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PREFACE

Japan International Cooperation Agency (JCA) decided to conduct the preparatory survey on the
project for construction of Dodoma City Inner Ring Road in Dodomain the United Republic of Tanzania
and organized a survey team from November 2019 to February 2021.

The survey team finalized this report to present the results of a series of discussions with the officials
of the Government of Tanzania, afield investigation in Tanzania and further studiesin Japan.

| hope that this report will contribute to the promotion of the project and to the enhancement of
friendly relations between two countries.

Finally, | wish to express my sincere appreciation to the officials concerned of the Government of the
United Republic of Tanzaniafor their close cooperation and hospitality extended to the survey team.

February 2021

Kiyoshi Amada

Director General,

Infrastructure Management Department.
Japan International Cooperation Agency



SUMMARY

Country overview

The United Republic of Tanzania (hereafter TanZasiéocated in the central part of the East Africa
and faces the Indian Ocean. The population is agtitdito be approximately 56.32 million (2018, World
Bank), and the annual average population growthisa8%. The total land area is about 945,000 km?
with a plateau that stretches inland at an altitoid#,000 to 2,000 m and Mt. Kilimanjaro (5,895 m)
that rises in the north. Tanzania is adjacent toyideand Uganda in the north, Rwanda and Burundi in
the west, Zambia, Malawi and Mozambique in the lsoahd thus occupies an important route of
transports goods to landlocked countries (Ugandearida, Burundi, Zambia, Malawi) that do not have
a sea port. The climate of the Indian Ocean cdaBanzania is hot and humid, which is characteristi
of the coastal region, and has a major rainy seieamMarch to May and a minor rainy season from
November to December. On the other hand, the teaatypes in Dodoma City, which is the target of
this study and is located on the inland plateas,High temperatures of over’80during the day from
October to November, but high temperatures of ab6idt during the day and low temperatures below
20°C at night in other months (as low as°@Xfrom July to August). The average annual rainfall
relatively low at 500 to 1000 mm, but the rainfaltoncentrated during the rainy season from Deeemb
to April, and there is almost no rainfall duringthalf year from May to November. Tanzania had been
promoting socialist economic policies since itseipendence in 1961, but the economy fell into dscris
in the 1980s due to the effects of the oil crisid drought. In order to improve this situation, mammic
reforms have been carried out with the suppoti@M/orld Bank and the International Monetary Fund
since 1986, and the GDP growth rate has been a®uftl since 2012 and 5.4% in 2018 (World Bank).
The GNI per capita has also improved steadily f&#h0 in 1997 to $1,020 in 2018. Major industries
are agriculture, forestry and fisheries (28% of GD®ning, manufacturing and construction (27% of
GDP) and service industry (37% of GDP) (2018 distiajstry of Foreign Affairs of Japan).

Project background, circumstances and outline

Tanzania plans to transfer the government functon,
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Furthermore, the national development plan of tiael sector is also included as a strategic actaom p
for the achievement of the Second Five-Year Plat2(A5/2016—FY2020/2021, hereinafter "FYDP2").
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The target is to improve the pavement ratio of soadtionwide from 6.8% to 10%, and the
strengthening of the economic growth corridor,dbatral corridor that branches from the coastal Dar
es Salaam Port through Dodoma City to Uganda, DeatiodRepublic of the Congo, Rwanda, and
Burundi is mentioned as a specific developmentgolrhe corridor accounts for most of the country's
intercity traffic demand and needs to be strengttién preparation for future increase in passeagdr
freight demand. Dodoma City is located at the @epfrnational transport where the central corridor
and the north-south corridor that connects thehswatand northern parts of East Africa intersein
the perspective of strengthening future growttheke economic corridors, as well as the relocation
the government, there is an urgent need to strengtbad infrastructure in preparation for future
increases in passenger and cargo demand. To atliesesssues, the Dodoma City Urban Development
M/P, which was formulated in the past, is beingeeed and the new master plan (2019 M/P) being
considered includes a new land use plan and pria#d development projects, such as three layers o
ring road (inner, middle and outer). The inner rhogd that occupies one section of this survey is
supposed to be developed as 1 project consistidgsettions (sections 1 to 4). Currently, moshef t
large vehicles travelling on the central corridothe east-west direction pass through the ceftieeo
city where houses, commercial and business fadlédire located, and this is resulting in a detatiom
of the living environment due to air pollution, sej etc. and hindering the smooth flow of traffic.
Improvement of the inner ring road is considereduggent task to improve the current situation by
rerouting heavy vehicle traffic away from the aigntre. Under these circumstances, the Government
of Tanzania requested Japan to provide a grargraject.
Japan International Cooperation
Agency (JICA) conducted a data 41 wajen:(;f;hc fﬁ@m’{\ // £
){ ~ V
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Dodoma City and possibility of

Japan's cooperation (mainly gram3

aid). In the JICA confirmation survey,
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discussions were made on the initia A
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request of Tanzania to convert the 1.696km m=== TANROADS
Source: TANROADS F/S, Study Team
inner ring road of length 14.9 km intc Fig.ii: Scope of the Project

4 lanes and both parties agreed on the scope f @ichto be construction of a 2-lane road witbtalt
length of 6.3 km for sections 2-2 (3.4 km) and ®(@m) based orlD urgency,@ business effect,
@ consistency with 2019M/P, and the environmental and social aspects. In ordénfwove the
above situation, the “Preparatory Survey on thgeetdor Construction of Dodoma City Ring Road”

(hereinafter “This Survey”) will investigate thedition of a 2-lane road beside the existing 2-leval
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(1)

)

in section 2-2, which is part of the inner ring daaf Dodoma City, and new construction of a 2-lane
road in section 3. This development is positionedm indispensable and high-priority project fa th
realization of FYDP2 and the government functi@msfer plan of the country because it aims to smoot
traffic flow in the city and improve the city livinenvironment. Based on the above, the purposaisf T
Survey is to confirm the necessity and validitytted requested project, to make an appropriatenautli

design as grant aid, to formulate a project plahestimate the outline project cost.
Outline of survey results and project contents

Survey schedule

JICA dispatched the study team from 10th Novemb@2 December 2019 and from 23rd February
to 12th March 2020. The Survey Team conducted d&ons with government officials of Tanzania,
conducted a field survey in the planned area, anfircing the necessity and urgency of rehabilitadti

of the requested section, such as the currentsstditthe section and progress of related plansnFro
19th to 29th January 2021, in consideration ofréstrictions on movement caused by the new corona
pneumonia (COVID-19) in many countries around tloeley JICA conducted a web conference using
the Internet to explain the contents of the draftart by the JICA survey team to the relevant
organizations in Tanzania, obtained their undeditanof the contents of the draft report, and codet

minutes of discussions with Tanzania.

Summary of survey results and project contents

In the first field survey, the team surveyed theti®a 2-2 (3.4 km) area including the existing Bda
paved road and the Section 3 (2.9 km) area fortngrt®on of a new 2-lane road near an existingheart
road, a total area of 6.3 km, and considered t8es&fvey and outline design conducted by the Taazan
side in May 2019. It should be noted that aboutrldt the end of Section 3 was changed from the
original road alignment requested by the Tanzaidie, $0 an additional survey was conducted on the
new route and the final 6.515 km target sectiothefproject (section 2-2 = 3.401 km and section 3 =

3.114 km) was confirmed.

Table i: Outline of plan

ltem Unit Description Remarks
Approx. 6.5km, StartBahi . . . .
Targ'et road km Roundabout (R/A) — Imagi R/A — 2:3:82 g'zlhBa\a?IIJlr;sLﬂL
section Makulu R/A -'mag
Desian Speed km/hr Section 2-2 Section 3 Section 2-2= Trunk road
gn >p 80 60 Section 3= Urban road
Carnageway m 3.50 3.05 2 lanes (partially one
Lane width way)
Service road .
width m 5.0 5.0 Including footpath
Shoulder m 1010 2.0 1010 2.0 Refgr standard cross
width section
Median width m 14.0 - Secure land only
Cross fall % 2.5 2.5 Shoulder also same slope
Max. % 4 5

v



(1)

longitudinal
slope
Mm_. curve m 300 150
radius
R!ght of way m 60 60 (Part 40m) 40m for Section 3a
width
Wearing/ Binder: AC
Carriageway | Base: DBM40 Refer to related clause
Sub Base: C1
Pavement type Wearing: AC
Service road | Base: Crushed material (CRS) Ditto
Sub Base: G45
Bus Stop Concrete Ditto
Payemgnt Year 20
design life
Return periods Major culvert: 25, Minor culvert: 10,
. Year . .
for drainage Side drain: 5
Drainage Concrete culvert (box, pipe), U type
structures ditch, etc.
. Kerb, concrete retaining wall,
Incidental . ' .
structure — protective fence, road sign & marking,
reflective stud, street light, etc.
Embankment Lessthan 1.0 m| 1:4
1.0t0 3.0 1:2
slopes
Greater than 3.0 1:1.5
Excavation Hard Rock : 1:1~ 4:1
sl)(;pevs I Decomposed rock and compacted soils : 4:11:2
Ordinary soils : 1:1.2-1.5

Source: Study Team

Project construction period and approximategmtogost

As a result of the above survey, the constructiniopl is estimated to be 5 months for detailedgiesi
5.5 months for tendering and 22 months for conti'onavork for implementing this project with Japan’
Grant Aid scheme and the costs will be determingfdre concluding the Exchange of Note for the

project.
Project evaluation

Relevance of project implementation

The implementation of this project will contribuie the urban development of Dodoma City and to
improving the convenience for residents livinghe target area, as well as improving the converienc
of the east-west and north-south Africa highwayvwoek where the target road is located. Therefdre, i
is significant to implement the project with theagt aid of Japan. In addition, the rapid improveimen
of the target section is expected to significarglguce the passage of large vehicles in the citiree

It should be noted that in order to make thesesaeients function in the long term, maintenancar aft
the completion of the facility can be sufficiendgalt with by the implementing agency in Tanzania

considering their past achievements and futurertsffo



(2) Effectiveness of project implementation

By implementing this project, the road conditionghe target section will be improved and safe and

smooth flow of traffic will be secured. Therefoikis expected that there will be a great benefite

residents of Dodoma City and the users who passdiwrthe logistics trunk route. The expected effect

of implementing this matter are shown below.

1) Quantitative effect

Table ii: Quantitative effects

Target value (2026)
Index name Base value [3 years after project
(Actual value in 2019) .
completion]
Number of large vehicles in the city
) 14,459 Nos. 8,675 Nos. (-40%)
center (units/day)
Number of passengers (person/yegar) 11,200,000 21,100,000
Cargo volume (tonne/year) 4,210,000 7,920,000
Note: The quantity study method for each of thevelitems is as follows. Source: Survey team
> Number of large vehicles = 2109 and 2026 estimbésgd on the results of the traffic volume surggythe city center route,
with and without the installation of a detour.
> Number of passengers = Based on the traffic volaoreey for Section 2-2, with a number of passenfer Sedan=2 people,
tricycles=2, bus=20, motorcycle=1, and estimatedgtowth rate at 6.5%.
> Cargo volume = Based on the traffic volume surarg the axle weight survey for Section 2-2, andtsetoading capacity by

>

vehicle type and estimated the growth rate at 6.5%.
Large vehicle=Type 59 of table 18 of page 1-21.

2) Qualitative effect

@
@

Improvement of smooth traffic flow in Dodoma city

Improvement of living environment by reducing neisération, etc. in Dodoma city by
detouring large vehicle traffic.

Contribute to the smooth distribution and econodegelopment of Tanzania by reducing
transportation costs by facilitating intercity tsportation.

Contribution to reducing traffic accidents by impir@ the safety and smoothness of night
traffic by installing street lights and reflectiseuds.
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Chapter 1 Background and status of the project

1-1 Current status and issues of the sector

1-1-1 Current situation and issues

(1) Current state of road administration

(2)

3 organizations related to trunk road administratio Tanzania are the Ministry of Public Works and
Transport (MOWTC), the Tanzania National Roads AyeiTANROADS), and the Road Fund Board.
Below are the outlines of 3 organizations: The grbjmplementing agency is TANROADS.

Table 1: Organizations related to highway administration

Organization

Establish

Role and responsibility

Rekma

Ministry of
Works, Transport
and

Name changed
from Ministry of
Works in 2016

Road and rail policy decision
making and maintenance,
especially policy formulation,

Supervision of TANROADS,
supervision of construction
corporation/electric machinery

— (change to strategic planning, personnel corporation, management of highway
Communication, ) . . .
MOWTC MoOWT in development, issuance of projects under the direct control of the
Nov./2020) standards government of Tanzania
Efficient development and
TANROADS July 2000 maintenance of trunk and Development and maintenance of

regional highways under the

trunk and regional highways

supervision of MOWTC

D

Fund allocation for road infrastructu
development to MOWTC,
TANROADS, Ministry of Local
Government, etc.

Petrol related tax, collection of
fees from road users, usage
monitoring of road fund

Road Fund Board| December 1998

Source: TANROADS

Road situation and issues

The total length of the road network in Tanzaniabsut 86,470 km, which consists of 12,200 km of
trunk roads and 22,130 km of regional roads thastitute the 34,330 km roads under the control of
TANROADS, and 52,140 km of roads under the jurigdit of local governments. The conditions of

roads managed by TANROADS are shown in Table 1h2.cbndition of paved roads is relatively good

for both trunk roads and regional roads, but maeee of unpaved roads is a major issue. Furthermor
the work categories and roles of MOWTC and TANROAMRRted to road development are shown in
Table 1-3.

Table 2: Road conditions of main roads and local roads

Road type Pavement type Road maintenance status (%)
i P Good Fair Bad
Paved 62 31 7
Trunk road
runk roa On-paved 39 22 0
Regional road Paved 74 23 3
? Un-paved 39 35 %6

Legend: Good = Section where route maintenancessilple with slight maintenance Source: TAMBS
Normal = A section where route maintenance is pssiith regular maintenance

Poor = A section that cannot be maintained by egukintenance
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Table 3: Roles of MoOWTC and TANROADS

Description MoWTC TANROADS
Guidelines for road administration Main charge —
Determination of overall plan and Main charge -
maintenance priority
Concrete road maintenance Special things (such as BOT) Main charge
Maintenance work - Main charge

Source: TANROADS

1-1-2 Development Plan of the target area

)

@)

)

Background of Dodoma City Development
The United Republic of Tanzania (hereinafter Tar@aplans to transfer the government function to
the Dodoma city, which is about 400km inland frdva toastal area (completed by the relocation of the
Presidential Office in June 2020), and significAotdoma city population increase and needs of large
scale development of infrastructure are expectedl4d2 Approximately 410,000~ 2039:
Approximately 1.7 million, Dodoma National Capitaity Master Plan 2019-2039 (hereinafter 2019
M/P)). Since Dodoma city is located at the kev

point of the intersection of the central corrid

from Dar es Salaam Port, which is the main p

of Tanzania, to the landlocked country, and t
north-south corridor connecting the cities fro Legend:
CBD, commercial
mmmm Government

south to north of East Africa, in view o -

strengthening these economic growth corrido University
Transport
there is also an urgent need to strengthen r Industry
. . . . ‘ Residence
infrastructure in order to avoid serious traffi mm Protect area
. . ) ] Project road Farm land
congestion on city roads in preparation for futu Wilderness

Note: CBD=Central business area

increases in passenger and cargo demand. Source: Urban development M/P
The city of Dodoma, which passes through tie " &1: Urban Development M/P (2018-2039)
main road corridor of Tanzania crosses the cityireewhere large vehicles are lined with residential
and commercial facilities. Construction of innargiroad will be necessary as an alternative raute i
the southern part of the city to bypass large \ehi@affic from the city centre in order to secuare

smooth traffic flow in the city and to prevent tHeterioration of the living environment due to air
pollution, noise, etc. From the above, the roadgetad by the project will meet the needs for large
scale infrastructure development in the city foliagvthe relocation of the capital to Dodoma and wil
facilitate smooth traffic passing through the aastt and north-south corridors. These are expdoted

contribute to the development of Dodoma City arlébonomic development of Tanzania.
Upper-level plan and related plan

Dodoma City Development Master Plan
In Dodoma City, the Comprehensive Urban Development Master Plan (M/P) was formulated in 1976

and is positioned as a higher-level plan that is directly related to this project. The M/P aims to harmonize
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2)

the people by making Dodoma City, which is
located in the centre of Tanzania, the capital and
to develop the nation in harmony by placing each
function of the city in the Dodoma city area. It
should be noted that the M/P is partially diffused
in the suburbs of the residential area where the
direction of planned urban development was
lacking due to the temporary suspension of plans
during the economic downturn.

On the other hand, with the declaration of the

relocation of government function to Dodoma

ToArusharf

R
5, A 5 To Arusha

‘ASouth=North corridor

To Singida 2
e .‘f‘Ce‘n’gal corridor | Outer Ring |

/Kigoma® ¥

.

p T
"l
e

To Dar. .

2 P A%

Source: Study Team Note:DSM= Dar es Salaam
Fig.2: Priority 5 road development project

City in 2017, a review of the M/P and a study of the new master plan (2019 M/P) was conducted by the

Ministry of Land, Housing and Residential Development (MOLHHSD) and 5 priority road development

projects are planned, including threefold ring roads (inner, middle, and outer) along with the land use

plan. Regarding the current state of the plan, an

interview with a Dodoma city council (DCC) city

planner who is a member of the City Planning Committee indicates that the plan is being changed from

time to time, so the plan for Dodoma City as a whole has not been compiled.

Outline of F/S study on inner ring road by TANROADS

The previous outline design of th¢

}

section of the road covered by thi_....

inner ring road occupying one

project was carried out by a locg

Bahi R*A

consultant in May 2019 during the
Feasibility Study (F/S) arranged
by Tanzanian National Roads
Agency (TANROADS) Dodoma|... ..
Regional Office. Initially, the F/S 5

Slection 2-2

Imagi R‘/'A

targeted sections 1 to 4, by

sections 1', 2-1 and 4' were adde -

Section 2-1,

BAHI
ROUNDABOUT

‘e Original F/S

’W‘ N wlwﬁ(i;';,‘

J/ Arusua / ) \
/' mouNpasouT v = |~ OUNCTION

Section 1

a0
Existing Rail

Dddoma CBD * e -~
[ Section 4" | TSGR

RE OFFIGE
ROUNDABOUT

Section 3

WTYUkA
ROUNDABOUT

CHINYOYA -
unDaBOUT  _-°
.
-

e Addlitional—1 m— Additional—2

during the F/S implementationsource: TANROADS

because some difficulty was Fig.3: Location map for F/S target roads
expected in securing land along section 1. At iilme ©of the field survey conducted by this project i
November 2019, the above F/S documents and a dewings regarding inner ring road were received
from TANROADS Dodoma Office. Because it was judgfeat these documents and drawings could be
utilized for this project, the necessary adjustradnt an optimal plan were examined based on the

materials received.

1-3



3)

4)

Other road improvement projects
In 2019 M/P, road maintenance projects by TANROARSfer 1-01 to 1-05 of table 1) and Tanzania
Rural and Urban Roads Agency (TARURA) are planri®efér 2-01 to 2-13 of table 1). About 110km
of the Dodoma Outer Ring Road (No.1-01) in theddd#low is divided into 2 phases as Phase 1 (nhorth

section 52.3km between Nala — Veyula — lhumwa Dogt)Rand Phase 2 (south section 60km between

Ihumwa Dry Port — Matumbulu — Nala). On the northgection of outer ring road, about 20 billion yen

was signed by the African Development Bank (AfDB)X® August 2019, and the bid was announced
by TANROADS on 28 August. The selection of the adt@st in charge of construction is being

finalized, and the contractor has been selectedhtomorthern and southern sections. Regarding the

widening of the road between Dodoma and Dar

Table 4: Assumed road projects

Salaam, an invitation for bids for the design of‘L?g_Néi

) ) 1.02 | middleRingRoad T 0
km between Dodoma City and Chamwino has == ~~~~~=~-===-- ]
been announced and preparations for the bid

selection procedure are underway (Refer Tabl

Outer Ring North Section

<<<<<<<<

N
Mbsbals g

~—
Mbebala .

Source: Study Team

Mbalawala / Veyula
= S,

Middle Ring "
Inner Ring

i

___.;»"" Location:
_| Matumbulu

g . )r J

Phase 1
Phase 2

Fig.4: Outer Ring Road North Section

Name of Project J L(km)) Type of Works Agency
| Outer Ring Road I 110j2 New Construction TANROA
New Construction TANROA[
. Wideni d
| 1°03 | Inner Ring Road HEEE] mi“ﬁ?" neW  ITANROADS
_________________ B construction
| Widening of Dar es Salaam Road]| 10.0 Wideningistiag road| TARURA
5 |Access from Univ. Road tonner |, » |\ o\, construction TARURA
h Ring Road
7 |Upgrading of Government City Upgrading of roads into
2-01 Roads 39.0 DBST TARURA
Rehabilitation of Mwanzaga- Upgrading of roads into
202 |kisasa-Medelii Road 131 1pgst TARURA
Rehabilitation of Swaswa-Mpamda-, Upgrading of roads into
208 | Arusha Road 82 Ipgst TARURA
Rehabilitation of Mlimwa Ring Upgrading of roads into
2-04 Road 5.8 DBST TARURA
205 | Rehabilitation of Kizota-Zuzu Ropd 15 ggfd'”g ofroads into |y prA
Rehabilitation of Chidachi Upgrading of roads into
206 Community Roads 273 |pgst TARURA
Rehabilitation of llazo Community| Upgrading of roads into
2-07 Roads 14.4 DBST TARURA
Upgrading of NtyukaRoad to Uniy. Upgrading of roads into
208 | o Dodoma 31 |pBst TARURA
2-09 | Rehabiltation of Makole Roads e.qgggrfd'”g of roads into|..» purA
Rehabilitation of Iringa Road- Upgrading of roads into
210 |\1ichese-Chidimo 141 1pest TARURA
Upgrading of Miganga Communit; Upgrading of roads into
2-11 Roads 30.5 DBST TARURA
Upgrading of Mkonze Communit Upgrading of roads into
2-12 Roads 15.4 DBST TARURA
Upgrading of Ndachi Community Upgrading of roads into
2-13 Roads 30.0 DBST TARURA

Source: Dodoma National Capital City Master Plan 2019-2039

Note : -7 i

Table 5: Related TANROADS road projects

Project in progress

w o

Section Authority Current status
(1) Outer Ring Road African development | Announcement of tender for northern section
bank (AfDB) (52.3km between Nala — Veyula — Thumwa Dry Port)
(2) Dar es Salaam Tanzania Announcement of tender for widening of existing
Road government road (Dodoma— Chamyino 30km)

Other urban development projects

Along with the above road maintenance projectsipuarinfrastructure development projects such as

water and sewage, electric power and communicaticmsinderway in the Dodoma city area, and the

development of the city plots are also proceeding epid pace. In this project, information on the

projects by Tanzania and other donors that maygttifés project's effect was collected and confadme

sufficiently and reflected in this plan as necegsar
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(5) Current status of standard gauge railway (SGR) plan
The standard gauge railway (SGR) construction ptdjetween Dar es Salaam and Morogoro (Lot-1)
is currently underway and the construction betwigenogoro and Dodoma area (Lot-2) will follow.
The Lot-2 section is expected to be design-builthoe, and the SGR plan's exclusive land (right of
way, ROW) width is at least 60 m (maximum 120 m).

SGR Lot-2 implementation Structure

Project Outline: Targeting 426 km between Morogoro-Dodoma-Maktopora, the section is
expected to be implemented by the design-build (DB) method with a total
construction cost of US §$ 1.92 billion (assumed to be completed in Dec. 2022).

Consultant: JV of Korail (Korea) and Tanzania Railways Corporation (TRC). Subcontracting
is a local consultant UNITEC

Contractor: Yapi Merkezi (Turkey), DB design support SENER (Spain)

Source: SGR Team Fig.5: Overview of SGR plan

At intersections with roads, the SGR is plannedwuerpass (flyover), and the SGR project planners
need to receive information about the positionnbérisections and the ROW widths of the roads from
TANROADS and TARURA. The SGR project has a polibgttit will consider and deal with all
intersections, and prompt information exchanges Wit above parties is required and construction
work near the target area of this plan was schddolstart in January 2020.

However, plans are currently being coordinated WtNROADS for road intersections. The flyover
bridge has a standard span of 25 m, and if lorjugar & required, it will be planned separatelis Hlso
assumed that a gravel pavement service road wilidtelled along the track and connected to thdsoa
of TANROADS or TARURA. Initially, the intersectioof the SGR and the planned road was assumed
in section 3, but a new route plan that does nietrsect the SGR was requested by the Tanzanian
stakeholders, and consideration for a flyover ia gan is no longer necessary (Refer item 1-3 (8))
addition, in the section where the SGR plannedpegses on the upstream side of this project ibad,
is necessary to be consistent with the drainagegflthe SGR. However, since the SGR drainage plan
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was not completed at the time of this survey, ttandge plan (draft) for this project was preserited
the SGR project team (to the SGR contractor inpitesence of the SGR consultant). Furthermore,
whenever there are any changes to the SGR plather plan by Dodoma City Council, a meeting of
stakeholders is convened and the contents areremtfieach time; the procedure is the same for this
project. The SGR passenger / freight operation pldinbe set based on the track record after the

opening of the Lot-1 Dar es Salaam-Morogoro section

1-1-3 Socio-economic status
After independence, Tanzania promoted socialish@eic policies, but the economy fell into a crisis
in the 1980s due to the effects of the oil crigis,war against Uganda, and drought. In order fyonve
the situation, Tanzania started economic reforrh thié support of the World Bank and the Internation
Monetary Fund in 1986, and the GDP growth rateblegs approximately 6 to 7% based on the rates of
6.16% in 2015 and 6.97% in 2019. Also, GNI per zapas been steadily improving from Approx. $200
in 1990’s to $948 in 2015, $1080 in 2019. Majorusidies consist of agriculture, forestry and figker
(23% of GDP), manufacturing and construction (22%DP) and service industry (50% of GDP). The
population distribution is about 36% in urban aread about 64% in rural areas, but trends show that

the population distribution is increasing in urlzeas year by year.
1-2 Background and outline of the grant aid request

(1) Background and circumstances of the request
The Government of Tanzania (GoT) requested sugpmort Japan to convert the inner ring road into
four lanes in order to smooth the city's traffiovfl facilitate logistics in the country and improthe
living environment of the city by diverting heavghicle traffic currently passing through the cewtre
Dodoma City to alternative routes. Prior to this/sy, in the information gathering confirmation\aey
conducted in February 2019, the GoT discussedthétllapanese stakeholders about improving 14.9km
of the inner ring road to 4 lanes, which was tleeiginal request. It was agreed that the scopéief t
plan is the construction of two-lane roads on seest2-2 (3.4 km) and 3 (2.9 km), totalling 6.3 lah,
the inner ring road, which have the highest pioritggarding (1) urgency, (2) project effect, (3)
alignment with the 2019 M/P, and (4) environmeatad social considerations. In addition, the section
1' plan is funded by the European Community (Eld) iardesigned as a Class 1 road in accordance with
the Tanzania National Road Standard (4 lanes, &ab&/2.5m/shoulder, streetlights installed).
This plan intends to improve the above situationabdgding an additional 2-lane road to widen the
existing 2-lane road on section 2-2, and by constrg a new two-lane road on section 3. Sectio@s 2-
and 3 are part of the inner ring road of Dodomg @it consists of 4 sections. In order to achtbee
above targets, this survey is based on the resiulte F/S survey and the outline design condubied
the Tanzanian stakeholders in May 2019, and théeldtsurvey was conducted in November 2019 for
Section 2-2 road including the existing 2-lane phread, and Section 3 for the construction of a new
2-lane road on the existing earth road. In Febr@é20, the Tanzanian stakeholders requested a new

route plan for the end of section 3 that does nt&rsect with the SGR in order to respond to new
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occupants of the land originally planned for thed-gite. In order to respond to this, it was neargs®
confirm the site for the new route consisting gbaximately 1 km at the end of Section 3 (whichntur
left from the original route and connects to thekiMa intersection, which is located at the meeting
point of Kikuyu Road and the 4-lane road currenthgler construction by the Tanzanian stakeholders).
The site confirmation work included conducting diddial surveys such as surveys, soil quality,
environmental and social considerations surveyd,poceeding with outline design and project cost
calculation. Regarding the examination of the @pecifications for road improvement, at the time of
the field survey, the basic specifications of thsigh were discussed with the Tanzanian staketslder
the results were summarized as a technical nadeyaih parties confirmed the specifications by isign

the note.

Legend: Original request

Ex. 2 lane — 4 lane paved road
N —Section I' :3.9km
To Dar es Saldaff™ Section 2-1 :2.1 km
& = Section 2-2 :3.4 km (Target road)
— Subtotal :9.4 km

New 4 lane road construction

=== Section 3 :2.9 km (Target road)
! Section | ====Section4' :2.6km

== 4 Subtotal :5.5 km

Total :14.9 km

N == Other existing road
y_ & ~—— Existing railway
—SGR
0 05 1 15km ~— New Route (Reference)

¥ 4
bl V4
f Lnond

g

/ Tolringa .~ - {

Source: TANROADS

Fig.6: Request of Tanzania Government and scope of this survey

(2) Coordination with related plans
Design coordination between the project road aagtanned L
SGR line at the end of section 3 road was carngcba joint X
meeting by the relevant organizations (Ministry |
Construction and Communications (MoWTC), TANROAD:
TARURA, DCC, SGR consultants, and contractors) &
correspondence on the SGR side was confirmed. Henviine

land around the endpoint of Section 3 was not#igdxclusive

by Tanzanian stakeholders, and finally a new rqpuégposal S T ,

that did not intersect with SGR was requested Fig.7: New route plan & surrounding
Facilities Source: Study Team

TANROADS. In addition, TANROADS will coordinate it

the new plot owner and related organizations becthes Dodoma City Urban Planning M/P assumes

the placement of government buildings near the rawte currently in the wilderness at the end of

Section 3 (which turns left from the original roteconnect with Makulu intersection). A joint mieet

at the TANROADS Dodoma Office Meeting Room was ieatrout on 5 March, 2020, by the
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representatives of TANROADS Headquaters and Dodoffiae, MOWTC, DCC, TARURA, and the
study team. During the meeting, an explanatiomefgroject design outline by JICA survey team, and
discussions of the outline of the plan were hefdséuring ROW land and explaining drainage related
issues. Afterwards, a site visit for confirmatidntloe status was carried out. In addition, on 6 dlar
the DCC City Planning Department confirmed thedwihg regarding the determination of the new
route road site by TANROADS and DCC.

a) The new route will pass through the presidential office-exclusive portion and the DCC city
planning area, the presidential office site portion has been agreed with the presidential office,
and the remaining portion will be completed with an agreement letter from DCC to
TANROADS.

b) The DCC will incorporate the JICA Study Team's plan into the latest Dodoma City Planning
CAD diagram and confirmed the affected lot numbers (7 plots: 17, 21, 22, 24, 25, 26, 27) and
the list of affected organisations (research centre, post office, all public institutions).

d) DCC will deal with the change of landowner to the new routt ROW of TANROADS by
relocating the affected plots to another location, since there are no buildings that pose a
problem.

e) DCC will prepare ROW consent letter for TANROADS in about one week, and thus
TANROADS road land acquisition will be completed.

(3) Project Scope

The target section of the project is North-§outh corridor i o
i 3 A _-CC 10N - A
Section 2-2 and 3. Section 2-2 is WaJenZ‘J“nC-j \\_a.»/"*g -
=i | .4 Dar Es Salaam Road
3.401km from the starting point Bahi 49 f—-{l L

% 1y /
Present Trailer Routg

roundabout (roundabout, R/A) to  ArushaR/A,

about 75m before the existing Imagw /
\r—{‘
R/A. Section 3 is 3.108km from the} ' [ BahiR/A |

3.401km point of Section 2-2, follows

-

Existing
==
the design route of the F/S by o SO in
TANROADS eastwards through the
Ntyuka intersection up to the [3.4km
1.696km point, turns to the left,

follows the new 1.412km route and

{Section3a |,
T696km
connects to the existing Makulu " Source: TANROADS F/S, Study Team

Fig.8 Project Scope

Imagi R/A | ="

>

intersection. From the above, the tota
length of the target road will be increased by 80fom the originally assumed distance of 6.3 km to
6.509 km.
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1-3 Project site and surroundings

1-3-1 Status of related infrastructure development

(1) Inner ring road and target section 4\ I ~ Section~l. LR e oo
. . L Trail tricti t X
The inner ring road was initially compose , /e i Sl
_ _ Section 251 ot
of 4 sections (Sections 1 to 4) and wa ) A )
_ To Singida. . /" Airport Sectlon g \
planned to be developed as one unit. Aft ™ e e —_ T\‘j o

. , éh R/A leﬁcult land acqm&f:;n\\
that, section 1' was proposed because of i

4 Iane road umnder

difficulty of securing land for section 1, / " Problerm by | SOnstructio)s
d ti 4 ti toth ti ‘ ‘traller passing ¥ ALERS //
and section 4' connecting to the section W) i o~ T et : s i ’
g “ A M § abtio\ Seftlor]'f}___ ‘
also added. GoT wants Japan to supp(| §’ City centre Makulu R/A ) 6.3k SGR line

development of Sections 2-2 and Section, S

as the sections that should be prioritized

'_,ct"ionSb
Legend: 4
(0% # 1~4 Inner Ring R}aci\
. ImagiR/A 4 Sectlon 3 Okm Design distance
ensure smooth traffic flow. Source: TANROADS/Study Team 0  R/Aplan

order to avoid large vehicles passin
through the centre of Dodoma and t

Fig.9: F/S Inner Ring Road Plan and Project section

Table 6: Outline of Inner Road Plan

Section Description
(D Difficult to secure road site due to housing and airport
(19 2 lanes road are developed by the EU (Restrictions on large vehicles due to residential areas).

(2-1) Existing 2-lane paved road.
(2-2) Existing 2-lane paved road. TANROADS F/S recommends new 2 lanes inside.

(3) New route needs to avoid houses demolition as much as possible.
4 Some sections have been started by GoT,
49 Land acquisition work for road construction started

Source: Study Team

(2) Current status of target roads (section 2-2 and section 3)
1) Condition of section 2-2 road (Bahi intersection—-Imagi intersection)

1-1) Existing road

In section 2-2 (3.4km), TANROADS secures a widtl60m for the right of way (ROW) as the trunk
road of Tanzania, and a concrete road boundary aegsstalled at some part of the road edge. In
addition, in the vicinity of the starting point BaR/A of section 2-2, the existing 2-lane pavedd i
installed near the centre of the ROW, but othetizes are installed on the right side (west sidehe
ROW. The existing road is laid with asphalt coner@C) pavement and the shoulders with double-
layer asphalt surface treatment (DBST) pavementparmedian strip is installed. In addition, ateyaw
places in the ROW, you can see a simple veranddanging the ROW and temporary placement of

concrete blocks.



Table 7: Existing road outline (Section 2-2)

Section 2-2 outline | Features
2

“r
Number of lanes: 2 | lane paved road to create a four-lane road - o
Lane width: 3.25m | recommended by TANROADS F/S. = S
Pavement: AC > Level crossing with the existing railway at 32(
Sidewalk: None from the starting point (passenger cars and fre
ROW: 60m cars are about 3 trains a day)

Source: Study Team > No resettlement will occur

Length: 3.4km > Addition of 2 lanes to the left side of existitvgp- E..

1-2) Existing Road Pavement
The information from TANROADS and the result of&itig road survey of section 2-2 is summarized
below. The survey started at Bahi R/A (Okm) and e@sducted every 500m. The ruts and cracks on
the surface of the pavement were visually inspeaed the flathess was evaluated according to the
International Roughness Index (IRI) Class 4 metfedhluation by the riding comfort and visual
evaluation). As a result of the investigation, althh small potholes were found at 1 or 2 placdkén
R/A section, the existing carriageway pavement iesnen good condition overall. Furthermore, the
road surface temperature of the pavement was assumed during the above survey (see below table).
Based on the results of the survey, the study paded with the examination of the utilization pldn o
the existing paved road in this project.

Table 8: Existing paved road Survey (Section 2-2)

Distance Shoulder Road. LAt (), Shoulder Pave_n_1ent Flatness | Fill height
(km) (Left) Carriageway (Right) condition IRI<4 (m)
0.0 2.4 6.8 2.4 No damage o 0.0
0.5 2.4 6.8 2.6 Ditto o 0.6
1.0 2.5 6.8 2.6 Ditto o 0.8
15 2.4 6.8 2.6 Ditto o 1.0
2.0 2.5 6.8 2.4 Ditto o 0.6
2.5 2.5 6.8 2.5 Ditto o 2.0
3.0 2.6 6.8 2.5 Ditto o 1.5
3.4 2.4 6.7 2.6 Ditto o 2.0

Average 2.5 6.8 2.5 «—Total road width=11.8m 1.1

Source: Study Team
Remarks: Height of fill= difference between local road surface and shoulder, Pavement structure= surface AC5 cm,
upper road surface CRR (CBR80), lower road surface G45, subgrade (local material). Road surface
temperature survey= low results: road 45°C, shoulder 42°C, side slope 40°C (14:00pm, sunny day)

s

e :

"AC Surface (Carriageway | DBST (Shoule} Shoulder edge protection

Source: Study Team Note: Good condition is maintained by edge protection for erosion prevention.
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Condition of section 3 road (Imagi intersectionNtyuka intersection—Makulu intersection)

The section 3 (3.1km) road has different site emritents between the starting point at Imagi
intersection and the Ntyuka intersection at abo@km (section 3a), and between the Ntyuka
intersection and the end point at Makulu intersecfsection 3b). Therefore, the following explaoati

of the site condition is divided into two sections.

2-1) Section 3a (Imagi intersection—Ntyuka interseion)

On the left side of the existing dirt road are gete walls of houses, and on the right side istlesgent
dotted with simple houses. TANROADS designatedi¢fteconcrete wall as the left boundary of the
ROW and a provisional ROW width of 40m. Existinguees (about 25 houses) within the ROW area
up to the Ntyuka intersection have the confirmatiomber for removal of TANROADS displayed in
paint on the house wall, and the relocation promedkiin progress. In addition, in order to seare
standard road width of 60m in the future, TANROAPI&ns to limit the construction of new houses
within the remaining 20m width.

Table 9: Existing road outline (Section 3a)

Section 3a outline Features
Length: 0.9km > Houses are scattered along the existing dirt,r

Number of lanes: 2 | and some residents will be relocated

Lane width: 2m > Construction of new 2-lane paved road is expe
Pavement: Earth on left side

Sidewalk: None > There are facilities such as existing electricew
ROW: 40m and water pipes and control valves within ROW

Source: Study Team | > Concrete wall exists at ROW left boundary

2-2) Section 3b (Ntyuka intersection—Makulu intersetion)

In section 3b, the 1km section from the Ntyukarisgetion (up to 1.696km from the Imagi intersection
has only one narrow dirt road with a width of abdurt in the wilderness. There are no buildings nearb
and electric poles, electric wires, water pipesidental facilities, etc. are installed in the pafthe
60m width ROW assumed by TANROADS. Approximatelgkin after that, a new route that passes
through the wilderness, turning left from the doéd before the previously assumed intersectioh wit
the SGR, connects to the Makulu intersection atsthehern end of the 4-lane road constructed by
TANROADS (completed Nov./2020). A ROW width of 6amthis section was confirmed in March
2020 through an explanation on site by the studyntand discussions with concerned parties. In
addition, TANROADS and SGR continue discussionsardigg the area around the Dodoma
Governor's Office (RC office), which was originattipected to be the endpoint of sections 3 and 4,
including intersections of the SGR with the oridisections 3 and 4 and with the existing Kikuyudoa
Table 10: Existing road outline (Section 3b)

Section 3b outline Feature

o

Length: 2.2km > A narrow dirt road passes through the wilderngs
Number of lanes: 0 | Streams running northward from the hill on the Bou .
Lane width: 2m side crosses the dirt road.

Pavement: Earth > No houses and no resettlement will occur.

Sidewalk: None > Assuming construction of a new 2-lane paved r|

ROW: 60m on the left side of the ROW

> Existing facilities such as existing electric ®gr
Source: Study Team | and water pipes and control valves in the ROW.
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2-3) Other related sections

Other road sections related to the above roadoseate shown below.

Table 11: Existing road outline (Section 4a, b)
Section 4a outline Feature
(Shabiby—Makulu) > TANROADS constructed 4-lane road to Maky
Length: 1.4km, 4 intersection on Kikuyu road in Nov./2020
lanes, width: 3.5m x 2 > The service has started in some sections

+ 2.45 median > Inner ring road was originally proposede sectip
Pavement: DBST but section 1' was added due to land acquisitsrei
Sidewalk: None > TANROADS tentatively uses as an inner ring &
ROW: 60m plans to switch to the section 4' in the future.
Section 4b outline Feature

(Makulu-Sec. 3) > Use as a road for construction of Dodo
Length: 0.7km Regional Commissioner (RC) Office betwe
Number of lanes: 2 | section 3 of Makulu junction of Kikuyu Road
Lane width: 4m > For the above reasons, the ownership of theriu
Pavement: Earth dirt road will be decided by the future road stadd
Sidewalk: None setting.

ROW: 40m > No resettlement will occur

(3) Major Junctions
The following shows the status of major intersewion Sections 2-2 and 3. When widening the road,

planning and design of an appropriate shape andb@uaf lanes will be conducted with consideration
of the traffic volume estimation of the section axisting / future connecting roads.

Table 12: Status of major Junctions (Section 2-2)

No. L(ekr:Tg]:j)th Direction | Road Name V\(/:g;h Pavement| Condition | Drainage| Shape

North Arusha road 10.6 AC Good Both side
East Bahi road 11.0 AC Good Nil

! 0.000 South Iringa road 11.6 AC Good Both side RIA
West Singida road| 19.5 DBST Good Both side
East . 6.0 DBST Good Both sidé Cross

2 0.940 West Amani road 5.0 Earth - Nil shape

3 1.640 East - 11.6 DBST Good N|I Cross
West - 12.2 Earth - Nil shape
East Kikuyu road| 8.5 DBST Good Both side

4 2.260 West - 8.1 DBST Fair Both side RIA

5 2.870 West - 7.0 AC Good Nil T shape

6 3.460 West Iringa road 11.4 AC Good Both sjde R/A

Source: Study team Remark: Length = Distance ffmstarting point (same condition of the followitagles)

Table 13: Status of major Junctions (Section 3)

No. L(ekr:Tg]:j)th Direction | Road Name V\(/:g;h Pavement| Condition | Drainage| Shape

North Iringa road 11.4 AC Good Both side
1 0.000 East Section 3 11.0 AC Good Both side R/A

South Iringa road 11.6 AC Good Both side

5 0.660 North Keeka road 6.0 Earth - Both side Cross

' South - 6.0 Earth - Nil shape

North - 8.0 Earth - Nil Cross

3 0.990 South - 8.0 Earth - Nil shape

Source: Study team
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(4) Access Roads
The main connecting roads and entrances of Se@i@and 3 are shown below. In this plan / design,
consideration will be given to these and the stuillyproceed.

Table 14: Existing Access Road and Entrance Status (Section 2-2)

No. L(i:?)th Lel;tocatllg:;ht Building type Width(m) | Pavement type Remarks
1 0.085 o Restaurant 11.0 Earth road

2 0.115 o Petrol station 11.0 Concretet

3 0.088 o Car wash 11.8 Earth road Pipe culvwg500
4 0.110 o Car Workshop 17.0 Earth road Pipe culy&00
5 0.121 o Car Workshop 9.5 Earth road Pipe culvwg500
6 0.164 o Petrol station 17.5 Earth road Pipe culy&00
7 0.220 o Petrol station 17.0 Concrete Pipe culy&00
8 0.275 o Petrol station 17.0 Concrete Pipe culy&00
9 0.293 0 Access Road 10.6 Earth road Pipe culyéio
10 0.385 o Access Road 10.6 Earth road Pipe culgéA0
11 0.384 0 Access Road 10.6 Earth road Pipe culyéio
12 0.443 o Access Road 10.6 Earth road Pipe culyéio
13 0.558 0 Access Road 11.6 Earth road Pipe culyéio
14 0.580 o House 11.6 Earth road Pipe culveB00
15 0.849 o Service road 11.6 Earth road Pipe culy&®0
16 0.875 o Access Road 11.6 Earth road Pipe culgéAo
17 0.955 o Access Road 11.6 Earth road

18 1.251 o Service road 11.6 Earth road Pipe culy&®0
19 1.359 o Car wash 8.0 Earth road

20 1.271 o Access Road 11.6 Earth road Pipe culg880
21 1.389 o Shop 8.0 Earth road

22 1.528 o Access Road 10.0 Earth road

23 1.508 o Shop 8.0 Earth road

24 1.552 o Access Road 5.0 Earth road

25 1.564 o Shop 8.0 Earth road

26 1.725 o Service road 15.0 Earth road

27 1.861 o Service road 8.0 Earth road

28 1.876 o Petrol station 6.0 Block pave

29 2.004 o Petrol station 6.0 Block pave

30 2.023 o Service road 6.0 Earth road

31 2.018 o Shop 10.0 Earth road

32 2.109 o Service road 12.0 Earth road Pipe culy&®0
33 2.333 o Shop 12.0 Earth road

34 2.608 o Service road 12.0 Earth road Pipe culy&®0
35 2.735 o Service road 3.5 Earth road

36 2.722 o Service road 11.8 Earth road Pipe culy&®0
37 2.814 o Access Road 12.0 Earth road

38 2.898 o Service road 4.0 Earth road

39 2.964 o Service road 4.0 Earth road

40 3.016 o Service road 4.0 Earth road

41 3.186 o Service road 4.0 Earth road

42 3.292 o Shop 7.6 Earth road Pipe culveB800
43 3.348 o Petrol station 14.7 Concrete Pipe culyeg®00

Source: Study team
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(5)

Table 15: Existing Access Road and Entrance Status (Section 3)

No. L(ir;]g)th Lel;tocatllgir;ht Building type Width(m) | Pavement type Remarks
1 0.087 o Access road 6.7 Earth road Pipe culy&®0
2 0.119 o House 35 Earth road

3 0.195 o House 25 Earth road

4 0.211 Access road 12.0 Earth road

5 0.273 House 5.0 Earth road

6 0.278 o House 3.0 Earth road

7 0.305 o Public office 5.0 Earth road

8 0.308 o Access road 5.5 Earth road Pipe culydi®0x2
9 0.371 o Access road 4.0 Earth road

10 0.389 o Access road 4.0 Earth road

11 0.400 o Access road 4.0 Earth road

12 0.507 o Access road 4.0 Earth road

13 0.546 o Access road 4.0 Earth road

14 0.568 o House 3.0 Earth road

15 0.617 o House 3.0 Earth road

16 0.693 Access road 6.0 Earth road

17 0.785 Access road 6.0 Earth road

18 0.839 o Access road 8.0 Earth road

19 0.836 o Entrance 1.5 Earth road

Source: Study team

Existing Railway

Section 2-2 road has at grade intersection (railer@gsing) with the track of the Tanzania Railway

Corporation (TRC) at about 320 m from Bahi R/A. efé is no traffic congestion even the level

crossing manager blocks the passage for about dtemivhen the train passes. According to the train

schedule at Dodoma Station, which is about 1.6kmmfthe railroad crossing, the trains passing thioug

the railway crossing are 1 daily passenger trae (ke table below, no plans to increase traitkdn

future) and irregularly operated freight train (dteg as soon as the collection of luggage is cetegl,

main cargo is agricultural products such as cenagrat corn) and regarding the assumption of
increased/decreased flights, the policy of maiiagirthe current number of train operation was

confirmed.

Table 16: Schedule of passenger trains to / from Dodoma and related facilities

Destination

Passenger train schedule

Remarks

Dodoma to Tabora

5:50 (Tue / Thurs), 7:30 (Tue)

Tabora to Dodoma

17:30 (Mon / Thurs), 4:30 (Fri)

Passenger train / day (1 to 8C
passengers, 12 to 15 cars), Freight 2
trains / day (averag

Exterior view of Dodoma Station

S

Freight train (20-22 cars,
waiting at Dodoma Station)

Level crossing 320m from the
starting point of Section 2-2
(crossing facility is damaged)
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(6) Drainage facility
The status of major drainage facilities in Secti@rz and 3 is shown below. For proper planning and
design, the study was conducted considering thegrimnplementation conditions in the area.

1) Section 2-2
The existing drainage facilities in Section 2-2 sinewn below.
- Open earth ditch on both sides along the existiagl except on the left side from Kikuyu R/A to
the end point,
- The natural ground slopes gently from the rigthe $o the left side of the target road, and the
rainwater that flows down joins to form a smalleniyKikuyu River).
- The Kikuyu River flows into the regulating pond the right side of the 1.7km point and crosses
the target road by the existing triple box culeridth 3.0m, height 2.0m) at the regulating pond.
- Pipe culverts with a diameter of 60 cm are maingtalled at the side of the road.

T " . | p%

-

Triple box culvert at 1.7 km | Box culvert at 2.3km right Earth drain and entrance
and upstream reservoir side culvert

Photo 1: Major drainage facilities in Section 2-2

2) Section 3
The drainage facilities of section 3a from thetgtaint to Ntyuka junction and section 3b aftert téuze
shown below.
— In section 3a, a stone gutter is partially insthiba the right side along the existing earth road b
Dodoma City. In the past, no waterway overflowaad flooding has occurred.

— Drainage facilities have not been developed irpth@ns of section 3b from the Ntyuka junction
to the end point, and there are several natuedusts from the right hill. Simple concrete wall
and/or gabion mattress for scouring prevention@ntection of earth road has been provided at
the earth road and natural stream crossing point.

Roadside stone-lined ditch &Gabion mattress for scourConcrete wall for scour protectign
entrance culvert (Sec. 3a) protection (Sec. 3b) (Sec. 3b)
Photo 2: Major drainage facilities in Section 3
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(7)

1)

There are 11 small natural streams crossing tistiegiearth road in section 3b after the Ntyukafiom.

The water flow direction of these small streamshio target road may change due to the SGR plan

passing through the upstream side. Therefore,imadya plan for cross-drainage facilities and radelsi

b r)

Source: Study team

Traffic volume

ditches that could meet the SGR plan was examipaledstudy team.

—

Fel)

Fig.10: Natural streams crossing section 3b road

8049029591

8049607583

b

As for the traffic in the target area, analysistloé traffic survey results of the “Dodoma City Road
Sector Information Collection / Confirmation Survé019)” by JICA, about 50% of large-vehicle
traffic, which accounts for about 25% of Dodomag/'sitraffic, is transit traffic, and by directiothe

east-west direction occupies the most (70%), fadidlwy north-south direction (10%). Since this prbje

will form a detour for the major east-west tramsiites in the city, this project can be expected as

countermeasure for the inflow of large vehicleitite city. In this study, survey points, items and

methods were set in order to understand the custatus of these traffic conditions in the area.

Outline of traffic volume survey

A traffic survey was conducted as follows for thegose of grasping the current traffic situation in

Dodoma City and collecting basic data used fordasting future traffic demand.

Table 17: Traffic flow survey items and methods

2

Survey item Survey method Implementation time / number
> Traffic volume by vehicle type and
] direction
Traffic > Vehicle type: 12 categories such |as 12/5(Thu), 12/6(Fri)
volume bicycle, motorcycle, car, bus, truck> 6:00AM to 6:00AM (24h), 2 days
(both trailer > 6 places
direction) > Record the presence or absence of traffic
congestion at the survey location at the
same time
> Travel on major routes in the city (routes 12/7 (Sat), 12/10 (Tue)
Travel ime for large vehicles, routes passing through Morning (7-8pm), evening (17-18pm),
the city centre) and measure the requireddays
time and section speed > 3 routes x 2 (round trip)
> Conduct axle load survey of large> 12/16 (Mon) to 20 (Fri)
Axle load vehicles along major roads around the 4 locations (Singida Road, Arusha Ro
city Dar es Salaam Road, Iringa Road)
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2)

Results of traffic volume survey

A traffic volume survey (by vehicle type, time aulifection) was conducted to understand the
characteristics of automobile traffic in Dodomaycih 24-hour survey at 6 locations was carried out
from 6 am to following morning 6 am. The trafficlume was measured by investigators in 12 vehicle

categories by direction and by the hour.

& pu To Arusha
To Singida ¢ -
olé]
———— X D To Dar es Salaam
~ ~ nq,”% TS + D
BahiRA | O & ¥

\

\

\ 3
Eo \\ Dodoma e (73 %
“ 2 - &
~ 2 = A L R ——m——
— /
TRL Dodoma S -~

Arusha Rosd

[~]Q

3 Jakaya Kikwete RO

“ 3 O Vehicle traffic count survey |=,
4 £
s | Imagi R/A [0 Axle load survey
D 0 05 1 2 km
Source: Study team To Iringa I N T T ST S|

Fig.11: Traffic volume survey location

Table 18: Vehicle classification for traffic volume survey

No. Type No. Type No. Type
1 |Sedan car 5 |Medium Bus 9 |Trailer
2 |Taxi 6 |Large Bus (65 seats) 10 |Motorcycle
3 |Truck (light) 7 |Truck (2 axle) 11 |Trike
4 |Small Bus (16 seats) 8 |Truck (3-4 axle) 12 |Other (Bicycle)

Note: Large vehicle=Type 5~9 of above table, Ordinary car=1~4, Motorcycle=10~11
The following shows 24-hour conversion traffic wahcombined description based on the results of
traffic volume survey conducted on Friday, 6 DecemB019, by the survey team and results of traffic
survey conducted by JICA on “Information gatherargl confirmation survey on Dodoma City road
sector” conducted from 8 to 11 January, 2019 (haftr referred to as JICA's past survey).
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Fig.12: Traffic volume survey results (both direction daily traffic volume)

Traffic Volume by Time of Day

I Total
w—T0 East
I To West 5.7%

I I"I I-th...lgnu-l By 05%
g3888888888888888888888¢8 S
creagdqdaEdEsgagIigeom~wa 1.4%

3.2% 2.6% \-2:4%

Item Moto. Car Large| Total

Dai 2,334 3,561 3,802 9,697
W—E Iy WA 2

Hur. Avg. 94 144 158 404

Daily 2,835 4,084 3,899 10,8p~
E-W i

Hur. Avg. 114 170 16 44 Location 2
Both Daily 5,169 7,64% 7,691 20,50

Hur. Avg. 215 319 32D 85

Composition of Vehicle Type (PCU-base)

= Passenger Car
= Taxi
= Pick-up/ Van
Small bus
= Middle bus
Large bus
= 2 axles truck
= 3-4 axles rigid truck
= Trailer truck
= Motorcycle

= 3Wheelers

Source: Study team, Note: Compared to JICA's past surveyNote: W= west, E= east, Moto.= Motor cycle, ©

volumes and some routes that h: Large = Large vehicle

Fig.13: Traffic volume survey at Survey Point 2 (present large vehicle route)
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[PCU/h] Traffic Volume by Time of Day Composition of Vehicle Type (PCU-base)

2,000

1,800 . Total = Passenger Car
1,600
’ e T0 North = Taxi
1,400 0,
To South 4.3% Pick-up/ Van
1,200
1,000 Small bus
= Middle bus
Large bus

= 2 axles truck

800 4.2%
lJII| | A
tliissdy s | 7

3-4 axles rigid truck

94N i
i ITh e 00
T EE 8 g8 s 8 s 8 g8 8 a dld & I 1.4% = Trailer truck
39::252 RES8ANRSANAIES 37K = Motorcycle
4.0% 2.9% s = 3Wheelers
Item Moto. Car Large Total
SHN Daily 1,211 3,491 1,545 6,2 Location 4
Hur. Avg. 50 14% 64 25
NS Daily 886 4,43? 1,240 6,54
Hur. Avg. 37 18% 5p 27
Both Daily 2,097 7,930 2,766  12,7fNote: S= south, N=north, Moto.= Motor cycle,
Hur. Avg. 87 330 116 53 Large = Large vehicle

Source: Study team
Fig.14: Traffic volume survey at Survey Point 4 (on Section 2-2)

The points and consideration that can be underdtoatthe above results are shown below.

> In Dodoma City, there is a large amount of traffic on the route connecting the east and west
directions (survey location 1 and 2), especially for large vehicles.

> The result of location 2 shows the daily traffic volume is about 20,000, which is relatively large
compared to other location. The peaks are about 1,600 vehicles at 19:00 and 20:00, and large
vehicles account for about 40%. From the results, it can be seen that a route near Section 1 and
Section 2 are used as a route for large vehicles.

> The results of location 4 shows small traffic volume total of about 800 vehicles in both directions
even at 11:00am which has the highest traffic in a day (approx. 21% large vehicles). This is the
traffic volume that does not cause traffic congestion even one lane operation and there will be
little impact on traffic during construction.

> In addition, due to the development of the east-west-south section of the inner ring road by this
project, the study proceeded on the assumption that large vehicles in the north-south direction

and the east-west direction will travel in sections 2-2 and 3.

Travel time survey results

A travel time survey was conducted to understaedriddfic conditions during the survey. The survey
was conducted along the main routes in the city {se figure below) and recorded the passage times
of the main junctions during the peak traffic haarthe morning and evening on Saturday, 7 December
2019 and Tuesday, 10 December, 2019. The driviantgris as shown on the below table. In addition,
the travel routes of the travel time survey (seefifjure below) and traveling speed survey ressilts

shown below.
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Table 19: Travel route for travel time survey , / ®a @b $

Route . g
No. Length Route detail \/ i s
“ V @a

®a | 4.6km Shabiby R/A — School Ave — Bahi R/A Bahi R/A

— Kizota Primary School /
; X - e /
b | 4.6km Kizota Primary School — Bahi R/A — o ‘\\-»
School Ave — Shabiby R/A A
o
@a 45km Shabiby R/A — B129 — Arusha R/A — no=2 A\

Njia Panda Area C Bus Stop ©

Njia Panda Area C Bus Stop — Arusha
R/A — B129 — Shabiby R/A

Imagi R/A — Kikuyu R/A — Bahi R/A

@b 4.3km

®a | 47km — Njia Panda Area C Bus Stop -
@b | 4.7km Njia Pan.da Area C Bus Stop — Bahi @b Source: Study Team
R/A — Kikuyu R/A — Imagi R/A -
Fig.15: Travel route for travel time
| wi27sapAM  w127(Sa)PM  B12/10(Tue)AM  B12/10(Tue)PM
Affected by long signal

Similar result
(Peripheral passage route)

waiting time

10:00 1
I 0.
1:3G:9G:24
5:00
0:00
Route 1a Route 1b Route 2a Route 2b Route 3a Route 3b
Source: Study Team Fig.16: Travel time by travel route and time zone

> For routes (1,2) that pass through the city center, the time required on weekday afternoons tends to
increase (however, the increment is about 1 to 2 minutes).
> Almost no change in the route (3) that does not pass through the urban areas.

> No difference in direction

In addition, Routel1b on the afternoon of 7th Decen#md Route2b on the morning of 10th December
have longer transit times than other days. Thiseisause the timing of approaching the signalized
junction was particularly bad, and it took abounihutes longer to pass through the junction than at
other times. From this result, the following 3 @deiare considered.

> The fact that the required time does not increase or decrease depending on the time of day indicates that
the road capacity has a margin with respect to the current traffic volume.

> Section 2-2, which is additional 2-lane section (peripheral passage routes (include section 3a, 3b)), has
little traffic volume and is considered to have little impact on transit traffic during construction.

> The improvement effect cannot be expected so much when comparing changes in transit time with the
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ex-post evaluation of the project due to the gagdent traffic situation. Therefore, it is necegsar set
an index that can appropriately evaluate the efi¢¢he project, considering the increase in demand

accompanying the development of the city (detodagfe vehicle traffic, etc.)

4) Axle load survey

Axle load survey was carried out on major roaddadoma City in December 2019 and January 2020
with a total of 696 trucks and trailers (large i) and 3441 axles. It should be noted that, eoetp
with VEF obtained from the axle load measuremestilteat Dar es Salaam in 2017, it is considered
that measures against overloading of large vehidde® a certain effect, and this measurement result
exceeds 10 tonnes per axis was low at 3.5% (6 axéesften overloaded). In addition, since Tanzania
applied the East African Joint Vehicle Managemea/12016, the limit axle load was 10 tonnes from
March 2019, and vehicles over 3.5 tonnes were stbjeweighing. It is envisioned that thorough
overloading measures will be strengthened.

(8) Road related facilities
1) Road ancillary facility survey

1-1) Road signs and markings
Signs based on the “A Guide to Traffic Signing (Miry of Infrastructure Development Safety and
Environment Unit, 2009)”, the installation standéodroad signs and road markings in Tanzania, are
installed on the target routes. Road markings &apgearing in many cases especially for road
markings and pedestrian crossings and periodicter@@nce is required to ensure safety.
» Regulatory signs: stop, pause, speed regulatiofr(8h), weight regulation (15T, 10T), etc.
» Warning signs: junctions ahead, pedestrian crossimgmp caution
» Information signs: pedestrian crossing, bus stégrination, etc.

1-2) Crosswalks and humps

The locations of pedestrian crossing and humpsdtian 2-2 are shown below. In addition, instadiati
of these facilities is not seen on the earth roa8dction 3.

Pedestrian crossing Hump Rumble strip

e

— £ 55

Install before junctio Install before junctio
(on the humg (before the hum|

Photo 3: Pedestrian crossings and humps on existing roads

Install before junction, nee
bus stop

1-3) Bus stop
In section 2-2, there are 6 bus stops at the $itteedoad at intervals of about 1km (0.45, 1.5htsides
of 2.8km point). The bus stop has a sufficient wiftir the minibus to stop, but no waiting space.
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Particular consideration was necessa
for the designing locations of bus stoq

in order to deal with site situationy No 3 )
o * No.4
observed where some m|n|bus L
stopping and passengers get on and of sl 50
No.6

locations other than the bus stop.

Source: Study team Fig.17: Existing Bus Stops

1-4) Guard post

1-5) Traffic lights, Street lights

©)

In section 2-2, guard posts and guardrails arénstélled in most places, and vehicles can crozd ro

shoulders and freely connect to surrounding roadsaaeas. The guard

posts were installed near the target road only thestruck depot on the|
north side of the Bahi R/A (to prevent truck infourg.

In Dodoma city, solar-powered traffic lights aretalled only at the junction of Mpwapwa road and
A104 road in the central area, and no traffic kgute installed on other roads including the targed.

In addition, street lights are not installed on tamyet roads, but a general power supply with -high
intensity discharge lamp (HID) system and solargowith LED lamp system are installed on some

area such as EU rehabilitation sectiqs

along the side of the road at an interv, _
of 40 to 60 m on each side. In thil,
project, consideration will be given td
whether streetlights are installed or nq
and the type (power supply type or soli

type).

Obstacles
In order to confirm obstacles to be affected byghgect, site Table 20: Field trial pit excavation

investigation was executed to collect informatioonf the Survey item Quantity

facility Management Company. Also, joint site obsgion and | (D Pit excavation 6 locations
field trial pit excavation carried out for actuardirmation of |@ Data collection 6.6km
location, depth, and diameter of the buried obstadhe public facilities confirmed in the ROW loét
target road, which need to be relocated to implént@s plan, are shown below. The relocation /
removal will be carried out by the budget of theipent side, and the completion of securing land

without obstacles will be the prerequisite for sty the construction start procedure.

Table 21: Public facilities within the ROW

Item Section Location Length Remarks
(km) (m)
. 0.95 60 D150, Depth 0.35m
(Rwealt"e‘;a“i"‘e‘) 22 0.95 60 D150, Depth 1.10m
PP 3 0.84 60 D150, Depth 0.40m
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Total 180 D600 excluded due to 1.5m overburden
0.30-0.35 50 East side
0.925-0.95 25 East side
1.20-1.33 130 East side
1.60-1.65 50 East side
2-2 2.20-2.30 100 East side
Relocation 2.90-2.96 60 East side
(Electricity) 0.05 60 Access Road
0.75 60 Access Road
2.22 60 Access Road
3 1.90-2.10 200 North side
1.00-2.10 1,100 North side
Total 1,895
1.00-2.28 1,280 Vodacom, East side
Relocation 2-2 2.28-3.28 1,000 VTZ, East side
(Communication) 2.28 60 TTCL, Access .road
3 0.25-0.50 250 VTZ, North side
Total 2,590 Note: Contract relocation at own expense
Source: Study team Remark: Sewer pipe cover is over 3.0m, so it is excluded from the relocation list.

1-3-2 Natural conditions
(1) Topography, weather, and earthquake

i) Topography:
The Dodoma area is at a height approx. 1,100 m above sea level, and the city of Dodoma is located in a
plain with low hills in the south. The soil consists of colluvial soil caused by erosion of the southern
hills and lake sediments in the north, with relatively low fertility and moderate water retention.

ii) Meteorology:
Dodoma Region belongs to the dry plateau climatic

Average temperatures and precipitation
zone in the central part of Tanzania. The average ’
SRR

annual maximum temperature is 26.6-31.7 °C and
= Relatively cool night

minimum temperature is 11.0-18.0 °C. The average even at high temperature

annual rainfall is relatively low at 500 to 1000 mm,

but the rainfall is concentrated during the rainy

. Almost no rain for 6mth.
season from December to April. In this plan, a el A e ey e it Renitioes Woml e

Precipitation  — Mean daily maximum Hotdays — Mean daily minimum

Cold nights

construction plan will be drafted in consideration of Source: Dodoma National Capital City Master Plan 2019-2039

the effects of these local conditions on various works.  Fig.18: Rain fall and high/low temperature

iii) Earthquakes: i 7 P |
Tanzania has two major earthquake risk areas in the east and west, and TN R T S ot
Dodoma Region belongs to the eastern earthquake area. In the 4 years from Dodom:

2014, there were 9 earthquakes with a magnitude of 4.5 or more, and this | A N 2 AVN [ A

e 4 Morsgers

plan will consider seismic resistance as necessary.

(2) Natural condition survey ceneng 39 Earthquakepoint
e — T
Source : National Geographic, UNEP

Fig. 19: Earthquake occurrence
For the topographic survey in this survey, the topography, neighbouring houses, road auxiliary facilities,

1) Topographic survey
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2)

3)

4)

5)

etc. were reconfirmed based on the F/S design dgsadéonducted by TANROADS, and then on-site
survey was conducted. The longitudinal gradientheftarget road is less than 4%, which satisfies th
design speed of 80km / hr.

Ground survey

In section 2-2, a trial excavation of the existgrgund and sampling of soil were performed at 250m
intervals between the midpoints of the existingdraad the end of the ROW. In addition, a DCP test
was conducted on both sides of the trial excavatibto confirm the geological change position and
groundwater level in the transverse direction.

Geological boring survey
Since the bearing capacity of the large box cum@d confirmed and bad soil was assumed in Section
3, a boring survey was conducted.

Material survey
Aggregate tests for concrete and paving materiadsraaterial tests for embankment materials were
conducted, and the test results were reflectethiiiing, design and estimation.

Survey of existing roads
In order to confirm the existing pavement structofethe existing road in Section 2-2, trial pit
excavation was carried out at a distance of 256om fach other on the side of the road.

Table 22: Work volume of various surveys

Survey item Contents Quantity
(D DCP test (every 2im) 104 location
Ground survey @ Test pit (every 500n 19 location
@ Laboratory te: One se
D Setting 3 location:
Geological boring survey @ Boring lengtt 30m
@ Laboratory te: One se
O Sanc 2 location:
_ @ Aggregat 2 location:
Material survey (3 Borrow materic 2 location:
@ Laboratory te One se
Survey of existing roads D Test pit (every 250n 14 location
@ Laboratory te: One se

Source: Study Team

1-4 Environmental and social considerations

(1) Environmental and social considerations for ttg project

1)

Points to note in the study

In this study, the prediction / evaluation of eovimental and social impact items, mitigation measur
and preparation of monitoring plans will be made. dddition, confirm the current status of
environmental permits based on the Tanzanian Et&dxcthe implementation of this project, and the
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2)

future procedures and period. Since the EIA suisdyeing carried out for the F/S conducted by the
recipient government, they will be reviewed anditilaal survey will be conducted in this surveyeTh
points to be noted in the survey are shown below.

It is assumed that a certain amount of land vélbloquired and involuntary resettlement will occur

near Bahi RA and Imagi RA.

+ The scale and scope of land acquisition and tesetht will be finalized after the RoW of the prcije

is finalized.

It is necessary to prioritize surveys and roadmilag studies of sections where land acquisitiah an
involuntary resettlement are expected so that tbhekvof EIA and ARAP carried out by the
Government of Tanzania after the RoW is specifiddnet be delayed.

+ The Tanzania Environmental Management Act condaictenvironmental impact assessment, and
therefore appropriately supports the EIA surveydemted by the Government of Tanzania to include
impact factors in terms of social considerationselobbon JICA guidelines in the survey is required.

+ The results of the socio-economic survey on lampisition and involuntary resettlement conducted
in this survey will be shared with the EIA consatsaemployed by the Government of Tanzania as
appropriate. The results of the public consultationducted at the ARAP stage of this survey will
also be shared. It is necessary to provide supmuoetficient work through mutual cooperation, such
as by including it in the EIA survey conducted bg Tanzanian government.

Regarding the current status of the EIA survey lentarget roads, it has been confirmed with the
National Environment Management Council (NEMC), Zamia National Roads Agency (TANROADS)
headquarters, and TANROADS Dodoma regional offigend) the survey. In addition, the scale and
scope of land acquisition and involuntary resetdatrwere confirmed through interviews at the site,
Dodoma City Council (DCC) and other relevant orgations. At the time of the first survey, it is
considered that there are about 25 houses in #zeafected by this plan in section 3a. By the end
February 2020, when the work of compiling EIA an&ifRreports by TANROADS will be completed,
the number of affected houses and the number etteffi residents will be known (As a result, 43
households and 187 PAPs were identified. Refeietn B-6-6 (1) for details).

Project components which possibly cause envirorental and social impacts

This project is not one of the large-scale projantsoad sectors listed in the Japan International
Cooperation Agency Environmental and Social Comatiten Guidelines (April 2010) (hereinafter
“JICA Environmental Guidelines”), and its undesiekeffects on the environment are insignificant.
This project is classified into environmental catggB because according to the JICA Environmental
Guidelines, it does not fall under the charactiesghat are prone to influence or the areas tleesgasily
affected. The summary of the project is descritedva

Table 23: Overview of the project

The Preparatory Survey on the Project for Constnaf Dodoma City Inner
Ring Road in the United Republic of Tanzania

Name of the Project
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Implementing Agency | Tanzania National Roads Agency (TANROADS)

Section 2-2 (Start point: Bahi R/AEnd point: Imagi R/A) 3.4km
Section 3 (Start point: Imagi R/A  End point: Makug/A) 3.1km
Approx. 6.5km

Widening an additional 2-lane road beside the exjs2-lane road in section
2-2, Construction of new two-lane road to sectioar@l maintenance (¢
secondary roads, traffic management facilities, teaiffic safety facilities

No bridges and specific structures in the targetice

Target area and sectior

Target length

=4

Main components

Bridges and specific
structures

(2) Environmental and Social Conditions for the Prgect Area

1)

Socioeconomic Situation

According to the 2017 Tanzania Human DevelopmemoRe(THDR), the gross domestic product

(GDP) of the state of Dodoma was 2,635,574 millishs in 2015 (132 billion yen equivalent), and the
GDP per capita was 1,188,343 Tshs (59,000 yen alguit). Looking at the Human Development Index
(HDI) index, the HDI value in Dodoma was 0.479,kiag 17th out of 26 in the mainland Tanzania.

The average HDI value of the mainland of Tanzasi@.614. The average life expectancy in Dodoma
is 64.4, which is longer than the 61.7 in mainlaadzania.

1-1) Local Administration

Dodoma is located in the central part of the inlamainland of Tanzania with g Dodoma Urban
total area of 41,311 kmz. It is bordered by the Yéaa region in the north, thq Kondoa
Morogoro region in the east, the Iringa regionhe south, and the Singid Kongwa
region in the west. The state is divided into tb#ofving seven districts g:;mba
(counties), which consist of 209 districts and 6Diages. Mpwapwa
Chamwino

1-2) Demography

The population of Dodoma Province has increasedifgigntly in recent years, following the
declaration by the Government of Tanzania that ‘Gogernment will be completely transferred to
Dodoma City by 2020". According to a census conelddh 2002, the population of Dodoma province
was 1,086,748 and increased to 2,083,588 in 20&2omling to the latest statistics in 2019, the
population is 2,568,514, which is a growth rate3%§ over the previous year (2,492,989). The table
below shows the population changes for the lastywars in each county.

Table 24: Changes in the population of Dodoma

Region,/ Distri ¥ Population
eglon/District ear Total Male Female
Dodoma region 2018 2,492,989 1,220,495 1,272,494
Dodoma region 2019 2,568,514 1,258,324 1,310,190
Dodoma district 2018 506,942 247,624 259,318
Dodoma district 2019 523,010 255,112 267,898
Bahi district 2018 263,780 126,898 136,882
Bahi district 2019 271,069 130,534 140,535
Kondoa district 2018 241,897 124,451 117,446
Kondoa district 2019 250,307 128,813 121,494
Mpwapwa district 2018 368,037 178,402 189,635
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Mpwapwa district 2019 378,940 184,017 194,923
Kongwa district 2018 372,407 179,645 192,762
Kongwa district 2019 383,701 185,533 198,168

Chamwino district 2018 396,138 190,953 205,185

Chamwino district 2019 405,260 195,815 209,445
Chemba district 2018 274,083 137,798 136,285
Chemba district 2019 283,731 142,539 141,192

Source: Created based on TANROADS Dodoma Offica dat

1-3) Economic Activities

About 75% of Dodoma residents' income sources grewture and livestock, and 25% of the
population is engaged in small businesses sucletas stores, carpentry and grocery stores. Other
economic activities include SMEs, consultancy, truesion, etc. The main industrial products areeyin
mattresses, furniture and mineral water. Other g@srinclude honey, wax, herbs, etc.

1-4) Employment

General formal employment is found in many depantsef education, government agencies, health
and administration, under local authority. Mostbiesidents are engaged in customary employment,
and most of them are self-employed in various tygfesconomic activities such as agriculture and

livestock raising in the village. However, thereaigiap between the growth of the population and the
growth of the employment sector, and unemploymemiains a problem.

1-5) Poverty

2)

3)

The local economy is dominated by self-sufficiendbduction activities in which the products are
directly consumed. Most residents are engagedrioudiyiral activities and the production method is
traditionally labour intensive. Social inequalis/geen, and the gap between the rich and poages. la
According to the 2018 Household Budget Survey (HBShonthly income of Tsh 49,320 (2,466 yen
equivalent) or less per adult is defined as “podHe poverty rate in Tanzania is down from 34.4% in
2007 to 26.4% in 2018. According to a householdespof 2017/2018, the poverty rate in Dodoma
City is estimated to be 23.2%.

Land Use

Land in the area is mainly used for subsistenciature, grazing and forest reserves. The estithate
area of food crop production is 107,249 hectarbshich approximately 49,304 hectares are for cash
crop production. It is also subdivided into rangels (39,447 hectares), forest reserves (30,04}t
open lands (11,362 hectares) and urban areas @B38d@&ares). In urban areas, roads that can be
accessed all year round are limited, and in theyraeason, access to rural areas becomes extremely
difficult.

Ecosystem

The land in the area is mainly covered with shaasg, and the hills are scattered with trees andsh
The natural vegetation type is a thicket consistiragnly of acacia, cactus and wild sisal plantsui
vegetation is partially exposed and degraded dliegstock grazing and frequent wildfires. There ar
no national parks, wildlife, or animal reservesiend the target area of the project, but some draees
livestock and are home to small mammals, birdgjlespand insects.
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®3)

1)

Legislation and Institution for Environmental and Social Considerations in Tanzania

Environmental Administration in Tanzania
The related organizations and their roles relatezhvironmental and social considerations in Taiazan
related to this project are shown in the tableelo

Table 25: Related organizations of this project and their roles

Country leve Main role
+ Coordinate policymaking and natiorenvironmental agencies to overs
the implementation of national environmental pelci

Ministry of Works, - Ensure compliance with Cap 191 (EMA Cap. 191) efEmvironmental
Transport and Management Act.

Communications + Implementation of all environmental issues includethe relevant laws
(MoWTC) and reporting to NEMC.

+ For all environmental issues, cooperate with NEMCcboperate omn
environmental governan

+ Financing and implementation of government projesftehe United
Tanzania National Road$ Republic of Tanzania.

Agency (TANROADS) |- Instructing environmental and social issues to basiered during
project planning, design, construction and impleraon
Division of Environment | + Development of environmental poli

Vice Presidents Office | *© Coordination and supervision of environmental peats

(VPO-DOE) - Review and approve ESIA reports, issue EIA cedtfis
+ Conduct Environmental Impact Assessments (EIA), ludfing
National Environmental compliance, review and monitoring, including faeiling the process af
Management Council citizen participation in environmental decision rimak
(NEMC) - Ensure that the project is carried out in an emvirentally friendly and
socially acceptable manr
State leve Main role

- Implementation of projects at the regional levelpresenting
TANROADS HQ.

+ Support TANROADS HQ in supervising the implememati of
environmental mitigation measures by contrac

+ Coordination of environmental management itemke regional leve

+ Issuance of land use plans and development perwitisin the

Dodoma City Council jurisdiction.

+ Oversees the implementation of environmental ntitgameasures b
contractors through the Environmental Managemefit@f(EMO).
County, village leve Main role

Project road’s wards and * Responsible for environmental management issué#nvtite jurisdictior

villages development + Supervision of implementation of environmental gation measures by

committet contractors at the construction stage.

Source: Survey Team
The responsible body for conducting EIAs in Tanaaisi the National Environment Management

Council (NEMC). NEMC, which belongs to the Vice Bident's Office, has legal authority over
environmental conservation and environmental mamegé and plays a role in making

Tanzania National Roads
Agency (TANROADS)
Dodoma

recommendations to the Vice President's Officellirmatters related to the environment. It is also
responsible for environmental-related supervisialchs as implementation of EIA, compliance,
screening and monitoring.
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Source: SADC Environmental Legislation Handbook20
Fig. 20: NEMC Organization Chart
2) Relevant legislation and regulation
The basis of environmental legislation in Tanzaisidhe Environmental Management Act (2004 /

Gazette Number No.20 of 2004) which came into ¢ffetlovember 2004. Environmental regulations
are stipulated. The following are laws relatedriginmental impact assessment in Tanzania.

Table 26: Tanzania's environmental impact assessment-related policies and legal systems

Classification Name

National Environment Policy, 19

National Transport Policy, 20

National Construction Pali

National Policy on HIV/AIDS, 20C

National Human Settlements Development Policy (3
Women ancGender Policy, 20(

National Water Policy, 20(

National Strategy for Growth and Reduction of Poye200:
National Energy Policy, 19!

The Constitution of Tanzania, 1¢

Environmental Management Act, 2(

Environmental Impact Assessment and Audit Reguiati@00:
The Water Resource Management Act, :

The Forest Act, 20(

The Mining Act, 201

The Occupational Health and Safety Act, 2

Employment and Labo Relations Act, 20C

HIV and AIDS (Prevention and Control) Act, 2(

Local Government (District Authorities) Act, 1982daThe Local Governmeri
Laws (Miscellaneous Amendments) Act, 2
Source: Study Team

Policy

Related legal
system

—
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3)

Relevant legislation and regulation

The environmental quality standards and emissi@ndsirds for air pollution in the National

Environmental Standards Compendium, 2005 are slimwables below.

Table 27: Ambient air quality standards

Pollutant Guideline Limit Level
SOx Annual mean of 40 — 60 pg/Nm3 Daily average of hourly values
(0.05 - 0.08 mg/kg) shall not exceed 0.1 mg/kg
or 0.5 mg/Nm3 for 10 minutes
24-hour average 100 ug/Nm3
(0.129 mg/kg
CO Aims at preventing A maximum permitted exposure
carboxyhaemoglobin levels of 100 mg/Nm3 for periods not
exceeding 2.5% — 3% in exceeding 15 minutes
non-smoking people Time-weighted exposure at the
following levels:
- 100 mg/Nm3 for 15 minutes
- 60 mg/Nm3 for 30 minutes
- 10 mg/Nm3 for 8 hours
or
Daily average of hourly values
shall not exceed 10 mg/kg and
average of hourly values in eight
consecutive hours shall not
exceed 20 mg/kg.
Black smoke 40 ~ 60 pg /Nm3 Daily average of hourly values
(0.05-0.08mg/kg shall not exceed 0.10 ug/Nm3
PM10 60~90g/Nm and 3 3 hourly values shall not
(0.05~0.116mg/kg) exceed 0.20 pg/Nm3
NOXx Annual mean of 0.1 pg/Nm3 150 pg/Nm3 for 24+80u
average value
120 pg/Nma3 for 8 hou
Pb Annual mean of 0.5 — 1.0 pg/Nm3 1.5 pg/Nm3 fehadurs
average valt
03 Annual mean of 10 — 100 pg/Nm3 120 pug/Nma3 foo8rs
average valt

Source: National Environmental Standards Compend2@95

Table 28: Air quality emission limits

Pollutant Guideline Limit Level
SOx LCP using solid fuel with 850 mg/Nm3
thermal effect of:
50- 100 MWt
100 ~ 300 MWth 200 mg/Nm3
>300 MWth 200 mg/Nm:
LCP using liquid fuel with thermal 850 mg/Nm3
effect of:
50- 100 MWt
100 ~ 300 MWth 400 to 200 mg/Nm3
>300 MWtk 200 mg/Nm:
LCP using gaseous fuel 35 mg/Nm3
LCP using low calorific gases 800 mg/Nm3
from gasification of refinery
residues, coke oven gas, blast
furnace gz
CO Liquid fuel combustion with heat Not to exceed 175 mg/Nm3
output exceeding 5 M'
Solid fuel combustion with the Not to exceed 250 mg/Nm3
heat output exceeding 50 M\
Black smoke — Not to exceed 20 mg/Nm3
PM10 Inert dust, including cement Not to exceed I5ONM3
(24-hour mean valu
NOx LCP using solid fuel wit Yearly average of: 600 mg/Nr
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thermal effect of:
50-500 MWtk
>500MWitr 500 mg/Nm:
LCP using liquid fuel with a 450 mg/Nm3
thermal effect of:
50-500 MWtk
>500MWth 400 mg/Nm3
Pb Less than 5 tonnes of lead or lead 200 mg/Nm3
component per year from fixed pollutio
sources (measured value of lead
componen
Source: National Environmental Standards Compend2@95

=]

(4) Environmental Impact Assessment (EIA) processiTanzania

1) EIA authorization process
Legal regulations relating to EIA in Tanzania an@vided in Chapter 6 of the Environmental
Management Act. The projects that require EIA aparare stipulated for a total of 22 sectors sueh a
transportation infrastructure, agriculture, andrgneEIA approval is also required for new road
construction, expansion, and improvement projddis. Tanzania EIA process is defined as follows.

Registration

Screening and submisskon - No
R of Project Briet to
: More infarmation determine if ELA reguired

| required

¥ VA
o TR r———- STIRAZT:
| Site inspection -|— Proceed
L by NEMC ] s3sessment

NEMC to determing scope of

Circuiate to government
; i ElA and agree with propanent

agencies for comments

Motify public of EI5 for .
review and comment ElA and EIS

L

! K ! _ | Eross-sectoral Technical
: Hold public hearings | HEMC review - Advisary Committée

e e e

Approve EIS and ssus EiA ] APProve EiS subject to
Certificate conditions and issue EIA
Certificate

Cross-sectoral Recommend

Manitaring
Technical . and a-uditlnq-ur Notity that na licence

.ﬁ.d-.-rs_c-r'p RO ke propongnt Ehﬂu“! be
Committes autharized

hppeal ta
Environmental
Appeals Tribunal

Decammissiraling
ahd elsslre

Source: SADC Environmental Legislation Handbook201

Fig.21: EIA approval process
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Registration

The proponent is required to register a projechWEMC by submitting duly filled EIA application
form.

Screening

Screening is an initial review step in the EIA prss. Thus, the EIA application forms and Proje@fBr
are screened in order to assess and establistatigocy of project and determine the level of EIA
required. This is done by NEMC within 45 workingydafter submission of EIA application forms.
Scoping

If the screening indicates that a full EIA is remdi, identification of main issues of concern tiyiou
scoping will be conducted by the developer throhighConsultant. This is done by consulting all the
relevant concerned parties. Draft terms of refezer(@oR) will then be prepared to guide the impact
assessment study. A Scoping Report and draft TefrReference (ToR) are submitted to NEMC for
review and approval. ToR is reviewed within 14 dafter submission.

Impact Assessment

Conducting EIA study is done after approval of TgRNEMC. The Consultant uses the ToR to conduct
the actual EIA study. The crucial task is to idgriikely impacts, assess and evaluate their sgvand
magnitude and propose mitigation measures to maginpiotential negative impacts and enhance
positive benefits. The output of this stage is dA Eeport, also known as Environmental Impact
Statement (EIS). This includes an Environmental &ggment plan (EMP) as well as a Monitoring Plan
(MP) that outline management and monitoring of @pdited impacts, including those, which affect
local communities in the project area. Public cdtasion is mandatory when conducting an EIA and
the proponent (through his consultant) must megtskakeholders to get their views.

Review

Once the proponent has submitted an EIA report)(lNEMC conducts site verification visit. The site
visit is conducted to verify information provided the EIS report. NEMC then coordinates a cross-
sectoral Technical Advisory Committee (TAC) to ewithe EIS. The TAC is composed of members
from sectors responsible for environment and resoaranagement. Review of EIS is completed by
NEMC within 60 days from the date it was receivgd\EEMC, and this is as required by EMA 2004.
The Minister may within 30 days, upon receipt ofammendations of the Council approve or
disapprove the EIS.

Public hearing

As part of the review process a public hearing maynecessary to address public concerns over a
proposed activity or project. Normally this takdage when major concerns have been raised by the
public and potential negative impacts of the pregogroject are perceived to be far reaching. Other
critical factors that may necessitate public hepdre sensitivity of the site location, type andlsof
project, technology used, multiple land use comatitens, presence of relocation and resettlement
issues, cumulative impacts and any other factated|to a particular project that might cause publi
concern.

Environmental decision—making

After submission of the final version of the EIFEMC assesses it in order to ascertain whetheheall t
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2)

TAC comments and recommendations have been adggadtdressed by the consultant. Thereafter
terms and conditions for issuance of the EIA Cegte are prepared by NEMC. Approval/disapproval
of the EIS is done by the Minister responsibleEavironment as stipulated in EMA 2004 section 92
2).

Appeals

Both the proponent and the affected or interestadigs have the right to appeal. If there is
dissatisfaction on the decision reached, provifiorappeal to the Environmental Tribunal or Codrt o
law is provided by law.

Project implementation

This is conducted according to the terms and cmmditof approval and is guided by the Environmental
Management and Monitoring Plans.

Monitoring

Day to day internal monitoring (also known as roe@timonitoring) is done by the developer (project
management team), but compliance monitoring is dbpeNEMC in collaboration with key
stakeholders and regulatory bodies.

Environmental Audit

There are two levels of Environmental Audits, Egvironmental Impact Audit and Environmental
Management Audit. Environmental Impact Audit invedvcomparing the impacts predicted in an EIS
with those that actually occur after implementatidrthe project while Environmental Management
Audit involves checks against adherence to plaitgjation measures and general compliance of terms
and conditions.

Comparison of JICA Environmental and Social Consideration Guidelines and Environmental and

Social Consideration Policy in Tanzania

Table below shows the results of a comparativeystidhe gaps in the Tanzanian Decree and JICA
Guidelines conducted in this project. As a restithe examination, no particular difference wasndu
that necessitated adjustments, but there is nagwovfor monitoring information disclosure in the

Tanzanian law.

Table 29: Comparison of JICA Environmental and Social Consideration Guidelines

with Tanzania's Environmental Consideration Policy

JICA Environmental and Social Gap and coping

L1 Consideration Guidelines TREIPENIES (0 SEIEm policy
Basic - Environmental impacts that may beThere is an environmentaNo gap is found
matters caused by projects must be assessealssessment system specified

and examined in the earliest possibley EMP. (The Environmental
planning stage. Alternatives or Management Act 2004)

mitigation measures to avoid or
minimize adverse impacts must be
examined and incorporated into the
project plan. (JICA Guideline,
Appendix 1.1)

1%

Information | - EIA reports (which may be referred - EIA reports, etc. are to be No gap is found
Disclosure to differently in different systems) | written in a language that ca

=)
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Iltems

JICA Environmental and Social
Consideration Guidelines

Tanzania's legal system

Gap and coping
policy

must be written in the official
language or in a language widely
used in the country in which the

project is to be implemented. When Assessment and Audit

explaining projects to local

residents, written materials must be¢

provided in a language and form
understandable to them;

- EIA reports are required to be mag
available to the local residents of th
country in which the project is to bg
implemented. The EIA reports are
required to be available at all times
for perusal by project stakeholders

such as local residents and copying

must be permitted (JICA Guideline
Appendix2)

be understood by those
involved. (The
Environmental Impact

Regulations, 2005)

e

Consultation

- For projects with a potentially large

- Residents are given the

No gap is found

with  Local | environmental impact, sufficient opportunity to participate
Stakeholderg consultations with local from the screening stage of
stakeholders, such as local residentsthe project. A public hearing
must be conducted via disclosure of will be held by NEMC during
information at an early stage, at the review period of the EIA
which time alternatives for project | report, the EIA report will be
plans may be examined. The published, and comments will
outcome of such consultations must be accepted verbally and in
be incorporated into the contents of writing. In addition, the EIA
project plans. (JICA Guideline, report is stored as an official
Appendix 1, Social Acceptability.1)] document at NEMC and can
- In preparing EIA reports, be viewed when needed. (The
consultations with stakeholders, suctEnvironmental Impact
as local residents, must take place| Assessment and Audit
after sufficient information has been Regulations, 2005)
disclosed. Records of such
consultations must be prepared;
- Consultations with relevant
stakeholders, such as local residents,
should take place if necessary
throughout the preparation and
implementation stages of a project
Holding consultations is highly
desirable, especially when the items
to be considered in the EIA are
being selected, and when the draft
report is being prepared;
(JICA Guideline, Appendix 2.
lllustrative Environmental Impact
Assessment Report for Category A
Projects)
Impacts to| - The impacts to be assessed with | Criteria for screening: No gap is found

be assessed

regard to environmental and social
considerations include impacts on
human health and safety, as well
on the natural environment, that ar

« The project should not be
located in the following areq
s and should not affect the
e following areas.

n

transmitted through air, water, soil,

(a) National park
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Iltems

JICA Environmental and Social
Consideration Guidelines

Tanzania's legal system

Gap and coping
policy

waste, accidents, water usage,
climate change, ecosystems, faung
and flora, including trans-boundary
or global scale impacts. These alsq
include social impacts, including
migration of population and
involuntary resettlement, local
economy such as employment and
livelihood, utilization of land and
local resources, social institutions
such as social capital and local
decision-making institutions,
existing social infrastructures and
services, vulnerable social groups
such as poor and indigenous peop
equality of benefits and losses and
equality in the development proceg
gender, children’s rights, cultural
heritage, local conflicts of interest,
infectious diseases such as
HIV/AIDS, and working conditions
including occupational safety. (JIC
Guideline, Appendix 1Scope of
Impacts to Be Assessedl.1

- In addition to the direct and
immediate impacts of projects, thei
derivative, secondary, and
cumulative impacts as well as the
impacts of projects that are
indivisible from the project are also
to be examined and assessed to a
reasonable extent. It is also desiral
that the impacts that can occur at g
time throughout the project cycle

should be considered throughout thé¢c) Changes in water use

life cycle of the project. (JICA
Guideline, Appendix 1, Scope of
Impacts to Be Assessedl.2

(b) Wetlands
1 (c) Productive farmland
(d) Important archaeological,
historical and cultural sites
(e) Areas protected by law
(f) Areas inhabited by rare or
endangered species
(9) Unigue or prominent area
(h) Mountains, on or near hills
on steep slopes
() Lake and near the lakeside
(k) Development of resources
important to vulnerable
groups
%) Densely populated areas
where further development
can cause significant
environmental problems
Areas with active industrial
activities and their vicinity
(m) Major groundwater
A recharge areas or areas
important for water surface
runoff
+ The project should not
produce the following
results
(a) Policies to encourage
increased agricultural
subsidies to impact or
mitigate the negative
nle impact
rip) Major changes in land
tenure

n

=

through irrigation, drainage
or dams, changes in
fisheries

+ The project does not have the
following effects

(a) Adverse effects on
socioeconomics

(b) Land deterioration

(c) Water pollution

(d) Air pollution

(e) Adverse effects on wildlife
and their habitats

(f) Adverse effects on climate
and water cycle

(9) By-products, residues or
wastes that require
treatment and disposal by
methods not regulated by
existing authorities

- The project should not

cause public concern due 1o
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JICA Environmental and Social

Gap and coping

Items Consideration Guidelines VEEERS L policy
potential environmental
changes. The guideline is as
follows.
(a) Primarily, are the early
effects good or harmful?
(b) What is the magnitude of
the impact on the number of
affected people and wildlife
species?
(c) How strong is the impact?
(d) What about the duration of
the impact?
(e) Is there a cumulative effect
of the impact?
(f) Do those effects lead to
political debate?
(g) Does it bring major
economic, ecological and
social costs?
(h) Does the impact vary by
social organization and
gender?
(i) Is there an international
impact of the proposed
project?
(The Environmental
Management Act 2004)
Monitoring, | - Project proponents etc. should makdlEMC is supposed to condugtThere are no
handling of| efforts to make the results of the | an environmental audit. The | provisions
grievance, monitoring process available to locpbperator that created the EIA| regarding the
etc. project stakeholders. (JICA retains monitoring data, publication of
Guideline, Appendix 1, prepares an annual report, andnonitoring
Monitoring.3) reports the results of the initigl results.
- When third parties point out, in plan to NEMC. In addition, if
concrete terms, that environmental| there is a negative impact, plan
and social considerations are not | and implement appropriate
being fully undertaken, forums for | mitigation measures.
discussion and examination of (The Environmental
countermeasures are established | Management Act 2004)
based on sufficient information
disclosure, including stakeholders’
participation in relevant projects.
Project proponents etc. should make
efforts to reach an agreement on
procedures to be adopted with a
view to resolving problems. (JICA
Guideline, Appendix 1,
Monitoring.4)
Ecosystem | Projects must not involve significant Under The Environmental Under Tanzania's
and Biota conversion or significant degradationManagement Act 2004, the | domestic law,

of critical natural habitats and critica
forests.

\|Minister of the Environment
will determine the protected
area in consideration of the

there is still room
for business
approval even

ecosystem / biological fauna,

within national
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Items

JICA Environmental and Social
Consideration Guidelines

Tanzania's legal system

Gap and coping
policy

characteristics, interests of
local residents, harmony with
the international community,
etc. (Article 47).

The National Policies for
National Parks in Tanzania,
1994 state that the main
purpose of establishing
national parks is to conserve
resources and pass them on

parks, depending
on the results of
the environmental
impact
assessment.
It does not go intg
the need for an
analysis of
whether economig
tdbenefits outweigh

environmental
costs.

the next generation (Chapter
3.1), on the other hand, in
national parks, when
conducting a business, an
environmental impact
assessment is conducted, ang
the business is licensed in
consideration of the positive
and negative impacts (Chapte
2.9).

-

Source: Survey Team

3)

EIA of this project
According to the Environmental Impact Assessment and Audit Regulations, 2005, this
project is within the scope of the list of projects (the First Schedule, Mandatory list A, 9-
(i) that require environmental impact assessment. It also includes projects such as new
construction, expansion, and improvement of roads, and is required to carry out
environmental impact assessment (EIA). In this project, the EIA survey was conducted at
the stage of F/S survey and schematic design by Tanzanian stakeholders, and the
procedure for approval is in progress. In this project, an ESIA (Environmental and Social
Impact Assessment) survey is being conducted. Scoping report and EIA draft TOR were
submitted to NEMC for approval in June 2019. However, the procedure has been delayed
due to the influence of COVID-19. The EIA report was submitted to NEMC in May 2020
for review and is expected to be approved in early October. TANROADS is in the process
of proceeding with the initial target section of F/S until the end of June 2020 with the aim
of acquiring an EIA license. According to Article 7, Article 35 of the Environmental Impact
Assessment and Auditing Regulations, if a design change occurs after the EIA license is
issued, the executing agency must submit Form 5 to NEMC for additional examination
regarding the design change content. If it is necessary to change the acquired EIA license,
the procedure is as follows.

i) Report changes to NEMC (screening will be conddat NEMC)

i) Submit Form 5 to NEMC if necessary dependingtmnresults of screening by NEMC

iii)  EIA approval of changes

iv)  EIA correction according to NEMC's instructions

The NEMC procedure described above is expecteaks 1-2 months.
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In the additional study conducted in February 2020, the target area of the Tanzania EIA study is 500
meters to the left and right of the road centre line, and the linear changesin the final part of section 3 of

this project are within that range. Therefore, it was confirmed that the change procedure of EIA is

unnecessary because the second half of section 3 isthe wilderness and there is no significant changein

the natural environment due to the linear change.

Table 30: EIA license acquisition schedule (draft)

Seps

Responsible

2019

2021

organization [\, o Apr|May| Jun Jul

Aug| Sep Oct | Nov | Dec

Feb

Budget approval

TANROADS

Redstration

TANROADS

Screening

NEM C

Creating ascoping report

TANROADS

Approve scoping report

NEM C

Conducting EIA survey

TANROADS

Submitting EIA report

TANROADS

EIA Report Review

NEMC

ElIA Report Correction

TANROADS

ElA authorization approval

M inister

Source: Study Team

(5) Comparative examination of alternatives (including plan not to carry out the proj ect)

From the viewpoint of reducing the negative impact on the social environment, including land

acquisition and resettlement, a comparison was made between this plan (2 lanes), alternative / initial

request (4 lanes), and plan not to carry out the project.

Table 31: Comparison of Alternative Options

Item Final plan (2 lanes) Alternative (4 lanes) Plan not to
carry out the
project
*Road construction ~Road construction -
Section 2-2: Widening of Section 2-2: Widening of additional
additional 2-lane roads beside 2-lane roads beside existing 2-lane
existing 2-lane roads (Start point: | roads (Start point: Bahi R/ A End
Bahi R/ A End point: Imagi R/A) | point: Imagi R/ A)
Project Section 3: New 2-laneroad (Start | Section 3: New 4-lane road (Start
components point: Imagi R/ A End point: point: Imagi R/ A End point: R/ C
MakuluR/A) Office)
 Development of secondary - Development of secondary roads,
roads, traffic management traffic management facilities, and
facilities, and traffic safety traffic safety facilities
facilities
Transportation The traffic congestion in the city Thetraffic congestion in the city -
demand / capacity can be eased to meet future traffic | can be eased to meet future traffic

demand.

demand.

Technical point of
view

Expansion of existing roads and
construction of 2-lane roads

Expansion of existing roads and
construction of 4-lane roads

It is expected that the living
environment in the city centre will
be greatly improved by detouring

It is expected that the living
environment in the city centre will

Project effect |arge vehicles that pass through be greatly improved by detouring -
the centre of Dodoma to the target large vehicles that pass through the
road centre of Dodoma to the target road.
Economic Approximately 80% of the project | Approximately 1.25 timesthe
efficiency cost of the alternatives, more project cost of the final plan, which -

economical

is economically disadvantageous
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Degree of
difficulty in
constructiol

Does not include special
construction

Does not include special
construction

Maintenance

Daily Inspection and Periodi
Repair Worl

Daily Inspection and Periodi
Repair Worl

In Section -2, no resettlemen In Section -2, no resettlement wil | No impact is
will occur due to the widening of| occur due to the widening of the | expected.
the road. road.
Social In Section 3, 43 households and| In Section 3, due to the constructipn
environment 187 people are expected to moveof new 4-lane roads, the number gf
due to new road construction. | relocations is expected to be
approximately double that of the
plan
Although trees in the ROW wil | Although trees in the ROW will b | No impact is
Natural be felled, no significant impact opfelled, no significant impact on the| expected.

environment

the ecosystem is expected.

ecosystem is expected.

Comprehensive

evaluation

O

A —

Source: Study Team

(6) Scoping plan

The scoping (draft) of this project is shown below.

Table 32: Provisional Environmental Scoping

Provisional
Scoping of
Category Environmental ltem Impact Description
Constru¢ Operatig
tion n
Pollution | 1 | Air Quality v Under construction:
Control - Exhaust gas artlist are expected to be emitted tempor
due to the operation of construction equipment.
In service:
- By reducing traffic congestion, exhaust gas will
reduced in urban areas.
2 | Water quality v Under construction:

* There is a possibility afiater pollution due to drainage frd
construction sites, heavy equipment, vehicles
construction dormitories.

In service:

+ Water quality is not expected to deteriorate duehig

installation of appropriate road drainage faciitie
3 | Waste v Under construction:

- It is expected that waste (general waste, congbrusil
and waste materials, etc.) will be generated frdm
construction site, construction office, and lodging
In service:

-Waste is not expected to affect the surroundingrenment.

4 | Soil Contamination Under construction:
+ There is a possibility of temporary oil leakagenfrbeavy
construction equipment, but it is limited.
In service:
- Soil pollution is not expected.
5 | Noise and Vibration | v/ v/ | Under construction:

- In areas where houses are close to each ottegipecte(
that noise and vibration will occur around the ¢ordion
section due to heavy construction equipment ancenad
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Category

Environmental ltem

Provisional
Scoping of
Impact

Constru Operatig
tion n

Description

loading and unloading vehicles.

In service:

- It is expeted that noise and vibration levels will incre
near the roadside due to new road constructioméafehing.
- It is expected that noise and vibration levels witlreasg
along with the increase of traveling speed arobeddad.

Ground Subsidence

Under construction:
+ There will be no impact because pumping of grourdn
will not occur.
In service:
There are no factors that cause subsidence.

Odour

Under construction:

+ There is a possibility that a foul odour will bengeated
when the emulsion is sprayed on the asphalt paveore
when the asphalt mixture is laid, but it is tempgara
In service:

No offensive odour is expected.

Bottom Sediment

No work is expected to affect bottom sediment.

Natural
Environm

Protected Areas

There are no national parks or protected areasarooind the
project site.

ent

10

Ecosystem

There are no rare flora and fauna in the projezd,aand n(
impact on the ecosystem is expected.

11

Hydrology

Under construction:

- Existing drainage can be changed temporarily aodllig
but work that causes changes in the flow of watehsas
rivers is not expected.

Muddy water will be generated due to the constouctbut
there is no possibility of affecting the water ciioths in the
discharge destination water area.

In service:

In order to properly guide the road drainage toethé of]
the road, a new drainaggstem is planned to be construd
on the road site, and the end of the drain willb®thangec
There is no possibility of affecting the hydrologfyrivers or|
other water bodies where the water is released.

12

Topography and
Geology

Since largescale cutting and embankment are not planne
this project, it is considered that there will iidd impact or
topography and geology.

Social
Environmen

Resettlement

Before construction:

- Itis expected that about 25 households willdbecated du
to road acquisition and land acquisition for newstouction.
In service:

No additional land acquisition or resettlementigextec
after the start of operation.

14

People in poverty

If the residents affected by this projéeiong to the poor, ¢
if the negative impact of this project on the resid’ lives ig
significant, it may be difficult to maintain thevéis of the
residents. A survey is necessary to understandlivireg
conditions of the residents affected by thisjgct and the
extent of the impact of this project on the residdives.

15

Ethnic Minorities
and Indigenous

It is necessary to confirm whether there are ethmiwrities
and indigenous peoples in and around the project si
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Provisional

Scoping of
Category Environmental Item Impact Description
Constru Operatig
tion n
People

16 | Local economy: v v | Before construction:

Employment and - Land acquisition and resettlement may affect thaitioods
means of livelihood, of affected people.
etc. In service:

- Road widening will contribute to smooth traffic g
shortening of travel time will canbute to the development
the local economy centred on Dodoma City and thmption
of industry.

* There is a possibility that the movement of redisievill be
affected in the area where the house is located.

17 | Land Use and v Under construction:

Natural Resources There is no change in land use because this isjecpto
maintain the road site.
In service:

-+ Contribute to the effective use of local resourtsg
improving transportation conditions between cities.

18 | Water Use It imssumed that the existence of roads and the pas§

vehicles will not affect water use.

19 | Existing Social v v | Before construction:

Infrastructure and Land acquisition and resettlement may affect
Institution livelihoods of affected people.
In service:
Improvement of access to public facilities due dadi
maintenance.
There is a possibility that the movement of resislevill
be affected in the area where the house is located.

20 | Social infrastructure It is assumed that no serious impact on local &
and social organizations will occur.
organizations such as
local decision
making bodies, etc.

21 | Deviations in The construction of this project is not expectedhtove
damage and unfairly beneficial or negative impacts within ttegion since
convenience it is to be implemented in the existing ROW..

22 | Local conflicts of This project is unlikely to cause conflicts ioferest in the
interest region.

23 | Cultural assets There are no cultural heritage sites in and arahacrojec

site.

24 | Landscape The construction of this project is not expectech&ve ¢

negative impact on the landscape.

25 | Gender v Under construction:

+ It is necessary to consider the gender ratio ofafe|
construction workers as well as in public hearings.

In service:

No negative impact is expected.

26 | Children’s rights No negative impact on clelus rights is expected.

27 | HID/AIDS and v Under construction:
diseases Itis assumed that infectious diseases may sprgatbdhe

inflow of construction workers if appropriate megsiare no
taken.

In service:
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Provisional
Scoping of
Category Environmental Item Impact Description
Constru Operatig
tion n

No impact is expected.

28 | Working Condition v Under construction:
(including safety) - If safety measures and safety training for traffides ar¢
not implemented for construction workers, thera isafety
risk.
In service:

No impact is expected.
Others 29 | Accidents v v/ | Under construction:

It is necessary for the construction staff to takfety|
measures for traffic guides, safety education,
consideration for accidents during construction.

In service:

Traffic accidents such as pedestrians and motasyuhy

increase due to an incemin traffic volume and runnir
speed.
30 | Effects of crossing It is expected that CO2 emissions will increasthasiumbe
border and climate of vehicles increases, while CO2 emissions willrdase a
change traffic congestion easeBherefore, it is unlikely that CO2 wi
increase significantly, and the negative impact| vié
minimal.

Source: Study Team

(7) Environmental and Social Consideration Survey DR

1) Outline of TOR (draft)
The TOR (draft) of the environmental and socialsideration survey based on the above scoping Jdraft

is shown below.

Table 33: TOR for Environmental and Social Consideration

Environmental

Survey items Survey method
items
Consideration of | 1) Review of alignment 1) Minimize the number of relocated
2) Review of work methods households, land acquisition & maximize

alternative plan project profits

2) Examination of construction methods [to
reduce environmental impact and ftraffic
congestion during construction

Air pollution 1) Confirmation of environmentgl 1) Survey of existing materials
standards, etc. 2) Impact forecast based on traffic demand
2) Grasping of current air quality forecast results
3) Impact during construction 3) Confirmation of construction contents apd

4) Grasping the degree of increase in traffic ~ construction method, construction machingry
volume during operation based on traffic type, operating position, operating period

demand forecast 4) Field survey and interview
Water pollution 1) Tanzania's environmental stadslar 1) Survey of existing materials and collection|of
2) Status of surface water information by related organizations

2) Interview near the project site

3) Confirmation of construction details and
construction method

Solid waste 1) Disposal method of waste around the 1nterview with related organizations
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Environmental

Survey items

Survey method

items
construction site 2) Investigation of similar cases
2) Total amount of sediment, amount used
for embankment, amount discarded
3) Capacity of the dump site
Soil pollution 1) Oil leak prevention measures duringl) Interview with related organizations
construction
Noise and 1) Noise / vibration level 1) Survey of existing materials
vibration 2) Distance from source to residential area2) Field survey and interview
3) Impact during construction 3) Confirmation of construction contents apd
construction method, construction machingry
type, operating position, operating period
Ecosystem 1) Presence of rare animals and plants 1$urvey of existing materials
2) Field survey and hearing
Resettlement 1) Confirm the type, scale, and severity|ofl) Survey of related legal systems and relgted
impact of the affected persons cases
2) Land lease plan under construction 2) Confirmation of the presence and type |of
3) Support for holding stakeholder buildings around the target road by field
discussions survey
4) Support for holding public consultationf 3) Confirmation of land use status around the
target road
4) Census, livelihood survey
5) Re-acquisition price survey
People in poverty| 1) Confirm the presence or absence of the 1)  Population Census Survey
poor and the impact of the resettlement 2) Livelihood survey
target people
Ethnic Minorities | 1) Confirmation of the existence of 1) Population Census Survey
) minority ethnic groups and their impact 2) Livelihood survey
and Indigenous on the resettlement target persons
People
Local economy: | 1) Affected person type, size, and sevefityl) ~Population Census Survey
of impact 2) Livelihood survey
Employment and 2) Confirmation of livelihood activity ling 3) Investigation of similar cases
means of of residents
. 3) Confirmation of road crossing facility
livelihood, etc.
plan
Existing social 1) Presence or absence of residenged) Survey of existing materials and collection|of
) schools, medical facilities, etc. around information by related organizations
infrastructure and the project site 2) Field survey
social services 2) Confirmation of pedestrian crossing
points and vehicle crossing points
Gender 1) Consideration for female workers 1) Collecting information at related
2) Implementation status of resident organizations
information session
HID/AIDS and 1) Incidence of HIV / AIDS near the 1) Survey of existing materials and collection|of
) project site information by related organizations
diseases 2) Survey of similar construction cases
Working 1) Occupational safety measures 1) Interview with stakeholders
] 2) Environmental conditions of worker 2) Investigation of similar cases
environment housing and surrounding areas
(including safety)
Accidents 1) Occupational safety assurance status i) Survey of existing materials and collection|of
construction work information by related organizations
2) Occurrence of occupational accidents| 2) Field survey and interviews with related
3) Traffic safety assurance status in areas parties T
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Environmental Survey items Survey method

items

around construction work 3) Investigation of similar cases
4) Increasing traffic accidents after
widening and speeding up constructipn
(distribution of houses and variolis
facilities, distance and positional
relationship between populatign
movement and planned transportation
facilities)

Source: Study Team

(8) Environmental and social considerations survegesults
The results of the survey based on TOR of the enmiental and social consideration survey mentioned

above are shown below.

Table 34: Survey results of environmental and social considerations

Impact item Survey results

Air pollution During the construction period, due traffic restrictions, congestion due to vehicle
detours, operation of construction equipment, etghaust gas will increase in the
vicinity of the construction section, and tempordegerioration of air quality is expected.
After the service, the traffic congestion will biegiated, and the exhaust gas will pe
reduced in the downtown area. On the other hareltalthe increase in traffic volume
of large vehicles due to the construction and witgof roads, the negative impact pn
air quality due to exhaust gas is expected.
Water pollution | During the construction period, turbid water getemtafrom construction worl
(especially concrete batching plant) may affectsindéace water quality of the discharge
destination. To prevent water pollution, the drgmalesign for Section 2-2 includes a
retention pond that can remove pollutants and & dhat can remove sediments and
pollutants.
Waste During the construction period, constructiaste will be generated due to the remaval
of existing structures. In addition, it is expecthdt waste (general waste, construction
waste soil, waste materials, etc.) will also beegated from the construction site,
construction office, and lodging. Except for reaake materials, other construction
waste will be transported and disposed of at ap@@pplaces. Approximately 10km
south of the project site is the waste disposal sih by Dodoma City. The estimated
capacity of the disposal site is about 200,000 m3.
The amount of waste carried out from this projectstimated to be about 51,000 m3.
33,000 m3is reused and the final disposal amaeut®,000 m3. Even if all of these were
transported to the disposal site and disposeth®fctale would be sufficient to cover the
capacity of the disposal site.
Soil Regarding oil leaks from heavy machinery duringdbiestruction period, the validity g
contamination preventive measures is generally confirmed by ¢imsizuction plan submitted before the
construction, and countermeasures are implemented.
Noise and In the areas where the houses are close to eaghdathing the construction period, the
vibration effects of noise and vibration are expected invibimity of the construction section due
to heavy construction equipment and material lagdind unloading vehicles. Note that
noise damage can be reduced by taking measuresstichiting work to daytime angd
not performing night-time work. In Section 2-2, tlesidential area is far from the road,
so the impact is limited. After operation, a certmicrease in noise and vibration levels
is expected around the roadside due to the inciedagge vehicles and the increase in
traveling speed along with the new constructionwitibning of the road.
Ecosystem The project site is located around attagpasses through the city, and no "rare species
of plants and animals were found around the planoad. As for the "non-rare species"”,
only shrubs are found around the planned road athdugh the trees in the ROW will
be partially cut down (about 106 shrubs), the impadhe ecosystem will be very ming

=

=
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Impact item

Survey results

Resettlement

Refer to the following section on ttegment

People in poverty

As a result of the census survey, there were fuleerable groups, including those w
do not own land and the elderly, but no one wastified as “poor”.

no

Ethnic Minorities
and Indigenous
People

As aresult of the census survey, no one was ftkthtis an ethnic minority or indigeno
people.

LS

Regional
economy such
as employmen
and livelihood

In section 2-2, there are street vendors operatingnd the road (sales of flower po
temporary placement of concrete blocks, etc.). @lsseet vendors do not have fix

I stores and are extremely mobile. In Section 3etlaee several restaurants, shops,
that are operating the structure to be relocatetltb@ese are subject to relocation g
compensation.

ts,
ed
etc.
nd

Land Use

+ Section 2-2 is a project to develop the road aité, there will be no change in land use.
By changing the route plan of the final part oft8m 3, it is necessary to change the us
of the RC office owned land in the 1km sectionhef énding point, the procedure will be comple
by exchanging letters between the RC office and R&XDS.

age
ted

Existing social
infrastructure
and services

Since the widening work for section 2-2 is only ae, the traffic restrictions durin
the construction will have an effect on the surdiog residents, but the access road
still be used, so the impact can be minimizedduiitéon, the temporary yard that will b
installed during the construction period is plantete installed near the site (about 3
m from the Ntyuka intersection), so traffic congastdue to traffic of construction
related vehicles is not expected.

can

00

Gender

Through on-site interviews, consideratiogiven to female construction workers &
the gender ratio of residents' public consultation.

g
ken

environment
(including safety)

HID/AIDS and | According to on-site hearings, awareness-raisingvitses and awareness-raisir

diseases campaigns on HIV / AIDS prevention are being cardeat, and measures are being ta
on construction sites.

Working According to on-site hearings, safety educationteaiding for construction workers a

being implemented.

[e

Accident

Since Imagi R/ Ais adjacent to the restihl area, there is a risk of accidents involvj
neighbouring residents or students walking to sktoe to construction machinery a

construction vehicles under construction.

ng
nd

Source: Study Team

(9) Impact assessment

Based on the results of the environmental and kooiesiderations survey, the evaluation resulthef

environmental and social considerations impachefitnplementation of this project are shown below.

Table 35: Impact assessment

Provisional Scoping Based on survey

. of Impact results Impact
Catego Environm assessment Description
90| ental Item p
Constructiol Operation |Constructiol Operatior
Polluti| 1  |Air Quality v v B- B+/- | Under construction:
on Due to traffic restrictions and congestion du
Contrg vehicle detours, an increase in exhaust ga

expected around the construction section.

In service:

be reduced in urban areas.

- Air quality is expected to deteriorate tempora|
due to the operation of construction equipment.

By reducing traffic congestion, exhaust gas

- As a result of increased traffic volume of la
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Provisional Scoping

Based on survey

. of Impact results Impact
Category S UG assessment Description
ental ltem
Constructiol Operation |Constructiol Operatior
vehicles due to new road construction
widening, negative impact on air quality due
exhaust gas is expected.
2 | Water v B- D Under construction:

quality + Muddy water generated from construction wj
(especially concrete batching plant) may af
the surface water quality of the discha
destination.

In service:

- Water quality is not expected to deteriorate dy
the installation of appropriate road draing
facilities.

3 | Waste v B- D Under construction:

It is expected that waste (general wa
construction soil and waste materials, etc.) vel
generated from the construction site, construg
office, andlodging. There is a designated wg
disposal site in Dodoma City approximately 10
south of the site.

In service:

- According to the field survey results, no dump
of waste from vehicles was confirmed on
target road.

4 | Soll v B N/A | Under construction:

Contamina There is a possibility of temporary oil leakg

tion from heavy construction equipment, but it
limited.

In service:
Soail pollution is not expected.
5 | Noise and| v B- B- | Under construction:

Vibration - In areas where houses are close to each otlg
expected that noise and vibration will oc
around the construction section due to he
construction equipment and material loading
unloading vehicles.

In service:

- It is expected that noise and vibration levels v
increase near the roadside due to new
construction and widening.

It is expected that noise and vibration levels
increase along with the increase of traveling s
around the road.

- In section 2-2, thémpact is limited because t
residential area is far from the road.

6 | Ground N/A N/A | Under construction:
Subsidence + There is no impact because there is no pum
of groundwater.
In service:
There are no factors that cause subsidence
7 | Odour N/A N/A | Under construction:

- A foul odourmay be generated when spray|
emulsion on asphalt pavement or when lay
asphalt mixture, but it is temporary.
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Provisional Scoping

Based on survey

. of Impact results Impact
Category S UG assessment Description
ental ltem
Constructiol Operation |Constructiol Operatior
In service:

No offensive odour is expected.

8 | Bottom N/A N/A | No work is expected to affect bottom sediment.

Sediment
Nat 9 | Protected N/A N/A | There are no national parks or protected areas
ural Areas around the project site.
Env | 10 | Ecosystem N/A N/A | There are no rare flora and fauna in the projes,
iron and (approx. 106) shrubs in the ROW are part
men cut, but etremely minor impact on the ecosysten
t expected. Furthermore, the trees planted alon
the road are common trees.
11 | Hydrology N/A N/A | Under construction:

Existing drainage can be changed tempor
and locally, but work that causes changes in
flow of water such as rivers is not expected.

Muddy water will be generated due to
construction, but there is no possibility dfeating
the water conditions in the discharge desting
water area.

In service:

In order to properly guide the road drainag
the end of the road, a new drainage syste
planned to be partly constructed outside the
site, and the end of theain will not be change
There is no possibility of affecting the hydrolg
of rivers or other water bodies where the watg
released.

12 | Topograph N/A N/A [Since largescale cutting and embankment are
y and planned for this project, it isonsidered that the
Geology will be little impact on topography and geology.
Social|l3 |Resettlemen v B- N/A | Before construction:
Enviro + In line with land acquisition for new rog
nment construction, resettlement of 43 households
occur in Section 3.
In service:
+ No additional land acquisition or resettlemen
expected after the start of operation.
14 |Peoplein v v B- D As a result of the population census survey, theg|
poverty 5 vulnerable people who need special sup
including people who do not own other land
elderly people; however, no one was identified as
“poor”. When the relocation is implementg
support for he vulnerable people will be provid
in cooperation with Dodoma City Hall and the Ig
community.
15 | Ethnic v v D D |There are no ethnic minorities or indigen
Minorities peoples in or around the project site.
and
Indigenous
People
16 | Local v v B- B+/- | Before construction:
economy: There is a street vendor operating near the
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Provisional Scoping

Based on survey

ated.

. of Impact results Impact
Category S UG assessment Description
ental ltem
Constructiol Operation |Constructiol Operatior
Employme in section 22 (flower pot sales, etc.). This strg
nt and vendor does not have a fixed store and is extre
means of mobile. In Sectin 3, there are several restaural
livelihood, shops, etc. that are operating the structure
etc. relocated and these are subject to relocation
compensation.
In service:
+ Road widening will contribute to smooth traff
and shortening of travel time will contriteuto the
development of the local economy centred
Dodoma City and the promotion of industry.
- It is expected that the movement of residents|
be affected in the area where the house is located.

17 | Land Use v N/A B+ | Under construction:
and - Section 22 is a project to develop the road s
Natural and there will be no change in land use.
Resources By changing the route plan of the final part

Section 3, it is necessary to change the usade
RC office owned land in the 1km sectiof the|
ending point, the procedure will be completed
exchanging letters between the RC office
TANROADS.

In service:

+ Contribute to the effective use of local resou
by improving transportation conditions betwe
cities.

18 | Water Use N/A N/A |1t is assumed that the existence of roads an

passage of vehicles will not affect water use.

19 | Existing v v B- B+/- | Before construction:

Social - It is necessary to relocate and protect exig
Infrastruct infrastructure facilities such as electricity, ¢
ure and water and sewage installed in the ROW.
Institution In service:
Access to public facilities will be improved

road improvement.

- It is expected that the movement of residents

be affected in the area where the house is locg

20 | Social N/A N/A |Itis assumed that no serious impact on local b
infrastruct organizations will occur.
ure and
social
organizatio
ns such as
local
decision
making
bodies, etc.

21 | Deviations N/A N/A | The construction of this project is not expecteld
in damage unfairly and intensively beneficial to the region
and to have a negative impact on the region sincetd
convenienc be implemented in the existing ROW..

e
22 | Local N/A N/A | This project is unlikely to cause conflicts of irgst
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Provisional Scoping Based on survey
. of Impact results Impact
Category S UG assessment Description
ental ltem
Constructiol Operation |Constructiol Operatior
conflicts in the region.
of interest

23 | Cultural N/A N/A | There are no cultural heritage sites in and ardl®
assets project site.

24 | Landscape N/A N/A | The construction of this project is not expecte

have a negative impact on the landscape.

25 | Gender v D N/A | Under construction:

+ By interviewing at the site, it is known th
consideration was given to the gender ratig
female construction workers and briefing sess
for residents.
In service:

No negative impact is expected.

26 | Children’s N/A N/A | No negative impact on children's rights is expeq
rights

27 | HID/AIDS v B- N/A | Under construction:
and - According to the interviews conducted loca
diseases awareness-raising activities and awaremassng

campaigns regarding HIV / AIDS prevention
being conducted, and measures are being tak
construction sites. In addition, it is assumed
the inflowof construction workers may spread
infectious diseases such as dengue fever
diarrhoea (via mosquitoes).

In service:

No impact is expected.

28 | Working v D N/A | Under construction:

Condition - According to a locainterview, safety educatiq
(including and training for construction workers are be
safety) conducted.
In service:
No impact is expected.
Other | 29 | Accidents v v C- C- | Under construction:

Although safety measures and safety educy
are implemented, the risk of accidents dug
construction machinery  operations
construction workers cannot be denied.

In service:

Traffic accidents such as pedestrians
motorcycles may increase dte an increase i
traffic volume and running speed.

30 | Effects of N/A N/A |It is expected that CO2 emissions will increas
crossing the number of vehicles increases, while ¢
border and emissions will decrease as traffiongestion ease
climate Therefore, it is unlikely that CO2 will increa|
change significantly, and the negative impact will

minimal.

Source: Survey Team Evaluation A+/-Significant positive/negative impact is expected

: Positive/negative impact is expected to some éxten
:  Extent of positive/negative impact is unknown.r(Rer examination needed)
No impact is expected

B+/-
C+/-
D:
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(10) Mitigation and costs for implementing mitigaton
As a result of the above impact assessment, tleenioly measures are taken to mitigate the possible
negative impacts. The cost for implementing thégaiton measures will be included in the cost borne
by Tanzania or the total project cost.

Table 36: Mitigation measures

No.

Impact
item

Mitigation measures

Implementing agency
responsible agency

Cost (Tshs)

Construction

Air Quality

+ Selection of transportation routes to av
populated areas and cultivated arg
Sprinkle water according to the surroundi
conditions so that sand and dust do
scatter as the construction vehicles &
heavy machinery travel.

- Cover with a waterproof sheet to preve
sand and dust from scattering from t
material transportation vehicle durir
transportation.

- Immediately transport the stored soil a
waste materials from the construction site
the designated disposal s

pid
as.

ng
not
and

Contractor
- TANROADS

Nt
he
g

nd
to

20,000,000

Water
pollution

Install construction facilities such as 0
site construction offices in places whe
sewers are installed to prevent wastew
from draining into public water areas.
sewers are not installed, use appropr
equipment, such as oil traps and se
tanks.

Installation of concrete slabs or culve
that cross roadside drains at intersectio|

n_

re

ater

If Contractor

ate
itic * TANROADS

ts
Nns.

80,000,000

Waste

A designated contractor collects the wal
generated from  construction-relat
facilities such as on-site constructi
offices and disposes it at the designa
waste disposal site.

Reusable soil materials will be used f{
landscaping.

Ste
ed
pn Contractor
ted
- TANROADS

or

20,000,000

Soil
Contaminat
ion

Regular maintenance will be carried out
maintain heavy construction equipment
good condition.

to Contractor
in
- TANROADS

Noise and
vibration

Restrict transportation of constructig
materials to daytime only.

Whenever possible, contractors should
pass through the residential a

n
Contractor

not - TANROADS

100,000,000

Ecosystem

Due to the fact that some trees in the ROW
be cut down (mainly shrubs) during tf
construction of the Project, tree planting zof
will be installed at both ends of the ROW, a|
trees will be planted (section 2-2: 163, sect
3: 149)

will
ne
nes
nd
on

Contractor
- TANROADS

2,596,000

Resettlement

* Minimize design changes that result
changes to the PAPs.

Conduct appropriate research a
consultation on new PAPs to be added §
result of design changes, if necessary.

* Provide appropriate support for PAPs.

+ Monitor the generation and response
complaints to ensure that issues
resolvec

in

nd
1S BANROADS, Dodoma
City Hall / Government
of Tanzania
to
are

200,000,000
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No. I?:er)r?]Ct Mitigation measures In:glsti)rgﬁgitkl;]g 23;?3 Cost (Tshs)
- Develop a construction plan to ensure that
there are no unanticipated negative impacts
on structures and residents outside the ROW
as a result of the Proje
* Prioritize the employment of local
Regional residents. ‘ . .
« All construction workers are registered with
economy . .
such as the Social Securlty Fund. Contractor
8 employme In accordance W!th labour law, ensure that TANROADS 117,000,000
nt and all workers are paid at least the minimum
livelihood wage. . o
- Make sure that all retirees are paid retirement
benefits.
Existing TANROADS
social . . (Collaboration with
9 infrastructu .Relocatlon and. restoration of affect Edpublic / public interest 200,000,000
re and infrastructure / utilities. organizations such as
services TTCL) - MOWTC
Infectious | Development.and implementation of HIV / Contractor
diseases AIDS prevention program. (Collaboration with
10 suchas | - Ingrgage employmept ‘qf local workers and Hjv / AIDS related 50,000,000
HIVI | ections by lmitng e number df Toeon)
AIDS immigrant workers. * TANROADS
 Development and implementation of
Occupational Health and Safety
Working Management System (OHSMS).
environme | * Safety manager provides on-site
1 o nt management and first aid kit. Contractor 20,000,000
(including | - Providing personal protective equipment - TANROADS
work (PPE) including safety / protection
safety) equipment.
* Training on the use of safety / protectipn
equipmen
« All construction machinery and trucks will
be equipped with warning and signalling
equipment.
* Enclose all pits and trenches with barrierg to
prevent people from falling.
12 Accident | * OPeration of machinery / equipment shoyld Contractor 20,000,000
be restricted to trained personnel only. - TANROADS
* Enclose the construction site with a fence to
prevent people from entering.
* Install warning signs in English and Swalili
to prevent people from entering the
construction site without permissi
Operation
. ‘ Use e.t‘sign.al adjus.tmeth sygtem to rgduce Contractor
13 Air Quality the waiting time at signalized intersectiorn)s. -
Promote the use of public transportation. * TANROADS
Noise and F’erform appropriate .maintenance.z. to Contractor
14 Vibration maintain the road surface in good conditipn. . TANROADS -
Promote the use of public transportation.
Regional TANROADS will work with the relevant
economy : S .
such as | @gencies to provide mformaﬂon to students,
15 employme local reS|dents, bus drivers and other members - TANROADS -
nt and of the public about safety practices on the
livelihood | 39S
16 Existing | TANROADS will work with the relevant - TANROADS -
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Impact e Implementing agency
No. item Mitigation measures responsible agency Cost (Tshs)
social agencies to provide information to students,
infrastructu| local residents, bus drivers and other members
re and of the public about safety practices on the
services | roads.
17 Accident | Placement of road signs and reinforcement | -\ \ pADg 50,000,000
with speed humps and rumble str
Total 879,596,000

Source: ESIA report (Environmental and Social Inipessessment Report)Remark: Tshs=Tanzania shilling

(11) Environmental management and monitoring plans

1) Environmental management and monitoring plans (chft)
Based on the above-mentioned mitigation measuresrvironmental management / monitoring plan
(plan) at each stage of planning, construction, &ftet service was examined as shown in the table

below. The specific contents of the monitoring pdae described in the section of the monitoringifor

draft.

Table 37: Environmental management / monitoring plan (draft)

Environmental Responsible Supervisor
. em ace requenc o ) oS
It PI Frequency P P Y1 cost
items organization authority
[Before Construction]
EIA acquisition
status Before
Authorization Compliance with | N/A constructio | TANROADS NEMC -
ElA incidental n starts
condition:
Confirmation of
- redevelopment status Before Included
!EX|st|ng of temporarily Near . . constructio | Contractor TANROADS | in SV
infrastructure | removed public construction site | ‘1o rts costs
facilities
[ Construction]
Dust and exhaust gas ?oer?srtruction site
during construction (A specific point | Once a Included
Air pollution such as N@ NO, will Ee decized al month Contractor TANROADS | in SV
S, CO, PM10 : costs
) ’ ’ the construction
PM2.5 starts
Muddy water
Water. generated during Near — Once a Contractor TANROADS ditto
pollution constructiol constructiorsite month
Type, amount, and
Waste treatment method of Near . . Onceha Contractor TANROADS ditto
generated was construction site | mont
Soil Oil leaks etc. that Near Once a .
o occur when using . . Contractor TANROADS ditto
Contamination heavy equipme construction site | month
Influence of noise and
. vibration of heavy
Noiseand | equipmentonthe | Near —~ foOncea | o o000 TANROADS | ditto
vibration residential area aroung construction site | month
the site during
constructiol
Resettlement | Please refer to 3-8
Regional * Implementation
status of policy to Contractor
economy such prioritize N/A Once a (+Environment| TANROADS ditto
as month
I employment of al experts
employment local residen
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Environmental

Responsible

Supervisory

. Item Place Frequenc o . Cost
items quency organization authority S
and livelihood Social security
registration status of
long-term
construction
workers
Wage payment
status to workers
- Retirement
payments to retire
TANROADS
Existing Relocat d rest (in” borati
: elocate and restorg collaboration
Social affected infrastructure yoer?srtruction site gr;ncgntt?r\]lsery with public TANROADS ditto
Infrastructure | /ijies, organizations
and Institution such as TTCL)
/ MoWTC
. Implementation status
Infectious
diseases such g:e|_\|lle\,‘/r]{i6éDS Near . . Once every (C-i-oEnr::I?rCC}glr"nent TANROADS ditto
construction site | 6 months
| $
as HIV/ AIDS | management program al expert
by contractor
Occupational
health and safety
management system
(OHSMS)
formulation and
implementation
Worki status
orking i
environment nwlgit;ggﬂwoenn?rs]?atus Near : Once a Coniractor .
. . . L construction (+Environment| TANROADS ditto
includin of first aid kit h month
( J Use of personal site al experts
work safety) protectiv%
equipment (PPE)
Implementation
status of regular
occupational health
and safety (OHS)
training
Implementation
status of Near
Accidents occupational safety construction Once a Contractor TANROADS ditto
management plan site month
Accident
occurrence stat
[In use)
. . Dust and exhaust gas| Near Once a SV costs
Air pollution during constructio construction sit | montk TANROADS TANROADS included
Oil leaks etc. that
Water. occur when using rA(;’;)(;Jﬂd the targef ng?fha TANROADS TANROADS ditto
pollution heavy equipme
Type, amount, anc
Waste treatment method of rA(;’;)(;Jﬂd the targef ng?fha TANROADS TANROADS ditto
generated was
; Noise and vibratior
N.0|se. and due to increased traffi¢ Around the targef Once a TANROADS TANROADS ditto
vibration volume road month
Regional Cond
t
economy such , onduc
Changes inthe road | Around the targef Once a ed by
as safety situation road month TANROADS TANROADS staff, no
employment cost
and livelihood
Existing .
. Changes inthe road | Around the targef Once a .
Somal safety situation road month TANROADS TANROADS ditto
infrastructure
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Environmental Responsible Supervisor
VI. Item Place Frequency sp. SI. up VI.S y Cost
items organization authority

and

institutions
Traffic accidents due Elezci/estm;f?c Once a

Accidents to increased traffic arour){ d the targetl month TANROADS TANROADS ditto
volume and speedup roac 9

Source: ESIA report (Environmental and Social Impact Assessment Rgport Note: SV= Construction supervision

In accordance with the Monitoring Plan, a draft itamng form for the Project is provided below. The
monitoring form is also described in Appendix 3.
Based on the monitoring plan, the proposed monigaiorm for this project is shown below.

< Monitoring during construction
1. Permit/ Explanation
Monitoring item Monitoring results

Status of environmental permit

Status of compliance with incidental conditions
environmental perrr

2. Stakeholder consultation

No. Stakeholder Participants (affiliation, | Agenda/Comments| Action Items
consultation da number of participant from participant

3. Resettlement

Compensation payment
Target Total number of plans (numbe] Number of households that| Progress rate %B/A

area of households HHs)YA) have received compensatiof x 100
(HHs)  (B)
Section 33
Implementation of relocation
Target Total number of planned Number of relocated Progress rate %B/A
area relocations (number of households(HHs) (B) x 100
households HH.  (A)

Section 34|
Others

Item Monitoring results

Grievance procedure

Restoration of livelihood

Relocation site
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4. Waste

ltem Content Type of waste Amount Processing Contractor
generated method
(Monthly)
Waste Check the validity of
dispose waste treatme
5. Noise, Vibration, Air and Water quality
Item Content Measurement itenf Measured| Measured Measurement
value value before location /
constructiol frequenc
Noise and During Noise and dB Measurement
vibration construction, | vibration situation| (Example place:
check the effects| Interview with Japan: Area Construction site
of noise and local residents facing the (Measurement
vibration from road 65 dB before the start of
construction or less) construction and
vehicles, etc. monthly during
construction)
Frequency: When
loading large truck
and operating large
machin
Air and Check the impact Dust/ oil leak mg/m3 Near construction
water of construction (Standard site. At the start of
quality value construction and
0.1mg/m3 once a moni

6. Local economy: employment and means of livelihad,

Item

Monitoring period

Monitoring results

Implementation status of policie
that prioritize the employment g
local residen

=+

Social security registration staty
of long-term construction
worker:

S

Status of wage payments to
workers

Status of payment of retiremen
allowances to retire

Existing Social Infrastructure and Institution

Item

Monitoring period

Monitoring results

Relocation and restoration of

affected infrastructure / utiliti

HID/AIDS and diseases

Item

Monitoring period

Monitoring results

Implementation status of HIV /
AIDS preventive management

programs by contractc
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. Working Condition (including safety)

Item Monitoring period Monitoring results

Formulation and implementatio

status of occupational safety and

health (OH & S) management

plar
First aid kit installation and

management stal

Usage of personal protective
equipment (PPl

Occupational Safety and Healt

(OH & S) Regular Training

Implementation Stat

—

-

10. Accidents

Item Monitoring period Monitoring results

Implementation status of
occupational safety management
plar
Accident occurrence status
(number, location, accident
content, response stat

<In-service monitoring

1. Waste
Item Content Type of waste Amount Processing | TANROADS
generated method
(Monthly)
Waste Check the validity of
dispose waste treatme
2. Noise and vibration
Item Content Measurement iten, Measured Measured Measurement
value value before location /
constructiol frequenc
Noise and During Noise and dB
vibration construction, | vibration situation| (Example
check the effects| Interview with Japan: Area
of noise and local residents facing the
vibration from road 65 dB
construction or less)
vehicles, et

3. Local economy: employment and means of livelthaac.
Monitoring period

ltem Monitoring results
Changes in the road safety
situation
(Visual inspection, interviewing
neighbors,
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4. Existing Social Infrastructure and Institution

Item Monitoring period Monitoring results

Changes in the road safety
situation
(Visual inspection, interviewing
neighbors,

5. Accidents

Item Fulfilment status Frequency

Traffic control status, security system, Every 6 months
accident prevention meastu

(12) Implementation system
The following figure shows the implementation systef mitigation measures and monitoring during
construction and operation. During constructiong #nvironmental expert of the construction
management consultant employed by TANROADS Dodoraaitors the project based on EMoP and
reports the results to the construction contradtee. construction contractor will report to TANROSD
Dodoma and then to TANROADS headquarters, NEMC H@R at the same time. TANROADS
headquarters will send feedback to TANROADS Dodaffter reviewing the report, and TANROADS
Dodoma will report the feedback from headquartershe construction contractor. At the time of
operation, the construction management consultdhmenitor the project and report the results to
TANROADS Dodoma. After receiving the report, TANROS Dodoma will share the report contents
with JICA and the headquarters, and will receive ghidance and feedback respectively. Monitoring
will be carried out for a minimum of 3 years aftenstruction is completed.

Construction stage

National Environment
Management Council (NEMC)
and JICA

Report ﬁ@ Advise Report ﬁ@ Feedback

TANROADS Dodoma

Report ﬁ ! ! Advise

Road Constrction Contractor (RCC)
=Project Manager

=Site supervisor

=Environmental Manager

TANROADS HQ

Local Government
Authority (LGA), Ward
and Mtaa Governments,

ﬁ and Local NGOs, CBOs
Report

Construction Supervision Consultant (CSC) Monitoring

-Resident Engineer

-Environment Specialist I:> Project Activities
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Operation stage

National Environment

Management Council (NEMC)
TANROADS HQ and JICA

Reportﬁ@ Advise Reportﬁ@ Feedback

TANROADS Dodoma

Report ﬁ

Construction Supervision Consultant (CSC)
*Resident Engineer
*Environment Specialist

Monitoring

-

Source: Prepared by the study team based on EBbktréEnvironmental and Social Impact AssessmeipoRe
Fig.22: Implementation and monitoring system of EMP at Construction/operation stage

Project Activities

(13) Stakeholder meeting

1) Holding a meeting
Based on TanzaniaBnvironmental Management Act, TANROADS conducts stakeholder meetings

during the EIA process. At this meeting, the prtgeplan, the environmental and social impacthef t
project and their mitigation measures will be asatyyand explained, and questions and answers will
be exchanged with the participants. The date ang &f the stakeholder meeting held in the EIA &f th

project and the breakdown of the target personstaren below.

Table 38: Targets of stakeholder meetings

Date Name of Organization Name of Person Designation
TANROADS Eng. Leonard Chimagu Regional Manager
18/04/2019 TRC Athuman A. Muya Engineer
TANROADS Eng. Leonard Chimagu Regional Manager
Humphrey Ngowi Regional Manager
15/08/2018 TTCL Sydney Mndolwa Engineer
Anthony Modest Engineer
TANROADS Eng. Leonard Chimagu Regional Manager
14/08/2018 TANESCO Eng. Tumaini Nyari Ag. Regional Manager
DUWASA Eng. Kashilimu Mayunga Technical Manager
Cyprian Lubida Engineer
TANROADS Daniel Malimfa_ Engi_neer
Magesa Magili Engineer
13/08/2018 Eng. Salome Kabunda Ag. Regional Managey
Eng. Emmanuel Manyanga Coordinator TSCP
City Council Abeid Msangi City Economist
Fatuma Kitojo CDO

Source: ESIA report (Environmental and Social Impact Assessment Rgport

2) Comments from major stakeholders
At the stakeholder meeting, attendees expressgdipectations for the effects of the projectmaffic
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volume reduction and economic promotion in Dodoritg Glo objection was made to the project. The
following table summarizes the comments and corscerceived from each stakeholder.

Table 39: Comments and views from stakeholder representatives

Stakeholder Comments

Consultants must provide feedback of whatever ppéaing in the field and
wanted the consultant to cooperate with other aittb® and local
TANROADS communities. Consultants should not give any premi® the community
during consultation meetings. TANROADS is awaréhefcompensation issues
in Makole ward. The area is already valuated sRUd6
Dust management and safety should be observedydurpiementation of the
project. Road traffic signs should be installeccathe implementation. The
Local Community should be consulted during drainetggnnels construction.
The local people along the road section at Chinywize been informed and
there is a plan to relocate them
Conflicts with customers may occur during relocatiaf electricity power
poles. TANROADS must make payment before relocatfoslectricity power
poles. Financial support should be enough and éarlg for the work to be
effective. If there is limited time the contractamn be authorized to relocate the
TANESCO electricity power poles. If the contractor needsisiance the company will
provide where necessary. There is a possibilityelgctric meters being
destroyed during demolition of houses. Proposedydeshould be provided
earlier by the surveyor to identify the locatiortlod electricity power poles that
need to be relocated.
Design should provide more space for other infoastres such as wate
supply. Upgrading of the roads may cause seriaration of water supply tp

r

Dodoma City Council
(bcCe)

the communities and other institutions. During ¢nrgion, the Contracto
DUWASA should work closely with DUWASA to establish exdotations of these
utilities. Before commencement of construction veoRareful attention should
be given to existing utilities as there are sevesatier supply pipelines along
the project road.
There are underground and above the ground coppkffilare optic cable
networks, and their inspection chambers, and telemanication poles. During

construction the Contractor should work close WiTlCL to establish locations

TTCL of such utilities to avoid damages. The Contrastwould provide ducts for
t

s

crossing of the utilities and their future expansi&xcavation should nd
exceed 1m depth so as not to damage the undergeabids. Excavatio
should be done by hand for the safety of the undargl cable

Source: ESIA report (Environmental and Social Inipessessment Report)

3) Comments from local residents
Stakeholder meeting for local residents arounddtget road was held from August 13 to 14, 2018 by
TANROADS.

Table 40: Overview of stakeholder meetings for residents

Date Place Number of participants
14 Aug. 2018 MAKOLE 26 (Male : 17, Femaile: 9)
14 Aug. 2018 WAKAZI 43

1-59



14 Aug. 2018 MAKUZA

77

Source: Survey Team

Hoping that the traffic congestion would be allé®@ the local residents expressed their willingries

welcome this project. The local residents' commentthe construction work are shown below.

Table : 41: Comments at stakeholder meetings for residents

infrastructure / utilities.

Compensation should be done for peq
followed by the road and should be done in ti

mevaluation.

peompensation should be provided promptly a|

The surveyors should visit the site earlier prio
construction in order to demarcate boundarie
road reserve area

[ Prompt response is desirable.
s of

The public should be informed earlier on {
day/date of valuation exercise so that every
can be on his/her property to attest and 1
appropriate forms.

one
5ign

h&he public will be notified in advance.

demolishing their properties

compensation is paid.

The project will increase waste generati
Wastes should be managed safely during
phases of the project

DhWVaste generated from
tkilities such as on-site construction offices
collected by a designated contractor and dispq
of at a designated waste disposal site.

Comment Response
Relocation of infrastructure and facilities likeThe relevant agencies will be responsible for|the
water supply pipes and electricity poles relocation and restoration of affected

fter

Contractor should offer employmeniThe policy is to prioritize the employment pf

opportunities to the local people duripdpcal residents.

implementation of the project

The road will lead to increased number |of

institutions and social services due to corporate

responsibility

Graves and other properties such as land |@bdmpensation should be provided immediately
plants should be compensated after the evaluation.

The road will greatly help to reduce trafiic

congestion that exists in the city

Land restoration should be done aftdrand restoration and improvement will be

excavations and other project activities planned.

The community should be informed early on thEhe community will be notified in advance. The
deadline (closing date) for removing | transfer deadline is usually 90 days after

construction-related

is
nsed

Loss of properties and business will occur dur
demolition for buildings in the road reserve ar

inthe structure will be covered at the replacem
bgsice.

ent

Cultural interference and spread of diseases
as HIV/AIDS may occur. Education should
provided especially to young girls and boys

sain HIV / AIDS prevention program will bg
bénplemented.

D

Dust emission should be controlled duri
construction activities by watering the road
least 2 times a day to reduce dust

n@over the material with a tarpaulin to prevg
aand and dust from scattering from the equipn
transportation vehicle during transportati
Sprinkle water according to the surround
conditions so that sand and dust do not scatt

BNt
nent
DN.
ng
Pr as

1-60



4)

the construction vehicle and heavy machinery
operate.
Road signs, bumps and lights should be placedtall signs, signal devices, signboards| in
where necessary to avoid accidents English and Swabhili, etc.

Source: Survey Team

Public consultation

The 2004 Environmental Management Act stipulatest #hil ESIA surveys should have public
consultation as part of the survey. The purposaubfic consultation is to ensure that all stakebdd
involved in the proposed project are informed alibatproject content and its impact and mitigation
measures, in particular compensation and tranafet,to obtain cooperation among stakeholders. In
accordance with the prescribed requirements, theulting team, in collaboration with TANROADS,
conducted public consultations from February 2R1p2020 in each district and community members
in the entire project area.

Table 42: Outline of local residents consultation (public consultation)

Date Place Number of participants
21 Feb. 2020 Chinyoyo/Kilimani 31 (Male: 22 Female: 9)
21 Feb. 2020 Hazina 16 (Male: 11 Female: 5)

Source: Survey Team

The consultations were conducted in the form [ meeting Agenda:

questionnaires and open forums. The consultantapeep| 1) Projectintroduction
) . . ) i 2) Discussion on the socio-economjc
multiple forms of questionnaires / checklists faarious and environmental impacts of the

stakeholder groups including community membersefsid project
3) Questions and discussion sessigns
4) Closing
village (mitaa) officers. The questionnaire sample and

adolescents, and women), local governments, distaod

interview list are attached. The interview surveyhie socio-economic survey was conducted mainly in
the target area. With the cooperation of regioeatlérs, discussions centred on the following agenda
items (see Meeting Agenda).

ic Consultation meeting in Chinyoyo sub v | Public consultation meeting in Hazina w
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Female rﬁcipatg of 7pu‘b
Chinyoyo Ward

L2 L b,

lic consultation in

Public consultation in Makulu Ward

Source: Survey Team

Photo 4: Public consultation

The following table shows the comments from the participants and the consultant's responses during the

public consultation

Table 43: Comments and Response during the Consultative Meeting from Residents

S/N Issues/Comment from community Remarks by Consultant

1 People to be affected by the Project should | Those who will be identified to be affected by
be identified and compensated in the project will be compensated. RoW of the
accordance with laws and guidelines existing road will be cross-checked in the
guiding compensation. It should be noted | TANROADS Regional Office before
that the existing road has a width of 45m compensation. Transparency on the
so the area which is due for compensation | compensation process is critical if one has to
is 7.5m in both sides of the road avoid complaints and dissatisfaction.

2 The road will guarantee easy accessibility | Tarmac road will attract more investors hence
and therefore more physical development | stimulate development in the project area
and investment opportunities. There will especially cross-border trading.
be relatively low transport and
transportation costs and travelling time
saving for passengers and goods

3 We have heard about the construction of It is definite that the road is going to be
this road for more than five years now. constructed. However, the consultant cannot fix
Will this road be constructed for real or it | time as to when the construction is going to start.
is just another way of campaigning next It should be well-known that this report will
general election. When will the determine the actual cost for construction and it
construction start? is from this report that the government will get

the figure and start mobilising funds for
construction.

4 The people in Chinyoyo sub-ward The government and TANROADS in particular
remarked that, they did not invade the road | will be informed on this and note will be taken
reserve because they were living in the during compensations and demolition
area since 1974. The width of the road was
30m (15m from the centre)

5 Some houses need rehabilitation and yet A quick action is desired. When compensation is
according to your explanation no completed any additional work on your property
development can be done as the will not be allowed.
resettlement process has not been
completed.

6 Compensation should be done promptly To avoid the fluctuation of the price for the

after valuation of people’s properties.

properties evaluated, the compensation will be
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S/N Issues/Comment from community Remarks by Consultant
implemented as soon as possible. If
compensation is delayed due to the delay in
project implementation for more than two years
it will be restated.

7 People should be informed in advance soThe aim is to recover some materials from thejir
that they have time to demolish their hoydeouse and reuse them. Time for salvage the

properties will be provided.

8 Employment Opportunities. The contractfoRoad construction will stimulate individual’s
should give the priority of employment to income for those who will be employed by the
the people hailing from the villages along project. Skills acquired during recruitment and
the project site during the construction. | construction will remain an asset to community
The villagers may be involved in the somanembers. However, employment opportunities
activities as labourers during the will only be provided to those people aged I8
construction phase. years and above. The women are also encouraged

to participate in the road construction activitieg

9 There will be spread of HIV/AIDS and | The contractor will identify local capacity in
other sexually transmitted infections. dealing with HIV/AIDS and arrange for

HIV/AIDS prevention programme targeting both
the construction camp and local communities.
Positive discrimination in favour of resident
workers to minimize risk of increased infection
among local population. Programme on
HIV/AIDS will target groups at risk such as foad
vendors, and business women in the construction
camp. There will be a separate consultant to
implement and manage HIV/AIDS alleviation
programs. The contractor will implement
HIV/AIDS programs on his part by allowing his
employees to attend awareness seminars and
campaigns and carrying out any directives of the
Consultant in this regard.

10 | The project will be a facilitate business | The recommendation is acceptaltaa
centres and growth. These centres shouldvillage) governments should consult City
be assisted by the government in planningouncil for guidance on land use planning
(e.g. land use and plot surveying) in order
to curb/cut limit/control unplanned growth
of settlements

11 | The bus bays/stops should be placed in|tligecision on final locations of bus bays will be
areas where passengers wait the transpprdecided by the designer in consultation with
to other destinations. community members

12 | Once the project is completed, structures The contract will work together with the local
like camps should be left to respective | leaders and communities. The campsites may|be
communities for development activities. | located in locations where at the end of the

project they will cater for public use like schqo|s
dispensaries or cereals.

13 | Itis feared that the tarmac road will claim Road safety education will be instituted during
people’s lives through accidents. It was | construction. The new road project includes
recommended to use road sign and speedafety measures such road sign, speed humps and
humps to the places where there are mgngedestrians’ crossings. Safety education will
pedestrian such as at schools, markets atinclude communities, pupils and teachers.
villagesitaa and mosques/churches.

Source: Survey Team
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(14) Land acquisition / resettlement in the targetirea

1) Current status survey by target road section
In this project, residential areas are lined up ipart of the target section (mainly section 3aafjin
Ntyuka)) where roads are planned to be construatsdicommercial stores are scattered. There will be
a need for involuntary resettlement of residentsrafocation of commercial facilities prior to theart
of construction. In addition, a new land acquisitirocedure is required due to the change in tiero
of the 1km section at the end point. The resulth@field survey for each road section are shoslovia

1-1) Section 2-2
The existing right of way (ROW) in Section 2-2 tesvidth of 60m. There are several places in the
ROW occupied by temporary blocks of unlicensed oetedblock manufacturers and flower pot displays
of florists, but voluntary removal before road cioustion has been agreed between TANROADS and
PAPs which includes the business owners.

Display of flower pots Temporary placement of concrete block

Photo 5: Current situation at the time of the survey (Section 2-2)

1-2) Section 3a (between Imagi R/A and Ntyuka jundain)
Approximately 1km from Imagi intersection to Ntyukatersection in section 3, where involuntary
resettlement is concentrated in this project, findd as section 3a. The ROW of section 3a, based o
the F/S by TANROAD completed in May 2019, the ceterwall next to the relatively large concrete
structure on the left side of the existing unpaneat is the left end of the ROW, and land acquisiti
process for 4ha is proceeded with the width of #)gaet on the right side. Within the ROW, greempai
was placed on the walls of the target houses telbeated. It should be noted that not only residen
will be relocated, but compensation will also belimed due to the relocation of several restauiamds
shops that are operating near Ntyuka intersectiea the Census Survey section for details). Iéttize
existing building is inside the ROW or if it is fidult to use it if part of it is removed, the rdent or
user of the structure will be relocated, meanwthiéepossibility of impact mitigation should be daily
considered to minimize the impact on users. Betoani overview of the current situation in Sectian 3
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Source: Survey team Fig.23 : Status of existing houses in the road right—of-way (Section 3a)

e e £ T

House under construction

T

e
Store (near Ntyuka intersection) Restaurant(near Ntyuka intersection)

Photo 6: Current situation at the time of the survey (Section 3a)

1-3) Section 3b (between Ntyuka junction and Makulu junction)

An extension line of the left end of the ROW of the section 3a is set at the left end of the ROW of the
section 3b, and a ROW having a width of 60 m is secured in the right direction. No structures newly
affected by this project have been confirmed in the ROW. Approximately 1km at the end point was
changed from the RC office that was originally assumed to be the end point of Section 3 to a new route
plan to connect to the Makulu intersection on the north (left) Kikuyu road. Since this new route part is
not included in the EIA survey by TANROADS F/S, an additional survey was conducted in February
2020 as a section for newly planning a road under the JICA project. The site is a state-owned land and
no existing structures exist, but the land use plan was adjusted by Dodoma City and secured as a road
site for the TANROADS new route by May/2020.
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(15) Legal framework for land acquisition and resetiement

1)

2)

Overview of Tanzanian legal system for land acdsition and resettlement
The following are laws related to land acquisiteord involuntary resettlement in Tanzania.

Table 44: Policies and legal systems of land acquisition and involuntary resettlement

Division Name

National Environment Policy, 19

Policy National Land Policy, 19¢

National Human Settlement Development Policy, :

The Land Act, 1999 and The Land (Amendment) Ac@4

Village Land Act, 199

The Land Acquisition Act (No. 41967

Land Use Planning Act, 20

The Land (Compensation Claims) Regulations, .

Related legal The Land (Assessment of Value for CompensationuRéign, 200
system Land Disputes and Courts Act, 2!

National Road Act, 20(

The Grave Removal Act, 19

TheVillage Land Regulations, 20

Local Government (District Authorities) Act, 1982daThe Local Governmer

Laws (Miscellaneous Amendments) Act, 2

—

Source: Survey Team

The Land Act (No. 6), 1999

Land acquisition in Tanzania is basically basedhfenlLand Act, and by the MoWTC's road sector
compensation / relocation outside line, the comatms / relocation plan is conducted in parallethwi
the EIA survey during the F/S survey of the targedd conducted by TANROADS. Since the
Compensation & Resettlement Plan has been impleuethtis time the procedure for securing ROW
will be handled by the additional implementatiortted route change part. Under the Land Act, allilan
is owned by the entire nation, controlled by thesjent, who is a representative of the nation cehygl
the right to use the land (up to 99 years) is gment

The main functions of the land law is the faciliatof the National Land Policy (1997) through the
clear classification and ownership of land, adntiats/e procedures related to land, land occupancy
rights and their ancillary rights, grant of tenuegchange and transfer of tenure, land lease, agetg
of land, easement and similar rights, co-occupatibfand, division of land among co-owners, and
resolution of land-related lawsuits. One of thebfgms that arises in the treatment of land is iyt r
of ownership. Under Article 19 of The Land Act, 893he right of possession is divided into the
following two categories: citizens and foreigners.

(D Citizens, groups of two or more persons, uniong,ooporations may have the right to own land

or incidental rights.

@ Foreign nationals or corporations organized utiie€ompanies Act, or entities organized in any
other way (including stakeholders or corporatiohgre the majority of the owners are foreigners),
may have the land possession right or the incidleight only for the purpose of investment
specified by the Tanzania Investment Centre. (Triazavestment Act, 1997)
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3)

4)

Land (Assessment of the Value of Land for Compesation) Regulations, 2001

This regulation stipulates the following regulasaoncerning land evaluation and compensation.
Asset valuation for land and attachments is basedarket prices.
The market value for land and adjuncts must béksiteed using the actual sale of equivalent land
in recent years, the income approach, or the caatiparmethod proven by the replacement cost
method.
Allland and residual value must be verified byoaernment evaluator representative or equivalent
for payment by the government or local authorities.
If immediate compensation benefits are not provialed interest rates on compensation arise, it
should be paid by the government or local governmen
To calculate the interest rate paid for compensatiguick compensation benefit” means payment
within 6 months from the acquisition of the subjleetd or invalidation of the right.

If the compensation benefit is not paid even aG@emonths from the acquisition of land or the
invalidation of the right, the interest rate usthg standard rate of time deposits of commerciakba
will be paid until the compensation benefit.

Land (Compensation Claims) Regulations, 2001
This provision applies to all claims and claimsdompensation to governments and local governments,
public bodies and public institutions. Accordingthis regulation, the following persons can request
compensation.
Land Act (hereinafter referred to as “Act”) Article Person who has an exclusive right granted to
general land converted to village land or protected land; A person who has an exclusive right
granted to the land expropriated by the Presidetita United States, or a person whose exclusive
right has been revoked under Act 49.
A person who possesses the Customary Exclusivet Rigiranted to the land designated as
dangerous land in Act 7
A person who owns the land by another person wkataustomary right of ownership
A person who occupies the land by grant or transtan the holder of the customary right of
ownership is denied the right of ownership under?t
Land occupants in urban areas and their surrousgimgich were acquired by the President under
Act 60
The Land (Assessment of Value for compensationuRé¢ign, 2001 applies to any claim or claim for
compensation by any land occupant. The land maragarthorized official appointed by the director
will post a notice on the public bulletin board whgerforming the land acquisition procedure, and
notify all occupants of the following notificatian the specified format.
Notify the occupants of the land to be compensated.
Ask the occupants to submit a compensation request.
Ask the occupants to be present at the time armkpldoere the assessment will take place on a
given date and time.
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5)

In addition, the land administrator or authorizéfic@l will assess the amount of compensationéo b
paid. The Land Management Officer or an authorizéidial prepares a Compensation Schedule and
submits it together with the compensation requeshé fund (Land Compensation Fund established
based on Act). In this regard, the following iscfied.

The fund is based on the compensation schedulbliskted by the land manager or authorized

official. Compensation payment must be decided&@&dbefore the scheduled date.

This provision applies to any application or claion compensation to the government, local

governments, public bodies or public institutions.

Compensation under Act 156 does not apply to namigonental organizations or persons who

have been granted public easement.
As the form of compensation, it shall be in tharfasf payment by money. In principle, payment by
money is made, but depending on the governmerdlsetthe payment of compensation shall be all or
any combination of the following.

Land with the same quality, size and potential pobity as the lost land

A building with the same quality, size and usagéadost building

Plants and seedlings

Cereal and basic food over a period of time

Compensation content

Under The Land Act (No.6), 1999 and Land (Assessnoérthe Value Land for Compensation)
Regulation, 2001, the affected assets are assbased on the market price and residual value of the
land. When assessing the assets to be compentsedmpensation details shown in the table must
be taken into consideration. If the compensatist onot paid within 6 months from the date thedla
was acquired or the right was invalidated, ther@gkerate using the commercial bank's fixed deposit
standard interest rate will be paid before the cemsption benefits are paid.

Table 45: Compensation content

Items Content

Since the price of land varies from region to regiib is based on th
average price of land in a specific region alorgygltanned route.
Interference (relocation) It is based on the principle of "land price x 12attonormal interest rate
allowance for commercial bank time deposits".

Actual cost of transporting 12 tonnes of luggagedilyor road within 20
km of the evacuation area (real cost of cheapbvagior road).

36 months’ worth of market rent. These may be basethe actual rent
Accommodation fee declared by the owner, although investigations begequired to confirm
credibility.

Loss of rent income Price based on loss of remtrimcfor 36 months per tenant.
Calculated based on the monthly net profit (36 nghof the busines
conducted on the land.

Wage loss The same amount of wages that will bariad during reconstruction.
Source: Road Sector Compensation and Resettlement Guégelinited Republic of Tanzania, February 2009

4]

Real estate market prid

D

Transportation cost

[72)

Loss of profit
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(16) JICA's policy regarding resettlement
The JICA Environmental and Social Considerationd8limes (April 2010) establishes the following
policies regarding involuntary resettlement.
The key principle of JICA policies on involuntalsettiement is summarized below.
I. Involuntary resettlement and loss of means wélihood are to be avoided when feasible by
exploring all viable alternatives.
II.  When, population displacement is unavoidabffeative measures to minimize the impact and to
compensate for losses should be taken.
lll. People who must be resettled involuntarily guesple whose means of livelihood will be hindered
or lost must be sufficiently compensated and supgpso that they can improve or at least restwi t
standard of living, income opportunities and prdaturclevels to pre-project levels.
IV. Compensation must be based on the full repl&sgmost as much as possible.
V. Compensation and other kinds of assistance bmugtovided prior to displacement.
VI. For projects that entail large-scale involugtaesettlement, resettlement action plans must be
prepared and made available to the public. It sirdble that the resettlement action plan include
elements laid out in the World Bank Safeguard Rol@P 4.12, Annex A.
VII. In preparing a resettlement action plan, cdtadions must be held with the affected people and
their communities based on sufficient informatiorade available to them in advance. When
consultations are held, explanations must be giverm form, manner, and language that are
understandable to the affected people.
VIIl. Appropriate participation of affected peopteust be promoted in planning, implementation, and
monitoring of resettlement action plans.
IX. Appropriate and accessible grievance mechanisoet be established for the affected people and
their communities. Above principles are complemeriig World Bank OP 4.12, since it is stated in
JICA Guideline that “JICA confirms that projects dot deviate significantly from the World Bank’s
Safeguard Policies”. Additional key principle basgdWorld Bank OP 4.12 is as follows
X. Affected people are to be identified and recdrds early as possible in order to establish their
eligibility through an initial baseline survey (Inding population census that serves as an elityibil
cut-off date, asset inventory, and socioeconomieeyy), preferably at the project identificationgea
to prevent a subsequent influx of encroacherstadrgtwho wish to take advance of such benefits.)
XI. Eligibility of Benefits include, the PAPs whate formal legal rights to land (including custognar
and traditional land rights recognized under laiw, PAPs who don't have formal legal rights to land
at the time of census but have a claim to such taraksets and the PAPs who have no recognizable
legal right to the land they are occupying.
XIl. Preference should be given to land-based tlese¢nt strategies for displaced persons whose
livelihoods are land-based.
XIIl.Provide support for the transition period flween displacement and livelihood restoration.
XIV. Particular attention must be paid to the neefithe vulnerable groups among those
displaced, especially those below the poverty liaedless, elderly, women and children, ethnic
minorities, etc.

1-69



XV. For projects that entail land acquisition ovafuntary resettlement of fewer than 200 people,
abbreviated resettlement plan is to be prepared.

In addition to the above core principles on theAllfblicy, it also laid emphasis on a detailed
resettlement policy inclusive of all the above pwjrproject specific resettlement plan; institugibn
framework for implementation; monitoring and evdioa mechanism; time schedule for
implementation; and, detailed financial plan etc.

(17) Comparison of JICA guidelines and Tanzanian Igal system

The following table shows the results of comparisetween the JICA guidelines and the legal systems
for resettlement in Tanzania.
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Table 46: Comparison between JICA guidelines & legal system for resettlement in Tanzania

No.

(A) JICA Guidelines

(B) Laws of the Tanzania

Gaps between (A) and (B)

Policy of this project

Involuntary resettlement and loss of

means of livelihood are to be avoidedlternatives when implementing involuntary

when feasible by exploring all viable
alternatives.

Tanzania policies also insist on looking for bé

resettlement and loss of means of livelihood

2dtio gap between WB OP 4.12 an
Tanzania policies. Thus WB OP
4.12 will be applied here

dConsider alternatives to
avoid unnecessary loss of
livelihoods.

When population displacement is
unavoidable, effective measures to
minimize impact and to compensate
for losses should be taken.

TheLand Acquisition Act, theLand Act 1999
and the Villagd.and Act 1999 have stated
clearly that land owners, with or without form

compensation. They also get disturbance
allowance, transport allowance,
accommodation allowance and loss of profit
they were in actual occupation of the acquire
property. Lost assets are limited to
“unexhausted improvements”, that is the lan
and developments on the land. The law doeg
not cover economic and social impacts of

are not part of the land acquisition process

legal rights, are entitled to full, fair and promptwithout formal legal rights are

relocation and as such socio-economic surveymnd seeks to improve them or at

There is no gap between Tanzar
and WB OP 4.12 as far as those
alith formal legal rights and those

concerned. However, the lost
assets in Tanzania are restricted
ifland and developments on land,
dand where relevant, loss of profit
The lost assets under WB OP 4.
i are much wider than land and
5 include loss of access to
livelihoods and standard of living

least to restore them to pre-
displacement levels

iZonsider the replacement
cost (market price and

2 procedure costs included
compensation).

to

Z

12

People who must be resettled
involuntarily and people whose
means of livelihood will be hindered
or lost must be sufficiently
compensated and supported, so tha
they can improve or at least restore
their standard of living, income
opportunities and production levels
pre-project levels.

Tanzania law on compulsoaequisition and
dejure or defacto land ownership. Users are

not covered
\t

to

compensation is limited to those who can prowdifferentiation between owners o

Tanzania law makes no

permanent and non-permanent
buildings.

Livelihood restoration is not
specified in the legal system of
Tanzania.

In this ARAP,

f compensation shall be
taken for those affected by
the project, such as house
partially affected by the
project. In addition, in
order to recover or improv,
the standard of living, a
livelihood recovery plan
including the period of

resettlement will be
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No. (A) JICA Guidelines (B) Laws of the Tanzania Gaps between (A) and (B) Policy of this project
considered. For example,
during the relocation
period, support for
employment of the
relocated persons and
provision of alternative
access to social services
can be considered.

4, Compensation must be based on theTanzanian law requires thedmpensation be | In practice, compensation is not | Consider adopting

full replacement cost as much as | full, fair and prompt. Prompt means it should paid promptly most of the time, | reacquisition price (marke
possible. be paid within six months, failure to do which and delays are not rectified by | price and cost required for
attracts an interest rate equivalent to the paying the interest rate as require@rocedure), instead of cost
average rate offered by commercial banks on by the law amortized price.
fixed deposits. Legally, compensation for the Consider that
acquired land does not have to be paid before compensation is paid
possession can be taken, but in current practice promptly.
it is usually paid before existing occupiers arg
displaced
5. Compensation and other kinds of | Compensation must be paid before relocatipmhere is no gap. Monitor that compensatipn
assistance must be provided prior t¢ (Land Acquisition Act, 1967 (15- (1)) and is paid reliably prior to
displacement. Land Act 1999- Cap 113). Tanzania allows the relocation.
government to own the acquired land before
paying the compensation, but current practice
is to make an effort to pay the compensation
before owning the land.
6. For projects that entail large-scale | Compensation must be provided for large-scaléhe legal system dfanzaniadoes | In order to properly deal

involuntary resettlement, resettleme
action plans must be prepared and
made available to the public.

ntesettlementl(and Acquisition Act 1967 Part Il
Section 11 and Land Cap 113, Part Il Section

D (@)

not require the formulation of
Jesettlement plans.

with the impact of
resettlement, it is essential
to prepare a resettlement
plan based on JICA
guidelines.
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No. (A) JICA Guidelines (B) Laws of the Tanzania Gaps between (A) and (B) Policy of this project

7. In preparing a resettlement action | There scanty provisions related to consultatipifhe provisions in WB OP 4.12 | Consider detailed and
plan, consultations must be held withand disclosure in Tanzanian law. The notice,| requiring consultation and effective consultation and
the affected people and their under thd_and Acquisition Act, informs land | disclosure have no equivalent in| information sharing with
communities based on sufficient owners about the President’s need to acquire Tanzanian law and practice affected persons.
information made available to them| their land, and their right to give objections.
in advance. TheLand Act allows displaced persons to fill in

forms requiring that their land be valued, and
giving their own opinion as to what their assets
are worth. Since resettlement is not provided
for legally, there are no provisions about
informing the displaced persons about their
options and rights; nor are they offered choice
among feasible resettlement alternatives.

8. When consultations are held, Under theLand Acquisition Act, informs land | There are no provisions about | Consider detailed and
explanations must be given in a formpwners about the President’s need to acquire informing the displaced persons| effective consultation and
manner, and language that are their land, and their right to give objections. | about their options and rightor | information sharing with
understandable to the affected peopl@helLand Act allows displaced persons to fjllare they offered choice among | affected persons in a

in forms (in Kiswabhili) requiring that their land feasible resettlement alternatives.language and format that
be valued, and giving their own opinion as to they can understand.
what their assets are worth.

9. | Appropriate participation of affected Consultation with wide range of project Tanzanian law does not make | Consider appropriate and
people must be promoted in planningstakeholders including individuals or groups | provisions requiring the effective participation of
implementation, and monitoring of | affected by, the project, either positively or | government to pay special affected persons during th
resettlement action plans. negatively also the host community are attention to vulnerable groups in| planning, implementation

regularly held as a procedure towards the administration of and monitoring of
resettlement exercise. Tanzania's law does natompensation despite the resettlement plans. Also,
provide for the consideration of vulnerable | consultations consider the socially
groups. vulnerable.

10. | Appropriate and accessible grievancd he legal system of Tanzania defines a Tanzania's grievance mechanism Provide a complaint

mechanisms must be established fa

rmechanism for dealing with complaints,

is not easily accessible to affects

including complaining to the court.gnd

chandling mechanism that

people.
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No. (A) JICA Guidelines (B) Laws of the Tanzania Gaps between (A) and (B) Policy of this project
the affected people and their Acquisition Act 1967, Section 13 (1) and (2) easily accessible to all
communities. andLand Act, Cap 113.Part Xlll Section 167 affected individuals.

1)

11. | Affected people are to be identified | Identification of affected people is done There is no gap between Tanzani&€ensus surveys and socig
and recorded as early as possible in throughcensus and surveys which assist to | Resettlement Guideline and that| economic baseline data
order to establish their eligibility know the social structure of the population andf WB OP 4.12 surveys shall be conducte
through an initial baseline survey | their distribution to inform resettlement early to prevent
(including population census that unreasonable inflows. In
serves as an eligibility cut-off date, addition, compensation
asset inventory, and socioeconomic shall be provided promptly
survey), preferably at the project after the completion of the
identification stage, to prevent a assessment.
subsequent influx of encroachers of
others who wish to take advance of
such benefits. (WB OP4.12 Para.6)

12. | Eligibility of benefits includes, the | Holders of formal right tdand/assets. The assets lost in Tanzania are | Structures, whether

PAPs who have formal legal rights tp
land (including customary and
traditional land rights recognized
under law), the PAPs who don't havi
formal legal rights to land at the timg
of census but have a claim to such

(4]

A%

Holders of land under customary law

land or assets and the PAPs who have

no recognizable legal right to the land

they are occupying. (WB OP4.12
Para.15)

limited to land and land

development and, where relevantcovered if affected.
loss of profit. It does not deal wit

squatters.

permanent or not, will be

h
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No. (A) JICA Guidelines (B) Laws of the Tanzania Gaps between (A) and (B) Policy of this project

13. | Preference should be given to land{ Tanzania law on compulsory acquisition and| There is no policy to prioritize Considering the land
based resettlement strategies for | compensation is limited to those who can provand-based transfer strategies. | conditions in Dodoma, a
displaced persons whose livelihoods de jure or de facto land ownership. Users are land-based relocation
are land-based. not covered. Compensation for land can be in strategy will be adopted fo

the form of either cash or lanidand Act Cap places considered
113 Section 49 (3) anlcand Acquisition Act, appropriate.
1967 Section 11 (2)

14. | Provide support for the transition Tanzanian law requires that compensation be The legal system of Tanzanian | Consider support during
period (between displacement and | full, fair and prompt. Prompt means it should| does not mention assistance the relocation period
livelihood restoration). be paid within six months, failure to do which during the period of resettlement (support for new land

attracts an interest rate equivalent to the and livelihood restoration. acquisition, payment of
average rate offered by commercial banks on land registration fees,
fixed deposits. However PAPs are guaranteed provision of temporary
90 days to vacate after compensation. social services, etc.) and
recovery of livelihoods.

15. | Particular attention must be paid to | There are no legal provisions requiring the | The legal system of Tanzania doegVhen the existence of the
the needs of the vulnerable groups | government to restore livelihood or to provide not provide for the consideration| group is confirmed througk
among those displaced, especially | assistance towards the restoration of such | of the vulnerable groups affected the socio-economic survey
those below the poverty line, livelihoods. Indeed, compensation is not by the project, and all affected | at the planned site of the
landless, elderly, women and payable in the case of restrictions to access t@ersons are treated equally in the project, particular attentior
children, ethnic minorities etc. areas of livelihood opportunities. compensation process. should be paid to landless

Moreover there are no provisions that require residents, the elderly,
the government to pay special attention to women and children.
vulnerable groups or indigenous peoples

16. | For projects that entail land Projects that affect a large number of people | In practice both ARAP is done in | In this project,
acquisition or involuntary require that land use plans be included in the| small projects but is not reflected| TANROADS plans to
resettlement of fewer than 200 project. Land Use Planning Act, 2007. Section | in Tanzania laws. formulate a resettlement
people, abbreviated resettlement pla23, 32 and 35 andllage Land Use Guidelines, plan.
is to be prepared as the case of thig 2002)

ARAP.

Source: Survey Team



(18) Land acquisition and resettlement policy forhis project

As a result of a comparative study of the JICA Emwvinental Impact Assessment Guidelines and the

Tanzanian legal system, the land acquisition asetlement policies for this project are as follows

V1.

VII.

VI

If there is a discrepancy between Tanzania'sadtimenvironment-related laws and international
regulations including JICA guidelines, the Govermiraf Tanzania is required to take necessary
actions to bridge the gap between domestic lawsJEDW guidelines in order to implement this
project.
Land acquisition and involuntary resettlemerit ine avoided where feasible, or minimized, by
identifying possible alternative project designsittihave the least adverse impact on the
communities in the project area.
Where displacement of households is unavoigabll PAPs (including communities) losing
assets, livelihoods or resources will be fully cemgated and assisted so that they can improve,
or at least restore, their former economic andad@cinditions.
Compensation and rehabilitation support will pp@vided to any PAPs, that is, any person or
household or business which on account of projaptémentation would have his, her or their:
Standard of living adversely affected,
Right, title or interest in any house, interestanright to use, any land (including premises,
agricultural and grazing land, commercial properttenancy, or right in annual or perennial
crops and trees or any other fixed or moveabletgsaequired or possessed, temporarily or
permanently
Income earning opportunities, business, occupatiank or place of residence or habitat
adversely affected temporarily or peuently; or
Social and cultural activities and relationshigfe@ed or any other losses that may be
identified during the process of resettlement pilagin
All PAPs residing, working, doing business amd?uoltivating land within the project impacted
areas as of the date of the latest census andtoryeof lost assets, are entitled to compensation
for their lost assets (land and/or non-land assetgrdless of ownership or social status,.
PAPs that lose only part of their physical asseill not be left with a portion that will be
inadequate to sustain their current standard ofdivThe minimum size of remaining land and
structures will be agreed during the resettleméartrpng process.
People temporarily affected are to be congdePAPs and resettlement plans address the issue
of temporary acquisition.
Where a host community is affected by the elepment of a resettlement site in that community,
the host community shall be involved in any resettnt planning and decision making. All
attempts shall be made to minimize the adversedtapd resettlement upon host communities.
The resettlement plans will be designed in adance with Tanzania’Blational Involuntary
Resettlement Policy and JICA'sPalicy on Involuntary Resettlement.
The Resettlement Plan will be translated inttaldanguages and disclosed for the reference of
PAPs as well as other interested groups.
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XI.

XIl.

XIIl.

XIV.

XV.

XVI.

XVIL.

XVIII.

XIX.

XX.

XXI.

Payment for land and/or non-land assets wilbbsed on the principle of replacement cost.
Compensation for PAPs dependent on agriculiartvities will be land-based wherever possible.
Replacement lands, if the preferred optionR#Ps, should be within the immediate vicinity of
the affected lands wherever possible and be of ecaiyte productive capacity and potential.
Resettlement assistance will be provided nallydor immediate loss, but also for a transition
period needed to restore livelihood and standafrtiging of PAPs. Such support could take the
form of short-term jobs, subsistence support, gata@intenance, or similar arrangements.

The resettlement plan must consider the neédsose most vulnerable to the adverse impacts
of resettlement (including the poor, those withiegal title to land, ethnic minorities, women,
children, elderly and disabled) and ensure theycarsidered in resettlement planning and
mitigation measures identified. Assistance shoelghtovided to help them improve their socio-
economic status.

PAPs will be involved in the process of devaltg and implementing resettlement plans.

PAPs and their communities will be consult@obut the project, the rights and options available
to them, and proposed mitigation measures for adveffects, and to the extent possible be
involved in the decisions that are made concertlieg resettlement.

Adequate budgetary support will be fully conitted and made available to cover the costs of
land acquisition (including compensation and incoesoration measures) within the agreed
implementation period. The funds for all resettlatrectivities will come from the Government
of Tanzania.

Displacement does not occur before provisibiec@mpensation and of other assistance required
for relocation. Sufficient civic infrastructure muBe provided in resettlement site prior to
relocation. Acquisition of assets, payment of conga¢ion, and the resettlement and start of the
livelihood rehabilitation activities of PAPs, wile completed prior to any construction activities,
except when a court of law orders so in expropratases. (Livelihood restoration measures
must also be in place but not necessarily completied to construction activities, as these may
be ongoing activities.)

Organization and administrative arrangementdtie effective preparation and implementation
of the resettlement plan will be identified and in place prior to the commencement of the process;

this will include the provision of adequate humasaurces for supervision, consultation, and
monitoring of land acquisition and rehabilitaticctigities.

Appropriate reporting (including auditing arrédress functions), monitoring and evaluation
mechanisms, will be identified and set in placead of the resettlement management system
by external monitoring personnel.

ff date

Cut-o

In this project, the cut-off date was set on Audist2019 during the asset assessment conductied dur

the F/S investigation stage by TANROADS, and th&hPs were notified to apply for compensation.

This cut-off date determines whether or not comatais and relocation measures will be applied. New

devel

opment activities within the project arearatie cut-off date will not be covered.
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Acquisition price

The acquisition price is set by the Land Law of Zaamia. Specifically:

Table47: Overview of reacquisition price

No. Items Content

1 The value of the land is assessed based on thagevprice of
Real estate market price the land per specific area and ranges from TsHORQ®@ Tsh
3,000,000 per acre&tructures are paid at the market price.

2 Disturbance (transfer)| Land price x 12-month regular interest rate on cencmal
allowance bank time deposits. 5% interest rate is adopted
3 12 tonnes of luggage to be transported by railwaypad
Transport cost within 20km of the affected area (actual cost afagter
railway or road).
4 Accommodation Market rent per month of affected building x 36 s
allowance
5 . Price based on loss of rent income for 36 months per
Loss of rent income
tenant.
6 Loss of profit monthly net profit x 36 months
7 Cash compensation equivalent to average of lasa&sy

market value for the mature and harvested cropasket
value of the crop for the remaining period of tendlease
agreement, whichever is greater.

Crops

Source: Study Team
(19) Scale and scope of land acquisition and resletinent

1) Population census
As a result of the census survey conducted bydte subcontractor, the total number of indemnified
persons in the project area is 187 (43 household®.number of affected people who need to be
physically relocated is 169. The breakdown by aateds shown in the table below.

Table 48: Number of Project Affected Units (PAUs) and Affected Persons (APs)

No. of PAUs No. of APs
Type of loss Regular | Non-— Total | Regular | Non-— Total
regular regular

Displacement required 26 0 26 169 0 169
1. HH (Structure owner of Gov. land) 24 0 24 159 0 159
2. HH (Tenants) - - - - - -

3. CBEs (Structure owner of Gov. land) 2 0 2 10 0 10
4. CBEs (Tenants) - - - - - -
No displacement 17 0 18 18 0 18
5. Land owners 17 0 18 18 0 18
6. Wage earners - - - - - -
Grand Total 43 0 43 187 0 187

Source: Study Team(HH: House Hold CBEs: Commercial and Business Enterprises

The PAPs interviewed are mainly residents of Chyay8ub ward. The age composition of PAPs is 18-
40 years (48%), 41-60 years (38%), and PAP oveels is 14%. In this project, this assessment was
carried out at the stage of F/S survey by TANROABPSoOr to this assessment, a cut-off date was set
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2)

3)

4)

on August 31, 2019, and owners with affected asgiin the project site were informed to apply for
compensation. This cut-off date determines wheatheot compensation and relocation measures will
be applied. New development activities within thejgct area after the cut-off date will not be amek

Property / site survey

In the project area 72% of PAPS’ houses are semiigpgent houses consisted of cement floors, 24%
are permanent houses and 4% of the houses arbdtatith grass with earth flootefnbe). Most of

the houses owned by PAPs 95% have brick walls &ht&ve poles and mud. The variation in type of

construction materials will imply variations in thempensation rates that PAPs will receive. Number
of rooms in PAPs houses varies with most of the #ABuses comprising 4 rooms (40%), 2 rooms
(17%), 3 rooms (34%), 5 rooms (6%) or 6 rooms (3¥b)addition, some structures are still under

construction.

Table 49: Overview of land acquisition and resident relocation

Code Items Quantity Amount (Tshs
Buildings 49 334,045,985
PA-N-01~05 ; PA-S-01~18 Foundations 3 39,234,200
TA-N-01~04 ; TA-S-01~22 Crops 29 4,792,200
Walls 1 1,624,000
Note : PA= Partially Affected; TA=Totally Affected; N= Northern part; S= Southern part Source: Survey Team

Household and life survey

Most head of household in the project area havadbeducation with 62% of head of household having
undertaken primary education, 35% ordinary secgneiducation and 3% having university education.
None of them reported having no formal educatide densus also showed that some PAPs are engaged
in petty trade as primary economic activities (82)hat include petty business with most of the
activities conducted along the proposed road. 6405®APs are engaging on farming and 2.8% of
PAPs depend of casual employment as primary ecanactivity.

Socially vulnerable

Some PAPs in the RAP are considered vulnerablevilhdeed support during and after the relocation
process to enable them, maintain/improve theidiheeds or at least restore their livelihood toithe
pre-project conditions. The survey identified 5 pleocategorized as vulnerable; these constitute 2
owning no land, (a male and a female), one fermdér and 2 persons (widows) with long iliness. Ehes
are the people who will need special attentionassistance during RAP implementation DCC should
ensure that social workers are involved in the cemsption exercise to ensure that vulnerable people
get special attention.
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(20) Specific measures for compensation and support

1)

2)

3)

Loss compensation

Due to the construction of this project, it is nesary to relocate utilities such as boreholes, gipemes,
utility poles, and other infrastructure. Main aéftes, TANESCO, TTCL, DUWASA, etc. are notified
at the time of stakeholder meetings. In additipecfic measures for compensation and supporetlat
to them will be planned and implemented based ernLtind Law of Tanzania and the Road Sector
Compensation and Relocation Guidelines prepardtdeéoiinistry of Infrastructure Development.
Compensation for owners and residents of commestiattures in the target area will be determined
by the registered assessor, and the details of ensagion for each confirmed asset will be deterthine
by individual compensation arrangements. In thigqmt, the assessment was carried out at the sfage
FIS survey by TANROADS. Prior to this assessmemtjteoff date was set on August 31, 2019, and
owners with affected assets within the projectsitee informed to apply for compensation. This cut-
off date determines whether or not compensatiorr@loedation measures will be applied.
Compensation arrangements are signed by Ward ExedDfficers and District Commissioners and
Regional Commissioners in the area. In additiois, itecessary to submit the assessment document to

the Chief Government Valuer for approval.

Life reconstruction measures

In order to support the livelihood recovery of aféad people, the following mechanism is recommended
for ARAP of this project.

- Provide counselling so that affected persons ckaptato the new environment of the relocation

destination.

+ Provide support for appropriate use of compensdtinds

+ Introduce the transfer destination to the affegtedple who are interested.

+ Guarantee of basic social services and securthyeaklocation destination

- Consideration and direct support for the eldenigt people with disabilities

Entitlement matrix
The entitlement matrix for the target people ateddby this plan is shown below.
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Table 50: Entitlement Matrix for the Dodoma Inner Ring Road

Land and Assets

Types of Impact

Person(s) Affected

Compensation/Entitlement/Benefits

Agricultural land

Loss of land rights.

Farmer/ditholder

loosing less than 20% and t
rest of the land if
economically viable

Provision of In-kind with land of similar qualitiesr higher or Cask

compensation for affected land at market valuescfistthe lost piece g
héand as per the pference of the PAP;

Consultations and concurrence of both spouseséanptbcess of lan

acquisition and provision of compensation.

Notice to harvest standing seasonal crops and ausafien

=)

Farmer/ title holder

loosing greater than 20% al
the rest of the land is n
economically viable

Provision of In-kind with land of similar qualitiesr higher or Cask

compensation for affected land at market valuesdostthe lost land as pé
ndhe preference of the PAP; Consultations and concurrence of both spouses
ntin the process of land acquisition and provisiosahpensation.

Provide at least three (3) months advance notishifbfrom occupied land.

Cash compensation equivalent to average of lastaBsymarket value fo
the mature and harvested crop, or market valuseatrop for the remainin
period of tenancy/lease agreement, whichever stgre

Cash compensation for structures and other landovements at marke
value cost (if affected); Legal assistance, transaction costs for purchase suc
as registration, transfer taxes and/or customams fevill also be
compensated for those opting for replacement lal

=

-

Tenant

Cash compensation for the harvest or profhare the affected land
structures and other assets owned or establishethebyenant at ful
replacement cos

Squatter/informal occupant

Cash compensation fggscand trees planted by the occupant.
Provision of advance notice of at least three (8htins to harvest and/c
shift from the land. If the farmer without landlditis classified as
vulnerable person, then additional assistance dhtwel described i
individual RAP/ARAP, and may include additionalitiag on farming
techniques, additional legal guidance on how taizeditle to land, ang
identfication of financing options for acquiring lai

D

=

=

Lease holder

Cash compensation at full replacerpestis of the affected permaneg
crops or of the crops if seasonal crops will havéé harvested prior t
maturity. Cash compensation for any unfulfilledsearorated by the are
lost.

2Nt

pa
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Land and Assets

Types of Impact

Person(s) Affected

Compensation/Entitlement/Benefits

Commercial land

Loss of land

Business owner is lease holg
(the person who is losing th
income or business)

Land used for busines
partially affected. Limited
loss

eCash compensation for affected land at market vadsés for the lost piec
eof land. Loss of Profit (Net profit/p.m. x 36 mosjhcalculated based ¢
loss by PAP.
Consultations and concurrence of both spouseséanptbcess of lan
acquisition and provision of compensation.

[17]

Land used for busines

severely affected

sProvision of In-kind or Cash compensation for aftedand at market valu

costs for the lost land as per the preferenceeoPhP. Loss of Profit (Ne
profit/p.m. x 36 months). Cash compensation/refohthe any unfulfilled
lease/rents. Support for transportation of busimeaterials to relocatio
site and back to reconstructed facilities. Proatiéeast three (3) montk
advance notice to shift from occupied land. Comsigihs and concurreng
of both spouses in the process of land acquisidod provision of
compensation

— D

e

Business structurt

Business structurt

Owner occupied busines

structure owners

s9Choose between options such gsSfiiucture unit in chosen relocation site;
(i) Reconstruction of structure in adjacent unetiéel lot or (iii) Cash
compensation for the lost structure; and, Loss of profit as per the national
legal requirements (Net profit/p.m. x 36 monthspn&ultations ang
concurrence of both spouses in the process ofdandlisition and provisio
of compensation. Provide at least three (3) moratigance notice to shi
from occupied property. Resettlement assistanceahén form of: (a)
transport allowance; (b) disturbance allowance; (c) accommodation
allowance during reestablishment to new place; and, (d) livelihood
development assistance (e) Legal assistance fochase of land
transactional costs and taxes (f) Search assistgnttee local land office

-

f

—

Tenant/Lessee of house

Cash compensation for edfez$sets (verifiable improvements to
property by the tenant);
Loss of profit calculated at 36 months’ net profis per the lega
requirement;
Relocation assistance (costs of shifting + allovaequivalent to fou
months rental costs). Assistance to help find médteve rental
arrangements. Livelihood Rehabilitation and Resimmaassistance i
required (assistance with job placement, skillsing).
Provide at least three (3) months advance noticghtid from occupied

property.

the

[

Residential Lan

Loss of portion of residential la

Owner occupied residenti

Provision of options for Cash anc-kind compensation for affected lal
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Land and Assets

Types of Impact

Person(s) Affected

Compensation/Entitlement/Benefits

Remaining land still viable fo

present use.

I structure that will move
Legal (occupancy rights @
residential license) holder

+ at market value costs with consultations and concurrence of both spouses;
rProvision of at least three (3) months’ noticeaoate the land prior to lan
take; PAPs to be allowed to salvage remain of the affected property.
Cash compensation for the affected structures and Improvement
including trees;
Resettlement assistance: (a) Legal assistance umhase, (b) Searc
assistance, (¢) complementary allowance for additicost ofliving, (d)
assistance to find alternative rental during th@ogeof relocatior

2

Owner occupied residenti
structure that may redevelg
in the same plot - Legg
(occupancy rights 0
residential license) holder

alCash compensation for affected land at market wadsts for land acquire

Dportion acquired;

lCash compensation for the affected structureéifvthole structure wil

r be lost) and land improvements including treesfesiablished and owne
by the legal holder with consultations and concurrence of both spouses;
If structure is affected but still usable, cash pensation for the lost sectid
and compensation to repair the remainder of thieleisaricture.

o

n

Lessee/Leaseholder

Cash compensation for any ilieflitease prorated by the area lost.
Cash compensation at market value cost for affestedactures ang
improvements, including economic trees, built salelshed and owned b
the lessee. Search assistance for alternative bgntinking to local
government authority to allocate surveyed plotthdfrenter or lease hold
is classified as a vulnerable person, then additiassistance should |
described in individual RAP/ARAPs and may inclu@elditional legal
guidance on terms/conditions to request in rentgleement, an(
identification of programs that specifically progidupport to vulnerabl
people renting lan

Squatter/informal settler

Cash compensation foecadfd structures and improvements, includ
economic trees, built or established and ownedhéyriformal settler.
Provide at least three (3) months’ advance noticghift from occupied
land.

Loss of all or major portion of
residential land

Remaining area insufficient for

continued use or becomes
uneconomically viable

Legal (occupancy
rights/residential licens
holder)

Option for In-kind with land of similar qualitiesr chigher or Casl
ecompensation lost land at market value cost;

Cash compensation of affected land improvememts;tstes, trees, crof
owned by the legal holder at full replacement c8sivageable materia
of demolished structures and cut trees. Provideast three (3) month
advance notice to shift from occupied land. Legaisiance, transactia

ing

N

U7

n

costs for purchase such as registration, trarstestand/or customary fe




¥8-1

Land and Assets

Types of Impact

Person(s) Affected

Compensation/Entitlement/Benefits

will also be compensated for those opting for regraent lan:

Lessee/leaseholder of land

compensation for land improvements, structuresu@ieg house) and tres
established and owned by the Lessee. Salvageat#eatsaof the structur
or house;

Cash compensationdrefafn the any unfulfilled lease/rents. Cash

(Um

the land

Squatter/informal settler intoCash compensation for land improvements, struct{inefuding house

and trees established and owned by the squatteagBable materials ¢
the structure or hou

House/Abodes

Physical

of rental income

displacement
household (loss of dwelling), Los

dfomeowners and &ifamily

3sand members of householdsg

Choose between options such as: (i) Housing unit in chosen relocation site;
(i) Reconstruction of house in adjacent unaffected or (iii) Cash
compensation for the lost house; and,

Resettlement assistance in the form of: (a) transport allowance; (b)
disturbance  allowance; (c) accommodation allowance during
reestablishment to new place; and, (d) livelihood development assistance
(e) Legal assistance for purchase (c) Search asst

Tenant/Lessee of house

Cash compensation for edfexdsets (verifiable improvements to
property by the tenant).
Right to salvage materials without deduction frampensation.
Relocation assistance (costs of shifting + allowarquivalent to fou
months’ rental costs).
Assistance to help find alternative rental arrarges Rehabilitatior
assistance if required (assistance with job placgrs&ills training

Squatter of house/structure

Cash compensatiorifémted structure at market value cost.
Right to salvage materials without deduction frampensation.
Relocation assistance (costs of shifting + asgistda find alternative
secure accommodation preferably in the communitsesidence throug
involvement of the project. Alternatively, assistamo find accommodatio
in rental housing or in a squatter settlement seheih available.
Rehabilitation assistance if required assistande job placement, skill
training

Buildings and
structures other than
the hous

Loss of structures or portions
structures other than the house

pfOwner of structure

Cash compensation for affectedctsire based on market value c
without depreciation. Right to salvageable materiaf demolished
structure.

Business or access tq

) Loss of business of

livelihooc

Sourci

livelihoo

dStreet  vendor

without title or lease to th

(informg

| Opportunity cost compensation equivalent to 2 msmtht income base

the

[

5 2

pst

on tax records for previous year (or tax recordmfcomparable busines
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Land and Assets

Types of Impact

Person(s) Affected

Compensation/Entitlement/Benefits

stall or shop)

or estimates), or the relocatioovedince, whichever is higher.
Relocation assistance (costs of shifting).
Assistance to obtain alternative site - establish the busine

Business owners

relocation period as per the national legal prowisiof loss of profit
allowance (Net profit/p.m. x 36 months). Alternatisite within the area t
continue business, transport cost where applicaffegted property wher
applicable, loss of business (3 months) where eqipk

Seasonal crops

Loss of harvest

Verified owner abpg
(whether land owner, tenar
or squatte

No compensation. Provision of advance notice téat three (3) month
tto harvest and/or shift from the land

Trees and perennial
crops

Loss of trees or perennial crops

Verified owner dfees
(whether landowner, tenant
squatter

Cash compensation based on type, age and prodwetive of affected
ptrees plus disturbance allowance

Temporary possessioninterruption of economic activitie

of land during
construction

sPAP (whether owner, tenar
or squatter)

tCash compensation for any loss of income, cash eonsation for any
temporary land possession (rental charges). Réstoraf land to its
original or better stai

Loss of livelihood
(socially vulnerable)

Losses of any asset and disrupt
of lives

ovulnerable PAPs (Enumera;
Categories), Household wit
PWDs, Single Women Hk
head, Poor househo

teAdditional entitlements to be determined based onsgltation with
Vulnerable PAPs
.I

Cash compensation for relocatist and lost net income during the

D O

Community facilities

Loss of community facilit

(church, halls, school, spor

yCommunity residents

Replacement/restoration atalseof the project

Graves

Removal of graves

Relatives, community

in the Graves removal :

Reilme or removal according to local customs angesighe provisions

Seasonal Land Users

Loss of use of land for seh

sékféected persons

Assistance to help find altemeatind for seasonal use

activities




(21) Complaint handling mechanism

Article 13 (1) of the Land Acquisition Act 1967 mtilates the provisions in the case where a lawsuit

occurs on the acquired land and the agreement taenabtained. The law details the litigation and

offers a six-week period to resolve the partieotwebringing them to court for resolution. The Land

Act (1999) and its related provisions are a furtiedinement of the provisions of Article 13, Paggjn

1 of the Land Acquisition Act, and provide for thgtablishment of land courts at the ward and regjion

levels. If the land court is not satisfied with tifecision, the party must bring the matter to artc If

the district court or district land court cannatablye the issue, the issue is brought to the higbert.

Appeals to the High Court and the Supreme Courther@ighest appeals in this system, and the decisi

here is the final decision. Given that most affddtedividuals have limited knowledge of the law and

their rights under the law, the process of resghimdemnity lawsuits described in the Land Act is
cumbersome and costly. Therefore, it is necessaggtablish a framework for complaint and litigatio
resolution at the local level so that it can beoke=dd before it is brought to court. In consideratbf
this, ARAP of this project plans a simple complamgndling mechanism for timely resolution of
complaints of affected persons. Complaint handpnocedures shall be managed mainly at the local
level, shall be easy to access for all affectedqes and shall be flexible and open. The grievance
procedure is the most transparent and cost-efedtiv all affected persons, by conducting various
meetings, involving Dodoma City Hall and other stadlders, and recording the contents of the
meetings to ensure the validity of the claims.h& time of the stakeholder meeting, the affectexplee
were informed of the complaint handling procedungl anechanism. The specific procedure is as
follows.

a) Procedures for lodging complaints to the Grieeacommittee who will review the complaints prior
to submitting the complaint to the village officedareceive an acknowledgement from the village
office.

b) It was agreed by PAPs that chairman of the Mtaa form part of the committee .Upon receipt of
the grievance, the members shall try to mediaterasadlve the problem amicably with the active
participation of the aggrieved party within five tking days from the date of the filing of the
grievance. If the grievance is resolved and the RAatisfied, a report shall be prepared and sopie
given to the PAP and local authority leader foiords and the case is closed.

c) In the event that the PAP is not satisfied, wlith assistance of the Village/mtaa leader, anappe
will be lodged and decision made within 10 daysrfithe date of submission to this committee. If
the PAP is still not satisfied, the issue will b&en to the existing Grievance Committee chaired by
the Ward Executive Officer (WEO)

d) In the event that the PAP is not satisfied, lith assistance of the Ward leader, an appeabwill
lodged and decision made within 10 days from thie dasubmission to this committee. If the PAP
is still not satisfied, the issue will be takentb@ existing Grievance Committee chaired by the

Respective District Council
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e) The committee under the respective District Casnioner shall serve as Grievance Redress
Committee (GRC) and shall handle all complaintsiftbe PAP, including decisions made by lower
levels. The GRC shall make its decisions withirda@s from the date of receipt of each complaint.
Beyond this level, the PAP may continue their appeéhe Regional Secretariat, or ultimately to
the judiciary as per the legal framework preseaiealve, if an amicable resolution can still not be
reached.

(21) ARAP implementation system

1) ARAP implementation organization
The ARAP implementation structure for this projecnsists of several steps involving individual
affected persons, affected communities, local gowent agencies, Dodoma City Hall, and
TANROADS, the Ministry of Housing and Living, andket Ministry of Finance. TANROADS Dodoma
Regional Office assesses the compensation, submitassessment to the Chief Government Valuer,

and after obtaining approval, the finance departm&hpay compensation to the target person.

Table 51: Committees and Responsibilities for RAP implementation

Unit Responsibilities Members
Resettlement |0 Oversight management and 0 Regional Commissioner (Chair)
Committee coordination of RAP implementation |0 District Commissioner
activities and teams 0 Representative of TANROADS
O Liaison with municipalities, districts, |0 Representative of Ministry of Lands
government agencies and other 0 Consultant
stakeholders 0 Representative of a Local NGO
0 Review of periodic progress report in0 Representative of PAPs

accordance with RAP guidelines

Compensationj0 Coordinate management of 0 District Commissioner (Chair)
Committee compensation process 0 Representative of TANROADS
0 Ensure compensation is consistent |0 Representative of Ministry of Lands
with RAP guidelines 0 Consultant
O Valuer
0 Representative of PAPs
Dispute O Address entitlement issues and othejo District Commissioner (Chair)
Resolution disputes and concerns among PAPs|0 Representative of TANROADS
Committee and other stakeholders 0 Representative of Ministry of Lands
0 Advice PAPs and other stakeholders0 Valuer
on redress mechanisms which canngd Representative of PAPs
be resolved 0 Representative of a Local NGO

0 Refer unresolved

0 Disputes to CSC

O Liaise with other authorities and
Resettlement Committee

Source: Study Team

(22) ARAP Implementation schedule
In order to maintain the openness and transpam@mympensation payment procedures, TANROADS
cooperates with Dodoma City Hall, each communityd dcal government agencies will notify the

affected persons to receive compensation fromek@dated location (Dodoma City Hall or designated
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bank). If the compensation is to be received bykhEANROADS will create a check in the name of
the compensation fund and send it to Dodoma City thlgether with the compensation arrangement.
In the presence of the regional leader, each indemperson will sign the receipt of the compeiwat
upon receipt according to the compensation arrargenif the compensation is to be received at a
designated bank, one will receive the transactmtification after the payment has been deposited in
the account of the target person. In addition, stipfor opening an account will be provided to #0s
who do not have a bank account. Demolition of bngd and removal of crops and trees will not begin
until the compensation recipient receives the carsgton. After receiving compensation, the subject
will be notified to take out materials and assetsnf their place of residence and to harvest crops.
TANROADS, in cooperation with the local adminisioat encourages affected persons to evacuate by
the deadline agreed upon by both parties so thatation activities can be completed in a timely

manner. Basically, the move-out deadline is 90 ddigs receipt of compensation.

(23) Cost and financial resources
The costs required to implement resettlement ave/shbelow. These costs are calculated based on the
approved assessment and compensation arrangemahtin@ude various items such as house
relocation costs, land market prices and transpiont@osts. TANROADS will bear the responsibility

for the implementation cost based on ARAP.

Table 52: Breakdown of ARAP cost

SN Item/Particular Value in Tshs.

1 Structures 341,401,410.0(

2 Plots 181,870,000.0(

3 Crops 4,175,250.00

4 Graves -

5 Accommodation allowance 80,316,000/00
6 Transport allowance 3,600,000.00
7 Disturbance allowance 42 532,053/00
8 Loss of rental 3,600,000.00

9 | Total 657,494,713.0(
11 | 10% Contingency 65,749,471.30
12 | 5% RAP implementation 32,874,735.65
13 | Grand Total 756,118,919.95

Source: Valuation survey, September 2019

(24) Monitoring by the executing agency and monitang form (draft)

Internal monitoring will be conducted by TANROAD®!svironmental department until the completion
of all relocations. After the compensation procedarcompleted, TANROADS and Dodoma City Hall
need to agree on a move-out deadline. The maximaadlie is usually 3 months (90 days).

Based on the progress, every month, the executjegcs will periodically compile a report including

successful experiences and issues, and submittitet®odoma City Hall. Maximize efficiency by
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facilitating monitoring and reporting activities lspmmunity development personnel in each district.
In addition, the RAP implementation experts wilhdoct regular reviews and quality control.
Considering that the number of affected peoplelatively small in the target area of this projectd
most of the affected people will search for theinaelocation destination, it may be a major isisue
implementing monitoring of this project. Therefodeiring the period of resettlement, the following
items will be monitored by coordinating with thecéd community and having the monitoring staff
permanently stationed at the site.

» Relocation will be done on time and issues wdlldealt with in a timely manner
» It can be confirmed that the livelihood after teécation will be restored to normal.
» Grave relocation is done properly and affecteapfeare involved in the relocation process.

» Baseline socio-economic survey data will be miedias a monitoring benchmark to assess progress
and success of RAP implementation. Monitoring alstudes communication with affected persons,
recording of feedback from affected persons, urdeding of the relocation destination, and
contents of affected community assets.

TANROADS and Dodoma City Hall will hire external mitoring personnel to verify that compensation
has been paid properly. External monitors alsosasaffected people's livelihood recovery in terns o
previous living standards, income, housing, actedsasic equipment, and ownership of land and
property. Approximately three months after the cat®mn is completed, the first monitoring will be
carried out and a report detailing the assessmmehits results will be submitted to Dodoma City Hal
and Dodoma Region (RAS). The monitoring form andrenmental checklist proposed based on the

aforementioned environmental management and margtpian is attached at the end of this report.

(25) Points to be noted when implementing the Grarkid Project

Matters to be paid special attention to by taeZania side
In order to ensure the smooth implementation ofottogect and to fully realize and sustain the prbje

effects, the following matters should be paid splegitention by the Government of Tanzania.

1-1) Land acquisition, relocation, and removal

After the signing of the Exchange of Notes, whidfic@lly decides the implementation of the project
TANROADS should promptly and reliably secure theject-related land, including target road
construction area, borrow pit, disposal area, coogbn camp sites, etc., and relocate and remoye a
obstructions.

1-2) Expediting of tax exemption and customs cleeegprocedures

After the signing of the Exchange of Notes, TANRCAWVill promptly and reliably approach the

relevant organizations and agencies for duty exiemjgind customs clearance.

1-3) Conducting project briefing sessions for resid along the project route

TANROADS need to carry out to conduct a projectefing session with residents or their

representatives along the project area as sooosaibfe after the signing of the Exchange of Notes.
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1-4) Traffic safety
Nortify to the road users to follow the instructsoof traffic controllers during construction.
1-5) Thorough natification of inconveniences durgapstruction
Notify the road users of the inconvenience throtegtio and other public relations media, since the

construction work is expected to cause inconveri¢othe passing traffic.
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Chapter2 Project Contents
2-1 Outline of the Project

(1) Objective of the project
The purpose of this project is to facilitate thadfic flow and improve the living environment in Boma
City by constructing a new inner ring road and widg the existing road, thus contributing to the

facilitation of logistics and economic developmehthe country.

(2) Outline of the Project

In order to achieve the above-mentioned objectitesproject involves widening of an additional two

lane road beside the existing two-lane road in@e@:-2, which is part of the inner ring road indoona

City, and construction of a new two-lane road ictise 3. The project is expected to contributehi® t

realization of FYDP2 and the government functiotocation plan. The scope of the roads to be

constructed by Japan's cooperation is as follows

-The target road section is about 6.53 km from Balersection on Section 2-2 of the Inner Ring Road
to Makulu intersection on Kikuyu Road through Saats.

- Section 2-2 is the widening of an additional 2-lan&d beside the existing 2-lane road between Bahi
and Imagi intersections (3.401km), and Section tBésconstruction of a new 2-lane road between
Imagi, Ntyuka and Makulu intersections (3.108km).

-There will be a 14m wide median strip to allow foture BRT applications.

The alignment and specifications of the new twaeleoad will be set in anticipation of future foank
construction.

-lImprove intersections to ensure safe and smoatffictflow.

-Install secondary roads and sidewalks to enswrdetrel of service and safety of the road.

-Establish road drainage facilities considering thatershed and local conditions, road ancillary

facilities to ensure the functioning of the roanld aoad safety facilities to ensure traffic safety.
2-2 The Project Outline Design
2-2-1 Design policy

(1) Basic policy
The basic policy of the design is the expected tians of the target road (international highways,
alleviation of traffic congestion in the city, detoof large vehicles), based on the request froen th
Government of Tanzania, the results of field susvagd discussions with related organizations. The
structural type that can be achieved is considénedhermore, since the local consultant compléied
basic design of the inner ring road including #uget road section in May 2019 in the F/S conducted
by TANROADS, this F/S design was reviewed and oddéld in this project.

2-1



2-2-2 Basic plan

(1)

(2)

1)

Basic policy of road design

Currently, Section 2-2 is a part of internatiorrahk road North-South Corridor and Section 3 i®als
expected to function as a large vehicle detouthferEast-West Corridor. Both sections are expected
function as an international trunk road at the moieut it is considered that when the northerticec

of the outer ring road of Dodoma City is completedhe future, the function will change from the
international trunk road to the intra-city trunkdi In addition to understanding the positioninghefse
target roads, the number and lane compositioneotalget roads will be selected after surveying and
analysing the quantity and quality of traffic ahd maintenance status of related roads. For tlséirexi
2-lane paved road in section 2-2, the current paverstructure and ground bearing capacity will be
confirmed, and the load bearing capacity will beedained from future traffic loads, and
recommendations and actions will be taken as napess

The road will meet Tanzanian design criteria asiaki road.

The road will be planned to fit within the Dodonmad network including other sections.

Design in consideration of traffic volume and tiaffcharacteristics (large vehicles, bus
transportation, small vehicles, motorbikes, etc.).

The road plan will utilize the existing roads incBen 2-2.

Make an appropriate design in consideration oféisalts of the natural condition survey.
Design in consideration of traffic safety suchrastallation of safety facilities.

For crossings with existing railways, level crogsiwill be designed.

@G ©06

Make a construction plan that takes into accowntwtbather conditions and minimize the influence
of existing traffic.

Use local materials and products and select m#ger@nsidering cost, workability, quality, and
procurement reliability.

Reduce project costs while ensuring necessaryiturscand durability.

The road will be planned such that it can be maiethin a good condition in the long term by
conducting simple maintenance.

Analyse the impact of related plans such as SGRspad take necessary actions.

®6e 66 o

Consideration of median strips, etc. in consideratf large vehicle traffic and future public
transport such as BRT.

®

Examine the necessity of bus stop for minibus deraand construction of a service road to
prevent traffic jams and accidents

Overall plan

Scope and scale of plan

In this project, a total of 6.509 km of 3.401 kmsiction 2-2 and 3.108 km in section 3 shown below
are targeted. The main junction are the Bahi joncét the start of the project, the new Imagi jiorct
planned to be relocated about 75 m before theiegifthagi junction, the Ntyuka junction at the 0.96
km point east from the Imagi junction, and the MaKunction at the end point. The total length o t

target road will increase by 209m from the initiedjuired distance of 6.3km (see the figure below).
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Section 2-2

In section 2-2, the existing 2-lane paved road on the right side of the ROW from the start point Bahi
junction to the end point direction will be kept present function, and a 2-lane road will be additionally
installed on the left side. The planned area for Section 2-2 is approximately 3.4 km from the starting
Bahi junction to the ending Imagi junction, and both junctions are a roundabout (R/A) type. The
horizontal alignment draws a gentle and good visibility S-shaped curve from the Bahi junction to the
Imagi junction. New 2-lane road to be added is basically designed in the similar horizontal alignment.
The vertical alignment has an upward slope of 2 to 3% overall from the Bahi junction to the Imagi
junction except for some gentle downward slopes. The vertical alignment of the additional 2-lane road
will be designed at the similar height as the existing road. After the additional 2-lane road is completed,
the existing road will become a 2-lane road heading north and the additional 2-lane road will be a 2-lane
road heading south. Therefore, the junction will be planned so as not to interfere with the traffic of 4
lanes. In this section, there is one R/A type Kikuyu junction and one railway crossing. The existing

junction will be improved to 4 lane type R/A.

Section 3

For section 3, a new 2-lane road will be planned on the left side of the assumed ROW. The planned area
of Section 3 is about 3.1km between the starting point of the Imagi junction and the ending point of the
Makulu junction, about 1km from the starting point is residential area and the remaining section to pass

through the wilderness. The horizontal alignment is almost straight from the Imagi junction to about
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2km, and after passing the curve installed at about 2km, it becomes almost straight to the Makulu
junction. The vertical alignment has a gentle downward slope of 1.2% to 1.8% from the Imagi junction
to the Makulu junction. The start and end points and Ntyuka junction around 1 km are all planned as

R/A type.
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Source: Study Team Fig.25: Longitudinal section of Section 2-2 and Section 3

4)

Summary of basic plan

The outline of the plan examined and set based on the basic policy is shown below. In the field survey,
the existing pavement, drainage facility, incidental facility, transportation, rainfall type, temperature /
sunshine, vegetation, various existing information, the results of discussions with related organizations,
etc. were analysed and arranged, and the contents of the plan were examined. Regarding the examination
of the design specifications for road improvement, a technical note draft was submitted to TANROADS
regarding the basic design specifications at the time of the 1st field survey, and it was confirmed by
TANROADS. An update showing various design criteria applied to each numerical value was prepared,

submitted with a letter to TANROADS on 17 February, and agreed on 30 March.



Table 53: Road Design Parameter

Item Description Ref. Standard
Approx. 6.5 km
Target road section Start: Bahi Roundabout (R/A) —
Imagi R/A — Makulu R/A
Road Type Trunk Road Class A
Design Class Design Class 4
Design speed 60 ~ 80 km/hr
Number of lanes 2 Nos.
Carriageway width 3.253.5m/ lane, 2 directions
Shoulder width 1.6-2.0m
Central reserve width 14.0m
Service road width 5.0 m (including footpaths)
Max!mum cross fall 2.5% Road Geometric Design Manu
Maximum grade 5%~ 4% 2011, Ministry of Works
Minimum radius of curves 150 m ~ 300 m
Embankm Less than 1.0 m 1:4
ent slopes 1.0t0 3.0 1:2
Greater than 3.0 1:15
Hard Rock 1:1~ 41

Excavatio | Decomposed rock 11 ~ 1:2
n slopes | and compacted soil$ = '

Ordinary soils 1:1.215
Pavement design life 20 years
Wearing/ Binder: AC Pavement and Material Design
Carriageways Base: DBM40 Manual 1999- MOW, Interim
Subbase: C1 Guideline for the Design of Hof]
Pavement . Mix Asphalt, MQWTC 2018,
structures Wearing: AC Standard Specifications for
Service roads Base: Crushed material (CRS)Road Works 2000 — MOW,
Subbase: G45 Central Materials Laboratory
Testing Manual, 2000- MOW
Bus Stops Concrete AASHTO
Return Major culverts 25 years
periods for| Minor culverts 10 years
drainage | Side drainage 5 years Hydrology and Hydraulicg
Transversal Concrete culvert (box, pipe)| TRRL East Africa Flood Modal

Concrete ditch (U type witl SANRAL Drainage Manua|
covers, concrete lining type) | (2013)
Concrete ditch (culvert type,
type with covers, slab type)

Drainage | Roadside
structures

Access/Entrance

Source: Study Team

(3) Design condition

1) Design standard
The design standards of Tanzania commonly usedd'Bemmetric Design Manual 2011” of the former

Ministry of Infrastructure Development will thereéobe applied to the design of the Project in fiplec
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2)

(4)

1)

In addition, regarding matters not stated in thevalstandards, it is supposed to be complemented by
Japanese standards ("Commentary and ApplicatighefRoad Structure Ordinance, June 2015, The
Japan Road Association"), British Standard (BS) Angkrican Association of State Highway and
Transport Officials (AASHTO).

Table 54: Adopted design standards

- Road Geometric Design Manual 2011 (MolD)

Road design - Japanesstandard (Commentary and Application on the Road Structufe
Ordinance, June 2015

- Drainage Manual'6Edition (South African)

- JapanesStandard (Road Earthwork Guidelings

+ PMDM1999 (Pavement and Materials Design Manual)

+ AASHTO (GUIDELINES FOR 1993 AASHTO PAVEMENT DESIGN

Structure design| * Structure Design Manual-1999 (Mow)tructural Design Standard (AASHTO

Drainage design

Pavement design

Traffic sign + A guide to traffic signing 2009 (MolD)

Source: Study Team

Road standard, design speed

The road standard will be Trunk Road Class A aedisign class will be Design Class 4 based on the
discussions with TANROADS. Regarding the desigredp&ection 2-2 will have a design speed of 80
km / hr due to its function as an internationahiwgy, and Section 3 will have a design speed &80

/ hr due to its function as an urban road.
Future traffic volume

Results of traffic volume survey on the targetoad

The target area is expected to have an effect @sunes against the inflow of large vehicles int® th
city by forming a detour for the main transit roinethe east-west direction by this project. Aficaf
survey conducted in December 2019 to understancctinent situation confirmed the following

characteristics of Dodoma City's traffic.

> Dodoma City has a large amount of traffic onrthéte connecting the east and west directions,
and also has a large number of heavy vehicles.

> Currently, the route for large vehicles throuigé tity observe about 20,000 daily traffic volume
and about 40% of large vehicles (about 7,700 vesjare using as their passage route.

> |t should be noted that peaks occur at 19:00 2lm@80pm (about 1,600 vehicles) and large

vehicles have a high night-time driving ratio.
> Section 2-2 as the north-south route has leffgctthan the east-west route and about 800 cars

in both directions even at the traffic peak at 0laén.

Table 55: Traffic volume survey results (PCU conversion)

Item Moto. Car Large | Total Item Moto. Car | Large | Total
WE Daily 2,334| 3,561| 3,802 9,697 SLN Daily 1,211 3,491| 1,525| 6,228
Avg. 98 148 158 404 Avg. 50 145 64 259
EW Daily 2,835| 4,084| 3,889| 10,808 NS Daily 886| 4,439| 1,240 6,565
Avg. 118 170 162 450 Avg. 37 185 52 274
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Daily 5,169 7,645| 7,691| 20,505 Both Daily 2,097 7,930 2,766| 12,793
Avg. 215 319 320 854 Avg. 87 330 115 533
Source: Study Team Note: Avg.= hourly average,dMoMotorcycle, Large= Truck/Trailer, E/W/S/N= gastst/south/north

Both

2) Future traffic demand forecast

2-1) Viewpoint of estimating future traffic volume
The perspectives for estimating future traffic wvokuin this project are shown below.

> In the previous JICA study, demand forecasts wareied out in wide area in order to explore the
possibilities of various anticipated projects, @nen this project was formulatetiherefore, future
prediction analysis will be performed under theditans set specifically for this project.

> The main purpose of this demand forecast isaaghe effects of the project on the inner ringifbe
western section) where the direction of developnierdiearly shownSpecifically, the expected
effects of this project are detouring large veli@ad alleviating congestion in the city, and theide

be evaluated.

2-2) Scenario settings
Other development projects currently underway feessildis project are as follows. These are congidere

as basic conditions in future forecasts.

> Construction of north section of outer ring road
> Widening of 4 lanes on the east side of the immgrroad

> 4-lane widening of Dar es Salaam Road

Other than the above, the inner ring road nortti@gcmiddle ring road, outer ring road south satti
and Dodoma University bound road are consideregtipyriroad development projects for Dodoma City
M/P in 2019. Since there is no clear developmetitiatime, cases both with and without the inireg r
road north section, middle ring road and outer rvag south section will be considered.

Furthermore, in Dodoma City, where a significanpylation increase is expected, it is feared that an
excessive burden will be placed on future roaditréfthe means of transportation grows in thereat
pattern. Although there is no specific informatmm the bus transport improvement plan at this time,
an evaluation scenario was also set for when simgdio public transport such as buses. Based @ethe
the assumed scenario settings are shown in theheldw. The following are assumed to be the impact

of the scenario evaluation contents and the tasegtton this time.

- Case a: Traffic in Dodoma city is diverted to theew ring road to alleviate congestion in the
centre of the city.

- Case b: Bypassing the traffic in Dodoma city to tamet section and the outer ring road to
alleviate the congestion in the centre of the digreover, the role of the target section
this time is evaluated by comparing with Case a.

- Casec: Asameasure to concentrate on road triféiceffect of public transport conversion will
be evaluated by sensitivity analysis.

+ Case d: The outer ring, middle ring, and inner fungction together to alleviate congestion in the
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city centre and enable route selection in the wast-direction and north-south direction.
This target section will be one of the optionstfansit traffic.

Table 56: Demand forecast scenario settings and network diagram

a
(plan not to
Case Present carry out the b c d
project
Traffic
Traffic condition
Traffic condition examination Traffic
Reproducibility conditions examination |with inner ring |condition
Stud confirmation of S with inner ring |road (west, examination
y contents . |examination on .
current traffic the current road south, east) with
distribution road network completion completion and |completion of
(west, south, |conversionto |road network
east) public
transportation
Innersgén)g W-S No No Yes
Inner ring (E Sec.
widening) No Yes
Inner ring (N Sec.) No No Yes
A Middle ring No No Yes
Outer ring (N Sec.) No Yes
Quter ring (S Sec.) No No Yes
Dar es Salaam road
widening No Yes
Public Transport
conversion No No Yes No
Effect
Note Comparison |confirmation of | Reference case | Reference case
this project
Case0
(2019/Present) Case0
(2029 ,_i.a/si? years) Casel-a Casel-b Casel-c Casel-d
(2039 &(I)_a/sée(z)Z years) Case2-a Case2-b Case2-c Case2-d
Note: E= east, W= west, N= north, S= south, A= ool
Cast Narrow area map Wide area map
(Central Dodoma) _ (around the outer ring road)
- ,"” | 5\"“\.‘1
) Y/ 8
| \‘
N _:
a E
\
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Source: Study Team

2-3) Traffic demand forecast

i) Condition setting

For forecasting demand, conditions were set@orOD table, @ road network specificationsy)

vehicle model, and®d future OD table. Details are described below.

1 OD Table

The current OD table utilized all 47 zones usatiéi‘Dodoma City Road Sector Information Collection

/ Confirmation Survey (2018, JICA), (OD table isnatrix format showing the amount of movement

between zones)”.

@ Road network specifications

Road network specifications (traffic capacity aagging speed) are set as shown in the table below f

each type.
Table 57: Road network specifications in demand forecast
Type Capacity (pcu/lane/day) Speed (km/h)

Trunk road (CBD) 8,000 40
Trunk road (City) 8,000 60
Trunk road (Suburb$ 10,000 60
Other road (Paved 4,200 35
Other road (Unpaved 3,800 15
Outer ring road 10,000 80
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@ Vehicle type

There are eight vehicle types as shown in the taddmv and the number of sedan cars converted (PCU)

is set for each type.

Table 58: Vehicle classification and sedan car conversion factor (PCU) in demand forecast

Vehicle type PCU Vehicle type PCU
Sedan 1.0 Motorcycle 0.3
Minibus 1.3 Truck 2 axles 1.7
Large bus 1.6 Truck 3-4 axles 2.2
Tricycle 0.5 Trailer 2.5

@ Future OD Table

The growth rate of traffic volume at the desige liff 20 years is set as follows.
= Assumed growth rate of traffic volume2 3.44 times after 20 years (2.02 times after 10gjea

assuming Case b), annual growth rate is about .6%-6

Remarks: The growth rate of traffic volume is gebé 3.44 times 20 years later in consideration
of the population growth rate (5.5%) and the ratioincrease in traffic demand to
population growth (1.18).

Supplement: Complies with the “Dodoma City Roadt&emformation Collection / Confirmation

Survey”. Details are as follows.

- The population increase of 5.5% is set from thedoma National Capital City Master Plan".

- The increase in transportation demand to pomuradrowth of 1.18 times is set from the "Dar es
Salaam Transport policy and System Development édaian (2007, JICA)" and "Project for
Revision of Dar es Salaam Urban Transport Masten 1018, JICA)".

The following is set for the public transport corsien scenario.

- 50% of passenger, tricycle and motorbike uselisswitch to bus use

- Abus route connecting all ODs and can accefigttransportation node (bus stop) by foot.

- The bus is for 40 people and the occupancy sa88%

Demand forecast result

The scenarios with and without inner ring road groj(Case a, b) were created for the purpose of
verifying the project effect. The verification rdtsuassuming public transport conversion and

completion of the Dodoma area road network are stmelow. In addition to the above, no construction

of the outer ring (north section) project case added in order to understand the impact of theroute

ring project. The resulting indicator has targdteziroads inside the inner ring road.

Table 59: Demand forecast results

a
a b
Case églrzri;g&tttr?e b c d (No outer | (No outer
project ring road) |ring road)
Traffic Traffic Traffic Traffic Same Same
Study contents conditions condition condition condition condition ajcondition aj
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examination |examination |examination |examination [Case a, bu|Case b, bui
on the currenfwith inner ringwith inner ringwith outer ring igouter ring ig
road network [road road (west, |completion of|not yet not yet
completion |south, east) [road network |developed |developed
(west, south, [completion
east) and conversig
to public
transportatio
Inner ring (W-S
Sec. ) No Yes No Yes
Inner ring (N
Sec.).Middle ring.
A Outer  ring (S No Yes No
Sec. )
Outer ring (N Sec.) Yes No
Public  Transport
conversion No Yes No No
. E..ffect. Reference | Reference | Reference
Note Comparison | confirmation [Reference case
. . case case case
of this project
2029/10 years later
Total travelling 115,044 81,121 53,799 65,637 133,851 82,929
vehicle km (1.00 (0.71 0.47 (0.57 (1.16 (0.72
Total travelling 6,868 4,428 2,403 2,825 9,727 4,656
vehicle hour (1.00 (0.64 (0.35 (0.41 (1.42 (0.68
Average congestion 0.57 0.4C 0.27 0.3¢ 0.67 0.41
Average speed 16.€ 18.2 22.L 23.2 13.¢ 17.¢
Average speed 25.0 29.4 32.4 29.4 25.0 29.4
B (CBD)
2039/20 years later
Total vehicle 196,41! 138,47 91,82° 112,07: 228,46: 141,56!
driven (1.00 (0.71 0.47 (0.57 (1.16 (0.72
. 16,29° 10,58t 5,751 6,71¢ 22,53. 11,10¢
Total hours driven| (35 (0.65 (0.35 (0.41 (138 (068
Average congestion 0.9¢ 0.6¢ 0.4¢ 0.5¢ 1.14 0.71
Average speed 12.1 13.1 16.C 16.7 10.1 12.7
Average speed
(CBD) 18.6 23.0 27.6 23.0 18.6 23.0

Note: E= east, W= west, N= north, S= south, A= ¢borl B= result

[Effect of inner ring road project])
a) A comparison of the above results for traffitlvoe (total vehicle mileage) inside the inner ring
of Case a and Case b shows that Case b has dectedfie volume by 29%. Moreover, when focusing
only on the central part of the city (CBD), traffiolume decreased by 41% (Case a: 58;39Gase b:
34,655). In other words, the traffic volume in theer area of the inner ring is expected to deerbas
30-40% due to the inner ring project.
b) Comparing the average speeds, the travelingldperseases by about 5 km/hr in the centre of the
city (CBD) (2029: 25 km /ht-» 29 km /hr, 2039: 19 km /he> 23 km) /hr).

[Effect of outer ring road project])
a) The traffic volume of the city centre road deses by 38% with inner ring road construction, and
it decreases by 14% when only the outer ring istanted. In other words, the inner ring road proje

is more effective than the outer ring road projecteducing the traffic volume in the city centre.
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Therefore, even if the outer ring is constructld ttaffic volume can be further reduced by comsing
the inner ring road.

b) Focusing on the current urban transit route, titaéfic volume with only inner ring road
construction can achieve 36% reduction comparewtaonstructing the inner ring road. If only the
outer ring road is constructed, it will be redudsd25%. Therefore, the effect of the inner ringdroa
development is greater.

[Effect of conversion to public transportation])

a) The conversion scenario to public transporteGashows that the average congestion level and
average speed are similar to Case d. In other witidshows that the same effect as road improaéme
can be obtained by suppressing road traffic demand.

b) On the other hand, it was found that the traffidume on the inner ring road is similar when
compared to scenarios with or without conversiopublic transportation. This indicates that thesinn
ring road is a basic road necessary to meet tHectdemand. In other words, it can be said thaidro

development is necessary to realize the conveddipnblic transport.

[Future tasks])

3)

a) Due to the development of the south-east secfiol

15 000 — 7

the inner ring road of this project, large vehiclesthe

north-south direction as well as the north-souteation

10 000 — . 4 R S
/. Interchange
4 needed
/
/ wandabout
'3

will travel on section 2-2. When the above grovaterand

the setting that all large vehicles in the east amdt _—
| Consider

Sgnalised
Intersection

directions are detoured, the road capacity is @efit to

meet the current traffic demand. Therefore, ibissidered

10 000 20 000 30 000

that the addition of 2-lane roads to the 4-lanacstire in Major road approaching AADT, veh/day

this project will not cause any problems in theffica Fig-26: Traffic transition of Bahia R/A &
intersection type judgment area

Source: Study Team

Minor road approaching AADT, veh/day

capacity during the planned period.
b) On the other hand, there is a possibility thatBahi R/A will not be compatible with the R/A &/p
by 2039 (according to the Tanzania Road Geomewidh Manual (2012)). It is a forecast 20 years
ahead, and since it is possible to handle it by R340 about 2035, it is necessary to deal with thi
project in R/A format and review the junction shayele looking at the future situation.

c) Furthermore, the 2039 forecast predicts thdfidraolume will be saturated on the Arusha road

north of Arusha R/A, so it is considered necessastrengthen the function of the Arusha road.

Effect of the project

The target road is expected to be effective insthart term as a large vehicle detour that is ctlgren
passing through the central city area. In additibis,expected to contribute to the alleviatiortraffic
congestion in the city centre from a long-term pecsive, and the effect is to reduce the traffiluioze

in the city centre by about 40% and increase theeting speed by 5 km/hr. On the other hand, becaus
it is a bypass route located at the outer edgkeo€ity centre, the use of public transport vekiclech
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as general vehicles and minibuses is expecteatease with the progress of urban developmentin th
surrounding areas in the medium to long term. Tdasl is expected to function as part of the basdr
network required for cities, and is expected tweses a transit route for public transport vehieled

at the same time promote conversion to public paris/ehicles.
(5) Geometric condition

1) Longitudinal / vertical alignment
The geometrical structure of section 2-2 is degignemeet the function of an international trunkdo
at a design speed of 80 km / hr, and it confornthédRoad Geometric Design Manual 2011-Ministry
of Works of Tanzania and the Road Structure Ordiaani Japan. The geometrical structure of section
3 has a design speed of 60 km/hr in order to fthiélfunction of urban road / international highvean
conforms to the Road Geometric Design Manual 201didtty of Works of Tanzania and the Road

Structure Ordinance of Japan.

2) Standard road cross section
For the standard road cross section, a 4-lane @betptross section was set in anticipation of &utur

plans, and a 2-lane cross section based on thigndeas planned. The standard cross section isrshow

below.
Section 2-2
ls ROW=60m g
: 30m | 30m .
I : |
i 3bm .
e T 1ho 05 70 20|
! %] Service 2-lane |
i 7R | road carriageway Future road centre Future additional
4 (BRT station width 7-lane road
: E considered) J-
= e -~ 1_ - __ """ ""
. : S |
Potential Proposed 2-lane road 7 | Legend: . o Proposed
utility area 1 I mm=== This plan me Existing road | [service road
=== Future plan
Section 3
le ROW=60m .
L 30m . 30m ¥
J« o g
I « 3im I
30 50 65 10 70 05 14.0 05, 70 10 65 50 30
! "% | Service _ | CE |
¢ road carriageway Future road centre Future additional .o
! E (BRT station width ) -lane road E |
TR considered) L
| ! | | ) i
gl T8 Moo - - - - T~ — == ==t ————— - :

PL;tg:ntial Proposed 2-lane road

e mmm= This plan
utility area

=== Future plan

i
i ILegend:
!

Source: Study Team
Fig.27: Standard road cross section (Section 2 and 3)
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3) Junction
The major intersections in sections 2-2 and 3 laoeva in the table below. The shape of the intersect
will be planned by referring to the future trafflmlume estimated from the traffic volume survey
conducted in this study and the Tanzania Road Geizresign Manual (2012). From the intersection
selection diagram in the same manual, the R/A sbapde applied for daily traffic of about 15,000 t
20,000 vehicles (Refer to the table below and Givagpt2-4 Future traffic volume, section (2) 3-2)
Demand forecast result).
® For Bahi R/A at the starting point, the size of the roundabout and widening of the lanes will be

planned with consideration of the situation of

15 000 7

the existing intersection and the traffic flow of
the Singida Road heading west and the Iringa
Road of Section 2-2.

10 000 4

Interchange
needed

® The existing Kikuyu R/A will be removed and a

/ Poundabout

new R/A will be planned. 5000
4 Consider ™
®  The existing Imagi R/A will be relocated further | o
north and a new R/A will be planned to facilitate 0 — e
0 10 000 20 000 30 000

Minor road approaching AADT, veh/day

the connection with Section 3. Major road approaching AADT, veh/day

Source : Tanzania Road Geometric Design Manual (2012)

®  The Ntyuka junction and the Makulu junction at Fig.28: Selection of junction type

the end of section 3 will be planned as R/A type
by changing the existing cross shape type.

Table 60: Intersection type in the target section

Section Junction Location Type Connecting road Remarks
(km)
Bahi R/A 0.000 R/A (4 Dir.) Arusha, Bahi, Iringa road Widening
2-2 Eliuw 2.260 R/A (4 Dir.) Iringa and Kikuyu road New
Imagi R/A 3.460 R/A (3 Dir.) Iringa road New
3 Ntyuka 0.990 R/A (4 Dir.) Ntyuka road New
Makulu 3.100 R/A (4 or5Dir.) | Mkapa/Kikuyu road New

Source: Study Team  Note: Dir.= direction

4) Service road
The service road will be installed for people, whbairs, bicycles, motorcycles, and small cars. The
service road will apply one-way traffic control et for people, wheelchairs, and bicycles anditraff
signs will also be provided. The service road hagidth of 5 m and is designed to allow people
(wheelchairs) and small cars to pass through eheebrioken car stops.
In section 2-2, existing houses, hospitals, unitiess etc. on both sides of the road will be daddoy
a new 4-lane road (composed of existing 2 lanesaaidihg 2 lanes by this project). After completing

the installation of a 4-lane road, a right turnl\wé necessary at the 5 R/A points to connect etiwr
(see the figure below).
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100Q L1700 | 1000 1000 1700

Source: Study Team Fig.29: Service road width arrangement

In addition, the section has the function of aeiinational trunk road mainly for large vehiclesq &ime
service road is important from the viewpoint ofyaeting traffic jams and accidents due to an access
from the roadside. At present, only the north sidgection 3 is being developed for governmente#i
and international conference halls, so service vaddbe installed only on the north side, and soeith

Source: Study Team

Fig.30: Service road layout plan

(6) Pavement design

)

Planning policy and applicable standards

The pavement design standard of this project isdas the “Pavement and Materials Design Manual
1999, PMDM” issued by the Ministry of InfrastructubDevelopment, which is the standard of Tanzania.
In addition, the policy of verification of pavemeabmposition was compared and confirmed by
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referring to the American standard (AASHTO) andalép pavement ordinance. The pavement design
is based on the traffic volume and axle load meamsant results of the target section obtained by the
field survey, the growth rate of GDP in Tanzanid #re growth rate of traffic on similar roads, &tbe
cumulative value of the traffic load for 20 yeafdite design period was converted into the standard
axle load (8.16t axis) for further study. In adulitj consideration was given to materials that may b
applied from the viewpoint of material procuremeonditions and cost reduction in the target arba. T

outline of each main plan item is shown below.

—  Design life of 20 years was selected after consultation with Tanzanian stakeholders.

—  The allowable traffic load takes into account the results of the traffic volume survey and axle load
survey conducted in Dodoma City.

—  For section 2-2, confirm the durability of the existing pavement and recommend future
assumptions.

—  The type of pavement surface layer takes into consideration local performance and
maintainability.

Present traffic:
21,671Nos./day (3,471
Large vehicles,

Traffic survey

Axle load

PR N Future:3,471 large vehicles
Present:8,459 Nos./day (1,371 § ik 5 will be diverted to this
large vehicles, Motorcycle | .
exclude) y
Future:3471 large vehiclg will
be added (Total 4842)

Fe T

Source: Sd Team
Fig.31: Traffic volume of large vehicles expected to pass the target road

In this project, since the conditions of traffi@atbare different between section 2-2 and section e
following reasons, the preconditions for each saectiere set and the pavement structure was studied.
> Section 2-2: The target road is a section ohttreh-south corridor, and Iringa-Dodoma traffic3a1
large vehicles/day) is passing on the existingr2lpaved road. With the opening of Section 3, large
vehicles (3,471 vehicles/day) will merge from theection of Dar es Salaam, resulting in a total of
4,842 large vehicles/day, which means the roadmeedithstand a larger traffic load (see the fegur
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2)

below). For existing 2-lane pavement roads, delreduntermeasures against traffic load increalie wi
be recommended based on the traffic load resisexmected from the existing pavement structure.

> Section 3:  Currently there is only a narrow eaotid with almost no vehicle traffic. However, afte
the opening of Section 3 road, sufficient desigistance to traffic load is required for large o8
(3,471 large vehicles/day) currently passing thiotige Dodoma City centre will flow in from Dar es
Salaam Road.

> Furthermore, a loan from the African DevelopmBank (AfDB) was signed in August 2019, and it
is currently in the bid stage of design. Assumimat the opening of the north section of the outey r
road is about 2028 based on the length of the gegboonstruction, it is assumed that large vehicles

from the direction of Dar es Salaam will be detouiethat section.

Design traffic

2-1) Section 2-2

The daily traffic volume on both sides of the I@Bodoma road in section 2-2 is about 15,500
vehicles/day (the actual number of traffic volumeasurement (without PCU conversion)) according
to results of the traffic volume survey conductédhe time of the field survey. The traffic volume
excluding motorcycles and tricycle was about 8, &Mficles/day, and the mixture ratio of large vedscl
was 10%. The outline of each vehicle type is shbelow.

Since there is a large amount of traffic travellfrgm south to north toward the city, the examimati

of the pavement plan was using the traffic tramglin the direction of the city. Traffic volume toficks
and trailers (heavy traffic load) is 941 vehicles/d Furthermore, considering the inflow of large

vehicles from section 3 below, 941 + 1,632 = 2,8&8icles/day was adopted for the study.

2-2) Section 3

In section 3, the daily traffic volume on both sidé the Dar es Salaam-Dodoma road, which is egfdect
to be detoured after Section 3 road construct®apbut 45,000 vehicles/day and vehicles other than
motorcycles and tricycles are about 22,000 vehiddégs and the mixture ratio of large vehicles was
8.9%. In addition, the bidirectional traffic volunaé larges vehicle that is expected to be detotwed
section 3 is 3,471 vehicles/day. A traffic volunfelg32 vehicles/day in the inland lane with a high

trailer ratio and a high traffic load was adoptedthe pavement structure study.

Table 61: Traffic volume on Section 2—2 and Dar es Salaam Road

Application Vehicle type Daily traffic % Remarks
1. Sedan 6,471 41.6%
2. Minibus 529 3.4%
Section 2-9 3. Bus 88 0.6%
4. Truck/Trailer 1,371 8.8% | 941 North and 430 Nos. South Direction
5. Other 7,083 45.6% | Motorcycle, Tricycle, etc.
Total 15,542 Large vehicle 9.4% (3.+4. above)
1. Sedan 13,889 30.9%
Dar es 2. Minibus 3,761 8.4%
Salaam road | 3. Bus 540 1.2%
4, Truck/Trailer 3,471 7.7% | 1,632 Westand 1,839 Nos. East Direction
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3)

5. Other 23,234 51.8% | Motorcycle, Tricycle, etc.
Total 44,904 Large vehicle 8.9% (3.+4. above)

Source: Study Team  Remarks: Large vehicles on Dar es Salaam Road are expected to bypass section 3

Axle load survey

3-1) Axle load survey result and VEF

Axle load measurement was carried out on major gdad Table 62: Standard axis conversion
ity i : [ VEF
Dodoma City in December 2019 and January 2020 avithal values (VEF)

Vehicle type VEF Ref.

of 696 trucks and trailers (large vehicles) andlB,dxles. The | Truck 2 axle 1.58 0.58
measurement results were converted to 8.16 tortpedasd |Luck 3 axle 182 | 123
Trailer 4 axle/more 3.90 5.77

axis conversion value (VEF) per vehicle and usdubaf data Note: VEF=Vehicle Equivalent Facto
Ref .: VEF medium-sized vehicles with
a similar survey, conducted in Dar es
obtained from the measurement results this timeth@dxle Salaam in 2017, have slightly increased
loading, but large-sized vehicles have
been moderated (it is considered that
considered that measures against overloading @g laghicles  there was some effect in overload

by TANROADS have had a certain effect, becausatimeber

was low with only 3.5% of exceeding 10 ton per g%isaxle cars often overloaded). In addition, in

for pavement design. In addition, comparing witle MEF

load measurement result in Dar es Salaam in 201 i
countermeasures)
Tanzania under the East African Joint Vehicle Mamagnt Act 2016, the limit axle load was 10 tonnes

from March 2019, and all vehicles over 3.5 tonnesrewsubject to weighing. Thorough and

strengthening of loading measures is expected.

3-2) Traffic growth rate

The growth rate of future traffic in the 20-yearsim life is set to 6.5% as per the average GDP of

Tanzania in the last 10 years and consideringr#tiict demand forecast examination result.

3-3) Design period traffic volume and traffic load

4)

As for the axle load setting for each vehicle tyipe, standard axle conversion value (VEF) per \ehic
obtained from the results of traffic volume meamegat and axle load measurement is applied, and it
is assumed that the target road will be in serfrimm 2024 to 2043. As a result of calculating tbad

for the planned period of 20 years by standard lagid conversion (18kip (8.16ton) conversion single
axis load, ESAL), the design traffic load was ShiBion axles in section 2-2 and 28.1 million irc§en

3. This value slightly exceeds the TLC50 and TL@2ffic load classes (TLC) of the Tanzania standard

and the pavement structure was studied consid#risgesult and the following pavement materials.

Natural ground and pavement materials

4-1) Survey results of existing 2-lane paved road and natural foundation

i)

Existing 2-lane paved road survey
As a result of the test pit excavation of the éxgstpaved road in section 2-2, the existing road wa
confirmed as total pavement thickness 45 cm witm5Asphaltic Concrete (AC) surface layer, 15 cm

base course (crushed stone base (CRR)), and 28btrase (granular material, G45). It should be noted
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that the traffic volume survey results show that thixture ratio of large vehicles is as low as 9610
and the axle load measurement results are notneslydarge. However, since it is assumed that large
vehicles currently passing through the city cemiiié be diverted, consideration was given to these
conditions. The existing AC pavement in sectioni&-@nsidered to be compatible with the design lif

by adding an overlay of AC layer in the future.

Depth mm
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ADD — — —_ —_ —_ — —_ —_ — — — — —

SR

E
2N

=]

BT ]
pie sl
Kmo0.1 03 06 0.8 1.1 1.3 16 1.8 2.1 23 26 28 3.1 33
Note : == Existing base E===m Subbase === Upper subgrade =—= Lower subgrade
Source: Survey Team

Fig.32: Results of trial excavation of existing 2—-lane paved road in Section 2-2

Existing ground survey

In this project, a new two-lane road is expectetigdnstalled on the left side of the existing reéd
(ROW). Therefore, along with the estimated road@timn, 19 locations of the site trial pit confirrioat

and 104 dynamic penetration tests (DCP) were cdadug@he results of these field surveys and tests
are shown below. From the figure, there is a seatitth low bearing capacity around 150m at the
starting point of section 2-2 (about CBR 2), anttkotsections show a general bearing value of CBR 7-
18. CBR 7 for the subgrade in design section wakiated for further study. Furthermore, the makeria
of the ground at the target site tended to shoigrafieant decrease in bearing capacity when distdr
Therefore, it is considered desirable to replaeddtyv bearing capacity area with good quality mater
and other areas need to construct good qualityrugomk lower roadbeds by about 25 cm each without

disturbing the road foundations. The results offigle survey are summarized below.
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Fig.33: Field bearing test results (CBR values for Section 2—2 and Section 3)

4-2) Pavement material

The Tanzania Pavement Design Standard has theviiofjooptions in consideration of the TLC class
for the material of each pavement layer. In addjttbere are examples of pavement type optiong othe

than these being selected for each project.
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Table 63: Material type of each pavement layer

Item Surface Base Subbase
Pavement AC 5cm Crushed rock (CRR) Granular .
material AC 10cm . Natural aggregate (CRS) Cement stabilizing (C1, CM)
alternatives Surface dressing Asphalt stabilizing (DBM)
Cement stabilizing (C1, C2)

Note : AC= Asphaltic concrete

5) Unsuitable soil
10 cm below the topsoil and about 30 cm thick duwhpe ) S

trash near the starting point and defective salaBb0 cm wora vt :
thick was found in some places along the targed tma ' Vi : : P s

TO SINGIDA
KIGOMA

excavation and dynamic penetration test (DCP) survs_

ARUSHA R/A

The results of the investigation were judged basethe

e Unsultable soil
- |Location: 0~ =
 10.15km u
- |Depth: 0.6m G

criteria shown below and the range of defectivé aod

countermeasures were examined.

5-1) Unsuitable soil evaluation oFRbIE . o e

Evaluation of defective soil was based on the TaiazgUmmok s S Dbl
s 7

Location: 2.7 Location: 1.4 \
~3.0km

~2.9km

standard (Pavement and Materials Design ManiRet:0on | &oww ~ |G 06m

T mINGA

PMDM), the criteria shown in the table below. F|g 34: Area of unsuitable so

5-2) Estimating the extent of unsuitable soil

Source: Study Team
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Fig.35: Section 2-2 CBR value for each depth




‘ILegend : Depth

e (0-0.25m
0.25-0.5m
0.5-0.75m

m—(),75-1. Om

Fig.36: Section 3 CBR value for each depth

Table 64: Criteria for unsuitable soil

Criteria of evaluation

PMDM "6.1 Low-Strength Soils" judgment criteria CBR value less than 3% is applied.

Liquid plasticity limit and more than 20% of PIw value (plasticity index by 425um sieve passing
sample) obtained from particle size test under the PMDM "6.2 Expansive Soils" criteria is used for
evaluation of expanded soil.

Locations that are considered to be waste dump sites containing a large amount of dust will be removed
and replaced as soil mixed with dust from the viewpoint of quality assurance regardless of the CBR
value of the existing ground.

Soil type

Weak soil

Expansive soll

Soil mixed with
garbage

5-3) Unsuitable soil treatment
The replacement work was selected as appropri@eesilt of examining the countermeasure work by
setting the following comparative items such as sdnditions, economic efficiency and workability

for selecting unsuitable soil countermeasure work.

Table 65: Comparative examination of unsuitable soil countermeasure works

Item

Replacement

Ground improvement

Countermeasure

Defective soil is removed, and good

Cement-based and lime-based solidifying

the site

examples. If groundwater is found,
replace about 60 cm of excavated material
with crushed stone and replace the top
Flexible

response to the condition of bad soil.

with good quality material.

work outline quality material is levelled and | materials are used and mixed with on-site
compacted. Defective soil will be | generated materials to improve the ground.
discarded.

Suitability for | There is a track record of similar | Not suitable for groundwater or soil mixed

with garbage. Since small rivers are scattered
in Section 3, sufficient consideration for water
is required for application in this section.

Workability

The construction machine and procedure
the
earthwork. Since quality control is the

are same as those for normal

same as earthwork, ordinary quality pipes
can be used.

Construction will be started after confirmation
in advance, such as setting the target strength,
determining the type of solidifying material,
performing the test, and determining the
amount of solidifying material mixed. In order
to ensure stable quality, careful mixing of
solidifying materials is necessary. Quality
control requires prior quality control and daily
quality control, and a solidifying material
mixture amount test and test construction are
required every time the quality of defective soil
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changes.

Economic It is considered to be about 20% cheap@&ends to be relatively expensive
deficiency than ground improvement works
(relatively short distance of 20km to the
borrow pit for replacement materials).
Comparison O X

6) Pavement composition

6-1) Design criteria and design conditions
For the pavement design of this project, the pavtmemposition was confirmed using the AASHTO
Guide for Design of Pavement Structures 1993 inlthited States and Japan's pavement ordinance.

The design conditions used for pavement desigstaren below.

- Design period : 20 years, 2024~2043

- Design traffic loadwW18) :  Number of passing equivalent single axle loadsA(BS
converted to 18 kip(kilo pounds) during the senlifee=
51.8million axles for Section 2-2, 28.1 million axlfor
Section 3.

It is expected that large vehicles will be divdrte the
outer ring north section (currently in the tendege and
will be completed in 2028).

- Reliability(R) . apply 85% from the target road rating (trunk read)
(Standard deviation ZR = -1.037, standard deviatfon
load and paving strength SO = 0140

- Serviceability index(dPSI) : Initial serviceability index PO = 4(AASHTO road test
results, Ultimate serviceability index Pt = ZBASHTO
standard value for trunk road

+ Paving course coefficient(a) AC surface a=0.44
Asphalt stabilized base course a =0.34
Cement stabilized base course a=0.12

+ Subgrade resilient modulR)  : 14,300 (equivalent to CBR9.5)

+ Drainage coefficient(m) : Base course m =1.0, Sub base course m=1.0
(Standard value of AASHTD
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6-2) Pavement composition

In the examination of the pavement structure, themd bearing capacit 4cm AC wearing

of the target road, the regional characteristiamdiion in the rainy 6cm AC binder

season), the traffic volume of the target roadisecthe mixture ratio of 15cm Base
Asphalt stabilized, DBM

. i o ) 23(16)cm Subbase
Furthermore, the implementation status of otheilainprojects and the| Cement stabilized, C1

large vehicles, the traffic growth rate, etc. wialeen into consideration,

results of interviews with the Tanzanian stakehiddewere 25cm Upper subgrade

CBR 15
comprehensively evaluated, and the traffic loadgaties defined by the
. . . . 25¢m L bgrad
Pavement and Materials Design Manual of Tanzanige wensidered. e %“éelg S7u srace

Based on the above, it is judged that a pavemanttate using asphal Note - () =Value for Sec. 3
concrete surface layer, asphalt stabilization (DBb)base course ancrig 37: Pavement structure

cement stabilization (C1) for subbase course isBlg (see figure below).

Table 66: Examination of pavement structure (section 2-2)

Layer Material Thickness Layer AASm-Sct)ructure index Equival-(le-/r?'[mmhOd
(cm) coefficien (SN) coefficien TA value

Wearing Asphaltic Concrete 4 0.44 0.693 1 4

Binder Asphaltic Concrete 6 0.44 1.039 1 6
Base Asphalt stabilization 15 0.34 2.008 0.8 12
Subbase | Cement stabilization 23 0.12 1.087 0.25 5.8

Total a. Total SN 4.827 a. Total TA 27.8
b. Necessary SN 4.799 b. Necessary TA 26.0
Judgment ab OK a=b OK

Source: JICA Survey Team Note: Design of Subg@BR=9.5

Table 67: Examination of pavement structure (section 3)

Layer Material Thickness Layer AASm-Sct)ructure index Equivale-lr;,'? e
(cm) coefficien (SN) coefficien TA value
Wearing Asphaltic Concretel 4 0.44 0.693 1 4
Binder Asphaltic Concrete 6 0.44 1.039 1 6
Base Asphalt stabilization 15 0.34 2.008 0.8 12
Subbase | Cement stabilization 16 0.12 0.756 0.25 4
Total a. Total SN 4.496 a. Total TA 26.0
b. Necessary SN 4.383 b. Necessary TA 26.0
Judgment ab OK a=b OK

Source: JICA Survey Team Note: Design of Subg@BR=9.5
(7) Drainage facility plan

1) Policy of Drainage plan

The drainage plan was examined based on the situaititarget area and the following basic policy.

(D The plan will be based on Tanzania's national standards and basically not changing the existing
catchment area.

@ In order to make the best use of the existing drainage facilities on the target road, confirm the
allowable flow rate and the soundness of the structure, and also check the minimum dimensions in
consideration of maintainability.

(® Examine drainage facilities in consideration of future urbanization.

2-23



2)

Current situation of the target road

2-1) Regional overview

The average annual rainfall in Dodoma is relative ;;crage temperatures and precipitation

low at 500-1000 mm, but the rainfall is concentate

27:¢ 27T 27C 2P C~X
26°C 267C

during the rainy season from December to April, al
there is almost no rainfall during the half yeamfr

May to November. In the drainage system of tl

target road section, running water from the sou

passes through the city centre and is drainedeto

Precipitation  — Mean daily maximum Hotdays — Mean daily minimum
Cold nights

Hombolo Dam in the northern suburbs. The existii(i/&: Dodoma National Cabital Citv Master Plan 2019-2039).
culverts and bridges in the city centre downstream " &38: Dodoma rain fall and temperatures

the study area have a small cross section of \flaterin the city planning M/P2019 of Dodoma City.
In addition, sediment from the hilly areas arourmddbma City is deposited in the drainage facility,

which causes the function of the drainage facibitgeteriorate.

/~  ToArusha ”

“==_ To Singida

( To Arusha To Dar es Salaam

Hombolo dam

Legend:

K Y Ex. drain
: 4 —»Flow dir.
- . Ex. drain | 3 cells Box ——Project road
. ; oy —» Flow dir. Trunk roac
# L Project road| ;
‘. 7 Trunk road 3‘ :
/ s g g i To Dar es Salaam =
o s i \ASTER iza m‘;dﬁ'ct of WETI and NASA, Hilly

0 107 20 km 2 i Digital Chart of the World / Whp tiles
: oo Hilly area 4 o on Desizn, wnder GO 3.0 § Map
$' A o« thts @ OpenStree thlap confributors.

Source: Study Team

Ilap data @ OperS fregtiia
contriutors.

Fig.39: Dodoma City drainage system Fig.40: Drainage system around the target road

2-2) Existing drainage facility

As for the cross-drainage facilities of the tangetd section, 4 box culverts are installed in sec#-2.

On the right side of the existing road on the wgastr side, a 1.7 km-long large soil ditch has been
installed from the 3.4 km Imagi intersection tostixig large 3 cell box culvert installed at 1.7 km,
forming a regional rainwater drainage network. &tt®n 3, a concrete stone-pitched gutter has been
installed by Dodoma City on the south side (rigie¥of the existing earth road in the settlemant

it crosses the road at the 0.7km point and flowsrdto the north. Some existing culverts had some
sediment, but none were completely buried. In @aditaccording to the field interview, there was no
history of flooding or overtopping along the targead. After Ntyuka intersection on section 3, ¢her
are 7 natural streams that flow down from the soutlss the dirt road, and concrete protection vimrk
prevent erosion is provided up/downstream of tlzel irossings (fords). In addition, it is necessary
match the drainage plan with the SGR side becawsdldw scheme may change due to the SGR
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drainage plan that passes through the upstreanofotime section 3 road. The drainage plan (drdft) o
the project was presented to the SGR side and eaged for consideration by the SGR side.

Table 68: Existing drainage facilities

Section | No. Lo((;(ar\;;on Existing drainage facilities
1 -0.060  ]0.8x1.3m concrete box culvert 16.5m
5.9 2 0.050 0.8x0.9m concrete box culvert 19.0m
3 0.320 0.9%x0.8m concrete box culvert 20.5m
4 1.720 3.4x2.0mx3 concrete box culvert 80.0m
1 0.640 ¢1.2m concrete pipe culvert 16.5m
2 1.000 Natural stream (concrete protection) W30m, H0.3m
3 1.940 Natural stream (concrete protection) W13m, H0.4m
3 4 2.010 Natural stream (concrete protection) W12m, H0.5m
5 2.300 Natural stream (concrete protection) W13m, H0.5m
6 2.350 Natural stream (concrete protection) W15m, H0.5m
7 2.580 Natural stream (concrete protection) W 5m, HO.6m

Source: Survey team Note: Location= distance fitee starting point

Section 2-2 drainage facility

The major eX|st|ng drainage faC|I|t|es in Sectie@ are shown below.

0.00km: Box culvert (0.8 x | 0.00km: Discharge point and 0.05km: Box culvert (0.8 x
1.3m) Kikuyu River _ _ 0.9m)

—_— -

0.32km: Box culvert (0.9 x 0.8m)1.71km: Box culvert (3.4 x1.71km: Status of the ‘Kikuy
2.0m x 3 station i

Earth dltch on the eX|st|nEntrance pipe culvert (dlamet [t 71km Discharge pomt fro
roadsid .6m earth ditch to regulating po
Source: Survey team Photo 7: Existing drainage facilities in Section 2-2
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ii) Section 3 drainage facility

The major existing drainage facilities in Sectioar8 shown below.

1.0k: Ntural Channel
crossing Ntyuka Road

—————
e -

L gt = Pred e ;

2.30km: Concrete protection | 2.35km: Concrete protection 2.59km: Natural stream (side
work for natural streams work for natural streams view)

Source: Survey team

Photo 8: Existing drainage facilities in Section 3

Scale 1 : 5,000

Source: Survey team  Fig.41: Rainwater inflow from the hill area of section 3
3) Confirmation of flow capacity of existing cross drainage facility

3-1) Basic conditions related to drainage
The basic conditions for drainage facility planngwgch as rainfall, drainage basin, runoff, etcthim
project target area confirmed by the field surveg the collected data are shown below. Restorafion
flow paths is an urgent issue and it is recommenitied the Tanzanian stakeholders promptly
implements the fixation of river position and craeestions of the 4 main rivers in the target améar p
to development. In particular, downstream of disghagoint 8 on the target road, the existing stream
channel was filled up and destroyed when new Ingkliwere constructed, so the flow path to the
existing culvert under the Kikuyu road is unclend dhere is potential risk of heavy flooding inttha
neighbourhood.
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3-2) Rainfall

The right figure shows recent rainfall data (19970 um

2017) at the observatory (Dodoma Airport) near t'
target section. The annual maximum daily rainfall

the target area is below 100 mm / day every yi
(observation of 100 mm / day or more only in 20l
and 2009). Probability rainfall intensity wa
calculated using the above observation data (ant
daily maximum rainfall) obtained from
TANROADS Dodoma.

3-3) Calculation of rainfall intensity

SO mm «."A...&:.,’

&0 mm s i T S T ¥ e e S B

10 mn

20 mm *Observation period:1998~2017

*Observation point: Dodoma Airport
fUBEEHBYS PSR S Yy

= =95

.....................

Source: TANROADS (F/S report)

0 mm

Fig.42: Annual daily max. rainfall (mm/day)

For the rainfall return period for each facilitypipd to the drainage facility plan, the valuesrirthe

South African Drainage Manual applied to other magads in Tanzania were applied (see the table

below).

Table 69: Rainfall return periods by drainage facility

Return Japan
Drainage facility . Reference standard standard
period
(reference)
Major road drainage facility Road Class 2, SANRAL Drainage N
25 years Manual (2013) 5~30 years X
Other drainage facilities 10 years 5~30 years X
Roadside ditch 5 years SANRAL Drainage Manual 3 years

Note : SANRAL=South Africa standard. Japanese standards= according to the importance of drainage facilities.

Source: Study team

The design rainfall intensity is calculated basadtee local observation data. The TRRL model, the

Gumbel formula, and the log-normal distributionnfiodla were used to calculate the design rainfall

intensity. The calculation results show that then®Bal rainfall intensity was the highest in eachigies

planning year. Therefore, the safe side Gumbel ditarwas adopted for the calculation of the probable

rainfall.
Table 70: Annual maximum daily rainfall for each probability year
Caleulation method Maximum annual rainfall for each return period (mm)
5 years 10 years 20 years 25 years 50 years
TRRL model 78.0 89.4 — 104.4 114.6
Gumbel formula 87.6 98.1 108.1 111.3 121.1
Lognormal distribution formula 88.6 98.1 106.7 109.3 117.2

3-4) Outflow calculation formula

Source: Study team

In the runoff calculation, the runoff was calcuthty the TRRL model for the river basins

calculated by the rational formula for basins withriver.
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Formula for calculating outflond TRRL mode)

Outflow (m3/s), @ = F X Qg

F = Coefficient of maximum runoff = 2.§K<0.5case)
Qav = Average outflow within the reference time (m3/s)
-1 1
Qap = (0.93 X (Rn; X (1 —0.04 xTz3 X AE) — Y) X Cy X AX 103)/(3600 x Tg)

Rre = Precipitation within standard time (mm‘%, Tg 2433 "
TB ~ 24 (r +033) Ras
B .
A = Catchment area (km?) Y = Initial water retent{mm) = Omm ("other zones")

Ca = Composite coefficient (dimensionless number)s=Gw x G. = 0.375

Cs = Outflow contribution area ratio (ditto) = 0.5dlling catchment slope" and "impeded drainage")
Cw = Basin wetness index (ditto) = 0.5 ("dry zonesd &ephemeral streams")

C. = Land use index (ditto) = 1.%"largely bare soil")

R24 = Maximum 24-hour precipitation (mm) n = zonden = 0.96 (“inland zone”)

i 1
Ts = Reference time (hr)T = Tp + 2.3 x K +(0.028 x 1) /(Qay2 x 5%
Te = Rainfall time = 0.75hr (“inland zone") K = Baglelay time = 0.3hr("semi-arid scrub")
L = River flow length (km) S = River slope (m/m)

Formula for calculating outflow (Rational formula
Rational formula Q = i XCXIXA

Q : Outflow (m3/sec) A Catchment area (km2)
C : Coefficient of run off{Runoff coefficient in case of applying the Southigan rational formula: road surface 0.95,
light industrial area 0.50, residential area 0St@ep open space (sandy soil) 0.20, flat open gjsacely soil) 0.1D

1 T¢ 2433 \" . ) : .
I=—X—=X X R,41 : Design rainfall intensity (mm/hr),
Tc 24 Tc+0.33
rxL 0.467
= 0.604 x (50—5) Tc: Time of concentration (hours), Tc =1F Tz

2 1
Tey = LC/<3.6 X (((AX/P)§ X SCE)/n)> (Kerby formula for
overland flow),

(Manning formular thannel flow)

n: zone index, R: daily rainfall intensity (mm/day), L overland flow length (m), S overland slope, r: roughness coefficient
Lc : channel flow length (m), & area of channel @), P: perimeter of channel (n®; : channel slope, n: roughness coefficignt

3-5) Major rivers and basins in the target area
The major river of the target road Section 2-he&sKikuyu River, which flows from the southwestesid
to the north. In section 3a, there is a stone pdctirainage channel on the south side of the egisti
earth road, which crosses the dirt road about 0ffé&m the starting point of Section 3 and flows dow
to the main river Pombe in the area. In Sectionti¥xe are 7 streams that flow down from the south
side, crossing the Section 3b road and flowing dmwhe Mkalama River, which is the main river in
the area. The basin of the entire target roadseddiapproximately 16.61 km2 and is divided inf 1

basins. The basins and major rivers in the stues are shown below.
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Cross drainage
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Source: Study Team  Fig.43: Catchment area and major rivers in the study area

Exasting dramage

New drainage

Table 71: Catchment area of Sections 2-2 and 3 and design runoff

Section Catchment Area Outflow D—point | Coefficient | C, total Design outflow
area (km?) (m*/s) O of runoff (km2) (25 years probability m*/s)
A 0.39 4.97 1 0.40 0.39 4.97
B 0.16 2.28 2 0.40 0.16 2.28
C 0.46 5.83 3 0.40 0.46 5.83
2-2 D 0.33 4.37 4 0.40
E 7.43 91.27 4 0.375 9.36 116.99
F 1.60 21.35 4 0.375
G 0.77 8.44 5 0.40 0.77 8.44
H 2.07 29.10 6 0.375 2.07 29.10
| 0.36 5.37 7-1,2,3 0.375 0.36 5.37
3 J 0.80 11.82 8-1,2,3 0.375 0.80 11.82
K 0.30 4.42 9 0.375 0.30 4.42
L 0.50 7.32 10 0.375 0.50 7.32
M 0.12 1.46 11 0.40 0.12 1.46
Total 15.29 198.00 - - 15.29 198.00

Source: Study Team NateRunoff = TRRL method for a basin with river orestm, rational formula for others, D-
point= Discharge point

3-6) Drainage capacity of the existing transverseubvert
The results of checking the drainage capacity ef ékisting drainage facilities in Section 2-2 and

Section 3 are shown.
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Table 72: Flow capacity of existing drainage facilities

e A R R e e )
A 1 -0.06 |Box 0.8x1.3 16.5 0.0243 0.015 3.22 4.97 NG
B 2 0.05 |Box 0.8x0.9 19.0 0.0163 0.015 1.68 2.28 NG
22 C 3 0.32 |Box 0.9x0.8 20.5 0.0163 0.015 1.70 5.83 NG
DEF| 4 1.72 |3xBox A 3.4x2.0 | 80.0| 0.0150 0.015 117.14 116.99 OK
3 G 5 0.64 | Pipe D1.2 16.5 0.0288 0.012 4.30 8.44 NG

Source: Study Team Note: Sec.= Section, Area= Catchment area, DP= Discharge point, km= distance from the starting
point, L= length, i= gradient, Roughness= roughness coefficient, Capacity= Flow capacity,
Flow= Design flow, Box= Box culvert, Pipe= Pipe culvert

4) Road drainage facility plan

4-1) Confirmation of outflow and examination of dranage facility

The results of the drainage facility plan in thisjpct for section 2-2 and section 3 are shown.

Table 73: Drainage facility plan

Culvert size L . Roughnes | Capacity | Flow
. " s R
Sec. | Area| DP | km W x H m) m | (m/m) s (s/m) | (mivs) | (m¥/s) emarks
A 1 -0.06 | 2x Box 1.2x1.2 16.5| 0.0050 0.013 6.45 497, OK
2-2 B 2 0.05 |Box 1.2x1.2 60 | 0.0050 0.013 3.22 2.28| OK
C 3 0.32 |Box 1.5x1.5 60 | 0.0050 0.013 5.85 5.83] OK
G 5 0.64 |Box 2.0x2.0 30 0.0030 0.015 8.45 8.44) OK
H 6 1.05 | 2xBox 3.5%x2.0 50 0.0030 0.015 36.29 29.100 OK
7-1 | 1.38 |Box1.2x1.2 30 0.0020 0.013
| 7-2 | 1.48 |Box 1.2x1.2 30 0.0020 0.013 10.98 5.37] OK
7-3 | 1.56 [Box 2.0x2.( 30 0.0020 0.015
3 8-1 | 1.92 |Box 1.5%x1.5 30 0.0020 0.013
J 8-2 | 2.05 |Box 3.0x2.0 30 0.0020 0.015 17.80 11.82] OK
8-3 | 2.21 (Box1.2x1.2 30 0.0020 0.013
K 9 2.58 |Box 2.0x2.0 30 0.0020 0.013 7.96 442, OK
L 10 2.76 | 2xBox 1.5x1.5 30 0.0020 0.013 9.06 7.32] OK
M 11 3.06 |Box 1.2x1.2 30 0.0020 0.013 2.50 1.46] OK

Source: Study Team Note: Sec.= Section, Area= Catchment area, DP= Discharge point, km= distance from the starting
point, L= length, i= gradient, Roughness= roughness coefficient, Capacity= Flow capacity,
Flow= Design flow, Roughness coefficient > Precast =0.013, In—situ=0.015, Minimum
culvert height= Maintainability consideration, Box= Box culvert
4-2) Judgment of existing cross-drainage facilitieand application of this plan
The outline of the existing drainage facilitiesSection 2-2 and Section 3 and the correspondence in

this project are shown below.
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Table 74: Outline of Road Drainage Facility Plan

Existing drainage facility | Drainage facility design
Sec. | Area | DP km (W x Hm) (W x Hm) Remarks
A 1 -0.06 |Box 0.8x1.3 16.5 |2xBox 1.2x1.2 16.5 |Replacement
B 2 0.05 |Box 0.8x0.9 19.0 [Box 1.2x1.2 60 Replacement
2-2
C 3 0.32 |Box 0.9x0.8 20.5 |Box 1.5x1.5 60 Replacement
DEF | 4 1.72 |3xBox 3.4x2.0 80.0 |No change Enough capacity
G 5 0.64 |Pipe 1.2 16.5 |Box 2.0x2.0 30 Replacement
H 6 1.05 |Natural streai 2xBox 3.5%2.0 50 New construction
7-1 | 1.38 Box 1.2x1.2 30 New construction
I 7-2 | 1.48 |Natural stream Box 1.2x1.2 30 New construction
7-3 | 1.56 Box 2.0x2.0 30 New construction
81 | 1.92 Box 1.5%1.5 30 New construction
3 dJ 8-2 | 2.05 |Natural stream Box 3.0x2.0 30 New construction
8-3 | 2.21 Box 1.2x1.2 30 New construction
K 9 2.58 | Natural stream 2xBox 1.5%1.5 30 New construction
L 10 | 2.76 |Natural stream 2xBox 1.5%1.5 30 New construction
M 11 3.06 |Surface flow Box 1.2x1.2 30 New construction
Note: The section 3 drainage plan was presented to the SGR side in March 2020. As soon as the SGR plan is available, the contents will be
confirmed and examined. The minimum cross-drainage facility is 1.2 m in consideration of maintainability.

Source: Study Team

4-3) Recommendations for existing drainage facilities in the upper and lower drainage basin

)

This project does not have a large impact on tlwendtream area since the project makes small change
only by adding 2 lane paved road to the targeti@eotith extremely limited flow rate change. The
main rivers that cross the target road sectiother&ikuyu River, the Pombe River, the Mkalama Rive
and several natural small rivers and streams #ned¢ hainwater flow only in the rainy season and the
drainage structures installed in the downstreamsaoé these rivers did not have a serious shodhge
discharge as confirmed by this survey. However ciheplan of Dodoma City may change from the
initial plan at any time, and there is a possipitit development that was not initially plannedeTéfore,

a study by the Tanzanian stakeholders to responderpected changes in runoff recommended.

Inlet/Outlet protection

Some of the target small rivers, protection worknisalled for
preventing erosion and stabilizing the riverbed. Ba other
hand, the riverbed of a stream flowing from théshoh the south

side is eroded and deposited on the downstreanirsgaene part

of Section 3 road. Therefore, the culverts planine8ection 3

I S SR S

have considered a gentle slope to prevent riveenesion and Fig 44: Riverbed protectio a|e
plan riverbed erosion prevention facilities. Theility plan was comprehensively judged based on
topographical conditions, runoff, riverbed slopé;..eand the installation location and scale were
examined. The plan (draft) of culvert includingetitbed protection work is shown below. In addition,
in order to minimize the flow velocity in the roadis drain as well as to suppress the influencenen t

sediment accumulation on the downstream side jravata check dam, etc. were examined.
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(8) Road incidental facility plan

1) Protection facilities
Guardrails will be installed where the embankmaezight is 2 m or more. In Section 2-2, the existing
lane road and new 2 lane road will be separatethéyoncrete protection wall shown in the figure

below at the point where the existing road anchéhe road are close to each other.

Spacer, - _Steel bar
T al 2
4 [ ]
J A N
{ \ ) y Road pavement
A —
= e - ’
! t ..‘—._—_._\
L %
Example of concrete wall Guardrail installation example
Source: Study Team Fig.46: Protection facilities

2) Road ancillaries
Since section 3 is a 2-lane road with 2-way trafiéflective road stud
are planned as a line-of-sight guidance measusb@sn in the figure
below.

Fig.47: Reflective stud
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3)

4)

S)

Road signs and information boards
Traffic sign board and information board instathatiwas planned at dangerous points for preventing

traffic accidents and at necessary place for r@adsuto ensure smooth traffic.

Bus stop

Facilities similar to the bus stop installed on éixésting road in section 2-2 will be installedtbe new
road under this project. Currently, minibuses (D) are mainly used for existing bus stopsthmyt
will be converted to larger buses as the populajiows and urbanization progresses like Dar eaBala
in the future, the bus stop under this plan willda size that allows small and medium-sized bteses
stop. The installation location will be plannedrajor locations (existing bus stops, schools, Hakpi
churches, near junctions) according to the F/Seémphted by TANROADS.

7 ]] Capacity of bus stop
1

Medium bus: For 2 cars

j’hﬂ(—,‘u—aﬁe—b—.@hv

%{—NIini bus -+ |2
AL a1
B 5 m bl 30 m e 5 m N
P 40 m
Source: Study Team Fig.48: Bus stop image
Streetlight

Streetlight will be installed for nighttime traffgafety because the area along Section 2-2 isrgy liv
area for houses, hospitals, universities, etcadswhas the function of an international highwagtigh
which large vehicles pass. Streetlights have ajrésen installed on EU roads (section 1 ') sintibar
this project, and streetlight installation worksvéaalso been started on Dar es Salaam Road. The
streetlights will be installed in Section 2-2 oe thft side of the new 2 lane road and the maiatjans.

The installation of streetlight for the existingeée paved road on the right side of the ROW wéll b
recommended for arrangement by Tanzanian stakelad¢he time of road renovation. On the north
side of section 3, offices of government agencied mternational conference centres are being
developed, and office buildings under constructiod future development are planned. In addition,
Street lights for Section 3 will be installed tcsare traffic safety especially for large vehiclesrently

passing through Dodoma city centre will flow infidar es Salaam Road when Section 3 road opens.

6) Existing railway intersection

The project road intersects the existing railwaylaout 320m from the starting point of section 2-2
(Bahi R/A), and a railway crossing facility is infied on the existing two-lane road.

A new railway crossing facility similar to the etiigy facility will be installed on the new two-lanead

to be constructed by this project, based on thengsson that railway traffic does not change
significantly. Along with the installation of traéfsigns, a warning facility (rumble strip) on ttaélway
crossing will be installed on the road surface whezhicles enter the railway crossing to call aiten

to the hazard.
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2-2-3 Outline Design Drawing

The outline design drawings prepared based onabie plan are as indicated below. The drawings are

attached to the appendices.

Table 75: List of Basic design drawing

Item Contents of drawir Number ofdrawing
1 Road standard cross sections, road plan 13
profile
2 Drainage facilities structural drawing
3 Incidental facilities structural drawing

Source: JICA Survey Team

2-2-4 Implementation/Procurement Plan

(1) Implementation/Procurement policy

Since the Project will be implemented under thengead scheme of the government of Japan (GOJ),

the following points have to be taken into considien as a guideline for construction and procurgme

@

Formulate the construction method and construdairedule in the reflection of the local natural
conditions such as weather, terrain, and localfeatand current traffic conditions on the target
road.

In consideration of maintenance capacity on theéza@mian stakeholders, adopt common
construction methods that do not require speciasitaction machinery or technology following
construction.

In compiling the construction plan, give ample sidaration to the social environment and traffic
safety.

Utilize locally procurable materials as much asgilole in order to contribute to the vitalizatidn o

the local economy.

(2) Notes on construction / procurement

1) Adherence to Labour Standards

The contractor will comply with appropriate labawonditions and customs in line with employment

based on the existing construction legislation anZania and will strive to prevent disputes with

workers and secure safety during the works period.

2) Social and environmental consideration during te construction period

@

@

Transport waste materials that arise as a rekatirgstruction to an appropriate site that does not
affect the surrounding environment for landfill plisal, etc.

Appropriate treatment of sewage generated frontdmstruction site and temporary yard will be
performed to reduce or mitigate the impact on tireosinding environment.

Take measures to reduce the generation of dusg and vibration, and also monitor once a month

to continuously grasp and improve the situation.
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3)

4)

5)

6)

7

8)

9)

®3)

Securing of safety during construction

@ Install safety equipment (barricades, colour conmesolving lights) and guides at major
intersections. In addition, since the traffic ohstruction vehicles will increase, signboards and
construction information boards will be installedanstruction sites to make them fully known to
local residents and ensure safety and preventlesubhe study will also proceed with reference
to the safety measures standards for road conisinuiotJapan.

@ Since traffic of construction vehicles will incezg the installation of signboards and construction
information boards at construction sites will beaaged to keep local residents informed and
ensure safety and prevent troubles.

@ In this plan, the current condition is very difat for Section 2-2, where 2 lanes will be added to
the side of the existing 2 lane paved road, and@e8 where a new 2 lane road will be installed
on the existing almost no traffic earth road. Ihecessary to respond with due consideration of
these different conditions.

@ Thoroughly raise awareness of traffic safety messsin O to 3 above for contractors and local

workers.

Need for means of communication on site
@ Since mobile phones can be used in the projetibseconstruction staff will use mobile phones.
@ Establish a traffic safety management systemHergurpose of ensuring the safety of general

traffic and local residents by portable transceeguipped traffic guides.

Observance of local customs
A construction time schedule in accordance withdhal religious customs (Ramadan, Christmas, etc.)

and daily habits will be considered when formulgtihe construction plan.

Ensuring traffic safety
Consider an efficient and rational traffic routiqpdan within the road occupancy (ROW) with

considering the safety and efficiency.

Customs clearance
The construction plan will be formulated upon cdesing the number of days required for importing,

unloading and clearing customs, etc.

Secure land

Confirm that the prior agreement, payment of ddpesi. are properly implemented by Tanzania.

Schedule adjustment
Sufficiently check and adjust the implementatiotiqyoof the burden on Tanzania.

Construction category

The outline of the burdens on the Japanese stak@isand the Tanzanian stakeholders is shown below.
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1)

2)

(4)

1)

2)

3)

Scope of burden on the Japanese stakeholders

- Necessary temporary work and main work for roamstruction

- Installation of temporary facilities (base caroffice, warehouse, etc.)

- Procurement of labour, construction materials, @nstruction machinery required for
construction

- Safety management and measures related to cotistrimplementation

- Implementation design, draft tender and contlacument preparation, bidding assistance,

construction supervision, and defect inspection

Scope of burden on the Tanzanian stakeholders

- Support for securing road occupancy land (ROW) securing base camp site / leased land cost

- Support for obtaining various permits and licesfee disposal of waste and residual soil generated
by construction

- Secure and implement costs for land acquisition

- Relocation of obstacles and allocation of Taremasitakeholders supervisors and securing of
related costs due to relocation

- Assistance for prompt customs clearance andxemption at the port of unloading of materials
and equipment

- Convenience provision for Japanese people egtarid staying engaged in this project

- Nominate a counterpart and secure related costs
Detailed Design and Consultant Supervision Plan

Implementation schedule of consulting service

In an implementation of the Project, it is premisledt the exchange of note (E/N) concerning Grant
Aid for this project will be concluded between thevernments of Japan and Tanzania (GoT), followed
by Grant agreement (G/A) which will be concludedamen JICA and GoT. After concluding the E/N
and G/A, the consultant will conclude a consulteantract with TANROADS which is executing
agency of GoT in accordance with the scope andegiire of Japan's grant aid based on the
recommendation letter issued by JICA. After conitigdhe contract, detailed design, tender assistanc
work, and construction supervision will be implenezh The following is the main service contents

included in the consulting contract.

Detailed design and tender document preparation age
The implementation design of each facility will barried out based on the preparatory survey result
and design documents, specifications and documextsssary for tender will be prepared for approval

by the Tanzanian stakeholders.

Tender stage
Assist Tanzanian stakeholders with public noticeenfler, prequalification (PQ), distribution of den

documents, bidding, and bid evaluation and suppmrtract negotiation.
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4)

(5)

Table 76: Personnel and roles for the implementation design and tender stage

Item Role
Project manag: Control implementation design and tender v
Road design  (Road geometry | Detailed design of the road and management of tapbic survey
Road desigil (drainage/other | Detailed design for drainage and incidental stmgstu

Road desigill (Pavement Pavement planning / design, specification prepamati

Monitoring and support of implementation status mfsiden
relocation pla

Procurement plan, reviewing project costs, and rozgjeg survey
prices

Tender document preparat Tender documents preparation, PQ and tender axx

Source: Study Team

Social & environmental expert

Constriction Planner

Construction supervision stage (Consultant task)

After the contract is signed by the contractor,d¢besultant issues a construction start instruciach
resides locally to start construction supervisiarky In the construction supervision work, the work
will be implemented based on the construction sugien plan and the progress of construction work
will be reported to the Tanzanian stakeholdersiastiuction of work improvement, quality, safety,
payment related work and construction improvemeopgsal will be made to the contractor.

One year after the completion of construction,factdiability inspection will be conducted. In &tian,
regular reports will be made to the Embassy of dagal JICA offices. The resident engineer will
dispatch a civil engineer with experience in simiteork and consultant project manager will be
dispatched at the milestones of the constructiagesto carry out construction quality control megsi
work coordination and construction supervisionatidition, as a pavement-related spot engineer will
be dispatched to carry out asphalt testing anceotsm and pavement construction supervision. The
following table shows the personnel involved in stouction supervision and their roles. In addition
the above-mentioned Japanese engineer, a locdtwcticn supervision engineer and office clerk who

assist resident engineer will be assigned.

Table 77: Construction supervision personnel and roles

[tem Role

Coordination work and technical management for smeaecutio

Project Manager of constructiol

Resident Engine Daily management work and process management
Pavement Engine Pavement quality supervisi

Engineer for defect final inspecti | Final inspection work before delivery of complefedilities
Source: Study Team

Quality Control Plan
The contractor establishes a test room in the gargband procures quality control test equipment fo
materials necessary for construction work suclodgsality, crushed stone, asphalt material, ceter

material, etc., and conducts related tests. Tha maility control items associated with the corctiom
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of the Project are shown in the table below. Thesatiant confirms the test results of the contracto

and lets them achieve the construction qualityeseibed in the contract.

Table 78 Lists of items of quality control

Item Test method Test frequency

Liquid Limit, Plasticity Index

Grain Size Distribution

Mixing material Aggregate Strength Test

Base course Unconfined Compression Test]
(granular material (Regeneration Method Materi

Compaction Test
Density Test (Compaction Ra | 1time/da

Every mixture

Layin -
¥ing Pavement Thickne By Spec./ standar
Quality Certificate Every material
Prime coat Material Bituminous mater|atemperature and amount duri g o
. very distribution
storage / spraying
Bituminous materia| Quality Certificate/Component every material
Analysis Tabl
Material Grain Size Distribution Every mixture, 1time/Month
Aggregate Water Absorption rate
ggreq P Every material
Aggregate Strength Test
Stability
Flow value Each mi
ach mix
Pavement surface | mixing test Porosity
Design asphalt value
Stability Each mix
Set temperature during mixing|  Appropriately
N . Temperature during layin For each delive
Paving installation P - gaying v
Sampling Marshall test Roughly once/day
Pavement Thickne By Spec./ standar

Certificate of quality,
Physics / chemical test res

Water Ingredient test result For each material

Certificate of quality,
Ingredient analysis i

Absolutely dry specific gravity

Cement For each material

Additive agent For each material

Grain size distribution

i . coarse grain rat For each material
Materials Fine aggregate ——— J
Silt mixture rate for clayey an
silty materials
Absolutely dry specific gravity | For each material
Concrete — ——
Grain size distribution
Coarse Certificate of quality, For each material
aggregate Physics / chemical test res
Alkali / aggregate reactivity tegtEach source
Cement mix Compressive For each mix Cement mix
strength test
Slump (concrete) For each material
. Air contents For each material
When placing -
Temperature For each material
Pavement Thickne By Spec.istandard
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Item Test method Test frequency

Compressive strength test For each material
(7th day, 28th day)

Certificate of quality,
Tension strength test res

Strength

Reinforcement bar | Materials Each lot unit

Source: Study team

(6) Procurement Plan of Materials and Equipment
1) Policy for procurement

1-1) Labour
With a view to creating employment opportunitiemmoting technology transfer, and vitalizing the
local economy, local engineers and labourers vellutilized to the fullest extent; however, for jobs

beyond the local technical level, skilled workelifl ine dispatched from Japan or third countries.

1-2) Construction materials
The field survey found that the general materiaksnient, aggregate, timber, etc.) for use in the
construction works are produced in Tanzania. Inggbréinforcing bars and shape steels are available
on the local market and can be procured in Tanz&uasidering the above points, procurement source
has been planned as shown in the table below lmstt following principles.

@ Procure locally produced items as much as possible
@ Procure imported products in cases where theganstantly available on the local market.
(@ Concerning materials that cannot be procured liggadocure from Japan or third countries upon

considering ease of procurement, price, qualitiyeley time and other relevant issues.

Table 79: Procurement of Main Material

) Procurement source
Material name - ” Remark
Tanzania Japan 3% country

< General materiat

Asphalt °
Cement °
Aggregate for pavement °
Aggregate for concrete °
Reinforcing bar °
Crushed stone °
Wood (plywood, plate material, etc.) °
Oil paint °
Steel pipe, H beam °
< Ancillaries>

Streetlight °
Bus stop shelter °

Source: Study Team
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1-3) Construction Machinery

2)

According to the results of the field survey, th@&jon local contractors own most of the road
construction equipment and can lease it. AspHalttp and concrete plants may be owned by local
construction companies in some cases, but duertoecos over deterioration and poor maintenance,
procurement from Japan will be considered. The iinastthat are expected to be procured from Japan
are used in work types that are critical to progyres in principle, procurement of new or equivalen
machines with less risk of trouble is expectedadidition, machines manufactured in neighbouring
countries (Kenya or South Africa) will not be proed, and machines with a track record of being
manufactured in Japan will be procured. Based enathove, the main procurement categories for

construction machinery are planned as shown itethie below.

Table 80: Main Works Machinery Procurement Sources

Procurement source
Equipment name sztcailf?gﬁgﬁs&etc- Tanzania Japan | 3 country Remark
Bulldozer 15t-21t °
Backhoe 0.28rr~1.6n7 °
Wheel loader 0.8fr~2.1? °
Motor grader 3.1m °
Road roller Macadam 10t-12t °
Vibrating roller 0.8t~1.1t, 3t~A4t, °
Tire roller 8t~20t °
Tamper 40kg-100kg °
Asphalt finisher 2.4m-6.0m °
Asphalt distributor 6,000lit °
Line marker Hand type °
Concrete cutter °
Concrete mixing car 550616000I °
Concrete breaker 20kg1300kg °
compressor 3.5f~5.0m? °
Dump truck 10t °
Semi-trailer 15t-30t °
Truck crane 11+25t °
Rough terrain crane 26150t °
Concrete pump truck Boom type, 78m °
Sprinkler 11,000lit °
Concrete plant 30#th °
Asphalt plant 60ton/h °
Stabilizer W2.0m, Depth 0.6m °

Source: Study Team

Transportation route

Imported materials and equipment to Tanzania aleaded at Dar es Salaam Port and are connected
by national road from the port to Dodoma City (8portation distance 486km, about one day by truck).

Therefore, it takes about 3 months to transporen®s and equipment from Japan (50 days for sea

transportation, 1 month for unloading and custolearance, and 1 day for domestic transportation).
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4)

Quarry, Borrow pit and Disposal area

Materials related to soil and crushed stone reddwethe project are fine aggregate / coarse aggee

for concrete, fine aggregate / coarse aggregateafang, roadbed material, and embankment material.
For a fine and coarse aggregate procurement wamgdafrom a quarry near Dodoma City. The
candidate sites for the quarry were CHENENE Quapgroximately 100km northwest of the site and
CHIGONGWE Quarry approximately 30km northwest @ Hite. For the embankment and unsuitable
soil replacement material, a government-designséddorrow pit located about 20 km from the site
along the national trunk road to Dar es Salaamuibd km away from the trunk road). In addition,
the Dodoma City designated waste disposal siteddcapproximately 10 km south of the site was
confirmed as a dumping site for discarding concredste materials and construction residual soil

generated during construction work. The above igrsarized as shown in the table below.

Disposal area

Candidate borrow pit Candidate quarry @ | Candidate disposal area

Source: Study Team Photo 9: Candidate borrow pit, quarry and disposal area

Table 81: Candidate borrow pit, quarry, disposal area and distance to the project site

Name Candidate site Material Use Distance
Borrow pit | 88 Borrow Pit Laterite Fill material 20 km
Quarry D CHENENE Corse, Fine material Aggregate for . 100 km

Quarry concrete and paving
Quarry @ CHIGONGWE Corse, Fine material Aggregate for . 30 km
Quarry concrete and paving
The estimated capacity of approx. Waste disposal site
Disposal CHIDAYA 200,000 m3 is sufficient to cover the |designated by 10 km
area Sanitary Landfill |estimated amount of 15,000 m3 of | Dodoma City
disposal soil of the project.

Source: Study Team Note: Distance= distance tprthiect site

Base camp yard

The temporary yard of the contractor was confirmed candidate site on a flat land about 300 nihsout
of the Ntyuka junction in Section 3. Electricitycawater are also supplied nearby, and the siteahas
sufficient area (see the figure below). Since #mellconfirmed as TANROADS is private land, it ig no
necessary to acquire the land as a matter of TANB®Aut it is necessary to estimate the leased land

cost during the construction period.
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Source: Study Team Access road

5)

(M
)

@®)

©)

Fig.49: Location map of base camp yard candidate site

Important points to consider in Procurement

The important points to consider in procurementaaréollows.

@O Compile a procurement schedule that does not put pressure on the overall construction schedule.

@ Procure local products as far as possible in order to contribute to local economic vitalization.

(® Concerning materials that cannot be procured locally procure from Japan or third countries upon
considering quality reliability, ease of procurement, available quantities, and economy.

@ Concerning products procured from Japan or third countries, consider transportation from Dar es
Salaam port. For inland transportation from ports, use trailer trucks for construction machinery and

trucks for general goods (materials).
Customs Procedures

Customs Clearance

Imports of equipment and materials to Tanzaniaraimly handled at Dar es Salaam Port, but this port
is currently unable to cope with the volume of imiag imports. In particular, large numbers of ships
need to wait offshore before they can unload caetai Accordingly, it is necessary to depend on
imports by bulk vessels that allow faster unloadingwever, bulk cargoes tend to be unloaded in
disparate locations and take longer to pass througtoms. Since there is little possibility thatdtions

at Dar es Salaam Port will be improved in the fietarre, it will be necessary to devise a procuremen

plan that allows ample scope for manoeuvre.

Soft Component Plan
This is not applicable in the Project.

Implementation Schedule
The Cabinet meeting of Japan assumes February @92he implementation of detailed design,
tendering and project road construction. The eséich#otal construction period is about 34 months in
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total for design and bidding (about 10 months) @mstruction (about 24 months). The implementation
schedule (draft) is shown in the table below.

Table 82: Work implementation schedule (draft)

Cumulative mont
12| 3| 4, 5| 6| 7/ 8 9 10 11

P (Field survey, implementation design)

Implementation :
design # (Tender assistange

Deadline of Acquisitior-Y - “ (Contractor contrag

Cumulative mont
12| 3| 4| 5| 6| 7/ 8 9 10 11 1p 13 14 15 16 17 |18 |19 |20 |21]|22| 23

(Domestic procurement in Japan

?:;;;irﬁ;‘r‘]tﬁ‘s:z'r‘;fs M (Transportation from Japan to Tanzania/ Customateze/ Domestic transportation to Dodopa
plant H (Installation of Asphalt (As) plat/ Concrete plant

| (Trial mixing period
— (Domestic preparation ‘

# (Preparatory works

H (Removal works for existing structure, cleafing

Main works and M [ —— (Road earth worf)
Execution supervision # # (As paving works)
# # (Drainage works
—— Ee—— | ES—Ancilary WOTkS)
H (Clearing
\/ \ \ ¥ | (Quality control meeting)

Source: Study Team

(10) Project cost estimation condition/method

1) Estimation period

The cost was estimated in December 2019.

2) Exchange rate etc.
Transaction currency Currency unit in Tanzania is US Dollar.

Exchange rate Currencies used for cost estimation are Japaresand US Dollar
Each currency exchange rate from the time of esination (Nov. 2019) to
the past 3 months is as follows.
1.00 US$ = 109.17 yen (TTS average

3) Cost estimation standards to be conformed
In Tanzania, since the official cost estimatioradat road improvement works similar to the Projgect
not being operated, cost estimation for the Pr@dopts the cost estimation standard of Japanoassh
below. Incidentally, special standards which areincuded in the above standard are attachedeto th

cost estimation document collection.

- Cost estimation standards for civil engineeringnibtry of Land, Infrastructure, Transport and
Tourism, 2019 Edition (issued by Construction Rede#nstitute)

- Estimation Chart of Construction machinery hir@12 Edition (issued by Japan Construction
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4)

5)

Machinery and Construction Association)

+ Construction Cost, March 2019 (issued by ConsttndResearch Institute)

- Cost estimation research, March 2019 (issued lop&@nic Research Association)

- Manual of Design and Cost estimation for PrepayaBurvey (Trial version), March 2009 (issued
by Japan International Cooperation Agency)

- Complementary edition for Manual of Design and tCGestimation for Preparatory Survey (Civil

engineering), April 2017 (issued by Japan Inteomati Cooperation Agency)

Correction of labour productivity per unit

The correction of quantity per unit will be implented as follows based on complementary edition of
design / cost estimation manual for preparatoryesufcivil engineering field).

- Coefficient of correction of labour productivitgipunit for unskilled labor 2.5

+ Coefficient of correction of labour productivitgipunit for skilled labor. 4.5

- Coefficient of correction of labour productivitgipunit for simple machine constructiob5%

- Coefficient of correction of labour productivitgipunit for general machine constructio60%

Price fluctuation coefficient

To estimate the cost amount taking into considengtrice fluctuation prediction (both price increas
and decrease) capable of predicting from the pastanic trend, based on complementary edition of
design / cost estimation manual for preparatorywesur(civil engineering), the price fluctuation

coefficient from the cost estimation time pointhe assumed tender time point is set.

The above estimation conditions and methods ddaketinto account the construction period and the

impact on estimation associated with the new coxamas (COVID-19).

2-3 Obligations of Recipient Country

2-3-1 General Items in the Government of Japan’s Gmt Aid Scheme

The following lists the general scope of workshaf Tanzanian side confirmed in the minutes of mgeti
agreed upon by both governments.

- Secure the land needed for the Project beforedhemencement of construction work.

- Exempt Japanese nationals from customs tax, dentas, and other forms of public charges for
service and materials that are supplied under apgroontracts.

- Provide necessary convenience and assistanbe tdapanese nationals who enter and reside in
Tanzania for the Project implementation in ordefattlitate the supply of service and materialsemd
approved contracts.

- Complete the environmental and social considamgtrocedures and necessary surveys required

under Tanzanian environmental and social consideratocedures.

2-3-2 Specific requirements for the project

The items undertaken by the Tanzanian side thadeific to this project and are not includedrie t

general requirements are as follows.
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1)

2)

(@)

Securing of land for the road works and demolibn/relocation of existing structures

Cost born by Tanzanian stakeholders

In line with Project implementation, it will be nessary to secure land and demolish/relocate egistin
structures. Since structures have been confirntedjalde the target road, it will be necessaryéaiidy

the fiscal year of works and appropriate the nergdsudget.

As is shown in the following table, the budget rieed by Tanzanian stakeholders for the project is
5,535 million Tshs, and since this is equivalentaoghly 0.7% of the TANROADS budget of 5 years
annual average from 2015 of approximately 848,51llibmTshs, it is affordable for the Tanzanianesid
Moreover, it has been confirmed with TANROADS ttretse budgets will be secured in fiscal 2021.

Table 83: Outline of the Scope of Works on the Tanzanian Side (Unit: million Tshs)
Item Contents Cost burden
1 Construction related Costs of registration of construction 138
company registration contractor (CRB) and consultant (ERB) ($60,000)
Authorization for payment (A/P) and

2 | AP, BIAcost opening of Bank Account (B/A) expenses 42

3 Relocation of existing Relocation of water pipes, power lines, 5 355
public service structures | communications lines ’

Total (budget required by Tanzania site) 5,535

4 | VAT refund | VAT18% refund fee 4,234

Reference Total 9,768

Note: Relocation of communication line (opticalr&bwill be done at owner's expense. CRB = Contragegistration
Board, ERB = Engineer Registration Board. Approxena@fund amount when using local subcontractor®is
included. Source: Study Team

Securing land for camp yards and disposal area

The following sites were examined as candidate $iteconstruction camp yards and disposal area for

road construction.

° Assumed location and size of temporary yard

> Base camp yard : 100m x 150m, a candidate sitiatiésand and about 300m south of the
Ntyuka junction of Section 3.
> Concrete plant : 30m x 70m, 2 places near statead points
> Soil dump . Approximately 10km from the targeado a disposal area designated by
Dodoma City (width 60m x 5000m)
° Use period : about 2 years

Implementation of project briefing sessions foresidents along the project road

The executing agency is promptly required to imgata project briefing meeting with residents and
their representatives along the project road dftersigning of the exchange of note that officially
decides the implementation of this project and ntaken fully aware of safety management measures

during construction, noise countermeasures, cartgirumethods, etc.
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1)

2)

(4)

2-4

(1)

Traffic safety measures

The Tanzanian stakeholders are requested to implesadety awareness-raising measures for road
users and traffic safety education (road signsegkeidin crossings, etc.) for local residents ireoitd
ensure the safety of local residents and promotm#ntraffic control by the project staff duringeth
construction.

Road operation during construction

Sufficient measure required in accordance withdieracteristics of project road sections because of
current status of Section 2-2, where a new 2 laad going to be added on the left side of the iexjst

2 lane paved road and Section 3 where 2 lanesisosivly installed on existing earth road are dyeat
different.

Section 2-2: Large-scale detour road is not redguihering construction because traffic on existing
roads will not be obstructed during constructiaut, dufficient consideration for traffic safety amibus
parking and people getting on and off near the lsleos of existing roads are necessary.

Section 3: Construction of new 2-lane paved roathereft side of the existing earth road where
there is almost no traffic at present. Therefoetodr road during the construction is not requitad,
since residential areas are adjacent along thédeut§the ROW in section 3a, sufficient considierat
must be given to the access of residents duringtagstiion. A specific measure will be assignment

of security personnel near the doorway to guide paksage.

Safety measures during construction

Since this target route includes the work at jumg;j sufficient safety equipment (barricades, néwngl
lights) and guides must be arranged at major janstiln addition, since the traffic of construction
vehicles will increase, the study of safety measbrereferring to the standards for safety meadores
road construction in Japan, etc. was proceeded.

Thorough notification of inconvenience during onstruction
Since many inconveniences to passing traffic dueotwtruction are expected, thorough notification
arranged by TANROADS of inconvenience during cangton to road users through public relations

media such as TV, radio, SNS and newspapers wikfpgested.

Project Operation and Maintenance Plan

The following work is required for maintenance a€ffities after the implementation of the proje&t.
daily and periodic inspections and prompt mainteearesponse to problem areas are extremely
important. Since the existing paved road is maietéin good condition, it is important to mainttie

current condition and establish a maintenance gfahsystem to prepare for future load increase.

Routine maintenance
— Routine road patrol and inspection
— Sealing and patching of road surfaces (pot hole filling)

— Maintenance and repair of road shoulders
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— Cleaning and repairing gutters and drainage structures

(2) Periodic maintenance work
— Road surface repairs
— Sub-base repairs

— Repairs of structures

Currently, the TANROADS Dodoma regional office cants the above maintenance work and there

are no operational problems. Since it will be eflydmportant to repair damaged parts immediately

to conduct regular monitoring and checking at sidfit intervals for early detection is required.
2-5 Project Cost Estimation
2-5-1 Initial Cost Estimation

(1) Costs borne by Japan

The project will be implemented in accordance wiipan’s Grant Aid scheme and the costs will be

determined before concluding the Exchange of Natéhe project.

(2) Costs borne by Tanzanian
(D Cost of registering construction companyMillion Tshs 138 (approximately 6.6 million yen
@ Cost for issuing A/P and opening B/A : Million Tshs 42 (approximately 2.0 million yen
(@ Cost for relocation of existing structures Million Tshs 4,599 (approximately 218.8 million yen
@ ARAP cost : Million Tshs 756 (approximately 36.0 million yen
Total : Million Tshs 5,535 (approximately 263.4 million yen

(3) Estimation conditions
The conditions at the point of estimation in Decen?019 were as follows.

1) Exchange rate
US$1 =¥ 109.17 (Ref.: Tshs 1 = Yen 0.048)

2) Implementation period

The Project intends for 33.5 months being set akiddghe detailed design, tender assistance and

construction work as shown in the implementatidresicle.

3) Other
The Project will be implemented in accordance it grant aid scheme of Government of Japan.

2-5-2 Operation and Maintenance Cost

As is shown in the following table, the averagewsmimperation and maintenance cost for routine and

periodic maintenance for the target road is estthad be approximately 8 million yen during the

Project life. Since this is equivalent to 0.03%h# annual average maintenance budget of pastrs yea

up to 2019, Tshs 514 billion (24.4 billion yen) Binzania and this cost is considered to be easily

affordable for the Tanzanian stakeholders.
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Table 84: Main maintenance Items and Costs
(1 Tshs= 0.048 yen Source: Survey Team

Type Cycle Mi:::::::e Specifications Unit U(r]_;iﬁ:;t qL\:!(::i(ty Frequency | Cost (Tshs)
Patching 1 % of road area m 35,00( 930 14 520,800,00D
Roadbed repair| 1 % of road area 2 m 96,46( 930 16 1,435,324,800
Routine Every [Shoulder repair| 1 % of footpath ar¢am? 29,79( 70 14 33,364,300
yedr ;'ri"i:'l;'rge Fe:g;f sidedich |-, 2,50 30 16 1,200,000
Subtotal-I 20-years totdl= 1,990,689,600
Roadbed repair| 2 % of road area 2 m 96,46( 1,850 4 713,804,00D
Overlay 2 % of road area ’m 35,00( 1,850 4 259,000,00D
Periodic Every 5 [Shoulder repair | 2 % of footpath ar¢am? 29,79( 130 4 15,490,800
years ;fﬁg'l:r‘: ii;/; ‘;‘;ttchheef"gth o m 305,210 90 4 109,875,60p
Subtotal-Il 20-years totalF  1,098,170,400
Total routine and periodic maintenance Il (#)+ 3,088,860,000
Operation and maintenance cost a® of 11l | Set | | | 308,886,000
Total 3,397,746,000
Cost per year 169,887,30D

Source: Study Team

2-48



	Cover
	Preface 
	Summary
	Index
	Location map / conceptual drawing / photos
	List of Figures & Tables
	Abbreviations
	Chapter 1. Background and status of the Project
	1-1 Current status and issues of the sector
	1-1-1 Current situation and issues
	1-1-2 Development Plan of the target area
	1-1-3 Socio-economic status

	1-2 Background and outline of the grant aid request
	1-3 Project site and surroundings
	1-3-1 Status of related infrastructure development
	1-3-2 Natural conditions

	1-4 Environmental and social considerations

	Chapter 2. Contents of the Project
	2-1 Outline of the Project
	2-2 The Project Outline Design
	2-2-1 Design policy
	2-2-2 Basic plan
	2-2-3 Outline Design Drawing
	2-2-4 Implementation/Procurement Plan

	2-3 Obligations of Recipient Country
	2-3-1 General Items in the Government of Japan’s Grant Aid Scheme
	2-3-2 Specific requirements for the project

	2-4 Project Operation and Maintenance Plan
	2-5 Project Cost Estimation
	2-5-1 Initial Cost Estimation
	2-5-2 Operation and Maintenance Cost





