Alfa Supermarket) (6:00-18:00) (6:00-18:00) 117 Jan 2019
5 Arusha Road (Mwenyecheri 12hours 12hours 8" Jan 2019
Maria Theresa Ledochowska) (6:00-18:00) (6:00-18:00)
Singida Road (Western side of 12hours 12hours th .
3 | the end of dual carriageway) (6:00-18:00) | (6:00-18:00) | ° Jam2019 | rain showers
Iringa Road (Southern side of 12hours 12hours th
4 | Chinyoya Roundabout) (6:00-18:00) | (6:00-18:00) | 10" Jan2019
Prime Minister Road (Mlimwa 12hours th
> | B Primary School) (6:00-18:00) - 8" Jan 2019
6 Arusha Road (Lake Oil) ( 6'102()11?1;(5)0) - 9™ Jan 2019 rain showers
Iringa Road (Southern side of 12hours th
7| Kikuya Roundabout) (6:00-18:00) - 107 Jan 2019

Source: JICA Study Team

Source: JICA Study Team
Figure 5.1.1 Traffic Survey Locations
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5.1.2 Results of Traffic Survey

(1) Traffic Count Survey Results

Following table shows the results of traffic count survey for 12 hours. Dar es Salaam Road is the
busiest road in the seven survey locations, and contributes to cargo transport by Heavy Goods Vehicle
(HGV) and passenger vehicles such as passenger cars and motorcycles. Arusha Road is also a busy
road, however, its share of HGV is lower than Dar es Salaam Road and Singida Road. The survey
location on Singida Road was almost on the edge of urban area of Dodoma City, therefore, its share of
passenger vehicle traffic for daily Dodoma city intra-traffic is lower than that on Dar es Salaam Road
and Arusha Road. Traffic volume on Iringa Road is lower than other three radial roads.

Table 5.1.2 12 Hours Traffic Volume

E s @ @« 2 = 5 = 2 § ?n 5 5 = S
= .E 2 t pz E = % £e 3 g & = = = 9 i
No = 3 % 2 | = P g S |BEwm| &g | g8 ]| & = |25 @
& E| 5| £ | E| F|E| & |8<|g5|E=| | =2 |88| =
Sl E|E| 2| 2| 5|2 |3d|z8|F | & || ¢ %
A [S IR B =
1 2207 | 1,596 791 194 329 1,530 20] 178 114] 301 24 1] 7,285
1 E)ig’[ 2 1,713 | 1,479 | 836 | 146 | 499 | 2,003 76 | 241 108 | 353 26 3| 7483
Both | 3,920 | 3,075 | 1,627 | 340 | 828 | 3,533 9 | 419 222| 654 50 4| 14,768
1 869 | 1,106 | 708 63 | 325 2,713 50 35 23 20 2 0] 5914
2 ﬁ)‘;&sha 2 1,005 | 601 | 680 40| 312 3,040 76 | 100 24 21 8 0] 5907
Both | 1,874 | 1,707 | 1,388 | 103 | 637 | 5,753 | 126| 135 47 41 10 0| 11,821
. 1 558 | 612 | 310 64 | 152 1,312 32| 243 57| 288 23 1| 3,652
3 fg;‘g‘da 2 568 | 480 | 336 94| 179 | 1,586 76 | 276 78 | 310 23 0| 4,006
Both | 1,126 | 1,092 | 646 | 158 | 331 2,898 | 108| 519| 135| 598 46 1| 7,658
, 1 200 | 164 | 125 28 59 | 486 6 41 7 39 3 0| 1,158
4 ig‘:fa 2 214 | 156 | 168 28 76 | 453 21 92 14 38 0 0| 1260
Both | 414 | 320 293 56| 135| 939 27| 133 21 77 3 0| 2,418
Prime 1 963 | 645 55 17 194 1,592 140 24 18 0 0 0| 3,648
5 | Minister | 2 709 | 566 67 18] 149 | 1242 108 16 9 0 0 0] 2,884
road Both | 1,672 | 1,211 | 122 35| 343 | 2,834 | 248 40 27 0 0 0] 6,532
1 1,792 | 1212 | 649 66 | 570 | 3,229 | 161 55 32 27 1 0| 7,794
6 ﬁ)‘;&sha 2 1,124 | 898 | 613 39| 283 1,711 | 134 14 30 14 1 1] 4862
Both | 2,916 | 2,110 | 1,262 | 105 | 853 | 4,940 | 295 69 62 41 2 1| 12,656
_ 1 469 | 257 | 174 28| 288 992 36 22 5 38 4 0| 2313
7 lg‘;‘dga 2 401 | 260| 134 41| 199 | 853 44 32 14 27 1 0| 2,006
Both | 870 | 517 | 308 69 | 487 | 1,845 80 54 19 65 5 0| 4319

Source: JICA Study Team

Note: Passenger Car Units (PCUs) are passenger car, pickup/van (1.0), small bus (1.3), large bus (1.6), 3
wheelers (0.5), motorcycle (0.3), 2 axles truck less than 5 ton (1.5), 2 axles truck 5 ton and more (1.8),
3-4 axles truck (2.2) and trailers (2.5).

Source: JICA Study Team
Figure 5.1.2 12 Hours Traffic Volume in PCU
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Table 5.1.3 Heavy Vehicle Ratio

No. Road Traffic Volume (veh. /12h) | Heavy Vehicle (veh./12h) Ratio of Heavy Vehicle
1 | DSM road 10,403 1,685 16%
2 | Arusha road 5,431 336 6%
3 | Singida road 4,428 1,456 33%
4 | Iringa road 1,344 290 22%
5 | Prime Minister road 3,355 102 3%
6 | Arusharoad 6,862 279 4%
7 | Iringa road 1,987 212 11%

Note: Heavy vehicle ratio is the share of heavy vehicles (large bus, 2 axles (5 ton-) and more) to total traffic volume
(excl. motorcycle and 3 wheelers).

Source: JICA Study Team

The following figures show hourly fluctuation of observed traffic by survey location and direction.
Morning peak hour is observed at most of all survey location between 7:00 — 9:00 except Singida
Road (No.3) because the survey location is on the edge of the urban area. Evening peak hour is
indefinite but starts around 17:00 — 18:00.

Source: JICA Study Team
Figure 5.1.3 Hourly Fluctuation of Traffic Volume
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(2) Roadside OD Interview Survey Results

2,692 samples were collected by roadside OD interviews as shown in following table. Less samples
were obtained from Singida Road (No.3) because of rain showers during the survey.

Table 5.1.4 Number of Samples and Sample Ratio

Passenger 3-daxles
No. Dir P'Cars, Small Bus | Large Bus . Motor- G Rigid Trailers
ickup / Wheelers cycle Truck Truck
Van
1 1 189 144 72 79 94 69 22 71
DSM Rd. (5.0%) (18.2%) (37.1%) (24.0%) (6.1%) (34.8%) (19.3%) (21.8%)
2 233 175 49 56 66 52 0 113
(7.3%) (20.9%) (33.6%) (11.2%) (3.3%) (16.4%) (0.0%) (29.8%)
2 1 199 60 15 53 39 26 3 5
Arusha Rd. (10.1%) (8.5%) (23.8%) (16.3%) (1.4%) (30.6%) (13.0%) (22.7%)
2 96 100 38 44 33 61 11 16
(6.0%) (14.7%) (95.0%) (14.1%) (1.1%) (34.7%) (45.8%) (55.2%)
3 1 28 7 12 9 15 13 0 15
Singida Rd. (2.4%) (2.3%) (18.8%) (5.9%) (1.1%) (4.7%) (0.0%) (4.8%)
2 25 19 12 11 11 9 2 10
(2.4%) (5.7%) (12.8%) (6.1%) (0.7%) (2.6%) (2.6%) (3.0%)
4 1 35 22 6 12 8 11 0 11
Iringa Rd. (9.6%) (17.6%) (21.4%) (20.3%) (1.6%) (23.4%) (0.0%) (26.2%)
2 28 20 7 16 12 16 3 3
(7.6%) (11.9%) (25.0%) (21.1%) (2.6%) (14.2%) (21.4%) (7.9%)

Note: Sample ratio shows the rate of the sample number collected to the counted traffic volume
Source: JICA Study Team

Based on the results of the OD interviews and traffic count survey, vehicular OD matrices were
formulated as shown in following figures. Expansion ratio to daily (24 hours) traffic is prepared by F/S
on Inner Ring Road (TANROADS).

Passenger Cars
Source: JICA Study Team

Figure 5.1.4 Desire Line by Roadside Interview Survey
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Buses

Motorcycles
Source: JICA Study Team

Figure 5.1.5 Desire Line by Roadside Interview Survey (cont’d)
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2 Axles Trucks

Heavy Goods Vehicles
Source: JICA Study Team

Figure 5.1.6 Desire Line by Roadside Interview Survey (cont’d)
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5.2 Traffic Analysis

5.2.1 Assumption of Traffic Analysis

Future traffic volume is required in the consideration of design and priority of project roads. However,
at present, there is neither an urban transport master plan involving various traffic surveys such as
person trip survey, nor a detail urban planning master plan involving detail socio-economic framework
and quantitative future public transport services plan. Thus, future traffic demand is estimated based
on following assumptions.

(1) Population Growth

Based on the Population Censuses in 2002 and 2012, annual population growth rate of Dodoma City is
5.8% p.a. However, In the Dodoma National Capital City Master Plan, a population growth of 5.5%
p.-a. was used to estimate future residential area in 2018-2069. Therefore, based on the Dodoma
National Capital City Master Plan, annual population growth rate in this Study is defined at the rate of
5.5% p.a.

Source: Based on the Dodoma National Capital City Master Plan (1% Draft), JICA Study Team prepared.
Figure 5.2.1 Future Population in Dodoma City

(2) Elasticity of traffic demand to population growth

In this Study, future traffic demand is calculated by population growth rate and the elasticity of traffic
demand to population growth. Elasticity of traffic demand to population growth was calculated based
on the results of cordon line traffic count survey in Dar es Salaam Transport Policy and System
Development Master Plan (2007, JICA) and The Project for Revision of Dar es Salaam Urban
Transport Master Plan (2018, JICA).

Table 5.2.1 Elasticities of Traffic Demand to Population Growth Rate

Passenger Cars Buses Goods Vehicles
Elasticity 1.58 1.06 1.18
Source: Based on the Dar es Salaam Transport Master Plan Studies, JICA Study Team prepared.

As for the results, future traffic demand in 2029 was found to be: 2.79 times of that in 2019 for
passenger car demand, 1.81 times for buses, and 2.02 times for goods vehicles.

Table 5.2.2 Expansion Ratio of Traffic Demand

2019 2029f 2039f
Population Growth (5.5% p.a.) 1 1.71 2.92
Traffic Growth (Passenger Cars) 1 2.70 4.61
Traffic Growth (Buses) 1 1.81 3.09
Traffic Growth (Goods Vehicles) 1 2.02 3.44

Source: JICA Study Team
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5.2.2 Results of Traffic Analysis

The calculated future traffic demand was assigned on a simplified road network for Dodoma City to
obtain future traffic demand on the project road section. Road network for traffic assignment was built
based on GIS data with the following QV conditions.

Table 5.2.3 QV Condition of Road Network for Assignment

Road Type Area Num. of Lanes Assiglzglceul;:iac;)pacity Free (Fkll(;v/vhfpeed
Trunk Road Urban 2 12,000 60
4 43,300 60

Rural 2 15,000 80

4 62,600 80

Other Road Urban 2 8,400 35
4 24,400 35

Rural 2 12,700 40

4 44,800 40

Unpaved 2 3,800 15

Source: Based on the QV condition prepared by DSM M/P in 2007, JICA Study Team prepared.

In order to consider future road projects, the following four assignment cases and a control project
case (case 0) were prepared, and results are as indicated in the following figures.

Table 5.2.4 Future Network for Assignment Case

Case Outer Ring Road Dual ngrNi[aiszay for Inner Ring Road Middle Ring Road
0 None None None None
1 Open Open None None
2 Open Open Open (North Section) None
3 Open Open Open (All Section) None
4 Open Open Open (All Section) Open

Source: JICA Study Team

Year 2029 Year 2039
Source: JICA Study Team

Figure 5.2.2 Case 0: Future Traffic Demand on 2019 Network
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Year 2029 \ g Year 2039
Source: JICA Study Team

Figure 5.2.3 Case 1: Dual Carriageway for DSM Road

‘\?\

Year 2029 R Year 2039
Source: JICA Study Team

Figure 5.2.4 Case 2: 4 lanes for DSM Road and IRR North Section

Year 2029 \ Year 2039
Source: JICA Study Team

Figure 5.2.5 Case 3: 4 lanes for DSM Road and IRR All Section
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Source: JICA Study Team

Figure 5.2.6 Case 4: 4 lanes for DSM Road and All Ring Road

Following table shows the summary of assigned traffic volume by case and road sections.

Table 5.2.5 Future Traffic Demand at Major Sections

' Ref. 2029 2039
Road Section No Case 1 Case 2 Case 3 Case 4 Case 1 Case 2 Case 3 Case 4

(pcu/day) | (pcu/day) | (pcu/day) | (pcu/day) | (pcu/day) | (pcu/day) | (pcu/day) | (pcu/day)
DSMRd | CBD-IRR 1 17,300 13,300 12,400 12,200 30,200 21,600 20,100 25,300
DSMRd | IRR-MRR 2 21,800 23,100 23,100 21,200 35,000 36,400 35,900 38,700
DSMRd | MRR-UNIV 3 9,600 9,600 9,600 11,100 15,000 15,500 15,400 16,700
IRR North 4 4,900 13,500 13,200 10,500 7,800 23,400 22,100 16,500
IRR South East 5 0 0 1,400 1,000 0 0 1,900 1,700
IRR South West 6 7,200 6,300 6,100 5,000 12,300 10,700 12,800 14,600
MRR North East 7 0 0 0 7,200 0 0 0 18,300
MRR North West 8 0 0 0 9,600 0 0 0 16,000
MRR South East 9 0 0 0 100 0 0 0 200
MRR South West 10 0 0 0 1,600 0 0 0 8,500
ORR North East 11 6,400 6,300 6,300 5,000 11,700 11,000 10,700 8,600
ORR North West 12 6,400 6,300 6,300 5,000 11,700 11,000 10,700 8,600
ORR South East 13 500 400 400 400 900 800 1,300 3,000
ORR South West 14 500 500 500 500 1,000 900 900 900

Source: JICA Study Team
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6. Issues and Challenges of Present Road Traffic

6.1 Issues of Road Traffic

As discussed in the previous chapters, Dodoma City is facing challenges such as an increasing
infrastructure development demand and increasing traffic against a low-level of road network (both
road network density and road surface conditions). The issues facing the present road network in
Dodoma City are summarized as follows:

(1) Road Network Issues

The arterial roads developed in Dodoma City are the only four (4) radial Trunk Roads, namely; Dar es
Salaam Road, Arusha Road, Singida Road and Iringa Road, and there is no subsidiary arterial road to
offset demand. Therefore, the dependency on these arterial roads is extremely high. Looking at the
present road network in Dodoma City, the following problems can be observed:

e Low capacity of arterial roads: Due to increasing traffic volume in and through Dodoma City,
the arterial roads, particularly Dar es Salaam Road, oversaturate and the service level of these
arterial roads will only worsen.

e Low linkage of roads with many missing links: Dodoma City historically developed its
modular communities, particularly those along Dar es Salaam Road, and these communities
were not well connected each other. TARURA Dodoma is currently making an effort to improve
the local road networks connecting these modular communities, and linking these local networks
to the arterial roads.

e Low density of roads: The four radial trunk roads in Dodoma City have for a long time served
to assist the development of the City. Due to continuous expansion of planned and unplanned
development in Dodoma City, the road network is becoming scarce in terms of density, and
needs to be maintained to ensure accessibility and mobility around the City.

e Low level of surface condition: The majority of the road network in Dodoma, particularly that
of local roads, still remain in unpaved condition which adversely affects accessibility and
mobility around the City during the rainy season.

The absence of secondary arterial roads increases dependency on the arterial roads and thus the traffic
volume on the arterial roads is reaching its capacity. Provision of redundancy in the road network is
urgently necessary.

(2) Traffic Management Issues

The abovementioned road network also has the problem of traffic management. All the inter-regional
and intra-regional traffic passes through the same corridor, for example, an influx of heavy vehicles
into city centre or mixed traffic of long-distance high-speed traffic and short-distance slow-moving
traffic, and such traffic conditions adversely affect traffic safety.

As discussed in Chapter 5, the majority of traffic demand of the freight traffic is not destined for the
city centre of Dodoma City and thus it is expected that such freight traffic will divert to the proposed
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ring roads. However, it should be noted that such a positive effect shall not be immediate because of
the following reasons:

e There are freight facilities in city centre (parking space on Arusha Road and truck terminal on
Singida Road) and there are needs to stop over at the city centre of Dodoma City;

o The distances from the nearest cities or towns to Dodoma City are too far and truck drivers
would prefer to stop at Dodoma for rest and sleep breaks.

Therefore, positive impact should only be expected upon shifting freight related facilities from the city
centre to the outside of the ring roads in order to divert freight traffic into the proposed ring roads.

Truck Parking Space beside Arusha Road Truck Terminal beside Singida Road
Source: JICA Study Team
Figure 6.1.1 Trucks in City Centre

(3) Linkage Issues

As discussed in Chapter 3, several development plans have been proposed or are under construction.
However the linkage between such development plans has not been fully considered. This includes:

e Linkage between sub-centres (Government City, State House, CBD)
e Linkage at transport hub between different modes of transport (SGR, new airport)

The central stations of SGR for both passenger and freight would attract more traffic. And as such,
smooth linkage between SGR and road traffic should be provided.

6.2 Required Developments

In order to cope with the situation discussed in part 6.1 above, the following measures should be
undertaken immediately:

e Reinforcement of the existing road network with a multi-layered network form in accordance
with the land use plan of the master plan.

e Expansion of road capacity by widening the existing trunk roads

e Creation of ring roads or bypass roads in order to divert heavy traffic from the city centre.
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7. Environmental Social Considerations

7.1 Natural and Social Environment Features

Based on the existing information, environmental and social conditions around the project site is
reviewed in the following sections.

7.1.1 Socio-economic features

Dodoma Region, the 12" largest in Tanzania with a population of about 2,083,588 people (2012), in
which the Capital City District is located, is geographically located in the middle of Tanzania. It lies at
an average altitude of 1,100 meters above mean sea level and spans over an area of about 41,311 km”.
The region is divided into 7 districts: Kondoa, Mpwapwa, Kongwa, Bahi, Chamwino, Chemba and
Dodoma City. The Dodoma Region administrative map is as shown in Figure 7.1.1.

Source: 2012 Census

Figure 7.1.1 Administrative boundary of Dodoma region
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According to the population and housing census in 2012, the population of Dodoma Municipality was
410,958; the distribution ratios of male, female, and rural, urban are shown in the Table below.

Table 7.1.1 Population and its distribution by Male-Female and Rural-Urban

Region/ Districts

Total Population

Male

Female

Rural

Urban

Dodoma Municipality

410,956

199,487

211,469

197,320

213,636

Source: Census 2012

Table 7.1.2 Number of Households and its distribution by Rural- Urban and gender of HH head
and the average size of HH

q - Male Female Average HH
Region/Districts HH Number Rural Urban headed HH | headed HH size
Dodoma Municipality 92,978 44,076 48,902 63,815 29,163 43

Source: Census 2012

Figure 7.1.2 shows the population density of Dodoma Municipality in 2012. It shows that the overall
population density of Dodoma City is still low but relatively concentrated at the city centre, the CBD

and surrounding areas.

Source: First Draft of Dodoma Capital City Master Plan (2019-2039) (2018)

Figure 7.1.2 Population Density of Dodoma Municipality by Ward
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7.1.2 Land use and Protected Areas in Dodoma City

The Table 7.1.3 and Figure 7.1.3 shows the existing land use in Dodoma city and the breakdown of the
land use area respectively.

The main land use categories include residential, institutional, nature reserves and recreation, and the
Mzakwe water source field. The planned project concerned area mainly lies within the residential area,

and commercial area where development has already progressed.

Table 7.1.3 Area of Existing Land Uses of Dodoma City

No. Land Use Category Area (ha) Tot(’:i Zfrea
1 | Residential 34,072.97 13.03
2 | Commercial and CBD 887.15 0.34
3 | Institutional 34460.14 13.18
4 | Industrial 333.34 0.13
5 Nature Reserve and Recreation 47,775.68 18.27
6 Scattered Settlements and Farming 204,240.90 35.95
7 Mzakwe Water Source Field 34,505.74 13.19
8 Catchment Area for Well Fields 6,411.26 2.45
9 | Dry Port 536.37 0.21
10 | Marshalling Yard 499.68 0.19
11 | Airport 4,429.68 1.69
12 | Government City 742.17 0.28
13 | Water Bodies 2,868.29 1.10
Total 261,529.96 100.00

Source: First Draft of Dodoma Capital City Master Plan (2019-2039) (2018)
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Source: Prepared by JICA Study Team based on First Draft of Dodoma Capital City Master Plan (2019-2039) (2018)

Figure 7.1.3 The Land use map and the proposed project site in Dodoma city
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According to the collected information, there is no protected areas, or natural environmentally
sensitive areas in the target project area. The nearest such designated area is Dodoma Reservoir which
is a Forest Reserve approximately 5.5 km away from the proposed project site. The project location
map showing the protected area is shown in the figure and table below.

Kigongkwe
(App.55km)

Vikonje
(App.25 km)

Target project site l

Dodoma Reservoir
(App.5.5km)

Source: JICA Study Team

Figure 7.1.4 Natural Protected Area Map in the Project Area and Distance from Project Area

Table 7.1.4 List of Natural Protected area and the information

Name of Protected Area

(distance from the site to project area ) LRI L)

Dodoma Reservoir Forest Reserve

(app. 5.5km) Area: 5.49 km®

Management Authority: Tanzania Forest Services (TFS) Agency
International Criteria: Not applicable

Vikonje Forest Reserve

(App. 25km) Area: 2.51 km?

Management Authority: Tanzania Forest Services (TFS) Agency
International Criteria: Not applicable

Kigongkwe Forest Reserve

(App.55km) Area: 45.35 km?

Management Authority: Tanzania Forest Services (TFS) Agency
International Criteria: Not applicable

Source: JICA Study Team
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7.2 Relevant Laws and legislation on Environmental Impact Assessment (EIA)

7.2.1 Laws and legislation relevant to EIA

In Tanzania, the major relevant laws and regulations on EIA procedure are: National Environment
Policy, (1997), Environmental Management Act (2004), and Environmental Impact Assessment and
Audit Regulations (2005). These core policies and laws are described below. Other relevant policies,
laws and regulations are summarized in Table 7.2.1.

(1) National Environment Policy, 1997

The National Environment Policy (NEP, 1997) is the main policy governing environmental
management in the country. The policy addresses both natural and socio-environmental issues, and
adopts the key principle of sustainable development. This policy requires EIA to be mandatory for all
development projects likely to have significant environmental impacts. The intention is to ensure that
the development projects are implemented in an economically sustainable manner while safeguarding
environmental and social issues for the benefit of the present and future generations.

(2) Environmental Management Act, 2004

The Environmental Management Act (EMA) No 20, enacted in 2004, governs environmental
management issues including EIA requirements in the country. The Act stipulates that any developers
of projects requiring EIA by law shall undertake EIA at their own cost before commencing the Project.
The Act also defines a general scope of environmental management tools to facilitate consistent
policing and enforcement, such as: (i) Environmental Impact Assessment (EIA), which helps to
identify and minimize possible impacts from a proposed development before commencement, (ii)
Environmental Monitoring for compliance with set standards, and (iii) Environmental auditing, which
evaluates how well environmental organizations, management and equipment are working.

(3) Environmental Impact Assessment and Audit Regulations, 2005

Environmental Impact Assessment and Audit Regulations provide rules relative to procedures for and
carrying out of environmental impact studies and environmental audits as provided for under the
Environmental Management Act (2004). They prohibit the carrying out of projects without an
environmental impact assessment required under the Environmental Management Act and define the
contents and form of an environmental impact assessment and the basic principles of an environmental
audit. A developer shall apply for an environmental impact assessment certificate in the form
prescribed by these Regulations. The final decision on an environmental impact assessment shall be
taken by the Minister. The Regulations also provide for public hearings in relation to environmental
impact assessments and appeal against decisions of the Minister.
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Table 7.2.1 List of Relevant Policies, Laws and Regulations on EIA

No. Name of thc.e Legislation Authority
(year issued)
(Natural environment and social environment)
1 National Environmental Policy (1997) Department of Environment (in the Vice
: President’s Office) and National
2 Environmental Management Act, Cap. 191 (2004) Environmental Management Council (NEMC)
Environmental Impact Assessment and Audit Regulations
3
(2005)
4 Environmental Management (Air Quality Standards)
Regulations (2007)
5 Environmental Management (Hazardous Waste Control and
Management) Regulations (2009)
- - - NEMC
Environmental (Solid Waste Management) Regulations,
6
(2009)
7 Environmental management (Quality Standards for Control of
Noise and Vibration Pollution) Regulations (2011)
3 Environmental management (Quality Standards for Control of
Noise and Vibration Pollution) Regulations (2011)

Source: JICA Study Team

7.2.2 Procedure of EIA

Tanzanian environmental matters are governed by the Environmental Management Act (Act No. 20,
2004), (hereinafter referred to as “the Act”), and its implementation is regulated by the Environmental
Impact Assessment and Audit Regulations, 2005 (the Regulation).

In the Regulation, projects are classified into category “A: Mandatory Projects”, “B1l: Borderline
Project”, “B2: Non- Mandatory” or Special Category.

Regarding the road project, it falls under either category A or B1 as shown in the table below.

Table 7.2.2 Possible project categories for road projects

Project . .0
Category Project activity
A 9. TRANSPORT AND INFRASTRUCTURE
(a) construction and/or expansion of trunk roads;
BI 8. TRANSPORT AND INFRASTRUCTURE
(a) rehabilitation of trunk roads and airports / airport strips and their ancillary facilities;

Source: Environmental Impact Assessment and Audit Regulations, 2005

The project involving widening of the existing road or development of a new road is highly expected
to fall under category A.

According the Regulation, category A project takes following steps.
(a) Submission of Application form and Scoping report to the Council

(b) Conducting Environmental Impact Assessment (EIA) and preparation of Environmental Impact
Statement (EIS)

(c) Review of the EIS by the Council

(d) Approval of the EIS and Issuance of certificate by the Minister
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7.3 Relevant Laws and Legislation on Land Acquisition and Resettlement

7.3.1 Laws and Legislation Relevant to Land Acquisition and Resettlement

The relevant legislation on land acquisition and resettlement in Tanzania is set out in the following
laws. Other relevant laws and regulations are summarized in Table 7.3.1.

(1) The Constitution of Tanzania, 1977

The Policy, legal framework to address the social dimensions, impacts and implications of the Project
is based on the following articles of the Constitution of the United Republic of Tanzania of 1977:

e Article 24 (1): Subject to provisions of the relevant laws of the land, every person is entitled to
own property, and has a right to the protection of his property held in accordance with law.

e Article 24 (2): It shall be unlawful for any person to be deprived of property for the purposes of
nationalization or any other purposes without the authority of law which makes provision for
fair and adequate compensation.

Therefore, compensation is both a legal and constitutional right under Article 24 of the Constitution of
the United Republic of Tanzania of 1977.

(2) Land Act of 1999

This Act regulates land allocation excluding village lands. For village land management, the Village
Land Act (No. 7), 1999 is the law to be referred. The Land Act specifies that all land continues to be
public property. Land is vested in the President as Trustee for and on behalf of all the citizens of
Tanzania. The Act also recognizes land as a property and has value.

Section 156 of the Land Act 1999 requires compensation to all persons for the use of land to which
they have a lawful claim or actual occupation as a communal right. This includes: (i) any damages
suffered with respect to trees, crops, and buildings as result of road construction, and (ii) damage due
to surveying or determining the project route. It is the responsibility of governmental bodies such as
Ministries, Local Government Authorities or corporate bodies that apply for right of way to
compensate the respective land owners.

(3) The Land Acquisition Act, 1967

The Land Acquisition Act, 1967 is still the principal legislation for land acquisition. Under the Land
Acquisition Act, 1967, the President may, subject to the provisions of this Act, acquire any land for
any estate or term where such land is required for any public purpose.

Land shall be deemed to be acquired for a public purpose where it is required, for example, for
exclusive Government use, for general public use, for any Government scheme, for the development
of agricultural land or for the provision of sites for industrial, agricultural or commercial development,
social services, or housing or; where the President is satisfied that a corporation requires any land for
the purposes of construction of any work which in his opinion would be of public utility or in the
public interest or in the interest of the national economy, he may, with the approval, to be signified by
resolution of the National Assembly and by the order published in the Gazette, declare the purpose for
which such land is required to be a public purpose and upon such order being made such purpose shall
be deemed to be a public purpose; or in connection with the laying out of any new city, municipality,
township or minor settlement or the extension or improvement of any existing city, municipality,
township or minor settlement; etc.
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Upon such acquisition of any lands, the President is compelled on behalf of the Government in respect
thereof, out of monies provided for that purpose by Parliament, to compensate the land owner, as may
be agreed upon or determined in accordance with the provisions of the Land Acquisition Act, 1967.

The President may also revoke a right of occupancy if in his opinion it is in public interest to do so.
Accordingly, the land for which a right of the occupancy has been revoked reverts back to the
Government for re-allocation pursuant to the existing needs. Although the land belongs to the
government, some changes on the land may have taken place. Therefore, each land has its value to the
owner; requiring compensation to land owners who have had their lands taken away. Based on this act
the villagers affected by the Project are claiming that they ought to be compensated for the lost farms
and land used for residential purposes.

(4) The Land (Assessment of the Value of Land for Compensation) Regulations, 2001

According to the regulation outlines that the basis for assessment of the value of any land and
un-exhausted improvement for the purpose of compensation shall be its market value:

According to the regulation, the following are eligible for compensation/resettlement:
e Holder of right of occupancy (Section 22 of the Land Act of 1999);

e Urban or suburban land acquired by the President under Section 60 of the Land Act, 1999.

The regulation also states that, “the basis for assessment of the value of any land and un-exhausted
improvement shall be the market value of such land”. The market value is arrived at by the use of
comparative method proven by actual recent, sales of similar properties or by the use of the income
approach or replacement cost method, in case the property is of special nature and not saleable.
According to the regulation an assessment of the value of land and un-exhausted improvements is
done by a qualified valuer and verified by the Chief Valuer of the Government or their representative.
Compensation issues include: (i) the value of un-exhausted improvement, (ii) the disturbance
allowance; transport allowance; accommodation allowance, and, (iii) the loss of profits. In addition, if
compensation is not paid promptly, interest may be additionally paid.

Table 7.3.1 List of Relevant Policies, Laws and Regulations on Land Acquisition and Resettlement

No. Name of th? Legislation Authority
(year issued)
(Land acquisition and resettlement)
1 Constitution of the United Republic of Tanzania, Cap. 2 (1977) Iggﬁlsségtfof n‘gisg?t?aizd
2 National Land Policy (1997)
3 Land Act, Cap. 113 (1999)
4 The Land (Amendment) Act (2004)
5 The Village Land Act (1999)
6 Land Use Planning Act, No. 6 (2007)
7 Land Acquisition Act (1967) Ministry of Lands, Housing and
8 The Valuation and Valuers Registration Act (2016) Human Settlements Development
9 The National Land Use Planning Commission Act (No. 3) (1984)
10 | Land (Forms) Regulations, 2001
11 | Land (Assessment of the Value of Land for Compensation) Regulations, 2001
12 | Land (Compensation Claims) Regulations, 2001
13 | Land (Management of the Land Compensation Fund) Regulations, 2001
Village Administration; Ministry
14 | The Village Land Regulations, 2001 of Land Housing and Human
Settlements Development

Source: JICA Study Team
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7.3.2 Procedure of land acquisition and resettlement

Regarding land acquisition and resettlement in Tanzania, MOLHHSD is the responsible ministry for
approval of Compensation and Resettlement Plan (CRP) also referred to as Resettlement Action Plan
(RAP) in JICA guideline.

According to the Road Sector’s Compensation and Resettlement Guideline (2009) and the interview
with a social officer from TANROADS, the following steps are to be taken.

(a) Initial (Reconnaissance) Survey

(b) Consultation with Authorities and the PAPs before Census and Socio-Economic Survey
(c) Census and Socio-Economic Survey

(d) Land/ Property Assessment Survey

(e) Consultations with the Authorities and the PAPs

(f) Preparation of the CRP/RAP and Valuation report

(g) Obtaining approval from Chief Government Valuer of MOLHHSD

7.4 Result of Site Survey

7.4.1 Surrounding environmental and social situation on the proposed route

Two (2) proposed routes for the Inner Ring Road were divided into seven (7) sections as show in
Figure 7.4.1. Site reconnaissance was conducted and the surrounding environment of each section was
surveyed. The description and photos of land use and surrounding environment which represents the
each proposed route are shown in Table 7.4.1.

Source: JICA Study Team
Figure 7.4.1 Target Routes of the Project
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Table 7.4.1 Surrounding Environment of the Proposed Route

q Major .
Section Land use Photos representing the target routes
(N Residential/
commercial
area
Runway of the airport and the land located in the | Residence located in the south of the airport
South of the current airport
(1) Residential/
commercial
area
Residence and commercial facilities existing on | Residence and commercial facilities existing on
the (17) the (1)
2) Residential/
commercial
area
ROW seems to be widely secured but many | Some residence and buildings locates along the
trucks are parking alongside of the part of the | route (2) but the ROW seems to be widely
route (2) secured
3) Residential
area/
Scrubland
Residential community is exisiting on the route | No road is exsiting on the part of the route (3)
3) and surrounded by scrubland
3" Residential
area/
Scrubland
Scrubland and some residences on the route (3) | No road is exsiting on the part of the route (3)
and surrounded by scrubland
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Section

Major
Land use

Photos representing the target routes

“)

Commercial
area/
Scrubland

Some hotels are existing along the route (4)

No road is exsiting on the part of the route (4)
and surrounded by scrubland

“)

Residential
area/
Scrubland

Residences community is spread on the route

“)

Part of the route (4”) is scrubland

Source: JICA Study Team
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7.4.2 Key items to be surveyed

Several key items were selected as indicators for the proposed route on the natural and social
environment features through preliminary environmental survey as shown in Table 7.4.2.

Considering that all the candidate routes are located in the surrounding environment of residential and
commercial area, some impact may be expected in pollution and social environment. With regards to
natural environment, proposed project routes are located in developed areas of the centre of the city
and no natural protected areas exist nearby. Therefore, natural environment factors are considered to
have no impact for all the proposed routes and thus not included in evaluation.

Table 7.4.2 Selected Key Items and Reasons on Environmental evaluation

X o Proposed Rating Criteria
Type Key item Reasons Detailed item
A B C
I. Pollution | 1. Noise and air | Construction works Distance from the | D=50m 50<D<100m | 100m=D
pollution for new road or nearest residential
widening of the road | area
may give negative
impact to residential
area
I1. Social 1. Involuntary | Construction Number of 200=No. 50<No0.<200 | No.=50
Resettlement | activities may cause | affected dwellings
land acquisition and | (structures) and
resettlement and give | expected displaced
impact to dwellings persons (DP)
2. Culture and sensitive receptor [ Nyumber of 1&more 1&more No.=0
(sensitive such as religious affected sensitive | (not movable) | (movable)
receptor) facility, hospital and | ocentor (religion
school. facility and school)

Source: JICA Study Team

7.4.3 Summary of Preliminary Environmental Evaluation

A summary of environmental evaluation for candidate sections of the project is shown in the table
below. The proposed projects are construction activity of totally 2-6 km length road including
widening of the existing roads and new road construction. In accordance with interviews with the
NEMC and the Environmental officer from TANROADS, all the proposed sections fall under
EIA-mandatory projects and thus it is necessary to obtain the Environmental certificate.

7-13




Data Collection Survey on Dodoma City Roads in the United Republic of Tanzania

FINAL REPORT

wea] ApmS YOIf :90In0S
2102 snsud)) ur ediotunjy] BwoOpo(q JO 9ZIS PIoYasnoy ueaw 0} JuLLdjal pjoyasnoy 19d suosiad ¢ JO 9zIs p[oYyasnoy uo paseq pajewnss a1e suosiod paoe[dsIp JO "ON

Pa0adxd
SI JUOWIO[ASeY pue uonismboe pue| jo
9[BOS 9JBIIPOW I0JAIA ], '()(T PIOIXD JoU
SO0p J Jo ‘ou pojoadxd oy) ‘IoAdMOY]

*pajoadxa st
joedwr SWOS 910JoIdY) AJUNUIIOD
[enuapisaxr  Surssed 31 9nor ot

(UDZ"€) PeOY MIN JO UOLINLSUO))
W[ "¢ "YFsud] [e10L

*9)N0I 9y} UO PAFIIUSPI 10U ‘Aunuwwod  [enuopisar  sassed )1 SIUQWIA[)ASAI pUB PUB[QNIDS PUB BAIEB [BUIPISI
sem 10)dodor oAnISUdS Auy D | pue peor mou Jo UOnONNSUOD ST ANOI YL, | 00T UeY SST g | st juowuomauo  Suipunoung \% ifdex snewy — 9930 D MON | ()
paroadxa "po30adxa st spoedwil maf 910J2IdY [, (un[£°() peoy MaN JO UONONNSUO)) o
‘palodyje SI JUOWQNAsAl  pue uonisinboe pue| ‘WO Uey) QIOUI SI BIIR [BJUIPISAI (unyy' 1) SuruopIp o
jou Jnq 9nol dy} Suole WNWIUIW ‘9I0JIdY ], POy dIe dInol JS9JeOU WO} QoueISIp Ay W[ -qISud[ [eJ0L
uonoONISUOd Jopun SI YJO oy Suoje Junsixo saImonys ‘papnjout SIUSWIA)ASAL PUE BAIE [RIDISWUIOD PUB PUB[QNIOS
S JOUOISSIWIWOd  [BUOISY D | St peor mau jo uoponnsuod ysInoyyy | 0 ueyy sso] D | Ajurewr st osn pue| Aqieou oyJ, o) YV AqIqeqS—995JO D MON (%)
"Pa399dxa SI JUSWIS[1)ISAI pue "paroadxo
‘pajodyJe uonisimboe pue| jo 9[eds djerdpouwr Ing st j10edwl oWOS 910JAIAY], "PIJLIO] (U] ¢) PROY MON JO UOHONIISUOD) o
jou jnq ool 3y} 3Juofe ‘007 Pa99xa jou Aewl J(J JO "ON Pa1oadxd A[oso[d  o1e  s3urjomp  dwos g ¢ [qIsud] [eI0L
UonONISUOd Jopun SI YJO oy -ea1e [enuopisar Juissed Apued sty SIUQWIA)ASAL puB pUB[QNIOS PUB BAIE [RIIUIPISAI
S JOUOISSIIWIOd  [BUOISY D | pue peo1 mou Jo uonONNSUOD ST ANOI AL | 007 Ueyl SSOT g | st wowuomaud  Suipunoums | Y RDYJO DY MON —.vd Isew] | (.¢)
“P10adXa ST JUSWIS[IIISAT PUB ‘paroadxo
‘PAode Jou Inq uonisinboe pue| jo o[edos ojeIOpOW Inq st 10edwil oWIOS 910JoIOY], “PAJLIO] (Unj6'7) PROY MON JO UOHONIISUOD) o
9)no1 dY) Fuo[e UOHINISUOD ‘007 PI99Xa j0u Aew J( JO "ON Paroadxo Ajosopp  oxe S3urjjomp  Qwos D[ ¢ - ISU9] [B10 ],
zopun st dojo (DY) oy -eare [enuopisar Juissed Apred st ) SIUQUWID[)ASAL puE PUB[QNIOS PUB BOIE [BNJUIPISI
S JOUOISSIIWOd  [BUOISOY D | pue peol mou Jo UONONNSUOD ST ANOI YL | 007 UBYl SSOT g | st wowuonmaud  Juipunoumns | Yy APJO DY MON — v 1seul] (€)
"pa3oadxd (UDyG°G) auel-f 03
st joedwl oWIOS 9I10JOIOY], "PAJedIO] que[-g wolj peol Sunsxo Jo SUIUIPIM
"Pajod)ye J0u 'pa10adxa SI JudW[139sAI AJoso[o a1e s3uljomp owos pue un[G'S ISuUI] (10,
nq 9ynol oy} Juore Jursixd pue uonisinboe pue] pajywI] 9I0JAIY SIUQWIA[))ASAI BOJE [BIOIOUWIIOD PUB  [RIIUIPISAI
Q1e  [0OUYOS pue yoIny) D | pemoos Ajopim 9q 0} SwAes MOV | 0§ ueyr ssoT D | Ajurewr st eare joofoxd 303re] v Vi 15eu] — 1Zualepy ()
‘paroadxa (unyg ¢) aue-f 03
st j10edwl oWOS 910JOIOY], "PIJEIO] que[-g WOl peol SunsIxd Jo SUIUIPIM
palodyje ‘00140[9q 9q ABw J(J JO Joqunu AJoso[o o1e Ss3ul[omp QWOS pue 6 ¢ "qISud[ [eJ0L
jou Jnq Qmor Ay Fuope pajoadxa ay) pue dnoi 10318} 9yl Fuofe SIUQWIA)ASAL BOIE  [BIOJOUWILIOD PUB  [BIIUIPISAI
Sunsixo s1 [ooyos Arewid D | ®oIe [EIOIOWIWIOS PUE [BUIPISAL SI QIOYL | 00T Ueyl Sso] g | Ajurewr st eore joofoxd 3031l | VY Zwdlepy — 1qid ex snewany | (1)
‘paroadxo (UD[(°7) peoy MAN JO UONONNSUO)) o
s1 joedwr owos 210010y, "PAILIO] (unyg 1) Suruopip o
‘uonisiboe pue| swos se [[om se Jd AJoso[o o1e sSul[[omp ouwios pue uo[C¢ ISUI] [BI0 ],
'parddlge 9q 001 Aerewnrxordde asneo Aewr jiodire jo SIUQUWID[)ASAL BOJE [BIOJOUWIIOD DUE [RIIUSPISI
Aewr pue Sunsrxo ST yoIny) Vv | puel oy Surproae peor mou Surdopoadq | g0z Ueyl SSOT g | Aurewr st eore joofoxd 308Ie] A% Vi eg - vd Aqiqeqs (1)
7 = =
& dd Jo dunjoA & &
uondrLsaq = uondLsaq poradxy = uondrasaq = P
ae s os uonIPuod pue AANIY 33f0ig 2
]
=)

(103d393.1 9APISUIS) dIM[ND

JUIWII[YIISAY ATejunjoAuy

uonnyjod Jre pue 310N

JUIWUOIIAUY [EI20S

uopnyiog

3InsaJ Adnuns [ejuawuodiaug Adeujwipdid jo Aewwns  €'p°/ 3|qel

7-14



Data Collection Survey on Dodoma City Roads in the United Republic of Tanzania
FINAL REPORT

8. Implementation Plan of Dodoma City Roads Development

8.1 Methodology for Prioritizing Road Improvement Projects

As discussed in Chapter 4, there are a number of on-going and planned road improvement projects in
Dodoma City listed in the pipeline projects under TANROADS and TARURA. These road
improvement projects under TANROADS include three ring roads and widening of Dar es Salaam
Road, and the progress of these projects will all affect urgency and necessity as well as the scope of
the Inner Ring Road Project requiring Japanese assistance. Accordingly, this Chapter will identify
justification of the Inner Ring Road Project, following the steps described below:

e The first step of this Study was to identify the priority of the on-going and planned projects
long-listed under TANROADS. The priority analysis included (i) Outer Ring Road, (ii) Middle
Ring Road (or Inner Ring Road), (iii) Inner Ring Road (or Most Inner Ring Road), (iv)
Widening of Dar es Salaam Road and (v) Access Road from Dodoma University.

e Once the first step justified necessity of the proposed Inner Ring Road Project, the second step
was to identify the priority alignment and segment and potential scope of works of the Inner
Ring Road Project.

A multi-criteria analysis was applied to identify the priority of the Project through these two steps and
the evaluation criteria applied to the multi-criteria analysis included: (i) urgency (e.g., volume capacity
ratio), (ii) efficiency (e.g., project cost against traffic volume), (iii) relevance with Master Plan and (iv)
social environment impact caused by the Project.

e Urgency: Importance of the Project requiring swift road improvement, say within 10 years. 2029
future traffic volume and volume capacity ratio (V/C) used as an evaluation factor.

e Efficiency: Investment amount of the Project and economic return against the investment.
Generally, economic analysis was widely applied to justify efficiency of the infrastructure
project with the project cost against traffic volume being applied as an alternative evaluation
indicator in this Study.

e Relevance with Master Plan: Following the GOT’s strong initiatives to develop Dodoma City as
National Capital and GOT recently reviews and revises to the Master Plan of Dodoma City,
relevance with the Master Plan was added as one of the evaluation criteria.

e Social environment impact: The Project may cause adverse environment impacts, particularly
those on resettlement and land acquisition, and these are applied as evaluation indicators of the
Project.

The following table summarizes evaluation criteria and factors, applied to this Study.
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Table 8.1.1 Evaluation Criteria for Prioritizing Road Improvement Projects

estimated at 2 M USD/km for Outer Ring Road and 4 M
USD/km for other roads.

Cost against traffic volume: Project cost divided by 2029
traftic volume

Criteria Evaluation Factors Evaluation Result

Urgency Traffic volume: YR 2029 projected traffic volume under the | V/C>1.0: High
assumption that the city development is well progressing as 0.5<V/C<1.0: Middle
planned in the Master Plan and all candidate road projects are | 0.5>V/C: Low
implemented.
Volume Capacity Ratio (V/C): YR 2029 projected traffic
volume against the 2 lane road capacity (Urban Road: 12,000
pcu/day, Rural Road: 15,000 pcu/day)

Efficiency Project Cost: Total project cost of 4 lane road improvement | V/C>1.0: High

0.5<V/C<1.0: Middle
0.5>V/C: Low

Relevance with

Pipeline projects proposed in the 2019 Dodoma City

Listed as pipeline projects:

M/P Development Master Plan High
Not listed: Low
Social Land Acquisition and Resettlement: The number of people | No. of resettlement (N)
Environmental required for resettlement and the area required for land N>200: High
Impact acquisition due to implementation of the Project 100<N<200: Middle
N<100: Low

Note: Total project cost of 4 lane road improvement is estimated at USD 2 million per km for Outer Ring Road,
referring to F/S and D/D study by TANROADS. Total project cost other roads including Inner Ring Road is
estimated at USD 4 million per km, referring to New Bagamoyo Widening Project (Phase-1) by JICA (See

the following table).

Items Amount Note
Project Cost in E/N (A) 5.1 billion yen
Road length (B) 12.9 km
Unit cost in 2012 (A/B) 0.39 billion yen
Unit cost in 2019 0.44 billion yen Price escalation: 1.7% p.a.
Unit cost in 2019 in USD 4.04 M USD/km 110 yen/USD

Source: JICA Study Team
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8.2 Segmentation and Prioritization of Road Improvement Project

8.2.1 First Step: Prioritization of Road Improvement Projects

The location and scope of the long-listed road improvement projects under the TANROADS are
summarized in the following figure and table. Following the methodology described above, each
long-listed project was analysed and prioritized based on the evaluation criteria and in conclusion the
result of prioritization on these projects justifies urgency and necessity of the Inner Ring Road Project.

e Widening of Dar es Salaam Road was evaluated as the most urgent and necessary project among
the long-listed projects, considering that future traffic demand observed along the said road will
exceed the existing 2-lane road capacity within 10 years, coupled with the expectation that the
project should derive limited adverse environment impacts.

e Inner Road Project was evaluated as the second most necessary project among the long-listed
projects. Considering the distribution of the future traffic among proposed three ring roads, the
Inner Ring Road is still expected to carry more traffic than other ring roads due to the traffic
characteristics in the city that the destination of nearly half of the traffic generated to/from the

CBD.
To Arusha 1
- (1) Outer Ring Road
To Mwanza
/ Kigoma
((2) Middle Ring Road |
[(4) DSM Road WideningJ To Dar es Salaam
, —
(3) Inner Ring Road \

[(5) Access to Dodoma Univ.J

‘To Iringa

Source: JICA Study Team
Figure 8.2.1 Location of Road Improvement Projects for Prioritizing Analysis
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Table 8.2.1 List of Road Improvement Projects for Prioritizing Analysis

(1) Outer Ring | (2) Middle Ring | (3) Inner Ring (4) DSM Road (5) Access to
Road Road Road Widening Dodoma Univ.
Approximately 15 | 7.5 km radius ring | 2.0 km radius ring | Widening of 10 Radial connection
km radius ring road road km section from | between Middle
Section road DSM Avenue RA | Ring Road and
towards Dodoma | Inner Ring Road.
Univ. Road
On-going On-going
F/S Completed (to be completed | (to be completed None None
Current in 2019) in 2019)
Status Expected to be
Construction | implemented by - - - -
AfDB
Section Length 110.2 km 40.0 km 11.6/15.5 km 10.0 km 4.2 km
Jurisdiction TANROADS TANROADS TAN%%?KS/TA TANROADS TANROADS
Existence of Road None None Partially exist Exist None
Pavement Type N/A N/A Asphalt / Gravel | Asphalt Pavement N/A
Number of Lanes N/A N/A 2-lane 2-lane N/A
ROW Width None None 25-60 m 60 m None

Source: JICA Study Team

Table 8.2.2 Summary Result of Prioritization of Road Improvement Projects

(1) Outer Ring (2) Middle Ring (3) Inner Ring (4) DSM Road (5) Access to
Road Road Road Widening Dodoma Uniyv.

Urgency 2029 traffic 2029 traffic 2029 traffic 2029 traffic NA

volume: volume: volume: volume:

5,000 pcu/day 9,600 pcu/day 10,500 pcu/day 21,200 pcu/day

V/C=0.42 V/C=0.80 V/C=0.88 V/C=1.77
Efficiency Construction cost: | Construction cost: | Construction cost: | Construction cost: | NA

USD 220 mil. USD 160 mil. USD 46/62 mil. USD 40 mil.

C/V=44,000 C/V=16,700 C/V=4,400/5,900 |C/V=1,900

USD/vehicle USD/vehicle USD/vehicle USD/vehicle
Relevance with | Pipeline Project Pipeline Project Pipeline Project Pipeline Project University
M/P Access to New CBD and existing | CBD, National

Dodoma Airport airport Assembly and

and Government Government City

City
Social More than 200 More than 200 Less than 200 Zero resettlement | Less than 200
Environmental resettlements resettlements resettlements Minimum land resettlements
Impact Large scale of land | Large scale of land | Medium scale land | acquisition & Medium land

acquisition & acquisition & acquisition & resettlement acquisition &

resettlement resettlement resettlement resettlement
Overall 4" Priority 3™ Priority 2" Priority 1% Priority 5" Priority
Evaluation

Source: JICA Study Team

As the result of discussions on the above study result with TANROADS and other relevant institutions,
TANROADS expressed their intention that the construction of Inner Ring Road should be the first
priority in order to decongest traffic in the city centre by diverting traffic especially heavy vehicle
traffic. However TANROADS also recognized the urgency of the widening of Dar es Salaam Road.
Therefore, TANROADS is preparing the feasibility study on widening of Morogoro — Dodoma Road
in order to look for the financial source of the construction works.
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8.2.2 Second Step: Prioritization of Alternative Segments of Inner Ring Road Project

Since the previous section justifies urgency and necessity of the Inner Ring Road Project, this section
identifies alternative alignments and segments of the Inner Ring Road Project and prioritize these
alternative segments. As briefed in Chapter 4, TANROADS is currently conducting feasibility study
and detailed design of the Inner Ring Road Project. In the course of the feasibility study, two
alternative alignments are being studied, including (i) new road improvement adjacent to the existing
Dodoma Airport and (ii) road widening of the existing Prime Minister Road. In addition to alternative
road alignments, the Study needs to consider the sectional traffic demand since the projected traffic
demand significantly varies by directions along the ring road. Accordingly, the following alternative
segments are set for priority analysis in the Study:

e Section (1) Shabiby RA- Bahi RA

e Section (2) Bahi RA — Imagi RA

e Section (3) Imagi RA — Shabiby RA

e Section (1’) Emmaus Ya Pili- Bahi RA

e Section (3’) Imagi RA — Emmaus Ya Pili

The location and alternative segments of the Inner Ring Road Project are summarized in the Figure
8.2.2 and Table 8.2.2 and Table 8.2.4. Like the first step described above, each alternative segment was
analysed and prioritized based on the evaluation criteria and the result of prioritization on these
segments justifies necessity and scope of the Project.

e Section (1) Shabiby RA- Bahi RA was evaluated as the most prioritized section, fulfilling all
evaluation criteria as High and functions as a bypass of the Dar es Salaam Road and School
Avenue which currently bear a considerable amount of traffic. Compared to Section (1°):
Emmaus Ya Pili- Bahi RA, this section was given priority due to the risk that widening of
existing Section (1’) ,which passes through the well-established residential and community area,
may derive adverse environmental impacts, including resettlements. Another reason Section (1)
is given less priority is that the road improvement work on Section (1) was just completed in
2018 and there is still on-going improvement works (provision of side ditches and walkways)
along Section (1’) and therefore, improvement on this section is considered a duplication of
investment.

e Other sections were judged to be priority compared to Section (1) (as well as Section (1))
because the projected traffic volume of these sections is relatively small and accordingly, the
efficiency of the improvement project of these sections also considered lower level. The
comparative study on the proposed alignments of these sections, Section (3) Imagi RA —
Shabiby RA is given priority to Section (3’) Imagi RA — Emmaus Ya Pili, considering the scale
of resettlement and land acquisition. Another reason Section (3) is preferred is that Section (3’)
requires an additional bridge in the SGR where the alignment of Section (3’) and SGR merges,
and this requires a revision of the SGR design and may significantly increase the project cost of
the SGR.
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Source: JICA Study Team
Figure 8.2.2 Segment Alternatives of Inner Ring Road for Prioritizing Analysis (Second Step)

To Der es Salbram

y.

Table 8.2.3 Route/Segment Alternatives of Inner Ring Roads for Prioritizing Analysis (Second

Step)
@ @ A @) 3)
Section Shabiby RA — Bahi RA — Imagi Imagi RA — Emmaus Ya Pili Imagi RA —
Bahi RA RA Shabiby RA — Bahi RA Emmaus Ya Pili

Section Length 3.3 km 3.4 km 4.9 km 6.0 km 7.0 km
Jurisdiction TANROADS TANROADS TANROADS TARURA N/A
Existence of Partially exist Exist Par.“a“y exist but Exist None
Road is local road
Pavement Type Asphalt Pavement | Asphalt Pavement Gravel Asphalt Pavement N/A
Number of Lanes Partially 2-lane 2-lane Partially 2-lane 2-lane N/A
ROW Width ROW is secured ROW is secured None ROW is secured None

excluding the area | for future for future

besides Dodoma widening. widening but

Airport, which some section

needs transfer of needs additional

land from Civil land acquisition

Aviation Authority and resettlement

to TANROADS. of properties.

Source: JICA Study Team
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Table 8.2.4 Result of Prioritization on Segment Alternatives of Inner Ring Roads (Second Step)

@ (©)) (&) ) 3)
Section Shabiby RA — Bahi RA — Imagi Imagi RA - Emmaus Ya Pili — Imagi RA -
Bahi RA RA Shabiby RA Bahi RA Emmaus Ya Pili
Urgency 2029 traffic 2029 traffic 2029 traffic 2029 traffic 2029 traffic
volume: volume: volume: volume: volume:
10,500 pcu/day 5,000 pcu/day 1,000 pcu/day 10,500 pcu/day 1,000 pcu/day
V/C=0.88 V/C=0.42 V/C=0.08 V/C=0.88 V/C=0.08
Efficiency Construction cost: | Construction cost: | Construction cost: | Construction cost: | Construction cost:
USD 13 mil. USD 14 mil. USD 20 mil. USD 24 mil. USD 28 mil.
C/V=1,200 C/V=2,800 C/V=20,000 C/V=2,300 C/V=28,000
USD/vehicle USD/vehicle USD/vehicle USD/vehicle USD/vehicle
Relevance with | Pipeline Project as | Pipeline Project as | Partially Pipeline | Non pipeline Non pipeline
M/P Ring Road Ring Road Project as Ring project project
Road Acknowledged in | Partly
Master Plan acknowledged in
Master Plan
Social Less than 100 Less than 100 Less than 200 Less than 200 Less than 200
Environmental | resettlements resettlements resettlements resettlements resettlements
Impact Minimum land Minimum land Minimum land Medium land Large scale of land
acquisition & acquisition & acquisition & acquisition & acquisition &
resettlement resettlement resettlement resettlement resettlement
Overall 1% Priority 2" Priority 3 Priority
Evaluation Partially under
improvement by
TANROADS/
TARURA

Source: JICA Study Team

Although the Study Team proposes the alignment of Option-1 as an optimum ring road, TANROADS
expressed their preference of the alignment of Option-2, and the following points are made during

these discussions:

TANROADS has expressed a great concern on the resettlement and compensation cost caused
by the improvement of Section (1). According to TANROADS, TANROADS has been
negotiating the resettlement and compensation amount for more than 10 years with the property
owners whose properties locate adjacent to the existing Dodoma Airport and therefore which
causes significant delay in the implementation of the Inner Ring Road project, when improving
the alignment of Option-1.

Transfer of land title (along Section (1)) of the airport land from Tanzania Civil Aviation
Authority (TCAA) to TANROADS would be difficult, and construction of a road in parallel
with the runway near the airport would not be approved by TCAA, according to TANROADS. It
is because TCAA is planning to expand the run way by 300 meters and install the lighting
facilities in order to meet the international standards and allow the night-time flights in the
existing Dodoma Airport. These improvement works requires unpredictable amount of land.

Widening of the Segment-1" would not be difficult because the existing ROW would be good
enough to accommodate 4-lane road. Partial land acquisition would be necessary for the
widening but the scale of the impact would be minimal. Although the sidewalks and street
lightings, which are currently under construction by TARURA, as well as utilities (water piles)
and street trees need to be relocated for widening of the Segment-1’, this would not be a critical
issue and be manageable, according to TANROADS.

However, there is a section in the Segment (1) having restriction of the influx of heavy vehicle
(over 10 ton). According to TARURA, this restriction is due to the pavement strength of the
existing road but the entry of many heavy vehicle into this road section would not be preferable
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because the surrounding area of the road is planned for residential purpose.

e The construction of new road sections to complete the “ring” represents the utmost priority for
stakeholders involved.

8.2.3 Third Step: Prioritization of Alternative Segments of Inner Ring Road Project

As a result of discussions with TANROADS and other relevant institutions, the overall scope of the
Project was determined as shown in Table 8.2.5 as well as Table 8.2.6. It was also confirmed that the
urgency of the southern part section of the Inner Ring Road (namely, Segment (3) and (4°)) has higher
priority, taking into account the following reasonings.

e There is a large number of traffic observed, particularly those of heavy trucks, passing through
the commercial and institutional area in the city centre. A number of these heavy trucks derive a
negative environmental impact, such as increased risks in traffic accidents, air pollution and
vibration. Also there would be a rapid increase in traffic demand estimated in 10 years time in
the city centre and traffic congestion and adverse environmental impacts would reach to the
critical level, if there is no road improvement in the city centre.

e Accordingly, there are two options studied to ease the traffic demand in the city centre: (i)
widening of existing northern part of the Inner Ring Road and (ii) improving of missing link in
the southern part of the Inner Ring Road. As a result of discussion with local institutions, second
option: (ii) improving of missing link in the southern part of the Inner Ring Road, is highly
appreciated, since the northern part of the Inner Ring Road functions as a good community
access road and the surrounding area of which is acknowledged as a well planned residential
area, following the Master Plan.

o Mwerz

s

Source: JICA Study Team
Figure 8.2.3 Segment Alternatives of Inner Ring Road for Prioritizing Analysis (Third Step)

To liings
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Table 8.2.5 Result of Prioritization on Segment Alternatives of Inner Ring Roads (Third Step)

Segment @) ?2) A3) @)
Section Emmaus Ya Pili Wajenzi Imagi RA (St. Johns) New RC Office
- Wajenzi — Imagi RA (St. Johns) — New RC Office — Emmaus Ya Pili
Urgency 2029 traffic volume: 2029 traffic volume: 2029 traffic volume: 2029 traffic volume:
4,900 pcu/day 11,300 pcu/day 4,200 pcu/day 4,700 pcu/day
V/C=0.40 V/C=0.94 V/C=0.35 V/C=0.39
Efficiency Construction cost: Construction cost: Construction cost: Construction cost:

USD 16 mil. (4-lane)
C/V=3,300 USD/vehicle

USD 22 mil. (4-lane)
C/V=1,900 USD/vehicle

USD 12 mil. (4-lane)
C/V=2,900 USD/vehicle

USD 13 mil. (4-lane)
C/V=2,800 USD/vehicle

Relevance with
M/P

Well established
residential area with good
environment (-)

Part of ring road (+)

Currently open and
unplanned area (+-)
Form ring road and assist
planned development (+)

Ditto

Social Less than 100 Zero resettlement Less than 200 Ditto
Environmental |resettlement resettlements (-)
Impact Contribute to improving
environment in City
Centre (+)
External Coordination with SGR  |Ditto
Condition required
Overall 2" Priority 1* Priority 3 Priority
Evaluation

Source: JICA Study Team

Table 8.2.6 Evaluation Indicators of With and Without Project (Third Step)

Route Traffic \I,i iﬁ:l}; Travel Travel Volume/
Year/Case Route Length Volume Ratio Speed Time Capacity
(km) ("00 PCU) (%) (km/hour) | (min) Ratio
2019 (Base Case) E Bahi RA 43 77 34% 13.8 18.8 0.75
- ; mmaus-Bahi 0
2029 Without Project (thru City Centre) 43 126 20% 6.0 43.1 1.22
4.3 129 1% 14.7 17.6 0.61
2029 With Project Emmaus-Bahi RA 0
(thru Inner Ring Road) 11.3 62 64% 54.5 12.4 0.11

Note: i) With Project case include improvement of (a) Inner Ring Road (southern ring), (b) Outer Ring Road and
widening of (c¢) Dar es Salaam Road and (d) Iringa/Arusha Road,
ii) Current 10 ton restriction is applied to city centre including (1°).

Source: JICA Study Team
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9.

Direction of Japan’s ODA for Dodoma City Roads Development

9.1 Assistance Policy

As the result of discussions with TANROADS, it was confirmed that the Government of Japan will
support for the Inner Ring Road Construction Project under Grant Aid scheme. Overall scope of works
of the Inner Ring Road Project is summarized in Table 9.1.1 and Figure 9.1.1 but the segment(s) to be
financed by the Grant Aid need to be finalized at the next stage.

Table 9.1.1 Overall Project Scope

Segment (1) Segment (2) Segment (3) Segment (4°)
Section Emmaus Ya Pili Wajenzi Imagi RA New RC Office
- Wajenzi —Imagi RA — New RC Office — Emmaus Yapili
Length 3.9 km 5.5km 2.9 km 3.2 km
Jurisdiction TARURA TANROADS TANROADS TARURA
Type of Works | Widening of existing | Widening of existing | Construction of new | Construction of new
road from 2-lane to | road from 2-lane to | road road
4-lane 4-lane
Priority No Improvement 2nd Priority 1st Priority 3rd Priority
Source: JICA Study Team
To Arusha f
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Source: JICA Study Team

Figure 9.1.1 Proposed Road Alignment of Inner Ring Road

Dodoma Univ.
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9.2

Further Arrangements/Coordination Necessary to be Considered

In order to smoothly implement this Project, it is recommended that the following arrangements or

coordination should be considered:

Existence of the underground utilities (water pipes and electric poles) along the alignment of the
proposed project segments, particularly those along the Segment (3): There would be an
adjustment of the alignment or re-alignment required when the relocation of these underground
utilities costs extraordinally.

Figure 9.2.1 Existing Manholes of Water Pipe along Segment (3)

A certain number of involuntary resettlement required for improvement of Segment (3) and
Segment (4’): Both alignment and cross section should be carefully studied during the further
JICA’s study in order to mitigate the involuntary resettlements.

Figure 9.2.2 Communities along Segments (3) and (4’)

Cost reduction measures in order to improve the efficiency of the Project: Taking an example of
widening of Segment (2), additional 2 lanes could be added adjacent to the existing road with
minor pavement improvement in the existing road, when durability of the existing road pertains
its design standards. Another example is cross section and number of lanes of Segment (3) and
(4’). Considering the future traffic demand, both segments could be first improved with a 2-lane
road in order to open up and function as the Ring Road then be widened when/before the traffic
demand is saturated.

Storm water drainage: There are several crossing seasonal channels along the alignment of the
Inner Ring Road. Capacity of drainage of the channels and discharge points should be carefully
examined in order not to cause any partial flooding.

Coordination with SGR project: The planned alignment of Standard Gauge Railway (SGR)
passes through the CBD of Dodoma City and crosses with the planned alignment of the Inner
Ring Road twice. Depending on the possibility of design change of SGR project, shifting of
SGR alignment into outside of the Inner Ring Road or harmonization of land use plan (including
alignment of the Inner Ring Road) with SGR project should be considered. Moreover, the
existing ground elevation at the project site is gradually increasing towards south and difference
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in height at Segment (4') and Segment (3) would be at least 20-30 m. Considering that the
maximum gradient of railway alignment would be maximum 0.5% and the SGR will be
constructed with embankment structure, the elevation of SGR at the crossing with Segment (3)
would be almost equal to the existing ground level. Therefore, the railway crossing at Segment
(3) may need grade separation such as flyover or underpass.

Figure 9.2.3 Superimposed Plan of Future Land Use and Proposed SGR Alignment

River training along the seasonal channel: The Segment (4’) will be constructed beside a
seasonal channel. The channel is currently not protected and prone to be eroded by flash flood
after heavy rain. Therefore, river training (slope protection) should be considered as a scope of
the works of the Segment.

River training by World Bank’s Project Crossing Culverts under Dar es Salaam Road

Figure 9.2.4 Downstream of the Seasonal Channels of Segment (4’)
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9.3 Tentative Implementation Schedule

The Preparatory Survey (necessary for determination of the scope of the Project) would require 9
months including natural condition survey, outline design, cost estimate and natural/social
environmental considerations. This survey period can be shorten if the basic data (such as the
topographic survey data and geotechnical investigation result carried out by the feasibility study under
TANROADS) would be provided to JICA Study Team.

Review of Previous Studies

Natural Condition Survey

Traffic Demand Analysis

Outline Design

Construction Planning & Cost Estimate

Natural & Social Environmental Considerations

Discussion on Project Scope

Report Preparation

Inception Report

Draft Final Report

Final Report

Source: JICA Study Team

Figure 9.3.1 Preparatory Survey Schedule

Assuming that the Project scope will be construction of 4-lane road at the 12 km-long section of the
Segment (2), (3) and (4°), following the Preparatory Survey, the required project period after the
Cabinet approval is estimated as 52 months including the detailed design and construction stages.

e E/N, G/A & Consultant Contract: 2 months

e Detailed Design: 4 months
e Procurement of Contractor: 4 months
e Construction Works: 42 months

E/N & G/A

Banking Arrangement

Consultant Contract

Verification

Issuance of A/P

Detailed Design

Detailed Design

Preparation of Tender Documents

Preparation for Tender

Tendering & Evaluation

Procurement / Construction Contract

Verification

Issuance of A/P

Construction

Mobilization and Preparatory Works

Road Works

Drainage Works

Bridge / Structural Works

River Training Works

Miscellaneous Works

Demobilization

Source: JICA Study Team

Figure 9.3.2 Implementation Schedule after Cabinet Approval

9-4



Data Collection Survey on Dodoma City Roads in the United Republic of Tanzania
FINAL REPORT

9.4 Relevance

In order to justify the relevance of implementing the Project under Japan’s Grant Aid, it is necessary to
evaluate the following points:

e Beneficial Effects of the Project
e Urgency of the Project
e Consistency with Medium to Long Term Development Programs of Tanzania

e Consistency with Japan’s Development Cooperation Policy for Tanzania

Beneficial Effects of the Project

It is expected that the Project would derive the following beneficial effects:

e Decentralization of traffic flows by reinforcement of road network and connecting a missing
link.

e Smoothening of traffic flow by widening of existing road (expansion of road capacity) whereas
the significant traffic volume increase is expected.

e Improvement of living environment in city centre by eliminating heavy vehicle traffic.

Urgency of the Project

Because of the following reasons, the urgency of the Project is very high:

e Development of urban structure for diverting through-traffic into Outer Ring Road would take
time and traffic congestion in city centre would be worse over the short/medium term. Thus,
road network within city centre is necessary to be improved.

e Informal settlement is one of the biggest issues on urban development. The 2019 Master Plan
emphasizes that importance of prevention of informal development and one of the solution is to
demarcate boundary of development by road network development. Inner Ring Road will form a
framework of urban structure of the city centre of Dodoma City whereas Dodoma City is
expecting rapid urban growth in near future.

Consistency with Medium to Long Term Development Programs of Tanzania

Strengthening of strategic development corridors (such as the Central Corridor passing through the
city centre of Dodoma City) and mitigation of traffic congestion in major cities (such as Dar es Salaam
and Dodoma) are the important strategic plans under the Second National Five Year Development Plan
(FYDP II) 2016/2017- 2020/2021. It is expected that the construction of the Inner Ring Road in
Dodoma City will contribute to smoothen the traffic on the Central Corridor (through Dar es Salaam
Road and Singida Road) and mitigate traffic congestion in city centre of Dodoma City. Therefore, this
Project has strong consistency with the medium to long term national-level development plan of
Tanzania.

Moreover, construction of Inner Ring Road was initially planned by 1976 Master Plan as an arterial
road to form a framework of urban structure of the city centre in Dodoma City. Some part of the road
sections have already been constructed but the construction of the missing link sections is
long-awaited. Therefore, this Project also has strong consistency with the medium to long term
development plan of Dodoma City.
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Source: 1976 Master Plan
Figure 9.4.1 Inner Ring Road Plan in 1976 Master Plan

The 2019 Master Plan proposes phased development where the Outer Ring Road will marks the
boundary of city expansion within 20 years. The proposed three-layered ring roads and the existing
four (4) radial arterial roads (Dar es Salaam Road, Arusha Road, Singida Road and Iringa Road) are
essential elements in the designation of the various land uses and functions

The development concepts of 2019 Master Plan are i) compact city concept that presumes confinement
of city development within the Inner Ring Road, ii) multi-sectoral city concept that assumes
concentration of development in multi centres located at junction nodes of the Outer Ring Road and
the four radial arterial roads, and iii) concentric concept that assumes development to radiate from the
present CBD outward to the borders of the capital city district.

Compact City Concept Multi-Sectoral City Concept Concentric Concept

Source: In reference to 2019 Master Plan, JICA Study Team prepared.
Figure 9.4.2 Development Concepts of 2019 Master Plan

Considering the above, the expected functions or roles of the three-layered ring roads are as follows:

e Inner Ring Road: i) formulation of basic framework of urban structure in city centre, ii)
diversion of through-traffic in the short and medium term and iii) decentralization of traffic
within city centre.
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e Middle and Outer Ring Roads: i) formulation of development boundaries for new urban
developments and ii) diversion of through-traffic in the long-term.

Consistency with Japan’s Development Cooperation Policy for Tanzania

In line with the national strategy of Tanzania to be a middle-income country, the Government of Japan
has assisted Tanzania in creating and promoting a virtuous circle of comprehensive, sustainable and
stable economic growth and poverty reduction. The three (3) priority areas of Japan’s development
cooperation are i) nurturing driving forces of economic growth, ii) infrastructure development
conducive to economic and social development, and iii) improvement of governance and the public
service delivery.

In order to facilitate the basis of the socio-economic development, the Government of Japan has
supported basic infrastructure improvement in transportation and traffic as well as electricity and
energy by employing Japan’s high quality infrastructures, which were well emphasized in the Sixth
Tokyo International Conference on African Development (TICAD VI). Regarding transportation and
traffic, the improvement of arterial traffics and urban transportation is focused.

The requested Inner Ring Road in Dodoma City will be one of the most important roads in Dodoma
City Development and therefore, the Project has a strong consistency with Japan’s development
cooperation policy for Tanzania.

9.5 Effectiveness

Effectiveness of the Project can be evaluated by quantitative and qualitative effects. The following are
the possible indicators for the Project and the detailed target values will be determined after
finalization of the scope of the Project.

Quantitative Effects

It is expected that the Project would derive the following quantitative effects:

e Reduction of travel time

e Mitigation of traffic congestion in city centre

e FElimination of heavy vehicle traffic from city centre
e Improvement of air quality/noise/vibration

Qualitative Effects

It is expected that the Project would derive the following qualitative effects:

e Navigating concentric urban development in city centre
e Improving quality of life in city centre
e Enhancing confidence between Tanzania and Japan

9-7
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PHOTOS - SEGMENT (1)

(1)-1: 2-lane road (Trunk Road) beside Dodoma Airport (1)-2: A open space between Dodoma Airport and 2-lane
road

(1)-3: 4-lane road connecting from the south of the airport (1)-4: The fence on the boundary of Dodoma Airport
towards city centre

(1)-5: Stream passing through the land of the airport (1)-6: Empty space inside of the land of the airport
(1)-7: Church/school located in the south of the airport (1)-8: Vacant space in the south of the airport towards
Shabiby Roundabout
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PHOTOS - SEGMENT (2)

(2)-1: Arusha Road (direction towards Arusha) (2)-2: Arusha Road (direction towards city centre)

(2)-3: Arusha Road (between Airport Roundabout and Bahi  (2)-4: Arusha Road (between Airport Roundabout and Bahi
Roundabout) Roundabout)

(2)-5: Iringa Road (between Bahi Roundabout and Imagi (2)-6 Iringa Road (between Bahi Roundabout and Imagi
Roundabout) Roundabout)

(2)-7: Truck parking beside Arusha Road (between Airport
Roundabout and Bahi Roundabout)
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PHOTOS - SEGMENT (3)

(3)-1: Manhole of water pipe buried along Segment (3) (3)-2: Existing local road along Segment (3) towards
Regional Commissioner’s Office

(3)-3: Local community along Segment (3) (3)-4: Existing local road along Segment (3) towards Imagi
Roundabout

(3)-5: Undeveloped area along Segment (3) (3)-6: Electric cable installed along Segment (3)

(3)-7: Water pipe installed along Segment (3) (3)-8: View from Proposed To Udom Roundabout towards
Bahi Roundabout
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PHOTOS - SEGMENT (4)

(4)-1: 4-lane road construction works under TANROADS (4)-2: 4-lane road construction works under TANROADS
(4)-3: 4-lane road construction works under TANROADS (4)-4: 4-lane road construction works under TANROADS
(4)-5: Kikuyu Avenue (direction towards Dodoma Univ.) (4)-6: Earth road along Segment (4) (direction towards

Regional Commissioner’s Office)

(4)-7: Earth road along Segment (4) (direction towards (4)-8: View from Proposed To Udom Roundabout towards
Kikuyu Avenue) Shabiby Roundabout
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PHOTOS - SEGMENT (1')

(1°)-1: Wajenji Intersection (10t restriction) (1°)-2: Segment (1)

(1°)-3: Manhole of sewage (1°)-4: Segment (1°) and residences

(1°)-5: Segment (1°) under construction by TARURA (1°)-6: Segment (1°) under construction by TARURA
(1°)-7: Segment (1°) and planned community area (1)-8: Emmaus Intersection proposed to be a roundabout
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PHOTOS - SEGMENT (3’)

(3’)-1: Iringa Road (direction towards Iringa) (3°)-2: Local road towards St. John’s Univ.

(3°)-3: Iringa Road (direction towards city centre) (3’)-4: Surrounding area of Segment (3°)

APPENDIX -7



Data Collection Survey on Dodoma City Roads in the United Republic of Tanzania
FINAL REPORT

PHOTOS - SEGMENT (4’)

(4°)-1: Seasonal channel crossing Dar es Salaam Road (4’)-2: Culverts crossing under Dar es Salaam Road

(4’)-3: Dar es Salaam Road (direction towards Dar es (4°)-4: Dar es Salaam Road (direction towards city centre)
Salaam)

(4°)-5: Surrounding area of Segment (4”) (4°)-6: Seasonal channel along Dar e Salaam Road

(4’)-7: Seasonal channel and local community along
Segment (4°)
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