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PREFACE

Japan International Cooperation Agency (JICA) decided to conduct the Preparatory
Survey and entrust the survey to CHODALI Co., Ltd.

The survey team held a series of discussions with the officials concerned of the
Government of Mozambique, and conducted a field investigation. As a result of further studies
in Japan, the present report was finalized.

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

Finally, I wish to express my sincere appreciation to the officials concerned of the
Government of the Republic of Mozambique for their close cooperation extended to the survey

team.

July, 2016

Akira NAKAMURA
Director General,
Infrastructure and Peacebuilding Department

Japan International Cooperation Agency



SUMMARY

(1)  Overview of the Recipient Country

The Republic of Mozambique (hereinafter “Mozambique”) is located in the southern part of
Africa and is surrounded by Tanzania, Malawi, Zambia, Zimbabwe, Swaziland and South
Africa. Moreover, Madagascar and the Comoros are located across the Mozambique Channel.

Mozambique has a total land area of approximately 799,000 km2, which is about twice the
size of Japan. The country extends from north to south and has an approximately 2,500km
long coastline facing the Indian Ocean. The costal area and its hinterland make up 44% of the
total land area, while the plateau in the west (200-600 m above sea level) occupies 29% and a
highland (about 1,000 m above sea level) 27% of the total.

The total population in Mozambique is 24,580,000. The country has a GNI per capita of 470
USD, and the rate of economic growth was 7.0% in 2011. Economic growth has been increasing

by 7-8% per year thanks to innovations in infrastructure and strong foreign investment.

(20 Background of the Requested Japanese Assistance

The northern part of Mozambique has abundant natural resources and much potential for
agricultural development, but infrastructure development is lagging behind due to the effects
of the civil war. In particular, only 21% of the roads in the country are paved, and the
Mozambique government has therefore started to make new investments and carry out road
maintenance which it ranks as an important issue.

The Mozambique government prioritizes especially the five northern provinces (Cabo
Delgado, Tete, Nampula, Zambezia and Niassa), also known as the "Nacala corridor area," and
has requested Japan to provide general support for them.

Cabo Delgado Province has both the Mtwara corridor in the north, which is linked to
Tanzania and Malawi, and the Nacala corridor in the south, which is the most important area
for Japanese assistance. National Highway No. 380 (hereinafter “N380”) is an important road
which links both corridors to the road network, and also an important national highway which
provides smooth access to development projects in the Rovuma basin.

The ratio of bridges in need of reconstruction to the number of existing bridges in Cabo
Delgado Province is high, especially since some bridges were washed away by flooding in
March 2014. The bridges on N380 are temporary Bailey bridges and thus have problems with
safety, durability and capacity. They are now disturbing traffic flow and have become a serious
bottleneck for traffic.

Against this background, the Mozambique government has requested the Japanese
government for grant aid for the replacement of 8 bridges and expects the projects to be

implemented immediately.



(30 Summary of the Survey Findings and Project Contents

The Japanese government decided to conduct the Preparatory Survey on the Project for
Construction of Bridges on N380 in Cabo Delgado Province, and JICA dispatched a
Preparatory Survey Team to Mozambique between February and March 2015. The Team then
prepared a Summary Report based on the field survey and subsequent studies carried out in
Japan. JICA dispatched the Team to Mozambique to present the Summary Report in May 2016,
and based on the discussions held, the Mozambican side and the Japanese side confirmed and
agreed on the contents of the design and the obligations of the Mozambique government for
this Project. The Minutes of Discussion were signed by both sides in May 2016.

As part of the field study, various surveys were carried out on issues regarding the
construction of the requested bridges, covering areas such as traffic, topography, geology,
meteorology, hydrology, environment, social and economic issues, procurement and
construction costs, etc. Based on the results of these surveys, it was decided to extend the
lengths of Messalo I Bridge, Messalo III Bridge and Mapuede Bridge from their respective
original lengths. The Catipusse, Muagamura, Muera I, Muera Il and Mungoe bridges were
excluded from the bridges scheduled for reconstruction since they exceeded the limits of the
available grant aid.

An outline of the bridges and approach roads is shown in the table below.

Bridge Bridge Foundation Revised
No. g length | Superstructure Substructure . approach
name piles
(m) roads (m)
Abutments
] ] Concrete
1 | Messalo I 175 | PCT girders (inverted T-type), q 545
] piles
piers (wall type)
2 | Messalo III 140 | ditto ditto ditto 520
) Inverted T-type )
3 | Mapuede 35 | ditto ditto 445
abutments

(4)  Project Period and Estimated Project Cost
The planned overall project period is 40 months and consists of 10.0 months for the detailed
design work and 30.0 months for construction. The project cost is estimated to be 92 million

metical.

(5)  Project Evaluation
1) Appropriateness
As a grant aid project, the bridge replacement project is appropriate from the viewpoint of

poverty reduction and human security as mentioned below.

1-1) Vitalization of Agriculture
About 80% of the population in Mozambique is engaged in agriculture, with most living in

poverty. It is therefore necessary to vitalize the agriculture in order to reduce the poverty in



Mozambique. It is thus important to develop the road network and construct access roads
which provide connections to farms and markets.

The project will contribute to the development of the road network of N1 which is the longest
road in Mozambique. The project will not only improve the transport capacity for agriproducts

to cover all parts of the country, but will also have a significant impact on poverty reduction.

1-2) Safe River Crossings
Concentrated rainfall in a short period of time often causes flooding in the project areas,
damaging roads and bridges.

Two of the bridges on N380 were swept downstream by a flood in 2014. Inhabitants around
the bridges and users of N380 had to cross the river on foot until a bypass road near the bridge
was completed. Dangerous animals live in and around the river, and flooding spreads diseases
such as malaria and leads to epidemics. The Mozambique government has requested the
temporary bridges to be replaced with permanent structures as soon as possible also from the

viewpoint of human security.

1-3) Road Development Plan

ANE has prepared the master plan on road development with the Ministry of Public Works
and Housing and the Road Fund. Formulation of a trunk road network is given high priority
in the plan. Especially, development of longitudinal high-quality standard roads running
north-south such as N1 are given high priority, and N380 is scheduled to become part of N1 in
the near future. A smooth transportation system from South Africa to Tanzania through
Mozambique can be secured by improving N380 and its surrounding roads, and development
of the trunk road may bring many beneficial effects to the entire region.

The construction and rehabilitation of north-south longitudinal roads including N380 with
high-quality standards is given the highest priority in the short- and middle-term plans, and

the policy of the project therefore corresponds to the policy of road development in Mozambique.

1-4) Japan’s Aid Policy

In accordance with the action plan provided by the Government of Japan (GOJ) for poverty
reduction in Mozambique, GOJ has focused on the vitalization of the regional economy
including corridor development to achieve poverty reduction by realizing sustainable economic
growth using Mozambique’s high potential.

Mozambique has some international ports which can be used also by landlocked countries
such as Zambia and Malawi. Utilizing geographic characteristics is the most effective way to
develop the infrastructure in corridors leading from ports to landlocked countries, and GOdJ
thus actively supports this.

Nacala Corridor which leads to the landlocked countries Zambia and Malawi from Nacala
Port in Mozambique is recognized as a very important transportation route for rich minerals

and energy in Mozambique and also has a high potential for agricultural development.



Therefore, GOJ has supported the development of infrastructure such as roads which connect
the corridor with surrounding areas and bridges in the corridor.
Since the project is located within the area surrounding the corridor, implementation of the

project is in alignment with Japan’s aid policy.

2) Effectiveness
2-1) Quantitative Outputs
The following tangible effects are expected after the project has been implemented and an

international and domestic logistics network has been developed.

2-1-1) Increase in Daily Traffic Volume

The traffic volume has been increasing by around 7.5% every year according to the traffic
survey which ANE carried out between 2010 and 2014. The percentage of heavy vehicle traffic
exceeds 60% on some sections of N380, and tends to be higher compared with other provincial
roads. N380 is therefore recognized as an industrial road and the cost-effectiveness for road
rehabilitation is high.

According to estimates of future traffic volume, the mean traffic on N380 will increase to 570
/12hours in 2022 from 344 /12 hours in 2015.

2-1-2) Reduction of Bridge Crossing Time

As all the existing bridges are one-lane bridges, vehicles have to stop in front of them and
wait for on-coming cars to cross. Furthermore, there are bumps on each side of the bridges in
order to prevent accidents because the road width on the bridges becomes narrow and changes
from two lanes on the access roads to only one lane on the bridges. Vehicles therefore have to
slow down to under 30km/h before crossing the bridges.

Once the bridges have been replaced by two-lane bridges, vehicles will not need to stop at
the bridges to wait for on-coming cars and do not need to slow down before crossing. The time

required to cross the bridges will thus undoubtedly be reduced.

2-1-3) Reduction of Road Closures during the Rainy Season

Two bridges on N380 — Messalo I Bridge and Messalo III Bridge — were damaged due to a
flood in March 2014, and it took about 9 months to reconstruct the bridges. Vehicle traffic over
both bridges had to be stopped during that period. When the targeted bridges and approach
roads are replaced based on the development policy, only the roads between the bridges are
likely to suffer damage if a flood similar to that in 2014 occurs again. In such a case, vehicle
traffic will have to be closed only for the time it takes to rehabilitate the damaged roads which

1s less than one month.

2-1-4) Reduction of Travel Time

The bridges to be replaced are located on the Macomia — Oasse section of National Highway



No. 380. If a bridge collapses due to flooding, heavy vehicles must use a detour route which
goes from Macomoa to the shore road. It currently takes about 80 minutes to drive on N380
from Macomia to Oasse, but if the Macomia — Mucojo — Oasse route is used as a detour, the

trip may take as long as 300 minutes.

Index Initial value Target value (2022)
(2015) [3 years after completion]
Traffic volume (traffic/12 hours) 344 570
Road closure period 9 months 0 months
Travel time for heavy vehicles 300 minutes 80 minutes

2-2) Qualitative Outputs
In addition to the quantitative outputs mentioned above, the following qualitative outputs

are also expected.

2-2-1) Acceleration of Surrounding Area Development by Enhancement of the Road Network

Since N380 connects Nacala Corridor in Mozambique with Mtwara Corridor that runs
through Tanzania, Malawi and Mozambique via N381, it is a very important national road
from the viewpoint of the development strategy of Mozambique. There are natural gas
development projects in offshore Rovuma and LNG projects are now being implemented in
Palma in Cabo Delgado Province. N380 forms a very important part of the infrastructure also
for these developments.

The expected benefits from replacement of the targeted bridges on N380 include reduction
of travel time, mitigation of disaster risk and a decrease in traffic accidents near the bridges.
These benefits will also enhance the road network in the northern region of Mozambique.
Accelerated development not only in surrounding countries such as Tanzania and Malawi but

also in the northern area of Cabo Delgado Province is to be expected.

2-2-2) Improvement of Fundamental Living Conditions

The transport conditions on N380 will be substantially improved because the risk of bridge
collapse will decrease and N380 will become a two-lane road. Therefore, healthcare for the
people living along N380 will be significantly improved because it will become easier to
transport severely ill patients and to urgently procure medicine. Furthermore, the safety of
upper grade elementary school students who cross the bridges on foot in order to go to
neighboring schools will also be improved since the replacements for the targeted bridges are

to be equipped with pedestrian lanes.

2-2-3) Reduction of Transportation Costs
Replacement of the bridges is expected to lead to a reduction of transportation costs since
working hours can be decreased due to the increase in average vehicle speed and reduction of

travel time.



2-2-4) Decrease in Traffic Accidents near the Bridges

According to people living near the one-lane bridges, there have in the past been some
accidents where vehicles have fallen into the river because drivers often do not realize that the
road width changes from 2 lanes on the approach roads to only one lane before the bridges.
Such car accidents can be prevented by replacing the existing bridges with new two-lane

bridges.

2-2-5) Mitigation of Disaster Risk

The existing bridges are temporary Bailey bridges. Although they were constructed only for
temporary use, they have already been used for many years. The risk of a bridge collapse has
increased because the bridge superstructures have been damaged due to the increase in traffic
volume of heavy vehicles and the soil around the bridge foundations has also been eroded due
to the increased streamflow during the rainy season.

The risk of a bridge collapse can be mitigated by replacing the bridges with stronger

permanent structures.

2-2-6) Benefits for Impoverished People

Except for the people living in villages with markets such as Sunate and Macomia, almost
all people living along N380 are self-sufficient and satisfy their own needs. They cultivate crops,
make charcoal and timber and sell these at the sides of N380 to get money.

The traffic volume on N380 will increase once the bridges have been replaced.

With the increase in traffic volume on N380, sales of goods at the sides of the road is also

expected to increase.

As described in the sections above, the implementation of the project is highly meaningful,

appropriate and effective.
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Location Map

No. Bridge Name
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3 Mapuede
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CHAPTER 1 BACKGROUND OF THE PROJECT

1-1

Current Situation

In 1975 after independence from Portugal, the Republic of Mozambique (hereinafter
“Mozambique”) entered into a 17-year civil war.

The war devastated the economic activity of the country and many socia infrastructure
facilities, including the road network system, were entirely destroyed. The civil war ended in
1992 with the conclusion of a peace treaty.

Only 16 % of the road network is paved (84 % is unpaved) because the Government of
Mozambiqgue could not maintain the roads during the civil war. Economic revitalization was
hampered by the very poor road conditions and numerous unpassabl e roads.

The Ministry of Public Works and Housing (hereinafter “MOPH") was in charge of road
administration in the past until the National Roads Administration (hereinafter “ANE") was
established for maintaining the roads in 1999.

ANE carried out road rehabilitation under the Roads and Costal Shipping Project (ROCS) in
order to rebuild the road network after the civil war.

ROCS included the international highway connecting Mozambique's ports facing the Indian
Ocean to Malawi, Zambiaand Zimbabwe, and the highway between Maputo, Beiraand the main
citiesin the north of Mozambique.

The Roads and Bridges Management and Maintenance Programme (ROAD IIl) started in
2001 and was divided into three phases. Implementation of emergency works of roads and
bridges and periodical repair of high-priority roads and bridges were carried out by 2010. Under
ROAD Il11, highways linking major cities and access roads from local districts to the highway
were maintained in order to improve the economic disparity between the southern and northern
regions as part of local economic development activities.

The Road Sector Strategy (2007-2011) was devised in parallel to the implementation of
ROAD I1I. ANE maintained high priority roads including the national corridor to establish the
road network for activation of the social economy and local devel opment.

The road network has been developed by many rehabilitation programs depending on the
traffic conditions in Mozambique and the overall road length in Mozambique managed by ANE
thus totals 30,330.7 km.

On the other hand, the pavement rate is only 21 % for the whole road network as shown in
Table1-1-1.
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The total road length in Cabo Delgado Province is 2,937 km, with 770 km (26 %) of paved
and 2,167 km of unpaved roads. A problem in Cabo Delgado Province is to improve the
pavement rate and the following items would need to be urgently addressed.

1) Inefficient highway network

2) Lack of primary roads passing city centers

3) Insufficient length and number of bypasses

4) Non-existence of aternative routes

5) Insufficient road safety facilities for pedestrians and vehicles
6) Insufficient lanes and road width, poor aignment

7) Damage to paved roads due to chronic flooding

Table 1-1-1 Road Length List (km)

Province Primary road Secondary road Tertiary road Local road
Paved Unpaved | Paved Unpaved | Paved | Unpaved Paved | Unpaved
Maputo 322.0 0.0 50.5 120.5 90.6 4774 22.0 513.0
Gaza 280.0 0.0 99.0 653.0 | 181.0 920.0 14.0 564.0
Inhambane 558.0 0.0 60.0 206.0 61.0 1,078.0 4.0 881.0
Sofala 584.0 0.0 0.0 553.0 0.0 848.0 0.0 357.0
Manica 513.0 0.0 0.0 336.0 0.0 960.0 0.0 633.0
Tete 540.0 0.0 287.0 942.0 0.0 788.0 0.0 413.0
Zambezia 730.0 300.0 0.0 720.0 16.0 1,727.0 15.0 981.0
Nampula 559.0 448.0 0.0 181.0 22.0 1,987.0 0.0 864.7
Cabo Delgado 282.0 140.0 234.0 131.0| 254.0 1,474.0 0.0 422.0
Niassa 376.0 367.0 107.0 240.0 42.0 1,836.0 0.0 966.0
Sub-total 4,7440| 1,255.0 837.5 4,082.5 | 666.6 12,095.4 55.0 | 6,594.7
Paved total Unpaved total Total length
Total 6,303.1|  21%| 24,0276 | 79% | 30,3307

Source: ANE Road Inventory

1-2  Background of the Project

The northern part of Mozambique has potential for development of natural resources and
agriculture, but infrastructure development is lagging behind due to the effects of the civil war.

In order to improve the road pavement rate, the government of Mozambique has made new
investment and maintenance in the road sector an important issue.

The government of Mozambique has designated the northern five province (Cabo Delgado,
Tete, Nampula, Zambezia and Niassa) asthe "Nacala Corridor area’ and has requested Japan for
economic assistance.

Cabo Delgado Province has the Mtwara Corridor in the north which islinked to Tanzaniaand

Malawi, and the Nacala Corridor in the south which is the most important area for Japanese
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ODA. National Road N380 (hereafter referred to as N380) is an important road which links both
corridors to the road network.

N380 is also an important national highway to ensure smooth access to the natural gas
devel opment project in the Rovuma basin.

On the other hand, the number of bridges which require reconstruction among the existing
bridges in Cabo Delgado Province is high as some were washed away by flooding in March
2014. The target bridges are temporary Bailey bridges which lack durability and only have a
single lane, making them a bottleneck which hampers smooth traffic flow on N380.

Against this background, the government of Mozambique has requested the Japanese

government for grant aid for the replacement of 8 bridges and expectsimmediate implementation.

Table 1-2-1 Outline of the Project

Location N380, Cabo Delgado Province, Mozambique

Overall goal countries (Tanzania, Malawi and Zambia) promoted by the improvement of

Economy and social development in north of Mozambique and neighboring

transportation capability of National Road N380.

Objectives

The bridge construction project will contribute to the improvement of National
Road N380.

Scope of work 4) Catipusse bridge (outside scope)

Requested bridges:
1) Messalo I bridge
2) Messalo III bridge
3) Mapuede bridge

5) Muagamula bridge (outside scope)
6) Muera I bridge (outside scope)

7) Muera II bridge (outside scope)

8) Mungoe bridge (outside scope)

Government Implementing agency: National Road Administration (ANE)

Management agency: Ministry of Public Works and Housing (MOPH)

As part of the field survey, various surveys were carried out on issues regarding the
construction of the requested bridges, such as issues related to traffic, topography, geology,
meteorology, hydrology, environment, social and economic conditions, procurement,
construction costs, etc. Based on the results of these surveys, thelength of Messalo | and Messalo
I11 bridge was extended from the requested length, and Catipusse, Muagamura, Muera |, Muera
I and Mungoe bridges were therefore excluded from the construction scope since they exceed

the scope of the grant aid.
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1-3 Natural Conditions
1-3-1 Topographic Investigation

The project sites are located between 11-12 degrees south latitude and 40 degrees east
longitude along N380. Figure 1-3-1 shows the schematic topographical profile of N380 from the
south edge, and Sunate (the road start point) to Oasse (the road end point) at the north edge.
N380 generaly extends in the north-south direction, and the bridges are located in the hilly
mountains (elevation 100-150m ) and alluvial lowlands (elevation 45m) of the Messalo River.

As part of the field work, the following surveys were carried out a the bridge sites:
topographical survey (establishment of bench marks, road & bridge surveying, river bed

surveying). The results are shown in the appendices.

Source: Study Team (Edited from Google Earth)
Figure 1-3-1 Schematic Longitudinal Profile of N380

1-3-2  Geological Investigation

The geological map of N380 in Figure 1-3-2 shows that the road areais mainly composed of
rock or sediment from four different geological periods.

a) Precambrian metamorphic rock (biotite gneiss, granitic gneiss)
The distribution range indicates the west-northwest side including the No.1 Catipusse area.

Theresidual soil is sandy. The fresh portion and hard massive rock is used partly as a quarry
Site.

b) Tertiary (Neogene) sedimentary rock (sandstone, siltstone)
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Distributed in the hilly mountains near Macomia, Chai and Oasse. Confirmed as bearing layer
by geotechnical boring around the bridges. From acivil engineering geological point of view,

therock is evaluated as soft rock.

¢) Quaternary unconsolidated sediments (Terrace deposits: sand including rounded gravel)
Fan-shaped Pleistocene terrace deposits are widely distributed in the northern area of
Macomia. Very stiff silt and dense sand will be suitable as a bearing layer for the Messalo
bridges.

d) Quaternary unconsolidated sediments (Alluvium: silt, sand, gravel, debris)

Distributed in the alluvial lowland of the Messalo River and valleys in the hilly mountains.
The deposits are dominated by sand and silt with little gravel. The following was carried out
at the bridges sites: geological survey (geotechnical boring with SPT, laboratory testing). The

results are shown in the references.
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Source: Geological Map of Mozambique, Scale 1:1000,000 (DNG: Geological Survey of Mozambique, 2011)
Figure 1-3-2 Geological Map of Study Area
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1-3-3

Hydrological Investigation

Theriverslocated at thetarget bridges are natura rivers. The catchment area of Messalo River
is about 24,000 km? and one of the largest rivers in Mozambique. Muera River is connected to
Messalo River in the downstream region of N380 and belongs to the Messalo basin. Five of the
bridges are included in the Messalo basin as shown in Table 1-3-1 and their catchment areais
shown in Figure 1-3-3.

Table 1-3-1 Catchment Area List

Reql}ested Basin Remarks
Bridge
1 | Catipusse Montepuez Connected to Montepuez downstream
2 | Muagamula Muacamula —
3 | Messdoll B
4 | Messalollll
5 | Mapuede Messalo Diversion of river upstream
6 | Mueral Connected to Messalo downstream
7 | Muerall
8 | Mungoe Monga -
./ Mungoe
<M uerzi Il
M uerzjald
Mapuede
Messdlo I
.\ Messglo |
Muagamula
Catipusse
Source: DNA

Figure 1-3-3 Target Basin of Target Bridges
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1-4 Environmental and Social Considerations
1-4-1 Current Baseline Environmental and Social Conditions in the Northern Area

One of the prominent environmental features around the study siteis Quirimbas National Park

(QNP, see Figure 1-4-1).

Niassa Reserve

Quirimbas National
Park (ONP)

Source: Project for Nacala Corridor Economic Development Strategies

Figure 1-4-1 Important Ecological Areas in the Northern Part of Mozambique

QNP was created on 4™ July 2002 (A = 750,639 ha or 1,854,870 acres) and mainly consists
of mountainous areas, terrestrial forests, savanna, coastal forests, mangrove, sand beaches,
islands and coral reef. Also, this national park is home to approximately 140,000 residents who
have agreed to the declaration of the park which aims to conserve biodiversity for sustainable
use and ensure current and future benefits for its residents as well as for the local community
(WWEF 2015). In addition to the national park, a buffer zone (width = 10 km) which surrounds
QNP has also been created.

The entire region covering QNP and the buffer zone was isolated for decades during the
Mozambique civil war. On land, there are heathy populations of eephants, lions, leopards,
crocodiles and even wild dogs. QNP also has arich variety of marine life including sea turtles,

dugongs and many species of fish.
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Around QNP, there are several important ecologically protected areas such as the Niassa
Reserve and Selous Game Reserve (Tanzanid). From an ecological point of view, such nationa
parks and reserves can be regarded as parts or segments of one regional, continuous biological
environment. Integrated protection approaches are therefore suitable for the conservation of
these ecosystems. Recently, a comprehensive regional ecological protection and conservation
program was implemented by WWF and other major environmental NGOs. Beside these
national parks and reserves, the Greater Rovuma Landscape and the Quirimbas-Mtwarra and
Niassa-Quirimbas Corridors are key ecologica corridors which connect the national parks and

reserves (see Figure 1-4-2).

Ecologically protected areaand nearby ecological corridor

Key ecologically protected areasin Tanzania around the border between M ozambique and Tanzania

QNP and Niassa-Quirimbas Ecological Corridor Area 5. Greater Rovuma Landscape

Area 6. Quirimbas-Mtwara Ecological Corridor
Figurel-4-2 Quirimbas National Park, Rovuma Landscape and Quirimbas-Mtwarra Corridor
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Table 1-4-1 summarizes the dtatistics of ecologically protected areas and/or sites in

M ozambique.

Table 1-4-1 Summary of Ecologically Important Sites in Mozambique (as of March 2014)

1-4-2

Category Number Area (km?) Percentage (%) of the entire
country
1 | National Park 6 37,476 4.68
2 | Nationa Reserve 6 47,700 5.95
3 | Game Controlled Area* 2 2,700 0.34
4 | Hunting Area 12 50,017 6.24
5 | Forest Reserve 26 9,452 1.18
6 Zoneg of use and of 0 0 0
historic and cultural value
Total 147,345 18.38

*: Areas designated for setting-up facilities or lodging inside national reserves,

Local Flora/Fauna of Quirimbas National Park (QNP)

As mentioned earlier, continuous biological environmental studies of QNP are conducted by
WWF, mgjor international donors, local universities and institutes in Mozambique. Table 1-4-2
summarizes the inventory of local flora/fauna of QNP, prepared by Universidade Eduardo

Mondlane, Maputo, M ozambigue.

Table 1-4-2 Floral/Faunal Inventories of Quirimbas National Park (QNP)

. |Threatened species| Species protected by law
Group | Number of species |~ ;o 2089) (Reﬁ. de hzogambiquz, 2002)
Mammals 46 6 13
Birds 447 1 12
Reptiles 23 1 1
IAmphibians 10 * *
I nsects 750 * *
Total 1018 7 26

Source: GRNB, 2010/ *: Data deficient

According to the results of studies conducted by CERU (Conservation Ecology Research
Unit) in 2008 and 20009, it was found that several elephants migrate inside/outside of QNP.
Figures 1-4-3 and 1-4-4 show their typical migration paths and | ocations obtai ned from the WWF
fidld studies using telemetry. From these figures, it can be said that their migration paths and
locations are densely located around the current Catipusse Bridge. In other words, this
observation may indicate that their drinking points, feeding sites and/or habitats may be close to
the existing Catipusse Bridge.
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Figure 1-4-3 Typical Elephant Migration Path in Quirimbas National Park (QNP)
Note: Li\(A;/r{,t\-/%reen colored areas indicate QNP, and the arrows drawn in the figure indicate elephant migration path.
Source: 2009 Annual Report

Figure 1-4-4 Location of Identified Individual Elephant in Quirimbas National Park (QNP)
Note: Light-green colored aress indicate QNP, and the “c” symbol indicates locations of individual elephants
(8 Intota) identified during the observation period between November 2008 — October 2009.
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Source: WWF 2009 Annua Report
Figure 1-4-5 and Table 1-4-3 summarize the typica vegetation pattern of QNP.

::::::::::::::::::::::::::::::::::::::::

Source: Bandeiraet. al., 2007
Figure 1-4-5 Typical Vegetation Conditions in Quirimbas National Park (QNP)

Table 1-4-3 Typical Floral Inventory of Quirimbas National Park (QNP)

Occupation form Polygons Area in km2 Percentage (%)
lAcacia-Grassland 40 2655.7 33.12
Costal Thicket 9 52.4 0.65
Lake 1 4.4 0.05
Mangrove 31 2394 2.99
Mixed Woodland 39 1709.4 21.32
Miombo Woodland 53 3275.1 40.84
Miombo-Velloziace 64 67.3 0.84
Settlements 13 14.7 0.18
Total 250 8018.6 100.00

Source: Bandeiraet. a., 2007

For the proposed bridge rehabilitation project, eight (8) existing bridges are of concern, and
the Catipusse and Muagamura bridges are located inside and along the boundary of QNP,
respectively. It is noted that the exact topographical location of Muagamura Bridge is to be
examined throughout the IEE study which is to be conducted later. Based on these and other
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1-4-3

1-4-4

relevant engineering study results, an impact evaluation of the bridge rehabilitation project is

also to be conducted.

Environmental Legal Framework and Administration

The Ministry of Land, Environment and Rural Development (MITADER, ex-MICOA) isthe
supreme environmental administrative body in Mozambique. After the last presidential election,
MITADER was created by combining ex-MICOA, the Ministry of Land and other relevant
governmental organizations in January 2015. As of April 2015, the organization chart of
MITADER was still under preparation (not yet available according to personal communication
with MITADER in 2015). The environmenta approval process of infrastructure devel opment
projects is administered by the National Environmental Impact Assessment Directorate
(DINAIA) of MITADER. Provincial MITADER offices are established in the provincial capitals
in Mozambique (the local MITADER office in Cabo Delgado Province islocated in Pemba).

ANE established the Unit of Socia Issues and Environment in 2000, and any environmental
issues including the environmental license application process of ANE road projects are handled
by this unit in liaison with MITADER (ex-MICOA). In 2005, ANE developed their own
environmental training manuals for sustainable road projects. Currently, all environmenta
license application processes are handled by the Cross Cutting Issues Office of ANE which has
5 permanent staff. In 2012, ANE published the following new guidelines and/or manuals for
environmental and social considerations for road projects with assistance from Portugal (ASDI:
AGENCIA SUECA DE DESENVOLVIMENTO E COOPERACAO INTERNACIONAL).

+ Environmenta Guide (October 2012)
- Field Manual (October 2012)

Legal Codes for National Parks in Mozambique

Table 4 summarizes the legal framework for wildlife, forest and national parks across the
south of Africa. From thistable, it can be seen that the Land Law (1997) covers the management

of national parksin Mozambique.

Table 1-4-4 Comparison of Legal Framework for Wildlife, Forests and National Park Protection in

the South of Africa
Country Forest Legislation Related Legislation
Botswana Forest Act (Chapter 38:04) and | Wildlife Conservation and National Parks Act
Herbage Preservation (1992), Seed Act (1976)
(prevention of fires) Act (1992)
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Lesotho Forest Act (1998) Land Act (1979)

Malawi Forest Act No. 11 of 1997

Mozambique | Forest and Wildlife Act (1999) | Reform Land Law No. 19 of 1997

Mauritius Forest and Reserve Act (1983) | The Wildlife and National Parks Act (1991),
Environmental Protection Act (1991)

Source: http://www.fao.org/docrep/005/ac850e/ac850e0g.htm

1-4-5

0y

Thefollowing is an outline of the Land Act (1997) enacted in M ozambique.

CHAPTER | General Provisions

CHAPTER Il Ownership of the land and public domain
CHAPTER Il The right of use and benefit of land
CHAPTER IV Exercising of economic activities
CHAPTER VI Authorization process of applications
CHAPTER VII Payments

CHAPTER VIl Final and transitory provisions
CHAPTER VI Fees

CHAPTER VIl Final provisions

Based onthisAct, the Land Law Regulation (Decree 66/98 of December) was enacted in 1998.

CHAPTER | General Provisions
CHAPTER Il Public domain

CHAPTER llI Right of land use and benefit
CHAPTER IV Procedures

CHAPTER V Supervision

According to these regulations, the national parks and environmental reserves are categorized
as “total protection zones’ (Article 7). Project owners and/or developers shall obtain a specia
permission and/or license from the Cadastre Services in order to implement any infrastructure
development projects therein. As mentioned earlier, the land management authority under the
Ministry of Land was merged with MICOA and other relevant ministriesto establish MITADER
(the Ministry of Land, Environment and Rura Development). A series of discussions with
MITADER covering the environmental license application and/or the requirements for the
specia permission regarding the total protection zone shall be conducted. It is noted that the
management of national parks and reservesis administered by the Ministry of Tourism (MITUR)

in Mozambique.

Environmental Approval Process
Outline of the EIA Process

Implementation of EIA studies and the environmenta license application process of any
devel opment projects are administered by Decree No 45 of 2004. There are three environmental
categories, i.e. Category A, B and C, depending on the magnitude of potentia negative

environmental and/or social impacts to be caused by the implementation of the project in
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question. For Category A projects, a full-scale EIA report shall be prepared in order to obtain
environmental approval, while a SER (Simplified Environmental Report) shall be prepared for
Category B projects. The following box summarizes the categorization criteria used for the

selection of Category A projects.

a) Areas and ecosystems recognized as having special statute under the national and international legislation
such as:

- Coral reefs;

- Mangroves;

- Indigenous forests;

- Small islands;

- Zones of imminent erosion including frontal dunes;

- Zones exposed to desertification;

- Zones or areas of conservation or protection;

- Marshes;

- Zones containing endangered species of animal or vegetation, habitats and ecosystems;
- Zones of unique scenery;

- Zones of archaeological, historical and cultural value to be preserved;

- Protection areas around water supply springs and fountains;

b) Densely populated areas that imply the need for resettlement;

c) Densely populated areas where the activity involves unacceptable levels of pollution or other type of
disturbance significantly affecting the resident communities;

d) Regions subject to high levels of development or regions where there are conflicts in the distribution and use
of natural resources;

e) Areas along rivers or areas used by local communities as a source of domestic water supply;

f) Zones containing valuable resources such as for instance aquatic, mineral, medicinal plants.
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*: Shaded blocksindicate activities by the competent authority.
Figure 1-4-6 Environmental Approval Process in Mozambique
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1-4-6  Comparison Between JICA Guidelines and Mozambique Regulations
The EIA legal system in Mozambique is maintained comprehensively in comparison with
other African countries, and the JICA guidelines and M ozambique regulations therefore have
almost the same contents. A comparison list is shown below.
Table 1-4-5 Comparison Between JICA Guidelines and Mozambique Regulations
Item JICA Mozambique
Potential adverse impacts on the Project that would also cause negative
Category B environment and society are I_ess adverse ?mpac_t, although with Iower duration,
than those of Category A projects. intensity, extension, magnitude and/or
significance.
IEE level study isastudy that includes an Category B requires a pre-assessment and
analysis of alternative plans, the prediction | the process includes the formulation of a
and assessment of environmental impacts, TOR and a Simplified Environmental
Definition and the preparation of mitigation measures | Report (SER).
and monitoring plans based on easily
available information and simple field
surveys.
Civic JCA encourages project proponents etc. to Npt mandatory, recommended for project
participation consult with local stakeholders when with stakehol ders meetings.
necessary.
Water pollution Surface water resources
Soil pollution Soil
Bottom sediment Groundwater resources
Pollution Offensive odors
Ground subsidence
Noise and vibration Noise and vibration
Waste Waste and hazardous materials
Fauna
Biota and ecosystems Floraand vegetation
National Protected areas and species
environment Hydrometeor Soil, erosion risk and land use
Geographical features Geology and geomorphology
Landscape
Involuntary resettlement
Involuntary resettlement Building materials and basic housing
services
Poor, indigenous, or ethnic people ICulture, ethnic groups, religions and
anguages
Limitation of accessibility to information, : .
: L Demographic characteristics
meetings, etc. on a specific person or group
L_ocal economies, such as employment, Livelihoods
livehood, etc.
Social Land use and local resource utilization Household structure
environment Water usage
Roads, transport and communication
Existing social infrastructure and services | Description of the services and utilities
provided
Social institutions such as social
infrastructure and local decision-making Government and traditional structures
institutions
Cultural heritage
Gender Roles and decision making
Misdistribution of benefits and damages Economic profile
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Item JICA Mozambique
Local conflicts of interests E(;Ir(r??;mty conflict resolution and decision
Children'srights Education
Infectious diseases such asHIV/AIDS Hedlth
Other Accidents . .
Globa warming Climate

1-4-7  Comparison of Alternative Plan
The aternative plan (bridge replacement) and operation of existing bridges (zero option)
are compared based on master plans and environmental, economic and technical aspects. The
bridge replacement plan is recommended as the most suitable plan.
Table 1-4-6 Comparison of Alternative Plan
Item Alternative A Zero option
Bridge replacement Operation of existing bridges
Outline Permanent bridge replacement of existing Use of existing temporary Bailey bridges
bridges. for traffic.
ANE assumes a plan to upgrade the current
Development route (N380) to National Highway No. 1. The policy is not in accordance with the
plan The master plan recommends replacement | master plan.
with permanent bridges.
The road network with the Nacara Corridor
Growth of the | and Mtwara Corridor is strengthened by
regional bridge replacement. The economies of The present growth rate is not changed.
economy neighboring areas and countries are

promoted by the development.

Area stability

Transportation conditions are improved
because the risk of bridge collapses

lanes. As aresult, transportation of
emergency patients and procurement of
pharmaceutical products are improved.

the National Highway are improved.

decrease and the bridges will have 2 traffic

The living conditions of inhabitants around

Thereisrisk of bridge collapses and traffic
may be closed.

Traffic volume

Traffic volume may increase.

A significant increase in traffic is not
expected.

Annual closure
period

No closure period.

Road closure is assumed to be
approximately nine months based on the
previous large flood in 2014.

Travel time of
heavy vehicles

The travel time from Macomiato Oasse
will be approximately 80 minutes.

Heavy vehicles cannot use bailey bridges.
The travel time from Macomiato Oasse
viaMucojo is approximately 300 minutes.

Technical

Superior plan for cost-effectiveness due to
low maintenance fees.

A large flood in 2014 interrupted traffic.
Existing bridges may collapse again.

Cost

Construction costs.

Only maintenance costs.
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Social

. No inhabitants have to move. No inhabitants have to move.
environment
There are concerns of increased roadside
noise caused by an increase in heavy
vehicle traffic.
Natural There are concerns of aggravated air

environment | quality caused by increased traffic.

No change.

Temporary contamination may occur
during bridge construction.

Recommendation

Alternative A (bridge replacement) is
recommended as the most suitable plan.

1-4-8

Relevant Road Construction Projects

The environmental approva status of past and on-going road improvement projects along
National Road 380 was reviewed by interviewing both ANE and MITADER officiasin the
Provincia Office (Pemba) in Cabo Delgado Province.

Table 1-4-7 Summary of Road Improvement Projects

Road Improvement Features
Project

National Road 380 Funded by the Portuguese Government. Environmental license issued
rehabilitation (north) | and road improvement project already completed (except bridge parts).
Requested ANE to provide copy of | EE report (as of April 2015).

National Road 380 Funded by PRC. Bridge parts are excluded. | EE report approved and
rehabilitation (south) | environmental license issued already in November 2013. However,
relevant construction work has not yet been started (as of April 2015).
Environmental licenseisvalid for 2 years after approval and will expire
unless any construction activities are initiated within 2 years.

1-4-9

(0]

Environmental License Application

A seriesof discussionswere held with the Unit of Social Issues and Environment, ANE and
DINAIA of MITADER in order to find out a smooth and successful environmental license
application process for the proposed bridge rehabilitation projects. As a result of these
discussions, it was found that an environmental license application isrequired for each bridge
rehabilitation site (in total eight (8) environmental licenses are required).

Decision by MITADER

The decision by MITADER on carrying out the proposed bridge rehabilitation project has
to be based on the procedure shown in Figure 1-4-6. The application letter regarding the
preliminary discussions for the environmental category was submitted from ANE to
MITADER in April 2015.

In August 2015, the MITADER office in Cabo Delgado issued a decision about the
environmental category in conformity with the Environmental Law.
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According to the decision, all bridges were classified as Category B for the environmental

social consideration regarding bridge replacement and the environmenta licences will be
obtained through an |EE investigation.

2) Tender for Selection of the Consultant

Table 1-4-8 shows the environmental licence application and approval schedule.

Table 1-4-8 Environmental Approval Schedule (tentative, as of April 2016)

2015 2016
ITEM
3(4|5]6|7|8(9|1w0|11|12|12|2(3(4]5]6|7]|8|9]|10] 11| 12
Technical Survet by JICA survey team 1
IEE Budget Requst to Road Fund ——
Categorization by MITADER A
Selection of Consulting firmfor |EE —
Category B: IEE(3 bridges) —
Appry the IEE licenseto MITADER —
Environmental Approval YiN

1-4-10 Scoping

Tables 1-4-9 to 1-4-16 summarize the scoping results of the project.

Table 1-4-9 Scoping Result (Catipusse Bridge)

Evaluation
Before .
Item and In Reason for evaluation result
during service
works

Pollution countermeasures

During works: Construction vehicles increase local traffic.
Temporary aggravation of roadside air quality is expected.

In service: Aggravation of air quality is expected due to
increased traffic.

During works. There is a risk of temporary water
contamination caused by earthworks during the rainy season.
In service: Sand from road shoulders may wash out during
rains.

During works: There might be surplus soil from earthwork.
In service: Impact from solid waste is not expected.

During works: There is a risk of soil pollution caused by
4 | Soil pollution B- D | lesking waste fluid.

In service: Impact from soil pollution is not expected.

During works: Construction vehicles increase local traffic.
5 | Noise and vibration B- B- | Temporary aggravation of noise and vibration is expected.
Inservice: Increased traffic is expected to aggravate vibration.
There is not expected to be any work, etc. that could trigger
land subsidence.

During works: Puddles may form due to insufficient drainage
7 | Bad odor B- D | and bad odors may develop.

In service: Impact from bad odorsis not expected.

There is not expected to be any work, etc. that could have an
impact on the bottom sediment.

1| Air pollution B- B-

2 | Water pollution B- C-

3 | Solid waste B- D

6 | Land subsidence D D

8 | Bottom sediment D D
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Natural environment

The bridge is located in Quirimbas National Park.
During works: There are concerns that drinking fountains for
wild animals and plants might be temporarily affected by

infections

9 | Protected areas A= | B | contamination of river water.
In service: There is a risk of increased poaching and illegal
felling after bridge construction.
The existence of elephant migration paths has been confirmed
inthe area.
During works: There are concerns that drinking fountains for
10 | Ecosystem A- B- | wild animals and plants might be temporarily affected by
contamination of river water.
In service: There is a risk of increased poaching and illegal
felling after bridge construction.
During works/ In service: Sudden floods are expected during
) the rainy season. Floods may occur due to the bridge
11 | Hydrological phenomena | B- | B- bottIenegk effect. Overflowing (}:\lnd erosion are also at risk 9cl)f
occurring.
Since the project aimsto replace existing bridges and does not
12 | Topography and geology D D | entail large-scale cutting or embankment works, there will
likely be almost no impact on topography and geology.
Social environment
13 | Resettlement of residents | D D | No resettlement of residentsis required.
14 | Impoverished classes D D '(I:'lgesggs expected to be almost no impact on the impoverished
15 Minoritiesand D D There are no minorities or indigenous population at the
indigenous population project sites and surrounding areas.
Local economy Since the project entails bridge replacement, the impact on
16 | (employment and means D D | thelocal economy is expected to be minimal.
of livelihood, etc.)
17 Land use and use of local D D Since the project entails the replacement of existing bridges,
resources the impact on the local economy is expected to be minimal.
18 | Water use D D | Thereisexpected to be almost no impact on water use.
Existing social There is expected to be almost no impact on existing social
19 | infrastructure and social D D | infrastructure and social services.
services
Social infrastructure and Since the project entails the replacement of existing bridges,
20 social organizations such D D the impact on social infrastructure and local decision making
aslocal decision making agencies, etc. is expected to be minimal.
agencies, etc.
o Since the project entails the replacement of existing bridges,
21 Maldistribution Of. D D | thereisexpected to be amost no maldistribution of damage
damage and benefits )
and benefits.
. . Since the project entails the replacement of existing bridges,
22 ;:rlsjh of interestsin the D D | there are expected to be aimost no clashes of interestsin
local aress.
23 | Cultural heritage D D Thereis no cultural heritage at the project sites and
surrounding areas.
Since the project entails the replacement of existing bridges,
24 | Landscape D D the impact on the landscape is expected to be minimal.
25 | Gender D D Sincelthe project entails the replacement .Of existing bridges,
there is expected to be almost no gender issues.
26 | Rights of children D D '(I:'r:(la;(re ef] expected to be almost no impact on the rights of
During works: Since construction workers movein from other
27 HIV/AIDS and other B- p |aeas and stay temporarily around the sites, the risk of

infectious diseases such as malaria and dengue fever
increases.
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In service: Thereis expected to be no impact from HIV/AIDS
and other infections.

During works: The civil works are expected to transform the
topography, and resulting puddles may temporarily spread

Working environment

28| . . B- D | dengue fever.
(including labor safety) In sgrvice: There is expected to be no impact on the working
environment.
Other
During works: Construction equipment will increase traffic
volume and traffic jams are therefore expected. The risk of
29 | Accidents B- C traffic accidents will increase.

In service: Traffic is expected to increase after bridge
completion, and the number of traffic accidents may therefore
also increase.

Since the project entails the replacement of existing bridges
D D | andisrelatively small-scale, thereis expected to be almost no
transboundary impact or impact on climate change, etc.

Transboundary impact

30 and climate change

A: Significant negative impact is expected.

B: Negative impact is expected to some extent.

C: Extent of negative impact is unknown. (Further examination is needed in order to clarify the impact as the
study progresses.)

D: Noimpact is expected.

Table 1-4-10 Scoping Result (Muagamura Bridge)

Evaluation

Before .
Item and In Reason for evaluation result
during service
works

Pollution countermeasures

During works: Construction vehicles increase local traffic.
Temporary aggravation of roadside air quality is expected.

In service: Aggravation of air quality is expected due to
increased traffic.

During works. There is a risk of temporary water
contamination caused by earthworks during the rainy season.
In service: Sand from road shoulders may wash out during
rans.

During works: There might be surplus soil from earthwork.
In service: Impact from solid waste is not expected.

During works: There is a risk of soil pollution caused by
4 | Soil pollution B- D | leaking waste fluid.

In service: Impact from soil pollution is not expected.

During works: Construction vehicles increase local traffic.
5 | Noise and vibration B- B- | Temporary aggravation of noise and vibration is expected.
Inservice: Increased traffic is expected to aggravate vibration.
There is not expected to be any work, etc. that could trigger
land subsidence.

During works: Puddles may form due to insufficient drainage
7 | Bad odor B- D | and bad odors may develop.

In service: Impact from bad odorsis not expected.

There is not expected to be any work, etc. that could have an
impact on the bottom sediment.

1| Air pollution B- B-

2 | Water pollution B- C-

3 | Solid waste B- D

6 | Land subsidence D D

8 | Bottom sediment D D

Natural environment

Thebridgeislocated in the buffer zone of Quirimbas National
Park.

During works: There are concerns that drinking fountains for
9 | Protected areas B- B- | wild animals and plants might be temporarily affected by
contamination of river water.

In service: There is a risk of increased poaching and illegal
felling after bridge construction.
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The existence of elephant migration paths has been confirmed
inthe area
During works: There are concerns that drinking fountains for

(including labor safety)

10 | Ecosystem B- B- | wild animals and plants might be temporarily affected by
contamination of river water.

In service: There is a risk of increased poaching and illegal

felling after bridge construction.

During works/ In service: Sudden floods are expected during
. the rainy season. Floods may occur due to the bridge

11 | Hydrological phenomena | B- | B- bottIenegk effect. Overflowing gnd erosion are also at risk %f
occurring.

Since the project aimsto replace existing bridges and does not

12 | Topography and geology D D | entail large-scale cutting or embankment works, there will
likely be almost no impact on topography and geology.

Social environment

13 | Resettlement of residents | D D | Noresettlement of residentsis required.

14 | Impoverished classes D D '(I:'lr;egs expected to be almost no impact on the impoverished

Minorities and There are no minorities or indigenous population at the
5] .. . D D . . )
indigenous population project sites and surrounding areas.
Local economy Since the project entails bridge replacement, the impact on
16 | (employment and means D D | thelocal economy is expected to be minimal.
of livelihood, etc.)

17 Land use and use of local D D Since the project entails the replacement of existing bridges,

resources the impact on the local economy is expected to be minimal.

18 | Water use D D | Thereisexpected to be almost no impact on water use.

Existing social There is expected to be almost no impact on existing social

19 | infrastructure and social D D | infrastructure and social services.

services
Social infrastructure and Since the project entails the replacement of existing bridges,
20 social organizations such D D the impact on social infrastructure and local decision making
as local decision making agencies, etc. is expected to be minimal.
agencies, etc.
o Since the project entails the replacement of existing bridges,
21 Maldistribution Of. D D | thereisexpected to be amost no maldistribution of damage
damage and benefits )
and benefits.
. . Since the project entails the replacement of existing bridges,

22 g::h of interestsin the D D | there are expected to be aimost no clashes of interestsin
local areas.

23 | Cultural heritage D D Thereis no cultural heritage at the project sites and
surrounding areas.

Since the project entails the replacement of existing bridges,

24 | Landscape D D the impact on the landscape is expected to be minimal.

25 | Gender D D Sincelthe project entails the replacement .Of existing bridges,
there is expected to be almost no gender issues.

26 | Rights of children D D Ir:i;? els expected to be almost no impact on the rights of
During works: Since construction workers movein from other
areas and stay temporarily around the sites, the risk of

o7 HIV/AIDS and other B- D ?nfectious diseases such as malaria and dengue fever

infections increases.
In service: Thereis expected to be no impact from HIV/AIDS
and other infections.
During works: The civil works are expected to transform the

. Working environment topography, and resulting puddles may temporarily spread

B- D | denguefever.

In service: Thereis expected to be no impact on the working
environment.
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Other

29

Accidents

During works: Construction equipment will increase traffic
volume and traffic jam are therefore expected. The risk of
traffic accidents will increase.

In service: Traffic is expected to increase after bridge
completion, and the number of traffic accidents may therefore
also increase.

30

Transboundary impact
and climate change

Since the project entails the replacement of existing bridges
and isrelatively small-scale, there is expected to be amost no
transboundary impact or impact on climate change, etc.

Table 1-4-11 Scoping Result (Messalo I Bridge)

Item

Evaluation

Before
and

during

works

In
service

Reason for evaluation result

Pollution countermeasures

Air pollution

During works: Construction vehicles increase local traffic.
Temporary aggravation of roadside air quality is expected.

In service: Aggravation of air quality is expected due to
increased traffic.

Water pollution

During works. There is a risk of temporary water
contamination caused by earthworks during the rainy season.
In service: Sand from road shoulders may wash out during
rans.

Solid waste

During works: There might be surplus soil from earthwork.
In service: Impact from solid waste is not expected.

Soil pollution

During works: There is a risk of soil pollution caused by
leaking waste fluid.
In service: Impact from soil pollution is not expected.

Noise and vibration

During works: Construction vehicles increase local traffic.
Temporary aggravation of noise and vibration is expected.
Inservice: Increased traffic is expected to aggravate vibration.

Land subsidence

There is not expected to be any work, etc. that could trigger
land subsidence.

Bad odor

During works: Puddles may form due to insufficient drainage
and bad odors may develop.
In service: Impact from bad odorsis not expected.

8

Bottom sediment

There is not expected to be any work, etc. that could have an
impact on the bottom sediment.

Natural environment

9

Protected areas

There is not expected to be any work, etc. that could have an
impact on protected areas.

10

Ecosystem

During works: There are concerns that drinking fountains for
wild animals and plants might be temporarily affected by
contamination of river water.

In service: There is a risk of increased poaching and illegal
felling after bridge construction.

11

Hydrological phenomena

During works/ In service: Sudden floods are expected during
the rainy season. Floods may occur due to the bridge
bottleneck effect. Overflowing and erosion are also at risk of
occurring.

12

Topography and geology

Since the project aimsto replace existing bridges and does not
entail large-scale cutting or embankment works, there will
likely be almost no impact on topography and geology.

Soc

ial environment

13

Resettlement of residents

No resettlement of residentsis required.

14

Impoverished classes

Thereis expected to be almost no impact on the impoverished
classes.
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Minorities and

There are no minorities or indigenous population at the

and climate change

5.7 . D D ; . )
indigenous population project sites and surrounding areas.
Local economy Since the project entails bridge replacement, the impact on

16 | (employment and means D D | thelocal economy is expected to be minimal.

of livelihood, etc.)
17 Land use and use of local D D Since the project entails the replacement of existing bridges,
resources the impact on the local economy is expected to be minimal.
Small-scale fishing takes place around the bridge.

18 | Water use B- D Duri_ng_ works: Water pollution is expected to have an impact

on fishing.
In service: Thereis expected to be no impact on water use.
Existing socid Thereis expected to be amost no impact on existing social
19 | infrastructure and social D D | infrastructure and social services.
services
Social infrastructure and Since the project entails the replacement of existing bridges,
20 social organizations such D D the impact on socia infrastructure and local decision making
aslocal decision making agencies, etc. is expected to be minimal.
agencies, etc.
o Since the project entails the replacement of existing bridges,
21 Maldistribution Of. D D | thereis expected to be almost no maldistribution of damage
damage and benefits )
and benefits.
. . Since the project entails the replacement of existing bridges,

22 g::h of interestsin the D D | there are expected to be aimost no clashes of interestsin
local aress.

23 | Cultural heritage D D Thereis no cultural heritage at the project sites and
surrounding areas.

Since the project entails the replacement of existing bridges,

24 | Landscape D D the impact on the landscape is expected to be minimal.

Since the project entails the replacement of existing bridges,

25 | Gender D D there is expected to be almost no gender issues.

26 | Rights of children D D Ir:i;? els expected to be almost no impact on the rights of
During works: Since construction workers movein from other
areas and stay temporarily around the sites, the risk of

o7 HIV/AIDS and other B- D ?nfectious diseases such as malaria and dengue fever

infections increases.
In service: Thereis expected to be no impact from HIV/AIDS
and other infections.
During works: The civil works are expected to transform the

. Working environment 5 5 'Ejopography, and resulting puddles may temporarily spread

: . - engue fever.
(including labor safety) In service: Thereis expected to be no impact on the working
environment.

Other
During works: Construction equipment will increase traffic
volume and traffic jam are therefore expected. The risk of

. traffic accidents will increase.

29 | Accidents B- 1 C i service: Traffic is expected to increase after bridge
completion, and the number of traffic accidents may therefore
also increase.

. Since the project entails the replacement of existing bridges

30 Transboundary impact D D |andisrd atFi)veJIy small-scale, tt?gre is expected to be 3 mostgno

transboundary impact or impact on climate change, etc.
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Table 1-4-12  Scoping Result (Messalo II1 Bridge)

Evaluation
Item Bigre In Reason for evaluation result
during service
works
Pollution countermeasures
During works: Construction vehicles increase local traffic.
. : Temporar ravation of roadside air quality is expected.
1 | Air pollution B- 1 By sé)rvicg aAgggravaIion of ar qualit;/q is g;(pmte% due to
increased traffic.
During works: There is a risk of temporary water
. contamination caused by earthworks during the rainy season.
2 | Water pollution B- 1 & | n service: Sand from ?load shoulders ma)Q/] wash oﬁt during
rans.
. During works: There might be surplus soil from earthwork.
3 | Solid waste B- D In ser\g/]i ce: Impact from golid Wastz is not expected.
During works: There is a risk of soil pollution caused by
4 | Soil pollution B- D | leaking waste fluid.
In service: Impact from soil pollution is not expected.
During works: Construction vehicles increase local traffic.
5 | Noise and vibration B- B- | Temporary aggravation of noise and vibration is expected.
Inservice: Increased traffic is expected to aggravate vibration.
. There is not expected to be any work, etc. that could trigger
6 | Land subsidence D D land subsidence.
During works: Puddles may form due to insufficient drainage
7 | Bad odor B- D | and bad odors may develop.
In service: Impact from bad odorsis not expected.
. There is not expected to be any work, etc. that could have an
8 | Bottom sediment D D impact on the chJ)ttom sedi menz
Natural environment
There is not expected to be any work, etc. that could have an
9 | Protected areas D D impact on protgcted areas. /
During works: There are concerns that drinking fountains for
wild animals and plants might be temporarily affected by
10 | Ecosystem B- B- | contamination of river water.
In service: There is a risk of increased poaching and illegal
felling after bridge construction.
During works/ In service: Sudden floods are expected during
. the rainy season. Floods may occur due to the bridge
11| Hydrological phenomena | B- | B- bottleneg/k effect. Overflowing é\/nd erosion are also at risk?)f
occurring.
Since the project aimsto replace existing bridges and does not
12 | Topography and geology D D | entail large-scale cutting or embankment works, there will
likely be almost no impact on topography and geology.
Social environment
13 | Resettlement of residents | D D | Noresettlement of residentsis required.
14 | Impoverished classes D D l'lr;esgziisexpected to be almost no impact on the impoverished
15 Minoritiesand D D There are no minorities or indigenous population at the
indigenous population project sites and surrounding areas.
Local economy Since the project entails bridge replacement, the impact on
16 | (employment and means D D | thelocal economy is expected to be minimal.
of livelihood, etc.)
17 Land use and use of local D D Since the project entails the replacement of existing bridges,
resources the impact on the local economy is expected to be minimal.
Small-scale fishing takes place around the bridge.
18 | Water use B- D | During works: Water pollution is expected to have an impact
on fishing.
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In service: Thereis expected to be no impact on water use.
Existing social There is expected to be almost no impact on existing social
19 | infrastructure and social D D | infrastructure and social services.
services
Social infrastructure and Since the project entails the replacement of existing bridges,
social organizations such the impact on social infrastructure and local decision making
20 . . D D : . o
aslocal decision making agencies, etc. is expected to be minimal.
agencies, etc.
S Since the project entails the replacement of existing bridges,

21 Maldistribution Of. D D | thereisexpected to be amost no maldistribution of damage

damage and benefits )
and benefits.
. . Since the project entails the replacement of existing bridges,

22 ;:rlgh of interestsin the D D | there are expected to be aimost no clashes of interestsin
local aress.

23 | Cultural heritage D D Thereis no cultural heritage at the project sites and
surrounding areas.

Since the project entails the replacement of existing bridges,

24 | Landscape D D the impact on the landscape is expected to be minimal.

25 | Gender D D Smcelthe project entails the replacement .Of existing bridges,
there is expected to be almost no gender issues.

26 | Rights of children D D '(I:'r:(la;(re ef] expected to be almost no impact on the rights of
During works: Since construction workers movein from other
areas and stay temporarily around the sites, the risk of

o7 HIV/AIDS and other B- D infectious diseases such as malaria and dengue fever

infections increases.
In service: Thereis expected to be no impact from HIV/AIDS
and other infections.
During works: The civil works are expected to transform the
Working environment topography, and resulting puddles may temporarily spread

28 | . luding |abor safet B- D | denguefever.

(including labor Y) In service: Thereis expected to be no impact on the working
environment.

Other
During works: Construction equipment will increase traffic
volume and traffic jam are therefore expected. The risk of

. traffic accidents will increase.

29 | Accidents B- 1 C 1 in service Traffic is expected to increase after bridge
completion, and the number of traffic accidents may therefore
also increase.

. Since the project entails the replacement of existing bridges

30 Trgnslpm;ldarg Impact D D | andisrelatively small-scale, thereis expected to be almost no

and climae change transboundary impact or impact on climate change, etc.

Table 1-4-13 Scoping Result (Mapuede Bridge)
Evaluation
Item ngre In Reason for evaluation result
\(,jvlérrlssg service
Pollution countermeasures
During works: Construction vehicles increase local traffic.
. . ) _ | Temporary aggravation of roadside air quality is expected.
1 | Air pollution B B In service: Aggravation of air quality is expected due to
increased traffic.
During works. There is a risk of temporary water
. ) _ | contamination caused by earthworks during the rainy season.
2 | Water pollution B C In service: Sand from road shoulders may wash out during
rains.
. ) During works: There might be surplus soil from earthwork.
3 | Solid waste B D In service: Impact from solid waste is not expected.
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During works: There is a risk of soil pollution caused by

4 | Soil pollution B- D | lesking waste fluid.
In service: Impact from soil pollution is not expected.
During works: Construction vehicles increase local traffic.
5 | Noise and vibration B- B- | Temporary aggravation of noise and vibration is expected.
Inservice: Increased traffic is expected to aggravate vibration.
. There is not expected to be any work, etc. that could trigger
6 | Land subsidence D D land subsidence.
During works: Puddles may form due to insufficient drainage
7 | Bad odor B- D | and bad odors may develop.
In service: Impact from bad odorsis not expected.
. There is not expected to be any work, etc. that could have an
8 | Bottom sediment D D impact on bottom the sediment.
Natural environment
There is not expected to be any work, etc. that could have an
9 | Protected areas D D impact on protected areas.
There is not expected to be any work, etc. that could have an
10| Ecosystem D D impact on the ecosystem.
During works/ In service: Sudden floods are expected during
. the rainy season. Floods may occur due to the bridge
11| Hydrological phenomena | B- | B- | pyeneck effect. Overflowi ng and erosion are also at risk of
occurring.
Since the project aimsto replace existing bridges and does not
12 | Topography and geology D D | entail large-scale cutting or embankment works, there will
likely be almost no impact on topography and geology.
Social environment
13 | Resettlement of residents | D D | No resettlement of residentsis required.
14 | Impoverished d D D Ilhere isexpected to be almost no impact on the impoverished
15 Minoritiesand D D There are no minorities or indigenous population at the
indigenous population project sites and surrounding areas.
Local economy Since the project entails bridge replacement, the impact on
16 | (employment and means D D | thelocal economy is expected to be minimal.
of livelihood, etc.)
Land use and use of local Since the project entails the replacement of existing bridges,
17 D D ; ) -
resources the impact on the local economy is expected to be minimal.
Small-scale fishing takes place around the bridge.
18 | Water use B- D Dur!ng_ works: Water pollution is expected to have an impact
on fishing.
In service: Thereis expected to be no impact on water use.
Existing social There is expected to be almost no impact on existing social
19 | infrastructure and social D D | infrastructure and social services.
services
Social infrastructure and Since the project entails the replacement of existing bridges,
social organizations such the impact on social infrastructure and local decision making
20 . . D D : . o
as local decision making agencies, etc. is expected to be minimal.
agencies, etc.
o Since the project entails the replacement of existing bridges,
21 Maldistribution Of. D D | thereisexpected to be amost no maldistribution of damage
damage and benefits )
and benefits.
. . Since the project entails the replacement of existing bridges,
22 ;:rlgh of interestsin the D D | there are expected to be aimost no clashes of interestsin
local aress.
23 | Cultural heritage D D Thereis no cultural heritage at the project sites and
surrounding areas.
Since the project entails the replacement of existing bridges,
24 | Landscape D D the impact on the landscape is expected to be minimal.
25 | Gender D D Since the project entails the replacement of existing bridges,

there is expected to be almost no gender issues.
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26 | Rights of children

D

D

There is expected to be almost no impact on the rights of
children.

HIV/AIDS and other

21 infections

During works: Since construction workers movein from other
areas and stay temporarily around the sites, the risk of
infectious diseases such as malaria and dengue fever
increases.

In service: Thereis expected to be no impact from HIV/AIDS
and other infections.

Working environment

28 (including labor safety)

During works: The civil works are expected to transform the
topography, and resulting puddles may temporarily spread
dengue fever.

In service: Thereis expected to be no impact on the working
environment.

Other

29 | Accidents

During works: Construction equipment will increase traffic
volume and traffic jam are therefore expected. The risk of
traffic accidents will increase.

In service: Traffic is expected to increase after bridge
completion, and the number of traffic accidents may therefore
also increase.

Transboundary impact

30 and climate change

Since the project entails the replacement of existing bridges
and isrelatively small-scale, there is expected to be amost no
transboundary impact or impact on climate change, etc.

Table 1-4-14 Scoping Result (Muera I Bridge)

Evaluation
Item Bigre In Reason for evaluation result
during service
works
Pollution countermeasures
During works: Construction vehicles increase local traffic.
. . ) _ | Temporary aggravation of roadside air quality is expected.
1 | Air pollution B B In service: Aggravation of air quality is expected due to
increased traffic.
During works: There is a risk of temporary water
. ) _ | contamination caused by earthworks during the rainy season.
2 | Water pollution B C In service: Sand from road shoulders may wash out during
rains.
. ) During works: There might be surplus soil from earthwork.
3 | Solid waste B D In service: Impact from solid waste is not expected.
During works: There is a risk of soil pollution caused by
4 | Soil pollution B- D | leaking waste fluid.
In service: Impact from soil pollution is not expected.
During works: Construction vehicles increase local traffic.
5 | Noise and vibration B- B- | Temporary aggravation of noise and vibration is expected.
Inservice: Increased traffic is expected to aggravate vibration.
. There is not expected to be any work, etc. that could trigger
6 | Land subsidence D D land subsidence.
During works: Puddles may form due to insufficient drainage
7 | Bad odor B- D | and bad odors may develop.
In service: Impact from bad odorsis not expected.
. There is not expected to be any work, etc. that could have an
8 | Bottom sediment D D impact on the bottom sediment.
Natural environment
There is not expected to be any work, etc. that could have an
9 | Protected areas D D impact on protected areas.
There is not expected to be any work, etc. that could have an
10 | Ecosystem D D impact on the ecosystem.
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During works/ In service: Sudden floods are expected during
the rainy season. Floods may occur due to the bridge

11| Hydrological phenomena | B- | B- | pyeneck effect. Overflowi ng and erosion are also at risk of
occurring.

Since the project aimsto replace existing bridges and does not

12 | Topography and geology D D | entail large-scale cutting or embankment works, there will
likely be almost no impact on topography and geology.

Social environment

13 | Resettlement of residents | D D | No resettlement of residentsis required.

14 | Impoverished classes D D Ilr;esggs expected to be almost no impact on the impoverished

15 Minoritiesand D D There are no minorities or indigenous population at the

indigenous population project sites and surrounding areas.
Local economy Since the project entails bridge replacement, the impact on

16 | (employment and means D D | thelocal economy is expected to be minimal.

of livelihood, etc.)
Land use and use of local Since the project entails the replacement of existing bridges,

17 D D : ; -

resources the impact on the local economy is expected to be minimal.

18 | Water use D D | Thereisexpected to be almost no impact on water use.

Existing social There is expected to be almost no impact on existing social

19 | infrastructure and social D D | infrastructure and socia services.

services
Social infrastructure and Since the project entails the replacement of existing bridges,
20 social organizations such D D the impact on social infrastructure and local decision making
aslocal decision making agencies, etc. is expected to be minimal.
agencies, etc.
o Since the project entails the replacement of existing bridges,
21 Maldistribution Of. D D | thereisexpected to be amost no maldistribution of damage
damage and benefits )
and benefits.
. . Since the project entails the replacement of existing bridges,

22 ;:rlgh of interestsin the D D | there are expected to be aimost no clashes of interestsin
local aress.

23 | Cultural heritage D D Thereis no cultural heritage at the project sites and
surrounding areas.

Since the project entails the replacement of existing bridges,

24 | Landscape D D the impact on the landscape is expected to be minimal.

Since the project entails the replacement of existing bridges,

25 | Gender D D there is expected to be almost no gender issues.

26 | Rights of children D D '(I:'r:(la;(re ef] expected to be almost no impact on the rights of
During works: Since construction workers movein from other
areas and stay temporarily around the sites, the risk of

o7 HIV/AIDS and other B- D !nfectious diseases such as malaria and dengue fever

infections increases.
In service: Thereis expected to be no impact from HIV/AIDS
and other infections.
During works: The civil works are expected to transform the
Working environment topography, and resulting puddles may temporarily spread

28 | . . B- D | denguefever.

(including labor safety) In service: Thereis expected to be no impact on the working
environment.

Other
During works: Construction equipment will increase traffic
volume and traffic jam are therefore expected. The risk of

29 | Accidents B- C traffic accidents will increase.

In service: Traffic is expected to increase after bridge
completion, and the number of traffic accidents may therefore
also increase.
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30

Transboundary impact
and climate change

Since the project entails the replacement of existing bridges
and isrelatively small-scale, there is expected to be amost no
transboundary impact or impact on climate change, etc.

Table 1-4-15 Sc

oping Result (Muera II Bridge)

Evaluation
Item Bigre In Reason for evaluation result
during service
works
Pollution countermeasures
During works: Construction vehicles increase local traffic.
. . ) _ | Temporary aggravation of roadside air quality is expected.
1 | Air pollution B B In service: Aggravation of air quality is expected due to
increased traffic.
During works: There is a risk of temporary water
. ) _ | contamination caused by earthworks during the rainy season.
2 | Water pollution B C In service: Sand from road shoulders may wash out during
rains.
. ) During works: There might be surplus soil from earthwork.
3 | Solid waste B D In service: Impact from solid waste is not expected.
During works: There is a risk of soil pollution caused by
4 | Soil pollution B- D | leaking waste fluid.
In service: Impact from soil pollution is not expected.
During works: Construction vehicles increase local traffic.
5 | Noise and vibration B- B- | Temporary aggravation of noise and vibration is expected.
Inservice: Increased traffic is expected to aggravate vibration.
. There is not expected to be any work, etc. that could trigger
6 | Land subsidence D D land subsidence.
During works: Puddles may form due to insufficient drainage
7 | Bad odor B- D | and bad odors may develop.
In service: Impact from bad odorsis not expected.
. There is not expected to be any work, etc. that could have an
8 | Bottom sediment D D impact on the bottom sediment.
Natural environment
There is not expected to be any work, etc. that could have an
9 | Protected areas D D impact on protected areas.
There is not expected to be any work, etc. that could have an
10 | Ecosystem D D impact on the ecosystem.
During works/ In service: Sudden floods are expected during
. ) _ | the rainy season. Floods may occur due to the bridge
11 | Hydrological phenomena | B B bottleneck effect. Overflowing and erosion are also at risk of
occurring.
Since the project aimsto replace existing bridges and does not
12 | Topography and geology D D | entail large-scale cutting or embankment works, there will
likely be almost no impact on topography and geology.
Social environment
13 | Resettlement of residents | D D | No resettlement of residentsis required.
14 | Impoverished d D D l'lhere isexpected to be almost no impact on the impoverished
15 Minoritiesand D D There are no minorities or indigenous population at the
indigenous population project sites and surrounding areas.
Local economy Since the project entails bridge replacement, the impact on
16 | (employment and means D D | thelocal economy is expected to be minimal.
of livelihood, etc.)
17 Land use and use of local D D Since the project entails the replacement of existing bridges,
resources the impact on the local economy is expected to be minimal.
18 | Water use D D | Thereisexpected to be almost no impact on water use.
Existing social There is expected to be almost no impact on existing social
19 | infrastructure and social D D | infrastructure and social services.
services
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Social infrastructure and Since the project entails the replacement of existing bridges,
social organizations such the impact on social infrastructure and local decision making

20 . . D D : . o

aslocal decision making agencies, etc. is expected to be minimal.
agencies, etc.
S Since the project entails the replacement of existing bridges,

21 Maldistribution Of. D D | thereisexpected to be amost no maldistribution of damage

damage and benefits )
and benefits.
. . Since the project entails the replacement of existing bridges,

22 ;:rlgh of interestsin the D D | there are expected to be aimost no clashes of interestsin
local aress.

23 | Cultural heritage D D Thereis no cultural heritage at the project sites and
surrounding areas.

Since the project entails the replacement of existing bridges,

24 | Landscape D D the impact on the landscape is expected to be minimal.

25 | Gender D D Smcelthe project entails the replacement .Of existing bridges,
there is expected to be almost no gender issues.

26 | Rights of children D D '(I:'r:(la;(re ef] expected to be almost no impact on the rights of
During works: Since construction workers movein from other
areas and stay temporarily around the sites, the risk of

o7 HIV/AIDS and other B- D infectious diseases such as malaria and dengue fever

infections increases.
In service: Thereis expected to be no impact from HIV/AIDS
and other infections.
During works: The civil works are expected to transform the
Working environment topography, and resulting puddles may temporarily spread

28 | . luding |abor safet B- D | denguefever.

(including labor Y) In service: Thereis expected to be no impact on the working
environment.

Other
During works: Construction equipment will increase traffic
volume and traffic jam are therefore expected. The risk of

. traffic accidents will increase.

29 | Accidents B- 1 C 1 in service Traffic is expected to increase after bridge
completion, and the number of traffic accidents may therefore
also increase.

. Since the project entails the replacement of existing bridges

30 Trgnslpm;ldarg Impact D D | andisrelatively small-scale, thereis expected to be almost no

and climae change transboundary impact or impact on climate change, etc.

Table 1-4-16 Scoping Result (Mungoe Bridge)

Evaluation
Item ngre In Reason for evaluation result
\(,jvlérrlssg service
Pollution countermeasures
During works: Construction vehicles increase local traffic.
. . ) _ | Temporary aggravation of roadside air quality is expected.
1| Air polition B B In service: Aggravation of air quality is expected due to
increased traffic.
During works. There is a risk of temporary water
. contamination caused by earthworks during the rainy season.
2 | Water pollution B C In service: Sand from road shoulders may wash out during
rains.
. During works: There might be surplus soil from earthwork.
3 | Solidwaste B D In service: Impact from solid waste is not expected.
During works: There is a risk of soil pollution caused by
4 | Sail pollution B- D | leaking waste fluid.
In service: Impact from soil pollution is not expected.
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During works: Construction vehicles increase local traffic.

infections

5 | Noiseand vibration B- B- | Temporary aggravation of noise and vibration is expected.
Inservice: Increased traffic is expected to aggravate vibration.
. There is not expected to be any work, etc. that could trigger
6 | Land subsidence D D land subsidence.
During works: Puddles may form due to insufficient drainage
7 | Bad odor B- D | and bad odors may develop.
In service: Impact from bad odorsis not expected.
. There is not expected to be any work, etc. that could have an
8 | Bottom sediment D D impact on the bottom sediment.
Natural environment
There is not expected to be any work, etc. that could have an
9 | Protected areas D D impact on protected areas.
There is not expected to be any work, etc. that could have an
10| Ecosystem D D impact on the ecosystem.
During works/ In service: Sudden floods are expected during
. ) _ | the rainy season. Floods may occur due to the bridge
11| Hydrological phenomena | B B bottleneck effect. Overflowing and erosion are also at risk of
occurring.
Since the project aimsto replace existing bridges and does not
12 | Topography and geology D D | entail large-scale cutting or embankment works, there will
likely be almost no impact on topography and geology.
Social environment
13 | Resettlement of residents | D D | Noresettlement of residentsis required.
14 | Impoverished d D D l’lhere isexpected to be almost no impact on the impoverished
Minorities and There are no minorities or indigenous population at the
5.7 . D D . . )
indigenous population project sites and surrounding areas.
Local economy Since the project entails bridge replacement, the impact on
16 | (employment and means D D | thelocal economy is expected to be minimal.
of livelihood, etc.)
Land use and use of local Since the project entails the replacement of existing bridges,
17 D D ; ) -
resources the impact on the local economy is expected to be minimal.
18 | Water use D D | Thereisexpected to be almost no impact on water use.
Existing social There is expected to be almost no impact on existing social
19 | infrastructure and social D D | infrastructure and social services.
services
Social infrastructure and Since the project entails the replacement of existing bridges,
social organizations such the impact on social infrastructure and local decision making
20 . . D D : . o
as local decision making agencies, etc. is expected to be minimal.
agencies, etc.
o Since the project entails the replacement of existing bridges,
21 Maldistribution Of. D D | thereisexpected to be amost no maldistribution of damage
damage and benefits )
and benefits.
. . Since the project entails the replacement of existing bridges,
22 g::h of interestsin the D D | there are expected to be aimost no clashes of interestsin
local areas.
23 | Cultural heritage D D Thereis no cultural heritage at the project sites and
surrounding areas.
Since the project entails the replacement of existing bridges,
24 | Landscape D D the impact on the landscape is expected to be minimal.
Since the project entails the replacement of existing bridges,
25 | Gender D D there is expected to be almost no gender issues.
26 | Rights of children D D Ir:?;? els expected to be almost no impact on the rights of
During works: Since construction workers movein from other
o7 HIV/AIDS and other B- D |&ess and stay temporarily around the sites, the risk of

infectious diseases such as malaria and dengue fever
increases.
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In service: Thereis expected to be no impact from HIV/AIDS
and other infections.

During works: The civil works are expected to transform the
topography, and resulting puddles may temporarily spread

B- D | denguefever.

In service: Thereis expected to be no impact on the working
environment.

Working environment

28 (including labor safety)

Other

During works: Construction equipment will increase traffic
volume and traffic jam are therefore expected. The risk of
traffic accidents will increase.

In service: Traffic is expected to increase after bridge
completion, and the number of traffic accidents may therefore
also increase.

Since the project entails the replacement of existing bridges
D D | andisrelatively small-scale, thereis expected to be almost no
transboundary impact or impact on climate change, etc.

29 | Accidents B- C-

Transboundary impact

30 and climate change

1-4-11 Draft TOR for Environmental and Social Considerations Survey

Table 1-4-17 shows the draft TOR for the environmental and social considerations survey
which is based on the scoping results.

Table 1-4-17 Draft TOR for Environmental and Social Considerations Survey

Envnrﬁgﬁental Survey Item Survey Method
@ Confirmation of environmental
standards, etc. (Japanese environmental @ Survey of existing materials
standards, WHO standards, etc.)
. . . (@ Forecast of impacts based on results of traffic
@ Understanding of current air quality demand projection
® Gauging of the level of increasein
Air quality traffic volume based on traffic demand @ Site reconnaissance and interviews
projection
@ Confirmation of work contents, methods, period,
@ Confirmation of homes, schoals, positions, and scope, types of construction machinery,
hospitals, etc. around the target sites operating positions, operating periods, number of running
work vehicles, their running periods, traffic lines, etc.
® Impact during the works
@ River water qualit @ Survey of existing materials, information collection
Water quality q y at related agencies
@ Useof river water in daily life @ Site reconnaissance and interviews in local areas
Solid waste @ Method for treating construction @  Interviews at related agencies, surveys of similar
waste projects
. . @ Measures to prevent oil lesks @ Conflrmatlon_ of work pontents, methods, period, _
Soil pallution during construction types of construction machinery and equipment, operating
9 and storage positions, etc.
@ Confirmation of environmental
standards, etc. (Japanese environmental @ Survey of existing materials
standards, WHO standards, etc.)
) @ Distance from sources to residential ' : . )
Ng:- and aress, hospitals and schools @ Site reconnaissance and interviews
vibration
® Confirmation of work contents, methods, period,
® Impact during the works positions, and scope, types of construction machinery,
operating positions, operating periods, number of running
work vehicles, their running periods, traffic lines, etc.
@ Confirmation of scale of land @ Related legal systemsand instances, etc.
acquisition @ Satellite photographs of the target area
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® Confirmation of buildings around the target road
(homes, schools, medical facilities, etc.)

@ Confirmation of land use conditions around the target

Land acquisition road based on land use maps and interviews during the

and r@ettl ement site reconnaissance

of residents
® Preparation of aresident resettlement plan (summary)
based on the Mozambique Lands Act, JCA
Environmental and Social Consideration Guidelines,
World Bank Operational Policy 4.12, etc.

Existing social . .

infrastructure gcilifix gzgea?ggggnﬁé sigpecits,t;rne:cal @ Survey of existing materials, interviews at related

and socia Sites i proj 9 agencies, site reconnaissance

services

@ HIV/AIDS prevalence rate around Survey of existing materials, interviews at related
HIV/AIDS and the project sites agencies
other infections | @ 'A.‘g.enc'% conducting related Interviews at related agencies
activities
Working
environment @  Labor safety measures Survey of similar project cases (contents of contracts

(including labor
safety)

with subcontractors, etc. of similar projects)

@ Increased accidents when the bridges
go into service (distribution of homes and

Accidents various facilities, human moving @ Survey of existing materials, site reconnaissance
distances, positional relationship with
expected transport facilities)
Two-stage implementation: @ Door to door visits, group interviews

Stakehol der @ Scoping plan Period: March 2015 to April 2016

?‘Sﬁl,\lﬂs? ons @ Explanation of the draft final report | Targets: ANE or NGO

Contents of discussions: Purpose of survey, schedule,
explanation of scoping plan

1-4-12  Results of Environmental and Social Considerations Survey

Tables 1-4-18 to 1-4-20 show the results of the environmental and social considerations

survey based on site reconnai ssance, interviews at rel ated agencies, and collection of materias
for the Messalo |, Messalo 111, and Mapuede bridges.

Table 1-4-18 Results of Environmental and Social Considerations Survey (Messalo I Bridge)

Item

Evaluation based

Evaluation in
i results

on surve;
Before
and In
during service
works

Before
and In
during service
works

Reason for evaluation result

1 | Air pollution

The neighboring area has a good environment without
factories and houses. Pollutants from cars and construction
machinery will most likely spread downwind from the river
basin and thus the atmospheric pollutant density will
decrease through advection and diffusion. Such damping
effects will likely have little impact.

During works: The operation of construction machinery will
have an impact on air pollution.

In service: The traffic is estimated to increase from 344
vehiclesin 2015 to 570 in 2022 which means that there will
still be relatively little traffic. The house nearest the bridgeis
approximately 3km away and the impact on air quality is
expected to be small.

2 | Water pollution

A small fishing community exists close to the project site.
Washing and small-scale fishing could be observed during
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the site survey. A simple water quality measurement
indicated that the water quality isfairly good.

During works: The substructure works will basically be
done during the dry season in accordance with the
construction plan. The coffer dam method will be used for
excavation, and the water quality is not expected to be
worsened by this construction method. In the dry season,
passing water will disappear in the target river.

In service: Because the road will be equipped with culverts
and drainage pits, water pollution is not expected since
rainwater can be appropriately managed.

3 | Solid waste B- D C- | N/A | During works: Construction activities may generate waste.
During works: Since large crane trucks and piling machines
4 Soil pallution B- D B- | N/A will be used for construction, temporary soil pollution may
occur mainly because of oil leaks from the construction
machines.
There are no houses or facilities around the project site.
5 | Noise and vibration B- B- D D | Becausethe nearest house islocated approximately 3km
away from the bridge, impact from noise is not expected.
6 | Land subsidence D D | N/A | N/A
During works: Puddles do not form because the surrounding
7 | Bad odor B- D D N/A | areasareflat. Impact from bad odorsis therefore not
expected during construction.
8 | Bottom sediment D D N/A | N/A
9 | Protected areas D D | N/A | N/A
Based on interviews with inhabitants, it was confirmed that
there are no elephantsin the bridge area.
During works: The substructure works will basically be
done during the dry season in accordance with the
construction plan. The coffer dam method will be used for
10 | Ecosystem B- B- C- D | excavation. There will be no impact on animals and plants
downstream of the bridge site because the construction plan
does not negatively affect water quality.
In service: Thereis not expected to be any impact on the
ecosystem. NGOs are worried about increased poaching
when the traffic volume increases.
During works: There is no impact on river bank erosion
since construction will take place in the dry season.
Hvdroloaical In service: An oval pier shape was adopted to ensure smooth
11 | Y 9 B- B- D D | river flow. Based on the hydraulic analysis results, the
phenomena planned bridge length (175m) and span length is longer than
the existing bridge (45m) which should provide better
protection against scour.
12 | Topoaraphy and D | D |NA|NA
geology
13 | Resettlement of D | D |NA|NA
residents
14 | 'mpoverished D | D |NA|NA
classes
Minorities and
15 | indigenous D D | N/A | N/A
population
Local economy
16 | (employment and D | D |NA|NA
means of livelihood,
etc.)
17 Land use and use of D D N/A | N/A
local resources
During works: The coffer dam method will be used for pier
18 | Water use B- D C N/A worksin theriver in the dry season and the water quality is

not expected to be worsened, nor is there expected to be any
impact on fishing activities.
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Existing social
19 | infrastructure and D D | N/A | N/A
social services
Social infrastructure
and socid
op | Organizaionssuch |y |y | oyA | N/A
aslocal decision
making agencies,
etc.
Maldistribution of
21 damage and benefits D D N/A | NIA
22 Clash of interestsin D D N/A | N/A
the area
23 | Cultural heritage D D | N/A | N/A
24 | Landscape D D N/A | N/A
25 | Gender D D N/A | N/A
26 | Rightsof children D D N/A | N/A
During works: Because approximately 60 workers from
27 HIV/AIDS and other B- D B- | N/A _neighporing_ districts will tempc_)rarily stay in the camp,
infections infectious diseases such as malaria and dengue fever might
spread.
Working
environment During works: Work at height during girder erection
28 (including labor B- D B- N/A involves risks.
safety)
During works: Construction equipment will increase traffic
volume and traffic jams are therefore expected. The risk of
traffic accidents will increase. Crocodiles inhabit the target
29 | Accidents B- C- B- D | river.
In service: The bridge will have two lanes instead of the
current single lane and the alignment will be straight. Thisis
effective for reducing traffic accidents.
Transbhoundary
30 | impact and climate D D | N/A | N/A

change

A+/-: Significant negative impact is expected.
B+/-: Negative impact is expected to some extent.
C+/-: Extent of negative impact is unknown. (Further examination is needed in order to clarify the impact as the study

D: No impact is expected.

progresses.)

Table 1-4-19 Results of Environmental and Social Considerations Survey (Messalo 111 Bridge)

Item

Evaluation in

Evaluation based

on surve

results

Before
and
during
works

In
service

Before
and
during
works

In
service

Reason for evaluation result

Air pollution

The neighboring area has a good environment without
factories and houses. Pollutants from cars and construction
machinery will most likely spread downwind from the river
basin and thus the atmospheric pollutant density will
decrease through advection and diffusion. Such damping
effects will likely have little impact.

During works: The operation of construction machinery will
have an impact on air pollution.

In service: The traffic is estimated to increase from 344
vehiclesin 2015 to 570 in 2022 which means that there will
till be relatively little traffic. The house nearest the bridgeis
approximately 3km away and the impact on air quality is
expected to be small.

Water pollution

A small fishing community exists close to the project site.
Washing and small-scale fishing could be observed during
the site survey. A simple water quality measurement
indicated that the water quality isfairly good.
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During works: The substructure works will basically be
done during the dry season in accordance with the
construction plan. The coffer dam method will be used for
excavation, and the water quality is not expected to be
worsened by this construction method. In the dry season,
passing water will disappear in the target river.

In service: Because the road will be equipped with culverts
and drainage pits, water pollution is not expected since
rainwater can be appropriately managed.

3 | Solid waste B- D C- | N/A | During works: Construction activities may generate waste.
During works: Since large crane trucks and piling machines
4 Soil pollution B- D B- | N/A will be used for construction, temporary soil pollution may
occur mainly because of oil leaks from the construction
machines.
There are no houses or facilities around the project site.
5 | Noise and vibration B- B- D D | Because the nearest house islocated approximately 3km
away from the bridge, impact from noise is not expected.
6 | Land subsidence D D | N/A | N/A
During works: Puddles do not form because the surrounding
7 | Bad odor B- D D N/A | areas are flat. Impact from bad odorsis therefore not
expected during construction.
8 | Bottom sediment D D N/A | N/A
9 | Protected areas D D | N/A | N/A
Based on interviews with inhabitants, it was confirmed that
there are no elephantsin the bridge area.
During works: The substructure works will basically be
done during the dry season in accordance with the
construction plan. The coffer dam method will be used for
10 | Ecosystem B- B- C- D | excavation. There will be no impact on animals and plants
downstream of the bridge site because the construction plan
does not negatively affect water quality.
In service: Thereis not expected to be any impact on the
ecosystem. NGOs are worried about increased poaching
when the traffic volume increases.
During works: There is no impact on river bank erosion
since construction will take place in the dry season.
Hvdroloaical In service: An oval pier shape was adopted to ensure smooth
11 | Y 9 B- B- D D | river flow. Based on the hydraulic anaysis results, the
phenomena planned bridge length (140m) and span length is longer than
the existing bridge (74m) which should provide better
protection against scour.
12 | Topography and D | D |NA|NA
geology
13 | Resettlement of D | D |NA |NA
residents
14, | 'mpoverished D | D |NA|NA
classes
Minorities and
15 | indigenous D D | N/A | N/A
population
Local economy
16 | (employment and D | D |NA |NA
means of livelihood,
etc.)
17 Land use and use of D D N/A | N/A
local resources
During works: The coffer dam method will be used for pier
) . worksin theriver in the dry season and the water quality is
18 | Water use B D C N/A not expected to be worsened, nor is there expected to be any
impact on fishing activities.
Existing social
19 | infrastructure and D D | N/A | N/A
social services
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Social infrastructure
and socia
organizations such

20 as local dedision D D N/A | N/A
making agencies,
etc.
Maldistribution of
21 damage and benefits D D N/A | NIA
22 Clash of interestsin D D N/A | N/A
the area
23 | Cultural heritage D D | N/A | N/A
24 | Landscape D D N/A | N/A
25 | Gender D D N/A | N/A
26 | Rightsof children D D N/A | N/A
During works: Because approximately 60 workers from
27 HIV/AIDS and other B- D B- | N/A peighpori ng districts will tempqrarily stay in the camp,
infections infectious diseases such as malaria and dengue fever might
spread.
Working
environment During works: Work at height during girder erection
28 (including labor B- D B- N/A involves risks.
safety)
During works: Construction equipment will increase traffic
volume and traffic jams are therefore expected. The risk of
traffic accidents will increase. Crocodiles inhabit the target
29 | Accidents B- | C B- D | river.
In service: The bridge will have two lanes instead of the
current single lane and the alignment will be straight. Thisis
effective for reducing traffic accidents.
Transbhoundary
30 | impact and climate D D | N/A | N/A

change

Table 1-4-20 Environmental and Social Consideration Result (Mapuede I1II bridge)

Item

Evaluation in
scoping

Evaluation based

on surve;

results

Before
and
during
works

In
service

Before
and
during
works

In
service

Reason for evaluation result

Air pollution

The neighboring area has a good environment without
factories and houses. Pollutants from cars and construction
machinery will most likely spread downwind from the river
basin and thus the atmospheric pollutant density will
decrease through advection and diffusion. Such damping
effects will likely have little impact.

During works: The operation of construction machinery will
have an impact on air pollution.

In service: The traffic is estimated to increase from 344
vehiclesin 2015 to 570 in 2022 which means that there will
till be relatively little traffic. The house nearest the bridgeis
approximately 300m away and the impact on air quality is
expected to be small.

Water pollution

A small fishing community exists close to the project site.
Washing and small-scale fishing could be observed during
the site survey. A simple water quality measurement
indicated that the water quality isfairly good.

During works: The substructure works will basically be
done during the dry season in accordance with the
construction plan. The coffer dam method will be used for
excavation, and the water quality is not expected to be
worsened by this construction method. In the dry season,
passing water will disappear in the target river.

In service: Because the road will be equipped with culverts
and drainage pits, water pollution is not expected since
rainwater can be appropriately managed.
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3 | Solid waste B- D C- | N/A | During works: Construction activities may generate waste.
During works: Since large crane trucks and piling machines
4 Soil pollution B- D B- | N/A will be used for construction, temporary soil pollution may
occur mainly because of oil leaks from the construction
machines.
There are no houses or facilities around the project site.
5 | Noise and vibration B- B- D D | Because the nearest house islocated approximately 300m
away from the bridge, impact from noise is not expected.
6 | Land subsidence D D N/A | N/A
During works. Puddles do not form because the surrounding
7 | Bad odor B- D | N/A | N/A | areasareflat. Impact from bad odorsis therefore not
expected during construction.
8 | Bottom sediment D D | N/A | N/A
9 | Protected areas D D | N/A | N/A
10 | Ecosystem D D | N/A | N/A
During works: There is no impact on river bank erosion
since construction will take place in the dry season.
Hvdrological In service: An oval pier shape was adopted to ensure smooth
11| Y 9 B- B- D D | river flow. Based on the hydraulic analysis results, the
phenomena planned bridge length (35m) and span length is longer than
the existing bridge (24m) which should provide better
protection against scour.
1 | Topoaraphy and D | D |NA|NA
geology
13 | Ressttlement of D | D|NA|NA
residents
14 | 'mpoverished D | D |NA|NA
classes
Minorities and
15 | indigenous D D N/A | N/A
population
Local economy
16 | (Employmentand | | A | /A
means of livelihood,
etc.)
17 Land use and use of D D N/A | N/A
local resources
During works. The coffer dam method will be used for pier
) . worksin theriver in the dry season and the water quality is
18 | Water use B D C N/A not expected to be worsened, nor is there expected to be any
impact on fishing activities.
Existing social
19 | infrastructure and D D N/A | N/A
social services
Socid infrastructure
and socid
pp | Organizationssuch || A | /A
aslocal decision
making agencies,
etc.
21 Maldistribution of. D D N/A | N/A
damage and benefits
22 Clash of interestsin D D N/A | N/A
the area
23 | Cultural heritage D D | N/A | N/A
24 | Landscape D D | N/A | N/A
25 | Gender D D N/A | N/A
26 | Rightsof children D D | N/A | N/A
27 HIV/AIDS and other B- D B- | N/A During works: Because approximately 60 workers from

infections

neighboring districts will temporarily stay in the camp,
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infectious diseases such as malaria and dengue fever might
spread.
Working
environment During works: Work at height during girder erection
28 (including labor B D B N/A involves risks.
safety)
During works: Construction equipment will increase traffic
volume and traffic jams are therefore expected. The risk of
traffic accidents will increase. Crocodiles inhabit the target
29 | Accidents B- C- B- D | river.
In service: The bridge will have two lanes instead of the
current single lane and the alignment will be straight. Thisis
effective for reducing traffic accidents.
Transboundary
30 | impact and climate D D | N/A | N/A
change

1-4-13 Mitigation Measures

Table 1-4-21 shows the detailed environmental impact of project implementation and the

measures for mitigating them.

Table 1-4-21 Summary of Environmental Impact and Mitigation Measures

. Manage
Item Element Mitigation Measures Responsible | © LG Cost
(Work) authority authority
+ Regular checks and maintenance of
construction machines for excavation
Pili K work.
ihg wor + Minimization of exhaust gases
from construction machines.
+ Periodical monitoring.
Soil pit, quarry | - Sprinkling of water to suppress dust. Included in the
site » Periodical monitoring. Contrector | ANE Contractor's
Air pollution | Base course + Sprinkling of water to suppress dust. safety
work « Periodical monitoring. management
- Regular checks and maintenance of plan cost.
vehicles.
+ Minimization of exhaust gases.
Transportation | - Safedriving at appropriate speeds.
+ Submission and management of
material transportation plan.
+ Periodical monitoring.
+ Adoption of cofferdam construction
-, method and construction of piers i
Piling work during the dry season. P lrg,ﬁi{g;ge
(\)/xatter + Periodical monitoring. Contractor | ANE safety
pofition cutti - Preventive measures against soil management
uttings and outflow using sandbags plan cost.
embankments W uSIing sancbags.
+ Periodical monitoring.
+ Transportation of waste to disposal
Cuttings and sites apppi n_ted by ANE.
embankments + Submission and management of indluded in the
waste management plan. X
Solid waste + Periodical monitoring. Contractor ANE Cor;rfaéct:;or s
« Transportation of waste to disposal management
sites appointed by ANE. plan cost.
Transportation | - Submission and management of the
waste management plan.
+ Periodical patrols.
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+ Regular checks and maintenance of
Piling work construction machines to prevent oil Included in the
Soil leaks. c Contractor's
III ) - Periodical patrols. ontractor | ANE sfety
pollution « Establishment of appropriate storage management
Storage facilities. plan cost.
+ Periodical patrols.
+ Experts should routinely observe
animals and plants, and patrols should
be organized in animal and plant .
habitats. Confirmation of the presence ?gxfgép ;he
Ecosystem | Bridge work 2;\?8:?3]32%3'3 which have left the Contractor | ANE safety
- Unidentified vehicles passing the menegement
bridge should be reported to the police P ’
to prevent poaching.
+ Periodical patrols.
+ Adoption of cofferdam construction g‘gi:fgc;:;he
Water use | Piling work method and construction of piers Contractor | ANE safet
9 during the dry season. man y ement
+ Periodical monitoring. ol ana(?ost
+ Regular seminars on the prevention Included in the
HIV/AIDS of infectious diseases. Medical Contractor’s
and other Labor examinations. Contractor | ANE safety
infections - Implementation of periodical safety management
management seminars. plan cost.
+ Installation of safety fences at high .
_ work locations. ?gxfgép ;he
Workl ng Erectionwork | _ Submission and management of Contractor | ANE safety
environment safety management plan. management
+ Implementation of periodical safety plan cost.
management seminars.
+ Control of driving speed.
+ Submission and management of .
transportation plan. ggrl]lfgo'p;he
Accidents Transportation | * Laborersshall work inside Contractor | ANE safety
cofferdamsin the river in order to management
prevent damage from aquatic animals. plan cost.
+ Implementation of periodical safety
management seminars.
1-4-14 Environmental Management Plan
) Organization System

The establishment of good liaison between ANE, MITADER, surrounding communities,
relevant NGOs and other parties plays avita role. Figure 1-4-7 and 1-4-8 show a schematic
diagram of the organi zation system during and after construction. In order to avoid undesirable
events, it isimportant to take a comprehensive proper public participation approach and have
an information disclosure process prior to project implementation.
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Figure 1-4-7 Organization System (during works)

Figure 1-4-8 Organization System (in service)

2) Environmental Monitoring
Table 1-4-22 summarizes the fundamental directions of environmental monitoring
activities, to be implemented within the environmental management plan of the proposed
bridge rehabilitation project.
Table 1-4-22 Monitoring Plan
Item Influence Countermeasures Method & frequency Respo.nsﬂ.)le
organization
® Careful maintenance
Spreading of pollution of construction Visual inspection /
. : . machinery everyday
Air pollution due to operation of o o Contractor
) . ® Utilization of Sprinkling on dust /
construction machinery o .
sprinkling and cover | accordingly
sheets etc.
— . pH, turbidity (visual Contractor
Water pollution Contamination due to ¢ Wat(_er q_uallty inspection or turbidity | (ANE: after
wastewater monitoring .
meter) / every month compl etion)
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® |nstallation of
sediment stopper etc.
. Patrol around the site to
® Disposdl & prevent illegal disposal /
. designated waste
Construction waste . every month
Waste treatment site Contractor
Waste by workers . Check on Waste
® Preparation of Waste
Management Plan /
Management Plan
every month
Leakage oil from
construction equipment | ® Careful daily .
Soil pollution | storage yard mai ntenance and Ier\wgiegnon on leakage / Contractor
Leakage of materials inspection yoay
from storage
Patrol around the Site /
 Choeonpimsand |meymoth ot
Ecosystems Plants and animals ® Prevention of unidentified vehicles to (ANE: "J?ftef
. : compl etion)
poaching thelocal police/
accordingly

1) ANE
ANE provides construction management engineers and manages the environmental
monitoring results. ANE reports to JICA during the service period.
2) Contractor
The Contractor carries out the following activitiesin the environmental management plan:
+ Review of environmental management plan at the time of bidding.
+ Making of list of enforcement persons in charge of the construction management plan
since they meet the experience of similar projects in the tender documents.
+ Review the monitoring plan before the start of construction and make a construction
plan.
+ Set up an organi zation system and enforce environmental monitoring.
+ Submit the monitoring plan to ANE for approval.
+ Report the results of the monitoring plan to JICA and ANE every month.

1-4-15 Stakeholder Consultations

Table 1-4-23 shows the results of the stakeholder meetings.

Table 1-4-23 Summary of Stakeholder Consultations

Date and

Contents Concerns
Venue

The inhabitants could not walk and crossed in the river on
foot because Messalo |11 bridge collapsed by aflood of
2014. The inhabitants can cross the bridge in peace after
construction of the permanent bridge by Japanese
government. The inhabitants welcome the enforcement of
the project. | hope that sales of the road sale (vegetables)
increase by traffic increasing.

Bridge replacement plan and
14 March, 2015 the construction period were
Messalo bridge explained by the Survey
Team.
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14 March, 2015
Mapuede bridge

Bridge replacement plan and
the construction period were
explained by the Survey
Team.

Mapuede bridge collapsed in the past. Water level had
reached by road surface. The inhabitants are afraid of the
current bridge when it flowed out. The inhabitants can
cross the bridge in peace after construction of the
permanent bridge by Japanese government. The
inhabitants welcome the enforcement of the project. |
hope that sales of the road sale (vegetables) increase by
traffic increasing. The inhabitants worry that accidents
may increase because run speed may rises.

25 March, 2015
WWEF office

Outline of bridge replacement
plan (8 bridges) was
explained by the Survey
Team.

The attendant worry about influence on promotion of
poaching by the traffic increase and the illegal felling.
Thereisaplan to surround the national park
neighborhood with a fence and to propose the traffic
prohibition of the night national highway in the
government.

31 March, 2016
MITADER office

Explanation of location, scope
and tentative schedule of the
project (3 bridges)

It isout of control at Quirimbas - Mtwara corridor.

31 March, 2016
WWF office

Explanation of location, scope
and tentative schedule of the
project (3 bridges)

The habit of the elephant senses a person and a car
sensitively, and escapes. During a construction period,
there is not the thing meeting in the bridge site.

The habits of the crocodile do not inhabit the place where
speed isfast in river and the place without water. Thereis
possibility hiding behind in the puddie.

The counter measures during the construction are to
prevent from entering underwater.
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1

5  Existing Bridges

The current conditions were observed by the survey team and the cause of the damage of
exigting bridges was investigated. The current conditions are shown in Table 1-5-1.

Table 1-5-1 Current Conditions
No. | Bridge name Cause of damage
Reinforcement concrete slab bridge (2 span) collapsed by the cause of an
1 Catipusse bridge | abutment scoured and sunk.
The traffic is released by Bailey bridge.
T girder concrete bridge (2 span) was blown up during acivil war and

5 Muagamula collapsed. The reinforcement concrete slab bridge was built upstream, but
bridge an abutment pier sank afterwards by scoring. The traffic release by Bailey
bridge.

Messalo | bridge was built in Messalo river basin and low water channel.

3 Messalo | bridge | Existing bridge sunk at the time of aflood of February, 2014.

The traffic is released by Bailey bridge.

Messalo 111 bridge was built in Messalo river basin and low water

Messalo 111 channel. _

4 bridge EX|st_| ng bridge sunk at the time of aflood of February, 2014 and 2 span
of reinforcement concrete slab washed away.

The traffic is released by Bailey bridge.

Box culvert collapsed by a cause an scored and sunk.

5 Mapuede bridge | A Bailey bridge was launched at downstream.

The water level reach to 10cm below of the bailey bridge dab.

The bridge located in wetlands.

6 Mueral bridge 2 span of reinforcement concrete slab washed away and build the H

section steel girder on H section support in temporary.

The temporary steel truss bridge located in wetlands.

A guard rail on the deck does not installed in the bridge.

Pipe culvert collapsed by the cause of an abutment scoured and sunk.

There is about 5m gap between the existing culvert and river bed at

downstream region. A Bailey bridge was launched on pipe culvert at

downstream region.

7 Muerall bridge

8 Mungoe bridge

The following tables shows the existing conditions of the bridges.
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Bridge Inspection Record 1.

14-Mar-15

Bridge name

Catipusse bridge

Road name

N 380

Province Cabo Delgado Distance and built year Sunate 68km+500, 1965
Length : Width :
e 37.0m (Bailey) ' 4.3m
Span length - Width of lane 4.0m
Number of span One span Width of pedestrian none
Coordinates South 12° 36’10.87",Fast 40° 1°0.14” Number of lane single

Heavy vehicle Many track rate Surrounding environmen|{No houses
Traffi Car Most traffic Upstream Maize firm
c
Bike Few Road [Downstream No firm
Condit
Pedestrian Few ion Sunate side 2 lane pavement road
Weight 20ton Oasse side 2 lane pavement road
Height none ROW 25m from road center line
Contr
ol
Width 4.0m Channel changing Stable
River
Other none conditi|Scouring Record of scouring
on
Public attachment none River name Catipusse
Structure Bailey bridge (12bay 3.04m)
Super Existing concrete bridge was about 10m length with 2pan slab bridge and collupsed by a flood in 2003.
struct . Bailey bridge laid on existing abut.
ure Present condition

One span of slab girder still remain around the site and other one was broken away.

Structure

Abut : Gravity type

Pier : none

Subst . River bed contain the fine sand and is scouring.
Present condition X A .
ructur Abut (Oasse side) was sank down for scouring.
e It is assumed that Abut sank because there is no pile foundation.
Road holizontal alignment : Straight at bridge
Road |Present condition [Vertical alignment : Almost flat incline
Telephone cable is installed at upstream (26m away from the bridge)
Other -
s Present condition
It is not stable condition that sinking of abut may happen on next flood.
Evalu
ation
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Bridge Inspection Record 2.

14-Mar-15

Bridge name

Muagamura bridge

Road name

N 380

Province Cabo Delgado Distance and built year Macomia 12km+800
Length : Width L
g 33.0m (Bailey) 4.3m
Span length - Width of lane 4.0m
Number of span One span Width of pedestrian none
Coordinates South 12° 8'12.81",Fast 40° 7'14.17" Number of lane single
Heavy vehicle Many track rate Surrounding environmen|{No houses
Traffi Car Most traffic Upstream Maize firm
c
Bike Few Road [Downstream No firm
Condit
Pedestrian Few ion Sunate side 2 lane pavement road
Weight 20ton Oasse side 2 lane pavement road
Height none ROW 25m from road center line
Contr
ol
Width 4.0m Channel changing Stable
River
Other none conditi|Scouring Record of scouring
on
Public attachment none River name Muagamura
Structure Bailey(11bay 3.04m)
Super There were two existing concrete bridges.
struct . First bridge(PCT, 30m) was blew off during civil war at downstream.
Present condition X o )
ure Second concrete bridge(20m) at existing alignment was sank by a flood.
Bailey bridge was launched on existing abut as current condition.
Structure Abut : Gravity type Pier : none
Subst . River bed contain the fine sand and is scouring.
Present condition X ) .
ructur Abut (both side) was sank down for scouring.
e Sinking of Abut assumed that there is no pile foundation.
Road holizontal alignment : If the new alignment shift to downstream, it will be straight.
Road |Present condition [Vertical alignment : Almost flat incline
Telephone cable is installed at upstream (26m away from the bridge)
Other -
s Present condition
It is not stable condition that sinking of abut may happen on next flood.
Evalu
ation
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Bridge Inspection Record 3.

14-Mar-15

Bridge name

Messalo [ bridge

Road name

N 380

Province Cabo Delgado Distance and built year Macomia 48km+700, 2014 (bailay)
Length . Width : aile
cone 45.0m (concrete bridge) ' 4.3m (Bailay)
Span length (concrete bridge 9@5.0m) Width of lane 4.0m(bailey)

Number of span

9 span(concert bridge)

Width of pedestrian

none (bailey)

Coordinates South 11° 50°58.78” Fast 40° 6'23.07” Number of lane Single (bailey)
Heavy vehicle Many track rate Surrounding environmen|{No houses
Traffi Car Most traffic Upstream No firm
c
Bike Few Road [Downstream No firm
Condit
Pedestrian Few ion Sunate side 2 lane pavement road
Weight 20ton Oasse side 2 lane pavement road
Height none ROW 25m from road center line
Contr
ol
Width 4.0m Channel changing Stable
River
Other none conditi|Scouring Record of scouring
on
Public attachment none River name Messalo
Structure Bailey (16bay 3.04m)
Super Bailey(48.6m) was installed in February, 2014 because P4 and P5 were sank by a flood.
struct . The bailey just launch on existing concrete bridge.
Present condition ) o X .
ure Width of lane at existing concrete bridge(L.=45m) is 2@3m=6m.
Structure Abut : Gravity type Pier : Wall type
. River bed contain the fine sand and is scouring.
Subst [present condition K ‘ . 8
ructur Pier were sank down for scouring.
e It is assumed that Abut sank because there is no pile foundation.
Road holizontal alignment : Straight at bridge
Road |Present condition [Vertical alignment : Almost flat incline
The flow is one of branch of Messalo river.
SOther Present condition |From bridge to road(1.5km) way to Macomia is overflow and 10 days traffic close on every yeas.
Telephone cable is installed at upstream (5m away from the bridge). Design drawings
If the pier wash away , bailey also corrupts because the bailey bridge do not have original pier.
Evalu
ation
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Bridge Inspection Record 4.

14-Mar-15

Bridge name

Messalo Il bridge

Road name

N 380

Province Cabo Delgado Distance and built year Macomia 49km+400, 2014 (bailay)
74.7m (Concrete 29.7m + . . R
Length Bailey 45.6m) Width 4.3m (bailay)
Span length 4. Tm+5@5. Om+2@22. Sm Width of lane 4.0m(bailey)

Number of span

6 Span+2 span

Width of pedestrian

none (bailey)

Coordinates South 11° 50°36.11" Fast 40° 6'14.58” Number of lane Single (bailey)
Heavy vehicle Many track rate Surrounding environmen|No houses
Traffi Car Most traffic Upstream No firm
c
Bike Few Road [Downstream No firm
Condit
Pedestrian Few ion Sunate side 2 lane pavement road
Weight 20ton Oasse side 2 lane pavement road
Height none ROW 25m from road center line
Contr
ol
Width 4.0m Channel changing Stable
River
Other none conditi|Scouring Record of scouring
on
Public attachment none River name Messalo
Structure RC slab bridge+Bailay(15bay 3.04m)
Super Existing concrete bridge is RC slab bridge (L=74.4m, 15 span).
struct . 9 span corrupted and 6 span remained as existing bridge.
Present condition
ure
Structure Abut : Gravity type Pier : Wall type
. River bed contain the fine sand and is scouring.
Subst [present condition K ‘ . 8
ructur Pier were sank down for scouring.
e
Road holizontal alignment : Straight at bridge
Road |Present condition [Vertical alignment : Almost flat incline
Telephone cable is installed at upstream (5m away from the bridge)
The flow is one of branch of Messalo river. marshy areas
SOther Present condition |Design drawings.
From bridge to Mapuede bridge is overflow and 10 days traffic close on every yeas.
It is not stable condition that sinking of abut may happen on next flood.
Evalu
ation
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Bridge Inspection Record 5.

14-Mar-15

Bridge name

Mapuede brige

Road name

N 380

Province Cabo Delgado Distance and built year Macomia 52km+000
Length ’ Width 4.3
& 24.0m (bailay) m
Span length - Width of lane 4.0m
Number of span Single Width of pedestrian none
Coordinates South 11° 49'46.79" East 40° 4'35.79” Number of lane single
Heavy vehicle Many track rate Surrounding environmen|{Houses at 200 m awasy from bridge
Traffi Car Most traffic Upstream No firm
c
Bike Few Road [Downstream No firm
Condit
Pedestraian Few ion Sunate side 2 lane pavement road
Weight 20ton Oasse side 2 lane pavement road
Height none ROW 25m from road center line
Contr
ol
Width 4.0m Channel changing Stable
River
Other none conditi|Scouring Record of scouring
on
Publich attachment none River name Mapuede
Sttucture Bailay (8bay 3.04m)
Super Concrete structure remained at upstream on river bed.
struct . Bailay bridge was installed on the site.
Present condition
ure Team obsurbed the water level was only 2m from deck.
Sttucture Abut : Gravity type Pier : none
Subst . River bed contain the fine sand and is scouring at center of river
Present condition .
ructur Water flow was fast at the bridge because so much water at upstream as marshely area.
e Revetment also has a damaged durin the Team survey.
Road holozontal alighnment : Straight at bridge
Road [Present condition [Vertical alighnment : Almost flat incline
The flow is one of branch of Messalo river.
Other - .
s Present condition |The bridge was oveflow on every yeas.
Telephone cable is intralled at upstream (15.5m away from the bridge).
There is not enough the clearance.
Evalu [It is not stable condition that sinking of abut may happen on next flood.
ation
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Bridge Inspection Record 6.

14-Mar-15

Bridge name

Muera [ brige

Road name

N 380

Province Cabo Delgado Distance and built year Macomia 85km+700
Length Width 7.3
& 45.0m m
Span length 7@5.0m+2@5.0m Width of lane 6.3m
Number of span 9 span Width of pedestrian 2@0. 5m
Coordinates South 11° 38'10.00”,East 40° 0'56.00” Number of lane Double
Heavy vehicle Many track rate Surrounding environmen|No house
Traffi Car Most traffic Upstream Banana, Maiz, Mango firm
c
Bike Few Road [Downstream Banana, Maiz, Mango firm
Condit
Pedestraian Few ion Sunate side 2 lane pavement road
Weight none Oasse side 2 lane pavement road
Height none ROW 25m from road center line
Contr
ol
Width 6.3m Channel changing Stable
River
Other none conditi|Scouring Record of scouring
on
Publich attachment none River name Muera
Sttucture RC slab bridge + temporary bridge
Super Two span corupsed and installed temporary bent.
struct .
Present condition
ure
Sttucture Abut : Gravity type Pier : Wall type
River bed contain the fine sand and explored the footin
Subst |present condition | ] P &
ructur Pier was sank down for scouring.
e Temporary bend by H section steel was installed as the girder support.
Road holozontal alighnment : If the new alighment shift to downstreare, it will be straight.
Road [Present condition [Vertical alighnment : Almost flat incline
There is marshelu are at Muera river.
?ther Present condition
It is not stable condition that sinking of abut may happen on next flood.
Evalu
ation
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Bridge Inspection Record 7.

14-Mar-15

Bridge name

Muera II bridge

Road name

N 380

Province Cabo Delgado Distance and built year Macomia 85km+900
Length Width 3.8
8 20.0m m
Span length - Width of lane 3.4m
Number of span Single Width of pedestrian 2@0. 2m
Coordinates South 11° 38'8.42",Fast 40° 1'3.18 Number of lane Single
Heavy vehicle Many track rate Surrounding environmen|No house
Traffi Car Most traffic Upstream Banana, Maiz, Mango firm
c
Bike Few Road [Downstream Banana, Maiz, Mango firm
Condit
Pedestraian Few ion Sunate side 2 lane pavement road
Weight 20ton Oasse side 2 lane pavement road
Height none ROW 25m from road center line
Contr
ol
Width 4.0m Channel changing Stable
River
Other none conditi|Scouring Record of scouring
on
Publich attachment none River name Muera
Sttucture Steel truss girder
Super The bridge design as temporary structure and no gurdrail and pedestrican way.
struct . Crack on concrete deck observed.
Present condition
ure
Sttucture Abut : Gravity type Pier : none
River bed contain the fine sand and is scouring.
Subst [present condition
ructur
e
Road holozontal alighnment : Slightlu curve tower to Oasse
Road [Present condition [Vertical alighnment : About few % flat incline towerd to Oasse
There is marshelu are at Muera river.
Other -
s Present condition
Member of truss has been corroded and need paint.
Evalu |Temporary structure should replace as soon as possible.
ation
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Bridge Inspection Record 8.

14-Mar-15

Bridge name

Mungoe brige

Road name

N 380

Province Cabo Delgado Distance and built year Macomia 99km+200
Length ’ Width 4.3
& 24.0m (Bailey) m
Span length - Width of lane 4.0m
Number of span Single Width of pedestrian none
Coordinates South 11° 32'3.30”,East 40° 1'54.61” Number of lane single
Heavy vehicle Many track rate Surrounding environmen|{No houses
Traffi Car Most traffic Upstream No firm
c
Bike Few Road [Downstream No firm
Condit
Pedestraian Few ion Sunate side 2 lane pavement road
Weight 20ton Oasse side 2 lane pavement road
Height none ROW 25m from road center line
Contr
ol
Width 4.0m Channel changing Stable
River
Other none conditi|Scouring Record of scouring
on
Publich attachment none River name Mungoe
Sttucture Bailay (1bay 4.04m)
Super Existing structure (L=15.5m) is pipe culvert (4 pipes).
struct . Bailay is launch on pipe culvert.
Present condition
ure
Sttucture Abut : Gravity type Pier : none
River bed contain the fine sand and is scouring.
Subst |present condition ) i
ructur Vertical gap occurred at downstrem of culvert and should be remove the culvert as soon as possible.
e
Road holozontal alighnment : Slightlu curve tower to Oasse
Road [Present condition [Vertical alighnment : About few % flat incline towerd to Oasse
Scouring at the river bed downstream occurred intencity about 5m gap.
Other -
S Present condition
Water flow obstruct by the culver and should be remove immediately.
Evalu
ation
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1-6

Social Conditions Survey

1-6-1 Outline of Cabo Delgado Province and Districts

(0))

Outline of the Project Site

Theinvestigation of old eight bridges on N380 will be implemented for bridge replacement
connecting Sunate and Mocinboa da Praia in Cabo Delgado Province located in northern
Mozambique. Cabo Delgado Province has a border of Tanzania. In the north province,
Mtwara Corridor runs to connect Tanzania, Malawi and Mozambique. Nacala Corridor runs
from the east to the west in the south province. N380 is a very important road, because it
connects both corridors.
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Figure 1-6-1 Major Road Network and 6 Districts along N380 in Cabo Delgado Province
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1

The province consists of 16 districts. Of 16 districts, N380 from Sunale to Mocinboa da
Praia connects 6 districts - Ancuabe, Meluco, Quissanga, Macomia, Muidumbe, and

Mocinboa da Praia.

Development of Natural Gas, Liquefied Natural Gas (LNG) and the New City at Palma
Present Situation of Natural Gas Development in Area 1

The natural gas in Cabo Delgado Province has high potential to meet the increasing global
demand.

The oil and gas exploration in the Rovuma River Basin started almost 50 years ago (1950').
Wentworth Resources Limited, an independent energy company, had bid for and won
concessions in three Rovuma Basin areas — one onshore and two offshores. At that time the
Company was partnered with Anadarko and the Mozambique national oil company in the
Onshore and Offshore Rovuma Concessions.

The company began working in all three concession areas in 2006 and by 2008 new
geological data had been acquired in Onshore and Offshore Rovuma, Mozambique.
Anadarko's initiative to drill deep-water wells in the Offshore Rovuma Area 1 Concession
began in the late 20009.

Anadarko, the operator of Area 1, and partners (interest owners of Rovuma Area 1) signed
to order the basic design on construction of the plant for producing liquefied natural gas (LNG)
in December, 2012. An area where the plant developed will be about 7,000ha. The plant is
expected to be constructed next to the Palma port. The plant, which will receive natural gas
not only from Area 1 but also from Area 4 which is adjacent to Area 1, has an annua
production capacity of 20 million tonsof LNG. The plant is supposed to start operation at the
end of 2018 and to produce 10 million tons of LNG at first.

Table 1-6-1 Interest Owners and their Share of Rovuma Area 1

Interest Owner Share
Anadarko Mogambique Area 1 Lda 36.5% (Operator)
Mitsui E& P Mozambique Area 1 Limited 20%
Empresa Nacional de Hidrocarbonetos, ep's 15%
BPRL Ventures Mozambique B.V. 10%
Videocon Mozambique Rovuma 1 Limited 10%
PTT Exploration & Production Plc 8.5%)

Source: MITSUI & CO. LTD. (from the summary of Mozambique Area 1l LNG Project)

The produced liquefied natural gas is expected to be exported to countries such as Japan
and India, and also used domestically.
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Source: MITSUI & CO. LTD. (from the summary of Mozambique Area 1l LNG Project)
Figure 1-6-2 Location of Rovuma Offshore Area 1, Gas Field and Proposed Site of LNG Plant

Source: Anadarko Petroleum Corporation
Figure 1-6-3 Conceptual Drawing of LNG Plant in Palma

2) Master Plan for the Future of Natural Gas
The LNG project in Palma has been prioritized by the government of Mozambique. The
government plans to start with one or two mega projects in Palma, and then evauate future
projects — such as a gas power plant and afertilizer plant.
The projects will be developed in Palma, near the source of Rovuma gas. A significant

amount of infrastructure needs to be developed to build the LNG plant in Palma.
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(®))

3)

1)

The City Development Plan at PAlma

The district government of Palma has released a new urbanization plan for a new city
development in Palma. This comes after the plans for the LNG Park which necessitates the
resettlement action plan. The new urbanization areaisabout 18,000 ha. The planning and the
management of afuture industrial park and urban area which will support the LNG plant are
outlined inthe plan. The plan recommends the installation of heavy industries associated with
the transformation of natural gas and its derivatives, as well as the establishment of new
residences for about 10,000 local workers.

Ports in Cabo Delgado Province

The present situation about the Pemba port, the main port in the province, and the Palma
port which locatesin Palmawhere devel opment of natural gasand LNG is being implemented
is described in this section.

Pemba Port

The Pemba port locates in 200km away from the north of Nacala Port. The Port and
Railways Corporation (CFM) is directly responsible for the port operation and management.
The Pemba port is well-sheltered inside the Pemba bay and has 20m depth.

@ Port Facilities

Thelayout of port facilitiesis shownin Figure 1-6-4. The port has only onejetty, of which
the length and width are 185m and 70m respectively. Water depth alongside thejetty is 7.5m
(12m at high tide). Thetidal level differenceis4.5m. Thejetty is connected to the land by a
79m long bridge. The jetty was constructed in 1957 and refurbished in 1996.

The port provides a warehouse (1,700mz), container yard (which is being expanded to
7,000m2) and 2 reach stackers for container handling in the yard. There is no gantry quay
crane provided.

In addition, Bollore, one of the offshore gas devel opment companies, has constructed ajetty
for supply boats that work with the offshore rigs/platforms.
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Source: Google earth 2015
Figure 1-6-4 Pemba Port
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Photo 1-6-1 Pemba Port

@ Throughput Volume of Cargo
In 2011, atotal of 65 commercia cargo vessels come to the port, al of which were general

cargo vessels except for 3 tankers. The calling of supply boats and other vessels relating to
the gas development project at Rovuma basin has been increasing recently.

The cargo throughput has increased up to 169,800 tons consisting of 116,700 tons for the
containerized cargo and 53,100 tons for the non-containerized cargo. The international cargo
constitutes the majority at more than 80%. The growth rate for 2010-2011 was recorded as
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29% due to the export increase of timber and imports relating to the gas development. The

cargo handling volume in 2010 and 2011 is shown in Table 1-6-2 bel ow.

Table 1-6-2 Cargo Throughput of Pemba Port (2010 & 2011)

2010 2011
Items Unit Domestic International Domestic International
Cargo Cargo Cargo Cargo
Loading (Export) 234 65.2 18.9 89.3
Container 3.3 65.2 0.8 88.8
Miscellaneous 20.1 0.0 18.1 0.5
Unloading (Import) 13.1 29.2 104 51.2
Fuel | 1,000 49 - 3.3 -
Container ton 0.6 22.3 0.8 26.3
M. Transport - 0.0 - 0.1
Miscellaneous 7.6 6.9 6.3 24.8
Total 36.5 94.4 29.3 140.5
Grand Total 130.9 169.8
Source: CFM
2) Palma Port

The Palma port locates in 400km away from the north of Nacala Port and 30km away from
the south of the Tanzania border. There are currently no port facilities, but some small

fishermen’ s boats are observed along the shoreline near the small village located in the west
end of the bay.

Photo 1-6-2 Shoreline and a Village in Palma

The south shore shallow area of the bay is planned for the new port development area
(6,000ha) for which Cabo Delgado Ports (PCD) has been made the concession contract. The
concession contract for the land area facing this port area (7,000ha) has been made by the
natural gas developersto develop LNG plant facilities.
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Figure 1-6-5 Development Area of Palma Port and LNG

“4) Population
1) Past Trend of Population and Population Growth

According to the result of the Population and Housing Census conducted in 1997 and 2007,
the total population in Mozambique accounted for 16,076 thousand and 20,632 thousand
respectively. Onthe other hand, the population in Cabo Delgado Province accounted for 1,380
thousand and 1,634 thousand respectively. Population growth of Mozambique and the
province from 1997 to 2007 was 2.53% and 1.70% respectively. The share of provincia
population in the national population accounted for 8.6% in 1997 and 7.9% in 2007.

Table 1-6-3 Population and Growth Rate of Mozambique and Cabo Delgado Province

Ttem Population Annual Growth (%)
1997 2007 1997 - 2007
Mozambique 16,075,708 20,632,434 2.53
1,380,202 1,634,162 1.70
Cabo Delgado 8.6% 7.9%

Source: National Statistics Institute (INE), Population and Housing Census, 1997 and 2007

2) INE’s Population Projection of Mozambique and Cabo Delgado Province

In 2010, Nationa Statistics Institute (INE) released the demographic projection of
Mozambique during 2007-2040 by province and district level, which is based on the
popul ation projection programs developed by the Bureau of the Census of the United States.

1-69



Preparatory Survey Report on the Project for Construction of Bridges on N380 in Cabo Delgado Province
Chapter 1 Background of the project

Basic parameters of this projection of Mozambigue and Cabo Delgado Province during 2007-
2035 are shown in the table below.

Table 1-6-4 Basic Parameters of INE’s Population Projection of Mozambique and
Cabo Delgado Province during 2007-2035

Item 2007 2010 2015 2020 2025 2035
Mozambique | 20,632 | 22,417 | 25,728 | 29,310 | 33,165 | 41,554
Population (1,000) Cabo Delgado 1,634 1,731 1,893 2,037 2,173 2,437
(%) 7.9 77 7.4 6.9 6.6 5.9
. M ozambique 5.7 5.6 5.2 4.8 4.3 35
Total Fertility Rete == "l gado 57 56 52 46 41 32
Crude Birth Rate (per | Mozambique 42.2 41.6 39.2 36.3 334 29.0
1,000 persons) Cabo Delgado 41.2 40.7 37.6 33.9 31.0 26.8
Crude Death Rate | Mozambique 14.6 13.7 124 10.9 9.4 7.3
(per 1,000 persons) Cabo Delgado 16.5 16.1 15.7 14.2 124 9.7
(97-07) | (07-10) | (10-15) | (15-20) | (20-25) | (25-35)
g/:)‘)”“aj Growth Rate |\ ambique 053| 280| 279| 264| 250| 228
Cabo Delgado 1.70 1.94 1.80 1.47 1.30 1.15

Source: INE, Population Projection 2007-2040

3) Population Projection of 6 Districts along N380

Table 1-6-5 shows the population projection of the 6 districts near to N380 across, Cabo
Delgado Province and Mozambique in 2010, 2011 and 2012.

Table 1-6-5 Population Projection of 6 Districts along N380

2010 2011 2012
Male Female Total Male Female Total Male Female Total

Whole Country*1 10,799,284 111,617,597 {22,416,881 | 11,108,128 | 11,941,493 [23,049,621 11,426,321 |12,274,394 123,700,715
Gabo Delgado Province*2 837,718 893482 | 1,731,200 853,707 910,487 | 1,764,194 869,849 927,486 | 1,797,335
7.8% 71.7% 71.7% 1.7% 7.6% 7.7% 7.6% 7.6% 7.6%

Ancuabe 55,147 59,157 114,304 55,940 59,992 115,932 56,704 60,784 117,488

Quissanga 19,014 20211 39,225 19,158 20,503 39,661 19,158 20,633 39,791

Meluco 12,370 13,194 25,564 12,454 13,272 25,726 12,535 13,347 25,882

6 Districts*3 Macomia 40,865 43,899 84,764 41,496 44516 86,012 42,141 45,142 87,283
Muedumbe 36,648 39,615 76,263 36,980 39,921 76,901 37,290 40,199 77,489

Mocimboa 47,865 49,668 97,533 48,902 50,635 99,537 49,981 51,632 101,613

total 211,909 225,744 437,653 214,930 228,839 443,769 217,809 231,737 449,546
25.3% 25.3% 25.3% 25.2% 25.1% 25.2% 25.0% 25.0% 25.0%

Source: *1 — Stastistical Yearbook 2013 Mozambique, *2 — Population Projection of Cabo Delgado 2007-2040, *3 — Statistics of
Ancuabe, Quissanga, Meluco, Macomia, Muedumbe, and Mocimboa District 2013

&) Work Force

1) Economically Active Population (EAP)

In 2007, the economicaly active population in Mozambique was 7,371 thousand. The
agriculture sector empl oyed the highest portion at about 75.2% (5,544 thousand). On the other
hand, the economically active population of Cabo Delgado Province was 670 thousand. The
agriculture sector employed the highest portion at about 87% (585 thousand).
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Table 1-6-6 Economically Active Population (EAP) by Economic Sector in 2007

Sector Mozambique Cabo Delgado %
Agriculture 5,543,928 584,853 10.5
Industry 489,298 22,489 4.6
Service 1,337,733 62,908 4.7
Total 7,370,959 670,250 9.1
Agriculture 75.2% 87.3%

Industry 6.6% 3.4%
Service 18.1% 9.4%
Total 100.0% 100.0

Source: “The Project for Nacala Corridor Economic Devel opment Strategies’ done by the JICA Study Team

in 2014

2) Unemployment Ratio

According to the report of “The Project for Nacala Corridor Economic Development
Strategies’ done by the JICA Survey Team in 2014, the unemployment ration of Mozambique
and Cabo Delgado Province in 2004/05 was 18.7% and 10.9% respectively. Theratio of the
province was amost half of the whole nation.

6) GRDP and GRDP per Capita
1) GRDP
Thetotal GRDP in Cabo Delgado Province accounted for about MT 9,199 millionin 2011
(2003 congtant prices), which accounted for 4.7% of the GRDP in Mozambique.
The economic growth rates are shown in Tablel-6-7 below. As seen in the table,
M ozambique and the province have marked steady high growth rates at 7-8% since 2000.
Table 1-6-7 GRDP and Growth Rate of GRDP
GRDP (Million MT, 2003 Constant Prices) Annual Growth Tate (%)
1997 2000 2007 2011 97-00 00-07 07-11
Mozambique 69,073.7 84,989.3 | 151,299.9 | 197,524.4 7.2 8.6 6.9
Cabo Delgado 3,518.2 4,038.1 6,904.0 9,198.6 4.7 8.0 7.4
Province 5.1% 4.8% 4.6% 4.7%

Source: The Project for NACALA CORRIDOR Economic Development Strategy done by the JICA Study Team

in 2014

2) GRDP per Capita

GRDP per capita in Mozambique and the province was 4,297 MT and 2,549 MT in 1997
and 7,333 MT and 4,225 MT in 2007 respectively. GRDP per capita in the province was
around 60% of GRDP per capita in the whole country. Economic activity in the provinceis

rather small than the whole country.
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Table 1-6-8 GRDP per Capita of Mozambique and Cabo Delgado Province

GRDP per Capita (MT at | Proportion of GRDP to the | Annual Growth
2003 Constant Price) Whole Country Rate (%)
1997 2007 1997 2007 1997 - 2007
M ozambique 4,297 7,333 1.0 1.0 5.5
Cabo Delgado 2,549 4,225 0.59 0.58 5.2

Source: The Project for NACALA CORRIDOR Economic Development Strategy done by the JICA Study Team
in 2014

W) Poverty and Inequality
1) Poverty Ratio

Poverty ratio in Mozambique and Cabo Delgado Province in 1997, 2003 and 2009 is shown
in Tablel-6-9 below.

Poverty ratio decreased by 14.7% from 69.4% in 1997 to 54.7% in 2009 in the whole
country. Theratio aso declined by 20% from 57.4%in 1997 to 37.4% in 2009 in the province.
Theratio of the province islow compared to the whole country.

Table 1-6-9 Poverty Ratio of Mozambique and Cabo Delgado Province

Poverty Ratio (%) Gap of Poverty Ratio
1997 2003 2009 1997-2003 | 2003-2009 | 1997-2009
M ozambique 69.4 54.1 54.7 -15.3 +0.6 -14.7
Cabo Delgado 574 63.2 37.4 +5.8 -25.8 -20.0

Source: The Project for NACALA CORRIDOR Economic Development Strategy done by the JICA Study Team
in 2014

2) Inequality

Gini coefficient, an indicator for measuring inequality of the income distribution, is
generally used for indicating inequality. Gini coefficient with O represents perfect equality,
while coefficient with 1 implies perfect inequality.

The Gini coefficient of Cabo Delgado Province declined down to 0.098 from 0.445 in 2003
to 0.347 in 2008, indicating narrowing income disparity.

Table 1-6-10 Gini Coefficient of Mozambique and Cabo Delgado Province

2003 2008 Gap
M ozambique 0.415 0.414 -0.001
Cabo Delgado 0.445 0.347 -0.098
Source: The Project for NACALA CORRIDOR Economic Development Strategy done by the

JCA Study Teamin 2014

) Agriculture
1) Sizeof Farmersin Mozambique

The number of total farm-households (agriculture & livestock) in Mozambiqueis 3,827,797,
while their total cultivated area is only 5,633,850 ha. Average cultivated area of al farm-
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households is 1.47 ha. About 99% of farm-households are classified as small, and their
average cultivated areais only 1.43 ha.

Table 1-6-11 No. of Farm-Households and their Cultivated Areas in Mozambique

Small Medium Large Total
Farm—Households (HH) 3,801,259 25,654 884 3,827,797
% 99.3 0.7 0.0 100.0
Cultivated Area (ha) 5,428,571 130,651 74,628 5,633,850
% 96.4 2.3 1.3 100.0
Average Cultivated Area
(ha/households) 1.43 5.09 84.42 1.47

Source: The Project for NACALA CORRIDOR Economic Development Strategy done
by the JICA Study Teamin 2014
Note: Farm scale is defined as follows.
- Small-scale farmer: all factors are under “Limit 1”
- Medium: if one factor is greater than or equal to “Limit 1"
- Large: if onefactor is greater than or equal to “Limit 2”

Factors Limit 1 Limit 2
Non irrigated cultivation area (ha) 10 50
Irrigated cultivation, crops horticulture,

: 5 10
floriculture
Number of head of cattle 10 100
Number of head of goats / sheep / swine 50 500
Number of poultry 2,000 10,000

2) Sizeof Cultivated Farm in Cabo Delgado Province

1)

Table 1-6-12 shows cultivated areas by size of farm in Cabo Delgado Province. The total
cultivated areain the province is 491,151 ha, of which 487,273 ha or 99.2% is cultivated by
small farmers, whereas 0.7% and 0.1% are cultivated by medium and large farmers

respectively.

Table 1-6-12 Cultivated Areas by Farm Size in Cabo Delgado Province (unit: ha)

Small Medium Large Total
Cabo Delgado Province 487,273 3,194 684 491,151
% 99.2 0.7 0.1 100.0

Source: The Project for NACALA CORRIDOR Economic Development Strategy done
by the JICA Study Team in 2014
Note: Farm scale is defined the same asin the Note of Tablel-6-11.

Tourism

Number of Tourist, Nights, and Nights per Tourist

Table 1-6-13 shows the number of international and domestic tourists visited Cabo Delgado
Province, the number of nights to stay and the number of nights per tourist in the past 4 years
from 2011 to 2014.

Total number of international and domestic tourists visited the province increased by about
31% from about 58,900 in 2011 to about 108,200 in 2014. Domestic visitors increased by
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about 71% during the same period and reached to about 44,300 in 2014. The number of
internationa visitors, however, was broadly flat.

The number of guest bed nights increased by about 40% from about 147,300 daysin 2011
to about 206,600 daysin 2014. The domestic guest bed nights increased 15% during 4 years.
However, theinternational guest bed nightsincreased significantly by 85% at the same period.

An overall average number of nights per guest increased by about 7% from 2.5 nights/guest
in 2011 to 2.7 nights/guest in 2014. Though average number of nights per domestic guest
decreased by about 33% from 3.6 nights/guest to 2.4 nights/guest, international bed nights
increased by about 86% from 1.6 nights/guest in 2011 to 3.0 nights/guest in 2014.

Table 1-6-13 No. of Tourists, Nights and Nights per Tourist

2011 2012 2013 2014(2011-2014

Domestic 25,938 34,033 34,665 44,279 70.7%

No. of Guest |Foreign 32,969 29,224 30,515 32,816 -0.5%
Total 58,907 63,257 65,180 77,095 30.9%

Domestic 94,042 95,300 101,215 108,189 15.0%

No. of Night [Foreign 53,226 62,283 83,716 98,409 84.9%
Total 147,268 157,583 184,931 206,598 40.3%

Domestic 3.6 2.8 29 24 -32.6%

Night/Guest |Foreign 1.6 2.1 2.7 3.0 85.8%
Total 2.5 25 2.8 2.7 7.2%

Source: Statistics of Tourismin Cabo Delgado Province, 2014

2) Accommodation

Tablel-6-14 shows the number of accommodations, rooms and beds in Cabo Delgado
Province, 6 districts other districtsin the province.

The number of accommodations, rooms and bedsin the province are 101, 1,236 and 1,852
and the number of accommodations, rooms and bedsin 6 districtsare 20, 191 and 231 in 2014

respectively.
Table 1-6-14 No. of Accommodation Facilities
Accommodation Room Bed
Province 101 1,236 1,852
6 Districts 20 191 231
Other Districts 81 1,045 1,621

Source: Statistics of Tourismin Cabo Delgado Province, 2014

(10) Education

The Ministry of Education (MINED) is responsible for formulation of education policies,
implementation of primary education, secondary education, non-formal and adult education,
technical and vocationa education and tertiary education. There are provincial directorates
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1)

of education and culture and the district services for education, youth and technology. These
entities are responsible for management of the local education system from the opening of
primary schools to the placement and management of teachers.

Education System

The general education system in Mozambique consists of 7 years primary education (EP),
5 years secondary education (ESG), and 4 or more years higher education (Universities). 7
years of EP consists of 5 years EP 1 (Grade 1 ~ 5) and EP 2 (Grade 6 and 7). 5 years ESG
also consists of 3 years ESG 1 (Grade 8 ~ 10) and ESG 2 (Grade 11 and 12).

The technical and vocational education (TVE) system also provided by MINED. TVE
schools provide training in industry, commercial and agriculture subjects. There are two
levels of TVE, namely post-primary (PPTVE: Grade 8 ~ 13) and higher education (Institutes,
etc.). PPTVE consists of basic (PPTVE 1) and intermediate levels (PPTVE 2). Basic leve
schools admit students that have completed the Grade 7 of EP 2, while intermediate level
schools admit students that have completed the Grade 10 of ESG 1 or PPTVE 1. Duration of
PPTVE 1 and 2 are three years.

Compulsory education is not defined by the law in Mozambique. Since 2005, school fee
for primary schools has been eliminated as one of the measures to attain Millennium
Development Goas (MDGs).

Primary

(5 years)

|

| !

} |

. |
Education i + !
! |

! |

(Technical (General (2 years)
Course) bt Course)

Secondary
Education

(3 years)

(3 years)

PPTVE 1 PPTVE 1 PPTVE 1 ESG 1
Industry 1 Commercial 1 Agriculture 1

(3 years)

A 4 v A
PPTVE 2 PPTVE 2 PPTVE 2 ESG 2
Industry 2 Commercial 2 Agriculture 2

<
<
y

(2 years)

Higher 3 - -
Education Institutes University

2)

Figure 1-6-6 Education System
Number of Education Facility

The number of primary and secondary education facility in Cabo Delgado Province and 6
districts along N380 in 2013 is shown in table 1-6-15.
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Table 1-6-15 No. of Education Facilities (2013)

Province & District Primary Secondary
EP1 EP2 ESG 1 ESG 2
C. Delgado Province 941 316%1 45 21
Ancuabe 56 2 3 1
Quissanga 37 11 1 0
Lo Meluco 32 9 2 0
6 Districts Macomia 48 12 1 1
Muidumbe 66 21 2 1
Mocimboa 50 22 2 2
289 77 11 5
Total of 6 Districts

30.7% 24.4% 24.4% 23.8%

Source: District Statistics of Ancuabe, Quissanga, Meluco, Macomia,

Muidumbe, and Mocimboa, November 2013
Note: *1 - Data of year 2012

The number of EP1 and EP2 of primary school are 941 and 316 and the number of ESG1
and ESG2 of secondary school are 45 and 21 in the province in 2013 respectively.

The number of EP1 and EP2 of primary school in 6 districts are 289 and 77 respectively.
It amounts to 30.7% and 24.4% of the province. The number of ESG1 and ESG2 of secondary

school in the districts are 11 and 5 respectively. It amounts to 24.4% and 23.8% of the
province respectively.

Number of Student, Teacher and Student per Teacher

The number of students, teachers and students per teacher in primary and secondary school
in Cabo Delgado Province and 6 districts along N380 in 2013 is shown in the table below.

Table 1-6-16 No. of Students, Teachers and Students per Teacher (2013)

. L EP 1,2 ESG 1, 2
Province & District
Student Teacher |Stu.Per Tec.| Student Teacher |Stu. Per Tec.
C. Delgado Province 313,943 6,732 46.6 43,638 1,465 29.8
Ancuabe 24,740 455 544 1,795 39 46.0
Quissanga 8,070 232 34.8 294 21 14.0
6 Distriot Meluco 5711 196 29.1 1,030 28 36.8
1STCES TMacomia 16,283 310 525 1029 31 33.2
Muidumbe 18,651 350 53.3 2,039 56 36.4
Mocimboa 20,464 401 51.0 3,256 91 35.8
93,919 1,944 483 9,443 266 355
Total of 6 Districts
29.9% 28.9% 21.6% 18.2%

Source: District Statistics of Ancuabe, Quissanga, Meluco, Macomia, Muidumbe, and
Mocimboa. November 2013

The number of students and teachersin EP1 and EP2 of primary school in the province are
313,943 and 6,732 respectively. The average number of primary school students per teacher
i$46.6 students. The number of students and teachersin ESG1 and ESG2 of secondary school
in the province are 43,638 and 1,465 respectively. One teacher has about 29.8 secondary
school students.
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4)

1)

The number of students and teachersin EP1 and EP2 of primary school in 6 districts are
93,919 and 1,944 respectively. It amountsto 29.9% and 28.9% of the province. The average
number of primary school students per teacher is 48.3 students. The number of students and
teachers in ESG1 and ESG2 of secondary school in the province are 9,443 and 266
respectively. It also amountsto 21.6%% and 18.2% of the province. The average number of
secondary school students per teacher is 35.5 students.

Literacy Rate and Enrolment Rate

According to the report of “The Project for Nacala Corridor Economic Development
Strategies’ done by the JICA Study Team in 2014, the literacy rate of the five provincesin
the corridor in 2008 was as low as 31%, less than half of that of the other provinces at 66%.

Primary school Gross Enrolment rate (GER) of 5 provinces in the corridor and other
provinces in Mozambique in 2010 was about 95% and about 93% respectively. There was no
significant difference between the five provinces and other provinces.

Health Care System

The Ministry of Health (MISAU) is responsible for the formulation of health policies and
implementation of projects. MISAU prepares strategic plans for the sector and outlines
principal strategiesthat provide orientation for district and provincial planning.

Mozambican hedth system consists of public sector organizations and private sector
organizations. The public sector relies on the National Health Services (SNS) as the main
service provider on the national scale. SNSisorganized in four levels.

Table 1-6-17 Health Care System in Mozambique

Level Health Facilities
Primary Level (Level 1) Health centers, Health post
Secondary Level | (Level 1) District hospital, rural hospitals, general hospitals
Third Level (Level 111) Provincial hospitals
Fourth Level (Level 1V) Central hospitals

Source: The Project for NACALA CORRIDOR Economic Development Strategy done by
the JICA Survey Teamin 2014

Number of Health Fecilities

Tablel-6-18 below shows the number of health facilities in 6 districts in Cabo Delgado
Province and the province in 2012.

Total 111 hesalth facilities which consist of one Provincial Hospital (Level 111), 3 Rurd
Hospitals (Level 11) and 102 Health Centers and 5 Health Posts (both Level 1) exist in the
province.

36 hedlth facilitiesarein 6 districts. It consists of onelevel 11 Rural Hospital in Mocimboa
da Praia, and 34 Health Centers and one Health Post which are both Level .
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Table 1-6-18 No. of Health Facilities in 6 Districts & Cabo Delgado Province in 2012

Level IV Level Il Level II Level
Province & District Central [Psychiatric | Provincial Rural General District Health Health post Total
hospital hospital hospital hospial hospital hospital center

C. Delgado Province 1 3 102 5 111
Ancuabe 6 6
Quissanga 6 1 7
6 Districts Meluco. S 5
Macomia 7 7
Muidumbe 6 6
Mocimboa 1 4 5
Total of 6 Districts 1 34 1 36

Source: District Statistics of Ancuabe, Quissanga, Meluco, Macomia, Muidumbe, and Mocimboa, November 2013

1) Number of Health Service Staff in Cabo Delgado Province

Tablel-6-19 bel ow shows the number of health service staff and population per staff in the
province in 2012. The province has 3,554 hedlth service staffs. One staff offers medical
servicesto average 506 provincial residents.

Table 1-6-19 No. of Health Service Staff in Cabo Delgado Province in 2012

Higher Medium Basic Elementary General Total
Support
Population of Cabo Delgado Province in 2012: 1,797,335
No. of Staff 111 715 843 1,085 800 3,554
Population | 519 2,514 2132 1,657 2,247 506
per Staff

Source: Statistic Yearbook 2012, Mozambique

12)

1)

2)

13)
1)

Border Posts in Cabo Delgado Province

Number of Border Posts

Thereisaborder post with Tanzaniaat N’ gapain Cabo Delgado Province. Theimmigration
and customs divisions have each office and the transporter is required to have their
documentation processed at least twice in each country. Vehicles are required to obtain
temporary export and import permission.

Working Hours

The border in the provinceis open from 6 amto 6 pm. Logistics operators should consider
the working hours to cross the border.

Road Development Situation in Cabo Delgado Province
Road Networks

The classified roads in Mozambique consist of national roads (primary and secondary) and
regional roads (tertiary and vicina roads). These roads are administrated by the National Road

1-78



Preparatory Survey Report on the Project for Construction of Bridges on N380 in Cabo Delgado Province
Chapter 1 Background of the project

Administration (ANE). Urban roads and unclassified roads fall under the jurisdiction of the

municipal councils and the district administrations respectively.

According to ANE’ sdataas of 2015, the classified road network in Cabo Delgado Province
is 2,937 km, of which about 26% (770 km) are paved. Totd length of primary roads which
consists of 167 km of N1 and 255 km of N14 is 422 km, of which about 67% (282 km) are
paved. Total length of secondary roads including N380 is 365 km, of which about 64% (234
km) is paved. About two third of the national road is paved. On the other hand, pavement
ratio of regional road is very low. Total length of tertiary road is 1,728 km. This is about
60% of total length of the road network in the province. Of 1,728 km, only 254 km (14.70%)
ispaved. Vicina road of 422 km length is not paved.

Table 1-6-20 Road Network in Cabo Delgado Province

Classification Unit Paved Unpaved Total
Primary km 282 140 422
National % 66.82% 33.18% 100.00%
Road Secondary km 234 131 365
% 64.11% 35.89% 100.00%
Tertiary km 254 1,474 1,728
Regional % 14.70% 85.30% 100.00%
Road Vicinal km 0 422 422
% 0.00% 100.00% 100.00%
Total km 770 2,167 2,937
% 26.22% 73.78% 100.00%

Source: ANE, data as of 2015

2) Programs and Projects on Road Devel opment

ANE sets following 4 objectives. To achieve the objectives, ANE provided the priority
projects in road sector as the “ Strategic objectives for the five-year period 2015-2019”.

® |mprovethe passability of roads, prioritizing those that have amajor impact on socio-economic
devel opment of the country

® Making the connection between the main regions of the country and develop the main corridors

® |mprove the capacity at national, provincia and local levels in the design, management and
mai ntenance of the road network, and

® Promoting Road Safety actions and Use of Control of Roads and Right of Way

Projects supposed to be implemented in Cabo Delgado Province in the strategic objectives
are asfollows.
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Table 1-6-21 Road Projects in Cabo Delgado Province
Road Section Length Contents of the Project

Completion of the rehabilitation works — pavement
and rehabilitation of the road, construction of bridges
N14 Ruaca — Montepuez 135 km | Road pavement
. Rehabilitation of the road

N380 | Sunate—Macomia | T18KM | ooy pilitation of bridges s not included.
N381 Negomane — Mueda 175 km | Pavement works
A bridge construction over Lio Ricao
R698 Mueda — Montepuez 220 km | Study on pavement of the road
R775,
R1260

Source:  ANE — Priority Projects of Road Sector for Five Years from 2015 to 2019

N1 Rio Lurio —Metoro 74 km

Palma— Namoto 40 km | Study on pavement of the road

Of the projects in Tablel-6-22, N380 and N381 projects have already been started. The
present situation of the two projectsis asfollows.

Table 1-6-22 Present Situation of Two Road Projects
(N380 Sunale ~ Macomia and N381 Mueda ~ Negomano)

Project Present Situation of the Project
N380: The project including bridge improvement has already been requested to Chinese
Sunate ~ | Government.

Macomia | An environmental license for the project was aready issued in November 2013. Road
(118 km) standard of this section is the same with the section between Macomia and Oasse.
Designing the section has not been done yet.

The conference between China and African countries on budgets and its alocation of
projects requested from the countries is supposed to be held in 2015. Adoption of the
project will be judged in the conference.

N381: A Tunisian consulting firm is now implementing the F/S for the project on the AfDB
Mueda ~ | budget. The F/Swill be completed in June, 2015.

Negomano | Way of raising funds on the detail design and construction of the road such asloan or grant,
(175 km) and a funding agency has not been decided yet.

Thisroad is a part of the road from Tanzania to Mozambique and surrounding countries
such as Zambia and Malawi through N380 and N1.

Source: Hearing to ANE in Maputo

Two roads in the tablel-6-22 are very important because the roads are a part of the road
from Tanzania to Mozambique and surrounding countries such as Zambia and Malawi.
Moreover, in the future, these roads will be apart of N1 to Tanzaniafrom Maputo, the capital
of Mozambique.

14) Rural Water Supply

The coverage of rural water supply in Cabo Delgado Province reached 74.0% in 2011.

The conditions of rural water supply are classified into two categories: “improved drinking
water source” and “unimproved drinking water source.” The former comprises small water
supply systems, borehole/protected dug wells with hand pumps, whereas the latter includes
unprotected dug wells, surface water and others.

The majority of rural water supply in Cabo Delgado Province is provided by borehole and
protected dug wells with hand pump.
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Table 1-6-23 Percentage of Service Population by Type of Water Facilities
in Cabo Delgado Province in 2011

Water Source %
Hand pump 64.9%
Small water supply system 9.0%
Unimproved drinking water source 26.0%

Source: The Project for NACALA CORRIDOR Economic
Development Strategy done by the JICA Study Team in 2014

a5) Gender

Followings are composite indexes for measuring the gender equality.

® HDI (Human Development Index)
® GDI (Gender — related Development Index)
® GEM (Gender Empowerment Measure), and
® GGGl (Global Gender Gap Index)
Each composite index is calculated based on various indicators related to gender classified
into health, education, living standard, economic activities and empowerment.
Table 1-6-24 Indicators by Composite Index for Measuring Gender Equality
Composite Index Indicators for calculating Composite Index
HDI Index for | Long Life & Health Life Expectancy at Birth
calculation of | Education Adult Literacy Rate, Total Enrolment Rate
GDI Living Standard GDP per Capita (PPP)
GDI Same indicators used in HDI by sex
GEM | Difference of | Economic Activities Ratio of legidlator, high government official, and
gender on management position by sex, Ratio of expert and
economic and technician by sex
political Political Empowerment | Ratio of Seat in national parliament by sex
decision Economic Resource Male and Female Income
making
GGGI | Caculates Economic Activities Ratio of Labor Force by sex, Reward for Labor by
ratio of male sex , Average Income by sex, Ratio of legidator,
and female. high government official, and management
position by sex, Ratio of expert and technician by
SeX
Achievement of | Literacy Rate, Enrolment Ration in primary,
Education secondary and tertiary education
Health and Life Health Life Expectancy, Sex Ratio at birth
Political Empowerment | Ratio of Seat in national parliament by sex, Ratio of
Sest in nationa parliament by sex, etc.

Source: Provided by the Study Team based on the Human Development Report (HDI, GDI and GEM) and
Global Gender Gap Report

World Bank collects data on above mentioned indicators by country, and compiles and
publishes as the gender statistics. Followings are gender related indicators on Mozambique.
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Classification Indicators
® Demography Population by sex and age
° gg;:g;r;ﬁ& Living GDP, GDP per capita, GNI per capita
® Long Life & Life expectancy at birth by sex, Fertility rate, Sex ratio
Health at birth, Public expenditure to health sector, Access to
improved water resources, Access to 1mproved
sanitation facilities
® Education Literacy rate by youth and adult by sex, Enrolment
rate in primary, secondary and tertiary education by
sex, School completion ratio in primary and secondary
education, Public expenditure to education sector

® Political Women in ministerial level position, Seats held by women
Empowerment in national parliament

® Economic Ratio of female teacher by primary, secondary and
Activities tertiary education, Labor force of female, Female labor

participation rate (age +15)

Table 1-6-25 below shows the gender related indicators in 2000, 2005, 2010 and 2013 in

Mozambique.
Table 1-6-25 Gender-related Indicators
Index Unit 2000 2005 2010 2013
Demography
0-14 x 1,000 3,998 4,696 5,422 5,843
No. of Female 15-64 x 1,000 5,159 5,756 6,418 6,872
over 65 x 1,000 333 387 449 4388
Total x 1,000 9,489 10,838 12,288 13,203
Total no. of male x 1,000 8,787 10,172 11,679 12,631
Total no. of both sexes x 1,000 18,276 21,010 23,967 25,834
Economy
GDP Current US$ 4.31E+09 | 6.58E+09 | 1.02E+10 | 1.56E+10
GDP per capita Current US$ 235.8 313.1 424.1 605.0
GNIl per capita Atlas method US$ 230 290 460 610
PPP US$ 440 650 880 1,100
Long Life & Health
. . Female (year) 48.96 49.15 50.18 50.77°1
Life expectancy at birth Male (year) 45.96 46.62 4814 | 48951
Fertility rate birth per woman 5.78 5.67 5.41 5.26"1
. . Mae births  per *1
Sex retio at birth female births - - 1.03 1.03
Public expenditure to health sector (% of GDP) 431 431 3.29 2.84'1
Access to improved water source (% of population) 41.1 445 47.8 49.2"1
Access to improved sanitation facilities (% of population) 14.1 17 19.8 211
Education
Youth females aged 15-24 - 50.04"2 56.54"2 -
Literacy rate Youth males aged 15-24 % - 74.36"2 79.84°2 -
Females aged 15 and over - 33.192 36.45" -
Males aged 15 and over - 65.58"2 67.35"2 -
Primary Femae 49.91 71.74 86.45 83.89'1
Mae % net 61.54 79.19 91.93 88.60"?
Enrollment Secondary Femae 2.66 6.07 15.14 17.32"1
ratio Mae 3.74 7.77 16.92 18.15"
Tertiary Female % - 0.94 2.903 -
Male gross - 1.89 4,703 -
Primary Female 12.48 33.84 55.11 48.13"1
School Mae % 19.74 48.5 65.50 56.25'1
Completion Lower Female 2.04 5.01 12.12 14.36"1
Secondary Mae 3.06 7.32 14.67 15.90"1
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Index Unit 2000 2005 2010 2013

Public expenditure to education sector (% of GDP) - 5.2 - -
Political Empowerment (Decision Makers)
Women in ministerial level position % - 13 25.9 27.61
Seats held by women in national parliament % 30 34.8 39.2 39.2
Economic Activities

Primary 25.70 29.91 39.20 40.97"1
Ratio of femal e teachers Secondary % - 17.77 17.95 19.07*!

Tertiary 23.30 21.17 24.824 -
Labor Force Female X 4,816 5,369 5,919 6,293

Total 1,000 8,771 9,919 11,095 11,881
Female labor participation rate (ages 15+) % 87.7 87.4 86.2 85.5
Unemployment rate (% of labor | Female % 9.6 9.3 9.3 9.3
force) Made 8.6 8.3 8.3 8.3
Source: Gender Statistics, World Bank (http://data.worldbank.org/data-catal og/gender-stati stics)
Note: *1-2012, *2 —2003, *3 — 2009, *4 — 2011

Population by age, sex, and urban/rura residence based on the Censusin 2007 is shown in
Table 1-2-26 below.

Table 1-2-26 Population by Age, Sex and Urban/Rural Residence in 2007

Total Urban Area Rural Area
Age Total Male Female Total Total
Population | Population % Population % Population % Population %

0-14 Population | 9,490,607 [ 4,727,764 49.8 4,762,843 502 | 2,601,942 274 | 6,888,665 72.6
% 46.9 485 453 423 48.9

15-59 Population | 9,838,840 [ 4,585,827 46.6 5,253,013 534 | 3,331,839 339 | 6,507,001 66.1
% 48.6 47.1 50.0 54.2 46.1

60+ Population 922,776 433,099 46.9 489,677 53.1 218,193 23.6 704,583 76.4
% 4.6 44 47 3.5 5.0

Total Population | 20,252,223 [ 9,746,690 48.1 | 10505533 519 | 6,151,974 30.4 | 14,100,249 69.6
% 100.0 100.0 100.0 100.0 100.0

Source: Demographic Yearbook 2013 - UN

1-6-2

(0]

Social Conditions of the Study Area

N380, which connects four big villages — Sunate, Macomia, Oasse and Mocimboada Praia,

passes through 6 districts — Ancuabe, Quissanga, Meluco, Macomia, Muedumbe and

Mocimboa da Praia in Cabo Delugado Province. Present conditions of the section between

Sunate and Oasse on N380 are as follows.

Conditions of N380 and Adjacent Roads

N380islargedly divided into two sections - Sunate and Macomia section and Macomia and
Mocimboa da Praia section. Adjacent roads of N380 are N1 of Pemba and Sunate section,
R762 of Mocimboa da Praia and Palma section, R698 of Oasse and Mueda section, N381of
Mueda and N’ gapa section and R766 of Macomia and Mucojo section. Present conditions of
these roads are shown in Table 1-6-27 and Photo 1-6-3 below.
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Table 1-6-27 Present Conditions of N380 and Adjacent Roads

Section Distance Outline
Pemba ~ | About ® A part of N1
Sunate 80km ® 2 lanes each way within Pemba city
(N1) ® Very few streetlights are provided along the road except within Pemba
city and the interchange at N1 and N380.
® Road width of the section between Pemba and Sunate is 10 ~ 12m.
@ A climbing lane has been developed at hilly area.
® Relatively good pavement condition of the road
Sunate ~ | About ® A part of N380.
Macomia 120km ® 2-lane road with about 8m width
(N380) ® No streetlight is provided along the road except at the center of
Macomia village.
® Though potholes are seen in places on the road, pavement condition of
the road is rather good.
® The environment license for rehabilitation of this road section by
Chinese Government had already been issued.
® Planed road width is the same with the width of Macomia~ Mocimboa
da Praia section.
Macomia ~ | About @ Except bridges, rehabilitation works of this road section had already
Mocimboa 150km been completed by Portuguese Government.
da Praia ® No streetlight is provided along the road except within Mocimboa da
(N380) Praia
® Pavement condition of the road is good.
Macomia  ~ | About ® Rehabilitation works of this road section had already been finished by
Palma (R762) | 80km Portuguese Government.
® No streetlight provided along the road
® Pavement condition of the road is good.
Oasse~Mueda | About ® 38m width of the road
(R698) 55km ® Pavement condition of the road is not very good.
@ No streetlight except the center of Mueda
® Portuguese Government has the plan on rehabilitation of the road.
Mueda ~ | About ® The accessroad to the border with Tanzania.
N’ gapa ~ | 175km ® The bridge over RovumaRiver was constructed and opened inthe early
Negomane 2010.
(N381) ® Narrow and unpaved road (a sandy road)
® Almost no traffic
Macomia  ~ | About ® The access road which passes through Quirimbas National Park to the
Mucojo 45km marine resort area
(R766) ® No streetlight along the road
® Narrow and unpaved road (a sandy road)
® Almost no traffic

(N1 road in Pemba City) (Climbing Lane in hily area)
Pemba ~ Sunate (N1)
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T

(N380 near Sunate) (Pavement condition of N380)
Sunate ~ Macomia (N380)

(N'380 near Oasse) (A bridge between Oasse and Mocimboa)
Macomia ~ Mocimboa (N380)

(A bridge between Mocimba and Palma) (R762 between Mocimboa and Palma)
Mocimboa ~ Palma (R762)

(Pavement condition of R698) (R698 near Mueda)
Oasse~Mueda (R698)

(d od (Border Gate at N’gapa)
Mueda ~ N'gapa (N381)
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(Uniao Bridge — from Mozambique side) (Uniao Bridge over the Rovma river)
Bridge (Uniao) over the Rovma River

(A Resort Lodge at Mocojo)
Macomia ~ Mucojo (R766)
Photo 1-6-3 Present Conditions of N380 and its Adjacent Roads

(Sand Road)

) Villages Along N380

Forty one villages shown in Table 1-6-28 below exist within the section between Sunate
and Oasse on N380 in 6 districts.

Table 1-6-28 Name and No. of Villages along N380 by District

. . No. of
District Villages Villages
Sunale, Nankumi, Natocua, Muakide, Nacussa, dJiote,

Ancuabe Nicuita, Biaque, Rapale, Mopanha 10
. Quissanga II, Chongueia, Linde, Milamba, Nivico, Maua,
QUISSINGA | vrijjage 19 !
Meluco Pedreira, Massasse, Mitambo, Uinguia, Nangororo, Roma 6
Koko, Nagate, Bangala 2, Songueia, Machova, Macomia,
Macomia | Muagamula, Aldeia da Paz, Nova Zambezia, 5 Congresso, 11
Chai
Muedumbe | Meangalewa, Xitaxi, Chitunda, Mungue 4
Mocimboa )
daPraia Antadorra, Chinda, Oasse
Total 41
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A3) Present Situation of Areas Around Bridges to be Replaced

Table 1-6-29 shows the name of bridges replaced and its adjacent villages.

Table 1-6-29 Target Bridges and Adjacent Villages

Bridge Adjacent Villages
Catipusse Maua (Quissanga District) and Massasse (Melco District)
Muagamula Al'dei‘a da Paz and Nova Zambezia (both within Macomia

District)

Messdo | . e o
Messalo 111 Chai (Macomia District) and Meangalewa (M uedambe District)
Mapuede Meangalewa and Xitaxi (both within Muedambe District)
m Egg : I Mungue (Muedumbe District) and Antadorra (Mocimboa District)
Mungoe Antadorra and Chinda (both within Mocimboa District)

The current situation of the surrounding areas at bridges is shown in table 1-6-30 below.

Table 1-6-30 Existing Situation of Areas Surrounding the Bridges

Bridge Existing Situation of Areas Surrounding the Bridges

® No village and house exists within about 1.5 km radius from the bridge.

® Main land use within a 200m radius of the bridge is grassland.

® Shrubs scatter in grassland.

® Small fields of maize and cassava etc. scatter at both sides of the road.

® Almost no water exists at dry season.

® The present bridge and an access road to the bridge have never been covered by water.

® Some villagers near the bridge use the bridge for cultivation, gathering firewood and
going to a hospital in Nivico village.

® No village and house exists within about 1.5 km radius from the bridge.

® Main land use within a 200m radius of the bridge is grassland.

® Shrubs scatter in grassland.

® Small fields of maize and cassava etc. scatter at both sides of the road.

Muagamula |[® Almost no water exists at dry season.

® The present bridge and an access road to the bridge have never been covered by water.

® Some villagers near the bridge use the bridge for cultivation, gathering firewood.

® Primary school pupils use the bridge for going to the primary school in Nova Zambezia
village.

® No village and house exists within about 1.5 km radius from the bridge.

® Grassland is main land use within a 200m radius of the bridge.

® Small fields of maize and cassava etc. scatter at both sides of the road.

® Almost no water exists at dry season.

® The bridge and an access road were damaged by the flood in March 2014.

® Some villagers catch fish near the bridge in rainy season.

® Villagers use the bridge for going to the hospital in Macomia.

® Crocodiles inhabit in Messalo river.(hearing from villagers)

® No village and house exists within about 1.5 km radius from the bridge.

® Grassland is main land use within a 200m radius of the bridge.

® Shrubs scatter in grassland.

® Small fields of maize and cassava etc. scatter at both sides of the road.

® Almost no water exists at dry season.

® The bridge was partially broken by the flood in March 2014.

® Few villagers use the bridge.

® Crocodiles inhabit in Messalo river.(hearing from villagers)

® Meangal ewa village exists about 300m away from north side of the bridge.

® Main land use within a 200m radius of the bridge is grassland.

® Shrubs scatter in grassland.

® Small fields of maize and cassava etc. scatter at both sides of the road.
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® Almost no water exists at dry season.

® The present bridge and an access road to the bridge have never been covered by water.

® Many Meangalewa villagers use the bridge for cultivation and gathering firewood.

® Villagers around Meangalewa village use the bridge for going to the hospital in
M eangal ewa.

Mueral
and |1

® No village and house exists within about 1.5 km radius from the bridge.

® Main land use within a 200m radius of the bridge is grassland.

® Shrubs scatter in grassland.

® Small fields of maize and cassava etc. scatter at both sides of the road.

® River water exists even at dry season.

® The present bridge and an access road to the bridge have never been covered by water.
® Some villagers use the bridge for cultivation and gathering firewood.

® Crocodiles inhabit in Muerariver area.(hearing from villagers)

Mungoe

® No village and house exists within about 1.5 km radius from the bridge.

® Main land use within a 200m radius of the bridge is grassland.

® Shrubs scatter in grassland.

® Small fields of maize and cassava etc. scatter at both sides of the road.

® Almost no water exists at dry season.

® The present bridge and an access road to the bridge have never been covered by water.

® Some villagers near the bridge use the bridge for cultivation, gathering firewood and
going to the hospital in Meangalewa village.

Catipusse Bridge
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Mungoe Bridge

(C))

Photo 1-6-4 Present Situation of Surrounding Area of Bridges

Present Living Environment Conditions of Villages along N380
1) Housing Locations and Conditions

N380 is categorized as the secondary road. Therefore, the width of Right of Way (ROW)
of theroad is 15m from the edge of the road. The area of ROW belongsto ANE. Except public
facilities, construction of buildings such as houses within the area is banned in principle.
However, many houses can be seen within the areain aimost all villages along N380, evenin
the section of the road between Macomia and Oasse which has aready been rehabilitated.

L5

Houses along N380 between Sunate and Houses along N380 between Macomiand
Macomia Oasse

Photo 1-6-5 Housing along N380

2) Design and Type of Loca Houses

Almost all houses along N380 are a detached one-story mud house with a thatched roof.
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A Typical Local House along N380 (1) A Typical Local House along N380 (2)
Photo 1-6-6 Typical Local Houses along N380

3) Water Supply

Except residents living in a part of Macomia, residents along N380 use ground water as
domestic water (for drinking, washing and taking shower). Each village along the road has
multiple wells and hand pumps and villagers in each village share the wells and the pumps
with each other. The depth of the wells is about 5m to 10m. The pumps were instaled by
NGOs.

The water supply facility using ground water, constructed during the Portuguese colonial
period, has gtill remained in Macomia. No maintenance for the facility has been implemented
after the independence from Portugal. Therefore, facilities for purification and distribution of
water do not function completely. However, ground water from surrounding mountains has
still been flowing into the intake facility constructed under the ground. The water flows into
the urban area of Macomia through old water distribution pips. Owners of lands where the
pipe exists ingtall afaucet in the pipe and sell the water to villagers in Macomia. The water

clouded due to no treatment.

A Hand pump in a Village
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Collection of Rain Water Selling Water in Makomia
Photo 1-6-7 Water Supply System along N380

4) Electricity

A substation exists dlong N380. Electric wiresrun parallel to both side of theroad. However, no village
along the road uses el ectricity except a part of Sunate, Macomiaand Oasse. Villagers who have electric
equipment have a solar panel for using the equipment.

A Pole Transformer in a Village A Solar Panel
Photo 1-6-8 Electricity Supply System along N380

5) Market

A market full of small shops existsin Sunate, Macomia and Meangalewa. Villagersliving
in the villages and adjacent villages use the markets for shopping for food, clothes and goods

for entertainment.

2 {

e < ; ;
A Market in Sunale A Market in Macomia

1-94



Preparatory Survey Report on the Project for Construction of Bridges on N380 in Cabo Delgado Province

Chapter 1 Background of the project

(©))

1)

2)

Photo 1-6-9 Markets along N380

Present Educational Situation
Present Condition of Educational Facilities

There are primary schools, a general secondary school and a technical school along N380.
There are also five universities in Pemba and one in Mocimboa da Praia.

Though all of 40 villages along N380 except Songueia Village in Macomia District have a
primary school, the school having a class for 7 grades from 1 to 7 exists only in 18 villages.
Remaining 22 schools do not have a class for the upper grades such as Grade 5to 7. Most of
the upper grades pupils in such schools go to a primary school having upper grade classesin
a neighboring village on foot alongside N380. Of these pupils, pupilsin Grade 6 and 7 in
Muagamula village and Nava Viba Village cross Muagamula Bridge on N380 and go to the
primary school in Nova Zambezia Village.

A general secondary school having grade 8 to 12 and atechnical school having grade 8 to
10 exist in Macomia Village. The total number of students in the general school is about
1,100. Of which, about 400 are female students. Many students board in Macomiaor ahouse
in the school. About 160 students board in the house in the school.

A technical school having grade 8 to 10 has been established in Macomiain February 2012.
The school has electricity, machinery and carpentry course. About 350 students including
about 100 female students study in the school at present. Almost al graduates went on to
ingtitutes having grade 11 to 13 classesin Nampula, Beira, Maputo and Pemba.

Present Class Conditions

In Mozambique, 45 to 50 students in a classroom of a primary school are standardized.
However, the number of teachers and classrooms is low compared to the number of students
in many primary schools along N380. Therefore, students in the school are divided into two
groups - morning session group and afternoon session group.

The number of female studentsin Grade 6 and 7 is less than half of the number of Grade 1
to 5. According to teachers, followings are main reasons for not attending a school.
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® Female studentsin the upper grades of the school have to do the housework and field work as
the main labor forcein afamily.

® They do not attend school due to marriage and delivery.

® Their husbands do not have understanding on education.

Table 1-6-31 Present School Conditions (example)

Village Grade No. of Pupil No. of Teachers
Chinda Gl~7 | Gl~5:343(Boy - 168, Girl - 175) 5 teachers (76 pupil/teacher)
G6 ~ 7: 39 (Boy - 16, Girl - 23)
Total: 382 (Boy - 184, Girl - 198)
Antadorra Gl~4 | Tota: 75 1 teacher (75 pupil/teacher)
Xitaxi Gl~7 | G1l~5:420(Boy - 301, Girl - 119) 10 teachers (53 pupil/teacher)
G6 ~ 7: 113 (Boy - 87, Girl - 26)
Total: 533 (Boy - 388, Girl - 245)
Meangalewa | G1~7 | G1~5:1,670 (Boy - 872, Girl - 798) | 27 teachers (70 pupil/teacher)
G6 ~ 7: 225 (Boy - 129, Girl - 96)
Total: 1,895 (Boy - 388, Girl - 245)
Chai Gl~7 | G1~5:768(Boy - 428, Girl - 340) 14 teachers (63 pupil/teacher)
G6 ~ 7: 115 (Boy - 71, Girl - 44)
Total: 883 (Boy - 388, Girl - 245)

Signboard of a primary school G1~5 in

Massasse Primary school in Chinda

Secondary school in Macomia Technical school in Macomia
Photo 1-6-10 Educational Facilities along N380

Table 1-6-32 Educational Facilities by Village along N380

District Village Education Facility Remarks
Ancuabe Sunate 1 primary school (Grade 1 ~7)
((10)] Nankumi 1 primary school (Grade 1 ~ 6) G7 pupils go to Sunate

Natocua 1 primary school (Grade 1 ~ 5) G6 & 7 pupils go to Muakide
Muakide 1 primary school (Grade 1 ~7)
Nacussa 1 primary school (Grade 1 ~7)
Jiote 1 primary school (Grade 1 ~7)
Nicuita 1 primary school (Grade 1 ~ 5) G6 & 7 pupilsgo to Jiote
Biaque 1 primary school (Grade1~7)
Rapade 1 primary school (Grade 1 ~ 3) G4 ~ 7 pupils go to Biague
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District Village Education Facility Remarks
Mopanha 1 primary school (Grade 1 ~ 5) G6 & 7 pupils go to Biague
Quissanga Quissangalll 1 primary school (Grade 1 ~ 5) G6 & 7 pupilsgo to Linde
(6) Chongueia 1 primary school (Grade 1 ~ 5) G6 & 7 pupilsgo to Linde
Linde 1 primary school (Grade 1 ~7)
Ujama 1 primary school (Grade 1 ~ 5) G6 & 7 pupils go to Nivico
Nivico 1 primary school (Grade 1 ~7)
Maua 1 primary school (Grade 1 ~ 5) G6 & 7 pupils go to Nivico
Meluco Pedreira 1 primary school (Grade 1 ~ 5) G6 & 7 pupils go to Mitambo
4 Massasse 1 primary school (Grade 1 ~ 5) G6 & 7 pupils go to Mitambo
Mitambo 1 primary school (Grade1~7)
Uinguia 1 primary school (Grade 1 ~5) G6 & 7 pupils go to Mitambo
Quissanga (1) | Village 19 1 primary school (Grade 1 ~7)
Meluco Nangororo 1 primary school (Grade 1 ~7)
()] Roma 1 primary school (Grade 1 ~ 5) G6 & 7 pupils go to Imbada
Macomia Koko 1 primary school (Grade 1 ~ 5) G6 & 7 pupils go to Nagate
(12 Nagate 1 primary school (Grade 1 ~ 7)
Bangala 2 1 primary school (Grade 1 ~ 5) G6 & 7 pupils go to Nagate
Songueia No primary school Pupils go to Macomia
Machova 1 primary school (Grade 1 ~ 5) G6 & 7 pupils go to Macomia
4 primary schools (Grade 1 ~ 7)
Macomia 1 secondary school (Level 1&2)
1 technical school (Level 1)
Muagamula 1 primary school (Grade 1 ~ 5) G6 & 7 pupils go to Nova Zambezia
NovaViba 1 primary school (Grade 1 ~ 5) G6 & 7 pupils go to Nova Zambezia
Aldeiada Paz 1 primary school (Grade 1 ~ 4) G5 ~ 7 pupils go to Nova Zambezia
Nova Zambezia | 1 primary school (Grade1 ~7)
5 Congresso 1 primary school (Grade 1 ~ 5) G6 & 7 pupils go to Chai
Chai 1 primary school (Grade 1 ~7)
Muedumbe
@ | Meangalewa | 1primary school (Gradel~7) [ |
Xitaxi 1 primary school (Grade 1 ~7)
Chitunda 1 primary school (Grade1~7)
Mungue 1 primary school (Grade 1 ~ 5) G6 & 7 pupilsgo to Magaia
Mocimboa da
Praia(2)
Chinda 1 primary school (Grade 1 ~7)
(6) Health Care Facilities

Only 6 of 41 villages along N380 have a health care center. The center in Biaque, Nivico,
Chai and Chitunda Village provides only 3 services—maternity, pediatric and outpatient care.
Patients who cannot received expert and/or high quality specialized medical treatment at the
center are sent to the bigger heath center in Meangalewa and/or Macomia. In case these
centers cannot either perform appropriate medical measures to such patients, patients need to
be sent to the hospital in Pemba or other city.

The health center in Macomia receives average 150 child patients and 250 adult patients
per day. The center in Macomia has 39 beds, 3 doctors and 11 nurses (7 female and 4 male
Nnurses).
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A signboard of a health cente;r in Tmbada
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A Health Center in Macomia

A sign board of a hospital construction in

Macomia

A health Center in Chai

Photo 1-6-11 Health Care Facilities along N380

Table 1-6-33 Health Care Facilities by Village along N380

District Village Health Facility Remarks
Ancuabe Sunale No health facility Go to Ancuabe
(20) Nankumi No hedlth facility Go to Ancuabe
Natocua No health facility Go to Ancuabe
Muakide No health facility Go to Ancuabe
Nacussa No health facility Go to Biague
Jiote No health facility Go to Biague
Nicuita No health facility Go to Biague
Biaque A health center Maternity, pediatrics and outpatient care
Rapae No health facility Go to Biague
Mopanha No health facility Go to Biague
Quissanga Quissanga ll No health facility Go to Biague
(6) Chongueia No health facility Go to Nivico
Linde No health facility Go to Nivico
Ujama No health facility Go to Nivico
Nivico A health center Maternity, pediatrics and outpatient care
Maua No health facility Go to Nivico
Meluco Pedreira No health facility Go to Nivico or Muaguide (District
4 center)
M assasse No health facility Go to Muaguide (District center)
Mitambo No health facility Go to Muaguide (District center)
Uinguia No health facility Go to Muaguide (District center)
Quissanga (1) | Village 19 No health facility Go to Muaguide (District center)
Meluco Nangororo No health facility Go to Imbada
)] Roma No health facility Go to Imbada
Macomia Koko No health facility Go to Imbada
(12) Nagate No health facility Go to Macomia
Bangala 2 No health facility Go to Macomia
Songueia No health facility Go to Macomia
Machova No health facility Go to Macomia
Macomia A health center Large scale of health center (regiona
core)
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District Village Health Facility Remarks
Muagamula No health facility Go to Macomia
Nova Viba No health facility Go to Macomia
AldeiadaPaz | No hedlth facility Go to Macomia
Nova No health facility Go to Chai or Macomia
Zambezia
5 Congresso No health facility Go to Chai or Macomia
Chai A health center Maternity, pediatrics and outpatient care

Muedumbe
4 Meangalewa | A health center Large scale of health center (regiona
core)

Xitaxi No health facility Go to Chitunda or Meangalewa
Chitunda A health center Maternity, pediatrics and outpatient care
Mungue No health facility Go to Chitunda or Meangalewa

Mocimboa da No health facility Go to Chitunda or Meangalewa

Praia (2)

Chinda A health center No doctor, go to Mbau

7 Conditions of Crossing Bridges on N380

Two Messalo Bridge | & 111 were damaged and partially collapsed by the flood in March,
2014 and people and vehicles could not cross the bridges for one to two months. Except this
event, people and vehicles have been crossing over bridges on N380 after the end of a civil
war in Mozambique in 1992.

Present Situation of Crossing Bridges on N380

All bridges on N380 except eight bridges which are supposed to be replaced are double lane.
Therefore, a vehicle crossing the bridges does not need to wait oncoming cars at the bridges.
Moreover, no bump for reducing speed at the bridges is provided near the bridges. Because
of these, al vehicles can cross the bridges smoothly.

One of bridges which are supposed to be replaced hastwo lanes. Remaining 7 bridges have
just one lane with 3.5 ~ 4.2 m width. Therefore, a vehicle has to wait at the bridges in case
oncoming cars are crossing a bridge. Furthermore, the number of lanesis reduced from two
to one at the bridges, therefore, a bridge sign is set up at one side of aroad in front of the
bridges and bumps are built on aroad at both sides of the bridges for attention to and safety
of drivers. A vehicle crossing the bridges, therefore, has to reduce running speed. Because
of these, total driving time of vehicles running on N380 increases.
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Figure 1-6-7 Suppression Elements of Driving Speed Near Bridges to be Replaced

A primary school exists at each village along N380. Many pupils go to school without
crossing a bridge on N380. However, some pupils of the upper grades of some primary
schools cross a bridge on foot for going to school in a nearby village. Moreover, few heath
centers are provided along N380. Therefore, many villagers cross a bridge for going to a
health center. People in villages near a bridge aso cross a bridge on foot or by bicycle for
cultivating and/or gathering firewood.

1) Situation of Crossing Messalo Bridge | & 111 during floods

Some bridges in Cabo Delgado Province were damaged and collapsed due to the flood
occurred in March, 2014. Messalo Bridge | and Bridge 111 on N380 were also damaged by
the flood. For getting information on traffic situation and bridges on N380 during the past
rainy season, the study team conducted a hearing to ANE in Maputo and Pemba and villagers
near bridges and people catching fish near Messalo Bridge |.

@ The Extent of Damage by the Flood

Messalo | Bridge and 111 on N380 and a part of N380 near Messalo | were damaged by the
flood occurred in March, 2014. Other parts of N380 including bridges except the Bridge |
and Bridge I11, however, had no damage from such as flood, overflow and collapse. It was
the first time that N380 including bridges suffered damage from the flood in March, 2014.

Damages that Messalo | Bridge and 111 suffered from the flood were as follows. A part of
concrete dlabs of Messalo | Bridge went down at the midpoint of the bridge. Piers on the
northern side of Messalo |11 Bridge were damaged and disappeared and some slabs on the
piers collapsed. (See pictures below.)
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Damage of Slab of Messalo I Bridge Collapse of Messalo III Bridge

Source: ANE in Pemba

Photo 1-6-12 Damage to Messalo I & III Bridges

@ Situation of Recovery and Crossing Bridges

Messalo | Bridge & 111 bridge had been damaged in March, 2014. Though disaster occurred
in the end of the rainy season, the water level of Messalo River was still high. 1t took about
one month for that water level of the river to be low. Therefore, the disaster-relief work of
the bridges had started at April, 2014.

Messalo | Bridge did not collapse, but concreate slabs of the bridge became lower than the
center of the bridge because of the flood. Therefore, a bailey bridge with one lane roadway
was constructed on the bridge. It took about one month for the construction work. People
could crossthe bridge on foot through the space between an existing bridge and abailey bridge
during the work.

On the other hand, Messalo 111 Bridge suffered a great deal of damage. Piers of the bridge
had been broken and concreate slabs of the bridge collapsed due to the flood. Therefore, a
bail ey bridge with onelane roadway had been constructed at the same location of the damaged
bridge after construction of new piers. It took about seven months for the repair.

For people who want to cross the river as soon as possible, construction of a bypass road
near Messalo |11 Bridge had implemented at the same time with construction of aBailey bridge
on Messalo | Bridge. It took also one month for construction of the road.

Two boats from GOM and one from a private company were provided for no charge during
construction of Messalo | Bridge and the road for people living in villages near damaged
bridges. Villagers near the bridges also provided boats and carried people for 200 ~ 300 MT
per one crossing per person.

Therefore, people could start crossing the river one month later after drawdown of theriver.
However, vehicle had to wait two months, one month for drawdown of the river and another
one month for construction of the road.
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Messalo Messalo Messalo
Bridge I Bridge II Bridge

(N380)

[ Construction of a bailey bridge on damaged Messalo Bridge 1 and a temporary bypass
road near Messalo III Bridge, and rehabilitation of N380 (for about one month)

[ Preparation of boats for river crossing during construction of a bypass (for about 1
month)

Figure 1-6-8 Recovery Measures

2014
Item
Feb. March | April [ May June July |August| Sep. Oct. Nov. Dec.

Damage & Collapse of 2 bridges
in March 2014

Waiting of River Drawdown (1 months)

Construction of Bypass Road next to
Bridge 3 (1month)

Construction of Beilay Bridge on
Bridge 1 (1 month)

Crossing of River by Boats (1 month)

Recovery of Messalo Bridge 3 (7
months)

People could not cross Messalo River for 1 month.
Vehicles could not cross Messalo River for 2 months.

Figure 1-6-9 Bridge Restoration Schedule and Way of River Crossing during Restoration Works

Source: ANE in Pemba
Photo 1-6-13 Construction of Bailey Bridge at Messalo I Bridge
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Source: ANE in Pemba
Photo 1-6-14 Construction of Temporary Bypass Road near Messalo III Bridge

Source: ANE in Pemba

r“

Photo 1-6-15 Crossing the River by Boat

Construction of a Pier (2)

Construction of a Bailey Bridge (1) Construction of a Bailey Bridge (2)
Source: ANE in Pemba

Photo 1-6-16 Construction of Bailey Bridge at Messalo 111 Bridge

) Alternate Route of N380

According to ANE and villagers near bridges, entire interval of N380 including bridges on
the road has never been impassable even in rainy seasons except damage and collapse of
Messalo | & 111 Bridge due to the flood in March, 2014. However, almost al target bridges
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for replacement are very old and damaged. Damage to the bridgeswill be accel erated because
of increasing traffic volume and heavy vehicles on the road in future. It will increase the risk
for collapse of the bridges. Therefore, aternative routes of N380 connecting Pemba and
Mocimboa da Prair are examined under the assumption of therisk.

In casethat bridges on N380 are collapsed out because of disasters such asfloods, following
two aternative routes are expected connecting Pemba and M ocimboada Praiainstead of N380
in accordance with the national road network of ANE.

® Alternative 1 : Pemba ~ Sunate ~ Montepuez ~ Mueda ~ Oasse ~ Mocimboa da Praia (N1 ~
N14 ~ R698 ~ N380)
® Alternative 2 : Pemba~ Mucojo ~ Mocimboa da Praia (R762)

N14 Montepuez Mueda
RO98

N380 ~
Sunate VMacomia
N1 N380
i Mocimboa da Praia
Pemba R762 7\ Mucojo
- " —~

Indian Ocean

Figure 1-6-10 Alternate Route of N380

Present conditions of N380 and two alternatives are as follows.

Table 1-6-34 Present Conditions of N380 and Two Alternate Routes
Route Present Conditions

About 350km length of the route passing through N1 and N380

The route passes through in between aternative 1 and 2, and reaches to Nacala
Corridor.

Entireinterval of the route has already been paved.

Vehicles and people can travel on N380 even in rainy seasons.

Passing through Quirimbas National Par

About 500km length of the route passing through 4 roads- N1, N14, R689, and N380
The route passing through the inland of Cabo Delgado Province

About 220km between Montepuez and Mueda is unpaved sand or dirt road.
Between Montepuez and Muedais impassable in rainy seasons.

About 200km length of the route passing through R762

The route running along the coast

Theroute is an unpaved sand road.

No bridge has been constructed in several locations on the route. Therefore, vehicles
cannot pass through entire interval of the route even at dry seasons.

® Passing through Quirimbas National Park

Source: The Mozambique Road Network

N380

Alternative 1

Alternative 2

Alternative 1, which starts from Pemba (N1) and passes through Montepuez (N14) and
Mueda (R698) and finally reachesto Mocimboa da Prair (N380), has about 500km length and
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®

passesthrough theinland of Cabo Delgado Province. N1, N14 and the section between Mueda
and Mocimboa da Prair are paved. However, about 220km length between Montepuez and
Mueda on R698 is an unpaved sand or dirt road. According to ANE, the situation of the
section on R698 gets worse in rainy seasons and driving cars on the section is very difficult.

Alternative 2, which starts from Pemba and reaches to Mocimboa da Prair through R762
that runs from South to North along a coast line, has about 200km length. Except city area of
Pemba and M ocimboa da Prair, entire section of R762 has not been paved and is a sand road.
According to ANE, vehicles cannot pass through entire interval of the route even at dry
seasons because there are some locations where no bridge has been constructed yet on R762.

Judging from present situation on both routes mentioned above, it is very difficult for both
routesto replace N380 at present. Furthermore, the study team made a hearing about damage
of N380 by the flood occurred in March, 2014 to some drivers transporting equipment for
natural gas development. They said they did not transport any equipment for 2 months until
completion of bridge rehabilitation.

To avoid a paralysis of regional economy and adverse influence to lives of residents along
N380 by damage of N380, replacement of old bridges is very important and should be
implemented immediately.

Benefits to National Road N380

Followings will be improved by replacement of bridges on N380.

® Traffic flow around the bridges will be smooth due to widening of the bridges from one lane
to two lanes. (no need waiting oncoming vehicles at the bridges)

® Vehicleswill not need to reducetraffic speed near and on the bridges due to removal of bumps
installed around the bridges.

® Concern about collapse of the bridgeswill be removed by replacement of atemporally bridge
to a permanent one.

® Traffic accidents around the bridges will reduce due to widening of the bridges and removal
of bumps.

As benefits to N380, following will be expected due to improvement mentioned above.

Reduction of Travel Time
For measuring travel time between Sunate and Mocimboa da Pria of N380, the road was
divided into two sections, about 120km distance between Sunate and Mocimboa Village and
about 150km distance between Mocimboa Village and Mocimboa da Praia.
Though the section between Sunate and Macomia Village of N380 is about 6m-wide road
and potholes can be seen on the same section, there was no problem for driving. It took about
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80 minutesfor driving about 120km distance. Average running speed in the section was about
90kmv/h.

Driving on the section between Macomia Village and Mocimboa da Praia of N380 was
pleasant, because the section has aready been widened to 7m and repaved by Portugal
Government. It took about 120 minutes for driving about 150km length. Average driving
speed at the section was about 75km/h. The average speed of the vehicle in this section was

dower than that in the section between Sunate and Macomia Village. The reasons were as
follow. There are 7 target bridgesto be replaced within the section. Of which, 6 are one-lane
bridge. Bumps are installed around these bridges to make vehicles to dow down to 30knm/h
for securing safety of vehicles crossing the bridges. Moreover, the vehicle which measured
travel time had to wait some oncoming vehicles at two bridges.

Table 1-6-35 Results of Travel Time Measurement
Travel Time

Section Distance (km) (minute) Average Speed (km/h)
Sunate~Macomia Village 120 80 20
Macomia Village~Mocimboa 150 120 75
Total 270 200 81

All the vehicles driving on N380 will not need to wait oncoming cars crossing bridges
because all one lane bridges on N380 will be replaced with two-lane bridge. In addition,
drivers will not need to slow down around the bridges due to removal of bumps. If vehicles
can be driven on the road of about 150km distance between Macomia Village and Mocimboa
da Praia at average speed 90km/h after replacement of the bridges, vehicles will be able to be
driven on the road of about 270km distance between Sunate and Mocimboa da Praiain 180
minutes (3 hours). Travel time between Sunate and Mocimboa da Praia will be reduced by
about 20 minute after the replacement.

@ Maintenance and Strengthening of Logistics Route between Pemba and Mocimboa da Praia

There are two routes connecting Pemba and Mocimboa da Prair. One is the route passing
through 4 roads— N1, N14, R689 and N380. Distance of thisroute is about 500km. Another
oneisthe route passing through R762. Distance of thisroute is about 200km. However, two
roads - R689 and R762 - are an unpaved road. Moreover, there are some locations where no
bridge has been constructed yet on R762. Because of these road conditions, travel time of
vehicles on these two routes takes more time than the time passing through N380 throughout
the year. Therefore, it is very difficult for both routes to substitute for N380 at present.
Messalo | & 111 Bridge on N380 were damaged and destroyed by the flood in March, 2014. It
took about two months for re-opening the two bridges. Transport operators who used to go
back and forth between Pemba and M ocimboa da Praia stopped operation of trucks between
the two cities during the period.

Closure of N380 and shutdown of vehicles passing through the road due to damage and/or

collapse of bridges on the road caused by flood will never happen after replacement of the
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bridges. It will contribute to improve living condition of people along the road. Furthermore,
it will maintain and strengthen the logistic route connecting cities along the coast in northern
area of Cabo Delgado Province.

@ Possible Increasein Cash Income

Most villagers living along N380 have a life like self-sufficiency. They mainly eat grain
and vegetable grown in their fields. They produce ropes, straw mats and charcoals for their
daily lives. However, they buy clothes and oil by cash gotten from selling vegetables,
charcoals and timbers to tourists passing through N380.

Due to replacement of temporary bridges on N380, no closure of N380 and no interruption
of traffic on the road will occur. Development of natural gas and LNG in Pama will be
accelerated. Theseincreasefuturetraffic volume on theroad. It meansto foreseethe increase

in customers for the villagers. And opportunity for earning more money from customers will
increase for the villagers.

—
—

Selling Fruits ' Selling Foods

Selling Charcoal Selling Lumber
Photo 1-6-17 Roadside Shops or Stands along N380

@ Improvement of Prompt and Smooth Transportation of Patient to Health Facilities

Only 6 health facilitiesexist along N380 at present. Most villagers go to the facility on foot.
Four of six facilities serve only maternity, pediatrics and outpatient care services. Some
patients who need operation are sent to the health facility in Meangalewa or Macomia by an
ambulance.

Due to replacement of temporary bridges on N380, slowing down of vehicle speed and
waiting of oncoming carsat the bridgeswill beresolved. Therefore, patient will betransported
to a health facility by an ambulance promptly and smoothly.
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(10) Possible Problems and Issues due to Bridge Improvement

Dueto improvement of temporary bridges on N380, transportation capacity on the road will

beimproved, and traffic volume on the road will increase. Economic development in Pemba,

Mocimboa da Praira and Palma will be accelerated. At the same time, there will be a
possibility of following problems.

® Increase of number of traffic accidents on N380 due to increase of traffic volume

® Outflow of villagers along N380 to Pemba, M ocimboa da Praia and Palma

Furthermore, immediate improvement of the section between Sunate and Macomia on
N380 and bridges in the same section will be necessary for benefit to whole N380.
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1-7  Forecasting Future Traffic Volume
1-7-1 Traffic Forecast on N380
Future traffic volume on N380 isforecasted based on existing traffic volume and following
parameters.
> Syearstransition of existing traffic volume (2010 — 2014) Traffic Count Survey (6"
April, 2015)
»  Future estimated population
»  Future estimated GDP, GRDP
) 5-year Transition of Existing Traffic Volume (2010 — 2014)
ANE has been implementing annual traffic volume survey on N380 at 7 points from 2010
asshownin Table 1-7-1. Traffic survey was conducted at 2 pointsin the survey andthe ANE’s
traffic survey data were checked. The location of each section is shown in Figure 1-7-2.
Table 1-7-1 Transition of Existing Traffic Volume (12 hours)
Sec. Bridge 2010 2011 2012 2013 2014
. 195 (101) 217 (103) 271 (94) 296 (140) 366 (104)
A Catipusse 51.8% 47.5% 34.8% 47.3% 28.4%
B _ 234 (124) 224 (91) 167 (70) 204 (88) 243 (110)
53.0% 40.6% 41.9% 43.1% 45.7%
c _ — — 193 (77) 237 (98) 280 (121)
39.9% 41.4% 43.2%
267(94) 165 (41) 306 (116) 323 (153) 310 (81)
D Muagamula 35.2% 24.8% 37.8% 47.4% 26.1%
E . — — 402 (174) 435 (231) 397 (122)
43.3% 53.1% 30.7%
. Messalol - 3 — — 284 (108) 215 (59) 376 (173)
Mapuede 38.0% 27.4% 46.0%
G Mueral - 2 255 (162) 306 (122) 347 (139) 314 (120) 255 (95)
Mungoe 63.5% 39.9% 40.1% 38.2% 37.3%
Average 238 (97) 228 (89) 281 (111) 289 (127) 318 (115)
A 40.7% 39.1% 39.5% 43.9% 36.2%

() : Heavy vehicle, First line: All Traffic, Second line: Heavy vehicle mix rate

Source: ANE

Each section of al traffic is just what to show it in figure 2-3-1. It is increasing
approximately 80 number of the car from 2010 to 2014, and it is thought annual mean growth

rate about with approximately 7.5%.

1-109



Preparatory Survey Report on the Project for Construction of Bridges on N380 in Cabo Delgado Province
Chapter 1 Background of the project

Figure 1-7-1 Location Map of Traffic Survey
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Table 1-7-2 Survey Section

Survey Section Section Length Project Bridge

A Sunate — Meluco 82 km No.1 Catipusse

B Meluco — Imbanda 12 km

C Imbanda — Macomia 25 km —

D Macomia — Chai 38 km No.2 Muagamula

E Chai — Litapata 10 km —

F Litapata — Chitunda 14 km No.3 Messalo 1
No.4 Messalo 3
No.5 Mapuede

G Chitunda — Oasse 40 km No.6 Muera 1
No.7 Muera 2
No.8 Mungoe

Figure 1-7-2 Transition of Existing Traffic Volume (number/12 hours)

Traffic count survey was implemented as following date and locations.
» Survey Date and Time: 6 April, 2015 (6:00 — 18:00, 12 hours)
»  Survey Location: No.1 Catipusse Bridge(Section A)/No.8 Mungoe Bridge(Section G)

Table 1-7-3  Results of Traffic Survey

. Passenger | Heavy Ratio of
Survey Location Car Vehicle Total Heavy Vehicles
Catipusse Bridge (Section A) 206 109 315 34.6%
Mungoe Bridge (Section G) 150 88 238 37.0%

The survey result is almost the same of ANE's data.
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F %

No.8 Mungoe Bridge (Section G)

No.1 Catipusse Bridge (Section A)
Photo 1-7-1 Implementation of Traffic Survey

) Estimated Future Population

Future population is estimated in “ The Project for Nacala Corridor Economic Development
Strategies’ shown asfollows.

Table 1-7-4 National Estimated Future Population (National Statics Institute: NSI)

Year 2007 2010 2015 2020 2025 2035
Population 20,632 22,417 25,728 29,310 33,165 41,554
(1,000)
Increase Ratio 2.53 2.80 2.79 2.64 2.50 2.28
(%)

Tablel-7-5 National Estimated Future Population (United Nation: UN)

Ttem G;‘;Y;h 2000 | 2005 | 2010 | 2015 | 2020 | 2025 | 2030 | 2035
Population Low 18201 | 20,770 | 23391 | 250946 | 28567 | 31,253 | 34,046 | 36,786
( 1'000) Medium 18,201 20,770 23,391 26,162 29,177 32,439 35,907 39,459
Hi gh 18,201 20,770 23,391 26,378 29,788 33,625 37,772 42,161
Increase Low — 2.6 24 21 19 18 17 16
Ratio Medium - 2.6 2.4 2.2 2.2 2.1 2.0 1.9
(%) High - 2.6 2.4 25 2.7 2.8 2.8 2.9

Tablel-7-6 National Estimated Future Population (Average)

Item 2010 2015 2020 2025 2030 2035
NSI (1,000) 22,417 25,728 29,310 33,165 37,360 41,554
UN (1,000) 23,391 26,378 29,788 33,625 37,772 42,161
Average (1,000 22,904 26,053 29,549 33,395 37,566 41,858
Average Increase -
Rate (%) 2.75 2.68 2.60 2.50 2.29

Theincreaserate since 2010 is 2.5% and the national population in 2035 has been estimated
to increase 1.8 times more than that in 2010, over 40 million.

On the contrary, the increase rate of Cabo Delgado province is estimated as 2.2% in 2035,
lower than that for whole country.
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Table 1-7-7 Estimated Future Population of Cabo Delgado Province

Year 2007 2017 2025 2035
Population (1,000) 1,634 2,046 2,444 3,034
Average Increase Rate — 2.30 2.20 2.20

(%)

The increase rate of Cabo Delgado Province is adopted for the traffic forecast study in the
project, because project bridges are located in the province.

3) Estimated Future GDP/GRDP
GDP is estimated as shown in Table in “The Project for Nacala Corridor Economic
Development Strategies’.

Table 1-7-8 Transition of GDP

Year 2009 2010 2011 2012 2013 2014
Real GDP (1,000MT) 172,054 | 183,207 | 196,826 | 212,058 | 228,552 | 246,112
Annual Growth Rate (%) 6.4 6.5 7.4 7.7 7.8 7.7
Real GDP per Capita (1,000MT) 8.1 8.4 8.9 9.3 9.8 10.3
Nominal GDP (1,000MT) 269,346 | 323,226 | 375,170 | 426,719 | 485,662 | 552,264
Annual Growth Rate (%) 12.1 20.0 16.1 13.7 13.8 13.7
Nominal GDP per Capita (1,000MT) 34.8 40.8 46.2 51.3 57.1 63.4
Table 1-7-9 Estimated Future GRDP
GRDP (million MT, 2003 constant price) | nnual Growth Rate
Year (%)
2011 2017 2025 2035 2011-2025 | 2011-2035
Cabo Delgado Province 8,152 12,600 31,300 143,600 10.1% 19.7%
Annual Growth Rate (%) — 7.5% 12.0% 16.5% o 0
Nampla Province 26,551 40,700 72,700 148,500 7 5% 7 4%
Annual Growth Rate (%) — 7.4% 7.5% 7.4% 070 =0
Mozambique 177,479 275,300 506,500 | 1,149,200
Annual Growth Rate — 7.6% 7.9% 8.5% 7.8% 8.1%
(%)
Table 1-7-10 Estimated Future GRDP per Capita
GRDP (thousand MT, 2003 constant price) Annual G: owth Rate
Year (%)
2011 2017 2025 2035 2011-2025 | 2011-2035
Cabo Delgado Province 4.57 6.16 12.81 47.33 0 0
Annual Growth Rate (%) — 5.1% 9.6% | 14.0% 7.6% 10.2%
Nampla Province 5.76 7.43 10.84 18.0 0 0
Annual Growth Rate (%) - 4.3% 4.8% 5.2% 4.6% 4.9%
Mozambique 7.70 10.21 15.25 27.66 0 0
Annual Growth Rate (%) | — 4.7% 5.2% 6.1% 5.0% 5:5%

Natural gas development in Indian Ocean that will start from 2018 will have an effect on
GDP of Cabo Delgado Province, and increase rate of GDP is 16.5% from 2025.
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(C))

The project road islocated on connection of Palmawhere natural gas devel opment areaand
Pemba of provincia capital of Cabo Delgado, and GDP of Cabo Delgado is used for future
traffic volume estimation

Results of Future Traffic Volume Estimation

Future traffic volume on the project road in 2022 is estimated as shown in Table 1-7-12.

The growth rate of traffic, population and GRDP becomes 7.5%, 2.5%, 7.6% each, and the
growth rate of traffic adopt for the project due to the amost same result by the rate by GRDP.

There are one (1) lane existing bridges on the project road, and future traffic volume does
not show any drastic increase by two (2) lanes bridge improvement. GRDP of Cabo Delgado
province will shape increase and future traffic volume is estimated for 570 traffic/ 12 hours.

Table 1-7-11 Results of Future Traffic Volume (traffic/12 hours)

Index 2014 2015 2020 2021 2022
Traffic Volume 320 344 494 531 570
Increase Rate — 7.5% 7.5% 7.5% 7.5%

After 2010, nine (9) deep-water tests boring started at the offshore of Pama around the
border of Tanzania, and seven (7) natural gas fields were discovered. The stock of natural gas
was estimated 32 — 65 trillion cubic feet at the end of November 2010, this is the world’
leading product volume. One trillion feet is equivalent to 1 million ton for 20 years of LNG.
Such a huge reserve of natural gasisin the same area and boring will be continued in future.

Ten million ton per year of LNG will be produced in this gas field. This volume is
equivalent to 10 % of import volume of per year of Japan, and 10 LNG power plants of 1
million kilowatt generation can be operated. The design of LNG plant isimplemented to open
in 2018 and 50 million ton per year can be produced out in the future.

The scale of LNG plant is approx. 7,000 ha. In addition, 18,000 haindustrial complex that
includes factories of ammonium esters chemical fertilizer, methanol ethylene petrochemical
and power plant. The number of employeein the areareaches 10,000. The economic condition
of Cabo Delgado will be better due to development of these LNG affiliated industries and
traffic volume on the National 380 have possibility of increase in the future.
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1-7-2

Order of Priority

The Analytic Hierarchy Process is used as one of the resources for compiling the
construction plan to determine the order of priority for reconstructing bridges. The AHP,
which was developed isahierarchica anaysistechnique for determining the order of priority.
In this project, the field survey were conducted upon setting six assessment items, 1) degree
of damage, 2) record of overflow, 3) scale of the river, 4) traffic volume, 5) environmental
and social considerations, 6) population, and the order of priority indicated in Table 1-7-12
was obtained.

The comparison of the bridge examined the bridge group which is closed the each location
as for the Messalo group of the Messalo | Bridge, the Messalo 111 Bridge and, the Mapuede
Bridge and for the Muera group of Muera |l Bridge, and the Muerall Bridge.

Table 1-7-12  Order of Priority of Bridges

Priority Bridge name
1 Messalo group
2 Muera group
3 Mungoe bridge
4 Muagamula bridge
5 Catipusse bridge
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CHAPTER 2 CONTENTS OF THE PROJECT

2-1 Basic Concept of the Project
2-1-1 Project Aim

ANE's Master Plan for the national highway network contains a basic policy for the road
maintenance plan which aims at the national development program shown in Table 2-1-1.

The basic policy emphasizes the establishment of a highway network and improvement of
existing roads because of their importance for safety and the reinforcement of transportation
capacity.

Table 2-1-1 Basic Policy
National National Development . o .
Development Goals Strategy Policy Direction for Highway Network
Minimization of traffic accidents through continuous
Development of Human | expansion and management of safety facilities.
Resources Enhancement of accessibility through the
Productivity establishment of a systematic highway network.
I mprovement Expansion of traffic infrastructure including the
through Economic establishment of a systematic highway network.
Devel opment Development of Improvement of highway design, construction of new
Capabilities bridges.
Infrastructure . .
Improvement and expansion of drainage system and
facilities.
I mprovement of pavement.
Reducing the gap between rich and poor through
Promoti f Poverty Reductionand | balanced regional development.
omotion of. Social Development Improvement of accessibility to regions with potential
Industrialization for rowth
Enhancing National g —— -
Competitiveness _ _ Connectivity between regions.
National Integration Promotion of policies related to national development
plans.

Source: ANE Master Plan

Thisproject ishasahigh priority in the Master Plan sinceiit is part of the road network which
links the northern part of Mozambique with the Tanzanian border.

Although the asphalt pavement of N380 was rehabilitated, the temporary target bridges were
never repaired and problems such as bridges being washed away during disasters, traffic
restrictions on heavy trucks, and traffic accidents still remain.

ANE strives to solve these problems and promote economic and social development in the
northern region of Mozambique and neighboring countries such as Tanzania, Maawi and

Zambiathrough the improvement of the transportation capacity of N380.
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2-1-2

2-2
2-2-1

(0]

This project aims at contributing to the maintenance of the entire length of N380 through the

construction of bridges.
Outline of the Project

The aim of this project isto reconstruct the 8 target bridges on National Road 380 in order to
achieve the goals mentioned above.

The successful completion of the project will ensure safe year-round traffic conditions on the
route, decrease traffic accidents and eliminate disaster risks. Furthermore, other benefits such
as reduced transport time and distance, increased transportation capacity, benefits for the poor
and regional development can also be expected.

The scope of this project is to reconstruct the following 3 target bridges and their approach
roads.

Table 2-1-2  List of Target Bridges

. Coordination
No. | Bridge Name South East
1 Messalo | 11°50'58.78"S 40° 6'23.07"E
2 Messalo 111 11°50'36.11"S 40° 6'14.58'E
3 Mapuede 11°49'46.79"S 40° 4'35.79"E

Outline Design of the ODA Project

Design Concept

Basic Concept

Thisisagrant aid project for the reconstruction of bridges along a highway which will make
amgjor contribution to economic development, lifestyle improvement and poverty reduction in
Mozambique.

There are numerous bridges on the target route which become inundated during the rainy
season and narrow temporary bridges which impair the functions of the highway.

Based on the policies described below, this survey covers the construction of eight bridges
with approach roads as requested by the Mozambique government and based on findings of
field surveys and discussions with related agencies.

The aim is to rationaize the design, construction and maintenance and reduce costs by
preparing a construction plan which uses standardized structures and allows the shared use of

temporary materials and equi pment.
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@)
1)

2)

3)

The approach roads will be connected with existing roads over the shortest possible distance
while satisfying the curve radius and longitudinal profile specified in the road standards of
M ozambique.

Concept for Natural Environment Conditions

Climate
The target area has atropical savannah climate in the south and a climate with mild winters

and light rainfall in the north.

In the northern region, the dry season lastsfrom May to October whilethe rainy season begins
in November and endsin April.

Sinceit ispossiblefor the approach roads of the Messalo |, Messalo 111 and Mapuede bridges
to become flooded by river water which makes them impassable, the water level during the
rainy season needs to be taken into consideration in the construction plan.

Because temperatures exceed 30°C on many days during the dry season, measures are aso

required to ensure the quality of hot weather concreting.

Hydrological Conditions
When planning the bridges and roads, the clearance under the girders and abutment

locations are decided in accordance with design conditions based on the results of field surveys
and hydraulic analyses. The following seven items are most important for the hydrological
analysis:

a) Confirmation of the entire river basin

b) Collection of rain data

¢) Varied flow calculation (for some bridges)

d) River discharge cal culation method

€) Preparation of flood control model (for Messalo River)

f) Calculation of high water level for bridge design

g) Consideration of countermeasures

Design Seismic Coefficient

According to the SATCC bridge design standard, the seismic intensity in the target areais
estimated to be MM6 (Modified Mercali Intensity 6) as shown in Figure 2-2-1.

Asindicated in Figure 2-2-1, avalue of 0.03g isadopted as the maximum ground accel eration.
Regarding the design horizonta seismic coefficient for bridges, it is necessary to consider the

amplitude caused by structural response.
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Therefore, the peak acceleration at the pier topsis approximately twice aslarge asthat on the
ground.

Accordingly, the following design seismic coefficient will be used in the project:

kH = 0.03X 2 = 0.06 (=0.10)

i

-\ SN

Namibia

i.
\

vin Bay
WVindhouk.

Source: Code of Practice for the Design of Road Bridges and Culverts (2001)

Figure 2-2-1 Seismic Intensity

3) Concept for Social and Economic Conditions

Thetarget areaislocated in the northern part of the country where poverty levels are high even
for Mozambique.

Locally available materials will be utilized to the extent possible in order to contribute to the
economic development of local areas.

In addition to providing manual |abour opportunitiesfor local residents, relatively ssmple bridge
designs will be adopted so that local workers can also participate in bridge construction work.

The bridge structureswill also be standardized in order to help improvetheskill level of workers

because the same work will be repeated.
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Since there are washing places around the target bridges, they are planned to be relocated in
order not to endanger the livelihoods of local residents in case they might be affected during the
construction stage.

“) Concept for the Conditions and Special Circumstances in the Construction Sector

1) Material Procurement
Materials available in Mozambique include cement, concrete aggregate, timber for
formwork, fuel, etc. Cement additives, reinforcing bars, bitumen and steel guardrails, etc. are
usualy procured from South Africa, while pre-stressing steel wire, elastic bearings and

expansion joints will be procured from Japan.

2) Procurement of Construction Machinery
Although heavy machinery for road construction and general civil engineering work is
available from local construction companies, numbers are limited and it is difficult to obtain
such machinery on time. Moreover, it is difficult to obtain heavy construction machines such
as large cranes and vibrating hammers required for bridge construction in Mozambique. Most
of theimportant construction equipment is therefore planned to be procured from South Africa

and special machines for piling works etc. will be procured from Japan.

3) Procurement of Labor
Workers can be procured from local construction companies in Mozambique, but there are
few skilled workers who have experience of bridge construction. Because experienced
workers tend to be concentrated around the capital Maputo, such workers' pay rates tend to
increase as it is necessary to consider additional allowances such as the approximately 4,000
km travel distance to the construction sites. It will also be necessary to comply with the Labor

Law (Le do Trabaho) in Mozambique when recruiting local workers.

&) Use of Local Contractors
Many of the large construction companies in Mozambique are local affiliates of foreign
companies which have their head offices in South Africa, Portugal, Brazil, etc. Such foreign
affiliated construction firms have been awarded major public works in the past, have participated
as subcontractors in past Japanese ODA bridge construction projects, and can therefore be used
again on this Project.

(6) Operation and Maintenance
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1)

2)

Sincethetarget bridgeswill be concrete structures, the bridge structures will not require frequent
maintenance work. Required activities mainly consist of periodic inspections of pavement,
embankments, bridge handrails, etc. Since such work does not require any specia technology, it

can be carried out as part of conventional road maintenance work.

(7) Bridge Design Concept
Design Criteria
The design of the target bridges will basically comply with the road design criteria in
Mozambique (ANE Design Standard) and SATCC. However, any necessary itemslacking from
these standards shall conform to the specifications for highway bridges stipulated by the Japan
Road Association. Table 2-2-1 shows the main design conditions to be applied in the design.

Table 2-2-1 Bridge Design Conditions

Item Design Condition Remarks
Design discharge, 100 year return period based on | ANE standard
return period hydrological analysis
Vertical clearance under | Flood water analysis
bridge girders Japanese standard
geg
Liveload SATCC (NA, NB-36) ANE standard
B live load SATCC standard
Japanese standard
Seismic load Seismic coefficient = 0.1 SATCC standard
Thermal load +49° C~0°C SATCC standard

Location of New Bridges

There are three possible locations for the new bridges: the existing location, or on the
upstream or downstream side. The following items were compared for each bridge and the
bridge locations selected based on an overall perspective.

As aresult of the comparison, the bridges shall be constructed at their existing locations.
a) Traffic conditions and saf ety due to horizontal aliment
b) Existence of any public facilities

¢) River channel and soil conditions

Table 2-2-2 Site Conditions and Bridge Locations

No. Bridge Hm:izontal Public facilities | River channel | New location at
name aliment

1| Messalo | Straight Telephoneline | Reservoir area | Existing bridge

2 | Messdo Il Straight Telephoneline | Reservoir area | Existing bridge

3 | Mapuede Straight Telephoneline | Reservoir area | Existing bridge
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3) Width of Bridges

The continued use of the approach road width is considered based on present road conditions

and the N380 rehabilitation plan, the traffic lane, sidewalk and shoulder widths shown in Table
2-2-3 and Figure 2-2-2 are therefore adopted.

Table 2-2-3 Bridge Width

)] Approach Road Design Concept
1) Alignment Plan

Item Width Remarks
: Apply ANE standard for primary roads in consideration
Trafficlane 3.5m of the future upgrading of N380 to N1.
, The average sidewalk width of existing bridges on N380
Sidewalk 0.85m is adopted.
To secure space between vehicles and the sidewalks and
Shoulder 0.25m clearly show the outside line continually with the
approach roads.
AS Pavement t=50mm FH

2.5%

2.5%

Figure 2-2-2 Bridge Width

The aignment is basically connected to the existing roads with the shortest length in

accordance with the bridge design policy and geometric design standard. Schematic drawings

of the horizontal alignment and their evaluation are shown in Table 2-2-4. A straight alignment

Is basically maintained since the new bridges will replace the existing bridges. The new

alignment ensures good traffic conditions and the linear shape is superior for visbility.
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Table 2-2-4 Horizontal Alignment

Bridge Name Horizontal alignment Evaluation Location
L=about 280m
Good traffic conditions and
Messalo | Messalo 1 Messalo 2 | visibility due to straight |Existing
—r—r = === E==—F | alignment from Messalo 1 to |bridge
— oo Messalo 3
L =about 250m R=about 450m | Good traffic conditions and
Messalo Il Messalo Messalo 3 e visibility due to straight |Existing
- —-——— ==l -~ alignment from Messalo 1 to |bridge
— oo Messalo 3 and R=450m link
L=about 150m
R=about 500M | Good traffic conditions and |- .
Mapuede . Erm i me e = visbility due to dtraight E’?:f'”g
oo alignment and R=500m link riage
2) Typical Road Cross-Section

The cross-section of the approach roads isto be asfollows: 3.5m traffic lane, 1.0m shoulder,
and 0.5m marginal strip based on the current road width and the N380 rehabilitation plan. The

approach road cross-section is shown in Figure 2-2-3.

10600

Shoulder
1000
Seal Coat

Shoulder
1000
Seal Coat

800 7000 800

CARRIAGE WAY

3500 3500

Figure 2-2-3 Typical Road Cross-Section

) Concept for Construction Method and Period

1) During the rainy season, it is anticipated that road conditions will deteriorate and it will be
difficult to transport equipment, materials and workers around the bridge sites. Therefore, a
sufficiently long construction period is planned based on rainfall data and consideration of

local conditions and safety issues.
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2) Since it is extremely difficult and dangerous to construct foundations and substructures in
rivers with high water flow, the construction plan assumes the pier foundations will be

completed during the dry season.

2-2-2  Basic Plan
2-2-2-1 Outline of the Plan

The bridge length, super- and substructure type, and the approach road length are shown in
Table 2-2-5 as a summary of the bridge plan that is devised by the project.

The aim is to standardize the structures using the same form to the extent possible for the
bridge and road plan to be ableto procure most of the construction materials and machinesfrom
third countries and Japan.

In addition, the plan has been prepared to reduce construction costs, enable workersto learn
new skills through cyclic performance of the same construction work, and to improve work
efficiency.

Table 2-2-5 Scale of Structures
No Bridge Length Super- Sub- Pile Road
) name (m) structure structure length (m)
, Abutments (inverted Cast-in-
1| Messalo1 175 | PCT-girder T-type), Piers (wall type) | place piles 545
. Abutments (inverted .
2 | Messalo 3 140 ditto T-type), Piers (wall type) ditto 520
. Inverted T-type .
3 | Mapuede 35 ditto abutments ditto 445
Total 350 1,510
2-2-2-2 Hydrological Analysis
€)) Rainfall Data

The below daily and monthly rainfall data were obtained from two rainfall stations. Sincethe
statistical rainfall data a¢ Mueda and Macomia are not very reliable due to missing records,
rainfall intensity was cal culated using data from the M ontepuez station which has records of the
missing data from the missing periods. The rainfall stations and river information are shown in
Table 2-2-6 and Table 2-2-7.

Table 2-2-6 Rainfall Data

Station Observation period Data Missing period
Mueda 64 years (1951-2014) Monthly 34 years
Macomia 63 years (1951-2013) Monthly 39 years

29
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Montepuez 46 years (1969-2014) Daily 2 years
Marrupa 46 years (1969-2014) Daily 12 years
Table 2-2-7 River Information
River name CatCh(Il?;I;; area Length (km) Gradient (%)
Messalo 21,803 460 0.13
Mapuede 137 32 0.57

) Return Period
The return period used to calculate spillage varies depending on the structure type, and the
design of the return period for bridges and culvertsis shown in Table 2-2-8.
A return period with a 20-year discharge was selected for each bridge in accordance with the
ANE standard.
Table 2-2-8 Return Period Standard
) Return period
20-year discharge Culvert Bridge
Discharge < 20m°/s 10 20
20m°/s < discharge < 250m®/s 20 50
250m®/s < discharge 30 100
Source: ANE standard
Table 2-2-9 Return Period
River name 20-year (iischarge Return period
(m°/s)
Messalo 7,396 100
Mapuede 339 100
A3) Hydraulic Analysis Results

The design discharge, flow velocity, fluid factor and design water level based on hydraulic

analysis results are shown in Table 2-2-10.

Table 2-2-10 Hydraulic Analysis Results

Design .
No Bridge name discharge Velocity Fluid factor Water level
(m3/s) (m/s) (m)
1| Messalo | bridge 4,694 4.61 0.63 50.0
2 | Messalo 111 bridge 2,742 4.06 0.61 50.0
3 | Mapuede bridge 470 2.16 0.27 45.9
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“)

2-2-2-3

)

1)

2)

Vertical Clearance

The design of the vertical clearance from the bottom of the girder to the high water level
refers to the Japanese standard which is basically 1.0m and 1.5m for Messalo | bridge and
Messalo Il bridge.

Bridge Design Conditions

Live Load
The live load complies with the SATCC standard. According to the SATCC standard, it is
stipulated that NA load and NB load should always be considered in the design for highway

bridges. Hence thisis complied with in the design.

Number of notional lanes
According to the SATCC standard, when the carriageway width is4.8m or more, the number

of notional lanes should be asindicated in Table 2-2-11, but when the carriageway is less than
4.8m, the number of notional lanes should be derived by dividing the width by 3. The number

of notional lanesin this case can be three lanes.

Table 2-2-11 Carriageway Width and Number of Notional Lanes

Carriageway width (m) Number of notional lanes*
4.8 up to and including 7.4 2

above 7.4 up toandincluding 11.1 3

above 11.1 uptoand including 14.8 4

above 14.8 up to and including 18.5 5

above 18.5 upto and including 22.2 6

v notional lanes are imaginary lanes for the application of the design loading and
should not be confused with traffic lanes on the roadway

Source: SATCC standard

NA load
NA load is a combination of lane load and concentrated load. The lane load intensity Qa

(KN/m) is determined from the loaded length as shown in Figure 2-2-4.

2-11



Preparatory Survey Report on the Project for Construction of Bridges on N380 in Cabo Delgado Province

Chapter 2 Contents of the Project

AVERAGE LOAD PER METRE OF NOTIONAL LANE INKN

Ga =

NGT TO SCALE

cas 18,6

/ L

4] )
L = EFFECTIVE LOADED LENGTHS IN METERS

Figure 2-2-4 Relationship between Loaded Length and Lane Load Intensity (NA load)

Load Intensity

Qa

2/3Qa
1/2Qa

In cases with multiple design lanes, the load intensity is changed according to each

lane based on Qa above.

~ RS 1st Lane
NS '~
~ ~ - ~ .
~
SS '~
~ ~ ) ~ .
~Z — - — > —2nd Lane
~
~ ~
————— 3rd Lane and other lane
' ' Loaded length(m)
12 18 36

Figure 2-2-5 Load Intensity by Lane

Regarding concentrated load, 144/, (n) is placed in the most critical position for each lane.

Incidentally, n indicates the lane number.

Table 2-2-12 Concentrated Load on Each Lane

First lane

1440 kN

Second lane

144/ 2=101.8 kN

Third lane

144/ 3=83.1 kN
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3) NB load
Concerning NB load, it is permissible to consider as many vehicles as possible in the

perpendicular direction to the bridge axis, however, only one vehicle may be loaded in the
bridge axisdirection. The basic position for loading in the perpendicular directionis 0.6 m away
from the curb, however, in cases where the clearance between the curb and the bridge handrail

is more than 0.6 m, the position is 0.15 m from the curb.

25
0.0
0.0

N per wheel
N per axle
N per vehicle

=X

3
-

OO
3

« 2m » <« X=Gmto26m » Zm »
Discrete dimensions of 6, 11, 16, 21, 28 may be used for X
Figure 2-2-6 NB load
Table 2-2-13 NB Loading Conditions
Class Loaded area/wheel Wheel load Weight/vehicle
NB24 0.245m x 0.245m 60kN/wheel 960kN/vehicle
NB36 0.300m x 0.300m 90kN/wheel 1,440kN/vehicle
MIN
0.15m
<—>X
0.6m>
NB
r====r=-===1-=°=717
| | | |
! ! ! !
| | | |
A 4 A 4 A 4 A 4 v v v v
Figure 2-2-7 Wheel Load Arrangement and Load Intensity
4) Sidewalk live load

In cases where the loaded length is less than 25m, the sidewalk live load is 5.0kN/m?, and

when the loaded length is more than 25m, the load is 25/ L (where L is loaded length).

However, the load must not be less than 1.5kN/n?.
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2) Material Strength
The design strength of concrete is determined by considering actual performance values
from previous projects in Mozambique. Similarly, the strength of reinforcing bars to be used

in the project is shown in Table 2-2-15.

Table 2-2-14 Design Strength of Concrete (cylinder)

Member Design strength (N/mm?)
Post-tension T-girder 40 (main girder), 30 (cross-beam)
Pier 30
Abutment 24
Cast-in-situ pile 30
Handrail 24
Sidewalk 18

Table 2-2-15 Design Strength of Reinforcing Bars

Yield strength Tensile strength
Member (N/mm?) (N/mm?) Remarks
0 ,
Post-tension T-girder More than fy=450 More than 110% of yield SABS920
strength
Abutment, pier ditto ditto ditto
Cast-in-situ pile ditto ditto ditto
Handrail ditto ditto ditto
Table 2-2-16 Design Strength of PC cables
. Nominal Speclfie.d . Minimum
Nominal characteristic
. area 0.2% proof | Cable type
size (mm) (mm?) force force (kn)
(kN)
1T125 100 182 155 SWPR7B
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2-2-2-4 Selection of Bridge Length

It is difficult to determine the river width because the topography around the target bridges
isflat.

The scale of flooding has increased and unexpected natural disasters have become more

common in Mozambiqgue in recent years.

Bridge length is decided in accordance with the procedure shown in the below figure in

consideration of the following conditions such as topography and climatic conditions.

a) Adopt bridge length in excess of existing bridge length
b) Secure sufficient flow area under bridge to allow flood water in the river
c¢) Consideration of driftwood

d) Standardization by adopting the same length for each span

START

v
— Provisionally decide bridge length longer than for
existing bridge

\ 4

Decide standard span

1

Set standard span length

\ 4
Implement hydraulic analysis considering the
new bridge (Calculate HWL & flow velocity)

1

Examine flowing area

—— No — OK
v
Decide optimal
bridge length and span length

Figure 2-2-8 Selection of Bridge Length
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(©))

1)

Assumption of Minimum River Width

River width is assumed by investigating existing bridges, conducting interviews on and
investigating the flood level, as well as past flood traces. Basically, the river width assumes the
length of the existing structure. In case of structures that have been overflowed in the past, the

assumed length isthat of the Bailey bridge.

Standardization of Span Length

The recent flood damage was concentrated in the northern part of Mozambique, and the
superstructures of the target bridges were washed away by flooding in 2014.

The reason for why the structures were washed away is assumed to be the small opening
channels, scour, and the large quantity of driftwood which had collided with the piers.

Against this background, possible countermeasures include reducing the number of piersin
case of small bridges and securing sufficient span length.

The span length has been standardized in order to reduce construction costs and shorten the
construction period by standardization and parallel use and/or reuse of construction facilities,
temporary material, and construction machines.

The required span length is approximately 35m in accordance with the standard span length
calculation formula and hydraulic analysis results (4,694 m%s for Messalo | bridge and 2,742
m3/sfor Messalo 111 bridge).

Therefore, multiples of the standard 35m span length are used for bridges longer than 35m.

L (span length) = 20+ 0.005Q= 20 +0.005 x (4694+2742)/2 = 35.0m

Design Policy for Bridge Length at Messalo River
The present conditions of the Messa o bridges and the bridge length selection policy are as
follows.

River width
The flood discharge of Messalo River at the point where it crosses National Highway No.

380is 10,738 m¥s. According to the flooding analysis results, the width of the Messalo River
becomes approximately 2,500m. Currently, the three existing bridges, Messalo | bridge (50m),
Messalo Il bridge (150m), and Messalo 111 bridge (75m), have atotal bridge length of 275m.
The analysis results clearly show that they have insufficient capacity for water flow.

It is therefore necessary to widen the bridges in order to secure water flow.
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2) Flood history of nearby rivers
A flood occurred in Zambezia province in January 2015, and the bridges on the Licungo

River were damaged.

Becausethe Licungo River isalarge-scaleriver in Mozambique similar to the Messalo River,
an examination was carried out to determine appropriate countermeasures based on the cause
of the damage.

One of the damage causes of Licungo bridge includes scour, and it is necessary to reduce the

flow velocity in order to control scour in the bridge plan for the Messalo River.

3) Flood history in the Messalo River
Of the three existing bridges over the Messalo River, the Messalo | and Messalo 111 bridges

have direct foundations without piles, while the Messalo |1 bridge has a pile foundation.

A velocity of more than 5m/s was estimated based on hydraulic analysis results of the flood
which occurred in 2014. The Messalo | and Messalo 111 bridges sank but there was no damage
to Messalo |1 bridge.

4) Policy for the selection of bridge length
The design policy for the selection of bridge length is based on the present conditions of

exigting bridges as follows.
a) Shortening of bridge length to the extent possible after having secured necessary water
flow for reduction of construction costs
b) Reduction of flow velocity to the extent possible (to about 4m/s or less as adesired value)
¢) Reduction of the depth of overflowing on embankment roads to the extent possible (to

about 1m or less as adesired value)

5) Selection of bridge length
Based on the selection policy, 4 options are examined as shown in Table 2-2-17. Although

the overflow depth suddenly decreases and the water level falls when moving from Option 1 to
Option 2, the velocity of Option 2 is over 5m/s. Since Option 3 has an overflow depth of less
than 1m and the velocity drops to under about 4m/s, Option 3 is recommended with a 175m
length for the Messalo | bridge and a 140m length for the Messalo 111 bridge.
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Table 2-2-17 Bridge Length Options

Item Option 1 Option 2 Option 3 Option 4
Messalo | bridge (m) 70 105 175 210
Messalo |11 bridge (m) 105 140 140 175
Road height (EL: m) 49.2
Water level (EL: m) 51.3 50.3 50.0 49.9
Overflow depth (m) 21 11 0.8 0.7
Velocity (m/s) 5.63 5.81 4.61 3.87

Figure 2-2-9 Velocity Distribution Chart

“) Determination of Bridge Length
As aresult of the examination of the length of Mapuede bridge which assumed a minimum

length equal to the width of the existing river, alonger bridge length than that of the existing
Bailey bridge was selected due to the insufficient discharge capacity. All bridge and span
lengths are shown in Table 2-2-18.

Table 2-2-18 Bridge and Span Lengths

. Necessar Standard span
No. | Bridge name length (m); (m) P
1| Messalo | 175.0 | 5 spansx 35m
2 | Messalo Il 140.0 | 4 spansx 35m
3 | Mapuede 35.0 | 1 spanx 35m

2-2-2-5 Selection of Superstructure Type

The superstructure is selected from the types that can be adopted based on the span length

and then examined from the viewpoints of economy, construction, maintenance, and general

structura characteristics.
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The superstructure can be selected from the following types. 1) Pretensioned T-Girder, 2)
Post-tensioned T-girder, 3) Steel 1-section girder as shown in Table 2-2-19. Two types of girder
are then selected.

Table 2-2-19 Superstructure Type
Typical for PC bridges with small spans. If thistype is adopted, the
girders need to be transported from Japan or third countries because
Pretensioned Mozambique does not have factories for the fabrication of pretensioned
T-girder girders. This girder typeis not selected for this project because the
girders are heavy, difficult to transport, and marine shipping costs
become very expensive.
Typical for concrete bridges with small and medium sized spans
because they can be fabricated at on-site production yards and quality
Post-tensioned | control iseasy. This girder type can shorten the work period in the
T-girder construction yard and there is extensive experience of their usein
Mozambique. This girder type is thus selected for the comparison of
superstructure.

|-section girders are applicable to a 35m span length. The length of
approach roads can be reduced since the girder height islow. This
girder type isthus selected for the comparison of superstructure.

Steel I-section
girder

Table 2-2-20 shows the results of the comparison of post-tensioned T-girders and steel |-
section girders.

Alternative 1: Post-tensioned T-Girder Bridge

Alternative 2: Steel |-section Girder Bridge

Steel girders are characterized by their light weight which can reduce the burden on the

foundations, as well astheir easy erection.

On the other hand, steel girders have low overal rigidity, and their resistance against
unexpected horizontal loadslike flooding isalso low. The shipping costs and maintenance costs
of painting become higher than for concrete bridges. Thereisalso very little experience of steel
girder congtruction and information on their maintenance in Mozambique, and ensuring

appropriate maintenance is therefore assumed to be difficult.

Hence, the survey team recommends the use of post-tensioned T-girders which have low

construction and mai ntenance costs from atechnical point of view aswell aslow lifecycle costs.

A comparison of concrete and steel girdersis shown in Table 2-2-20.
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Table 2-2-20 Comparison of Superstructure

Alternative 1:Post-tensioned T-girder bridge Alternative 2: Steel I-section girder bridge
Cross-
section
Higher girder height (2.0m) requires longer Lower girder height (1.75m) enables
approach road shorter approach road
Structure | Extensive construction experiencein o . . . . o
. No construction experience in Mozambique
M ozambique
Higher rigidity because of PC cablesin deck Examination of stability is necessary
Better stability during erection Longer erection period if many girders
Cableinstallation requires more work on site
Requires scaffolding for deck work

Construction | Little scaffolding required for deck work o A
Superior quality control for girder fabrication Weather affects deck work
at yard
No impact from weather

Super- - . . Reduced burden on foundation due to light

Sructure Better stability against flooding o girder weight o
Lower maintenance costs

Maintenance o | Requires periodic painting A
No cracking of girder due to PC cables

Economy Lower construction and maintenance costs o Higher cost dge to the shipping costs from A

Japan and maintenance

2-2-2-6 Substructure

1) Soil Modulus

The soil modulus used for the design is determined according to the foll owing considerations.

1) Unit weight of soil or rock y (kN/md):
Concerning sand and soil, the values are set based on laboratory test results and values

proposed in the exigting literature.
Concerning weathered soft rock and silt rock, the values are estimated using existing

literature.
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2)

3)

4)

2-2-2-7

Angle of shear resistance ¢ (degrees):
Concerning sandy soil, weathered soft rock and silt rock, the angles are estimated by the

results of SPT and values proposed in the existing literature.

Concerning cohesive soil, the angles are assumed to be zero in order to be on the safe side.

Adhesion ¢ (KN/m?):
Concerning cohesive soil, weathered rock and silt rock, the values are estimated by the results

of SPT and values proposed in the existing literature.

Concerning sandy soil, no adhesion is assumed in order to be on the safe side.

Elastic modulus Eo (KN/m?):
The dastic modulus is estimated based on laboratory test results, N-values and values

proposed in the exigting literature.

Table 2-2-21 Soil Modulus

Bridge Unit A;‘f:;r"f Adhesion Elastic
No. name weight (y) resistance (0) (c) modulus (E0)
(KN/m?3) (degrees) (KN/m?) (KN/m?)
1 | Messaol 19.0 38.0 - 141,600
2 | Messalol Il 19.0 38.0 - 124,100
3 | Mapuede 19.0 21.0 170.0 41,100
Selection of Pile Type

In selecting the pile type used on this project, the compatibility with soil conditions on each
site, the past construction experiencein this region and market availability; i.e. the procurement
situation and the transportation method and distance, are all taken into consideration. Regarding
the compatibility with soil conditions, attention should be given to the soil and silt intermediate
layers detected in the geological survey. The bearing level isabout 30m below the ground and
consists of silt rock aswell as soil and silt layers. Regarding the past construction experiencein
this region and market availability, answers received in interviews conducted as part of this
preparatory survey should be reflected in the selection. The evaluation for selecting pile typeis
based on the above basic conditions. As aresult of the selection, it is concluded that cast-in-

place piles (all-casing method) are the most appropriate pile type for this project.
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Selection of Substructure Type

Selection of Abutment Type

In consideration of the bridge sizes and structural heights, the inverted T-type is applicable
for the target bridges. The inverted T-type abutment is low cost due to its light weight, keeps
its stability with the help of the soil weight, and is easy to construct with backfilling. The

abutments have a 15m height in general soil conditions.

Selection of Pier Type

Theinverted T-type which is very common is applicable as the pier type for this project.

Moreover, as most of target bridges are located on sections where the rivers suddenly expand
and contract as well as converge and curve, the characteristic features of the flows are
complicated.

In such cases, oval-shaped piers which have a suitable structure with respect to flow, are

applicable in the event of unexpected water flow.

Structure Height

Abutments

In cases where the riverbed comprises sediment or weathered soft rock, the top of the
abutment footings is planned to be aligned with the estimated deepest riverbed elevation, or to
be set a a sufficient height to secure an overlying layer of 1.0m from the current deepest
riverbed.

Concerning pile foundations, in case scour is expected at the front of abutments, bank
protection works are planned around abutments in areas where there is a risk of piles being

exposed by scour.

Piers
In cases where the riverbed comprises sediment or weathered soft rock, the top of the pier
footingsis planned to be aligned with the estimated deepest riverbed elevation, or to be set a a

sufficient height to secure an overlying layer of 2.0m from the current deepest riverbed.

In cases where the estimated scour depth is large and it is difficult to secure sufficient

embedding, riverbed protection works around piers are planned to prevent scour.
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A3) Piles
The pile lengths are determined according to the policy in Table 2-2-22.

Table 2-2-22 Pile Length

Item Policy
In cases where the bearing layer is a hard sandy soil layer
or a weathered soft rock layer, the minimum embedded
Embedded length is planned to be the pile diameter or more.
length of pile | If the bearing capacity is insufficient, the embedded
into length is planned to be extended up to three times the pile
bearing layer | diameter in consideration of workability.
In cases where the bearing layer is rock, the embedded
length is planned to be the pile diameter.
lEmbed.ded Pile heads are planned to be embedded into the pile cap
ength into
; up to a depth of 0.1m.
pile cap
Pile length Pile length, comprising the length that includes the
embedded length into the pile cap, is set in units of 0.5m.
“) Girder Unseating Prevention Equipment

Girder unseating prevention equipment shall be installed due to the unexpected flood levels
which occur in northern Mozambique due to the influence of climate change.
Anchor bars and girder unseating prevention walls are installed at the base of bearings as a

countermeasure against unexpected force.

2-2-2-10 Road Design Policy

1) Geometric Design Conditions
Roads will be designed in accordance with ANE’s Design Standard which is based on the
“Southern Africa Transport and Communications Commission (SATCC)”.
The project road belongsto the Main Arterial National Road category. The road category and
geometric design standard are shown in Table 2-2-23 and Table 2-2-24.

Table 2-2-23 Road Category (ANE Design Standard)

National Highway
Item Main Arterial Arterial Road Semi Arterial Provincial
Road Road Road
* Connection * Provincial » Connecting
between city road road from/to * Connecting
and city. connection main locdl city | road
Road Category | Provincia road between city and main between
connecting to and city. productive locdl cities.
main provincial | * Connecting center.
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National Highway
Ttem Main Arterial Arterial Road Semi Arterial Provincial
Road Road Road
road. road from/to
main city and
arterial road.
TrefficVolume | 540 56 000 100—500 30—100 050
(p.c.u.)
Table 2-2-24 Geometric Design Standard
No Item Highway
1 General
1.1. Design speed 100 knmvh
1.2. Minimum intersection distance 600 m
2 Horizontal alignment
2.1. Minimum radius 350 m
2.2. Crossfall
Vertical gradient > 0.5% 2%
Vertical gradient <= 0.5% 3%
2.3. Soulder crossfall (unpaved) 4,0%
2.4. Maximum superelevation 8%
3 Vertical alignment
3.1. Maximum gradient 5%
3.2. Minimum gradient 0.2%
3.3. Minimum vertical curve radius
K value at top 60 m
K value at bottom 36m
3.4. Minimum vertical curve length 180 m
3.5. Sight distance 205m
Minimum stopping sight distance (downhill)
-3% 220m
-4% 225m
-5% 230m
I ntersection 180 m
4 Lane width
4.1. Minimum lane width 35m
4.2, Minimum shoulder width (paved) 15m

Source: ANE

Q?) Road Width

The existing road width is different on the southern Sunate — Macomia section (3.0m) and
the northern Macomia — Oasse section (3.5m). Although ANE authorized a 3.0m width in the
past, a 3.0m lane width is not suitable for passing heavy vehicles and 3.5m was therefore
designated as the minimum lane width. The northern Macomia— Oasse section (102km length)
was constructed and completed by alocal contractor in August 2014.

The project road National Highway 380 (NH 380) will be upgraded to the NH 1 main arterial
road in the future, and the typical cross-section is planned with the following width:

1) Lane width: 3.5m x 2 lanes

2) Paved shoulder width: 1.0m
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3) Unpaved shoulder width: 0.5m

4) Cross-fal (carriageway and paved shoulder): 2.5%
5) Cross-fall (unpaved shoulder): 4.0%

6) Figure 2-2-10 shows the typical cross-section

Figure 2-2-10 Typical Cross-Section of the Project Road

3) Pavement
Asphalt pavement will be provided on project approach roads and pavement constitution in
accordance with the STACC standard.
1) Design standard: SATCC Draft Code of Practice for the Design of Road Pavements
2) Traffic class: ESA=1.66 < 10° (Class T4)
3) Sub-grade class: CBR=5~7% (Class S3)
4) Climate: WET
5) Pavement composition: SATCC chart (Chart W1, Table 3-2-25)
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Table 2-2-25 Pavement Content Chart

CHART W1 : Granular base / granular subbase Wet Regions
Traffic Class and Traffic Limits (miion ESAs)
Subgrade
wonds | T4 |J-| T2 - T3 ,J—‘ T4 |J-| T5 H—I T6 HD-ITT H,—‘TS 6o
S$1 ;
Semwy | N | New <3 ‘\\-\
s B RN
S2
3.4%
S3
5-7% E
SNy
AR
S4
8.14%
S5
15-29%
:| S6
3
5 >30%
KEY - Surface dressing or hot mix asphait as indicated
Granular Base (Soaked CBR > 80%) See Appendix A and the
BN Granular Subbase (Soaked CER > 30%) Specifications for details
|:] Selected layer (Soaked CBR > 15%)
Source: SATCC
) Drainage Facilities

For road surface drainage, a concrete curve will beinstalled for prevention of erosion on the
ground slope in the shoulder and a drainage gutter with a cast-in-place concrete drainage ditch
will be installed in front. Drainage facilities will be installed at the bottom of embankment

slopesin order to collect rainwater from the road and embankments.
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2-2-3

2-2-4

2-2-4-1

2-2-4-2

1)

2)

Safety Facilities
Road marking rivets (reflective type) will beinstalled on the road to help prevent traffic
accidents during the night. Road signs to indicate the bridge ahead in advance and curved

alignment sections at the front of curve lines on each way will be installed.

Outline Design Drawings

The design drawings are shown in the Appendices.

Implementation Plan
Implementation Policy

1) By grouping the project construction sites according to the site characteristics and bridge
types, each group can work simultaneoudly and the construction period can be shortened.
Moreover, work efficiency is planned to be improved by sharing site offices and concrete
plants.

2) Theaimisto standardize the superstructure, substructure and foundation types of thetarget
bridges. Moreover, unification of temporary works, girder erection methods and
construction equipment sharing are planned in order to reduce costs.

3) Sufficient safety measures are planned since public safety in the region is unstable. For

example, security guards are planned to be assigned to the site offices and dormitories.

Procurement Policy

Local Contractors

Local contractors headquartered in South Africa, Portugal and Brazil can be utilized as
subcontractors for the project since they have experience of general road and bridge
construction work in Mozambique and other countries.

It is necessary that the skilled workers in charge of fabrication of PC girdersand in-situ piles
have enough experience and technique. Depending on the situation, specialists may have to be

dispatched from subcontractorsin Japan or other neighbouring Asian countries.

Transportation
Asaport of discharge, Pemba Port isclosest to the construction sites but currently haslimited
capacity. The use of Nacala Port is thus considered as a port of discharge in the transportation
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plan . The transportation route starts at Nacala Port, heading west, then go up north from
Namialo on National road 380 through Sunate (See Transportation Route 1 below).
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Figure 2-2-11 Transportation Route
National Highway No. 380 will basically be used for inland transportation by road (Route 1).
Substitute routes are also available (Route 2 or 3) in case of natural disasters etc. There are 2
Bailey bridges (Muagamura Bridge and Catipusse Bridge) on National Highway No. 380
managed by ANE, and heavy vehicles can pass over these bridges. Although Catipusse Bridge
is partly damaged due to vehicle collision, it is anticipated to be repaired by ANE until the

commencement of construction of the Project.

Photo 2-2-1 Heavy Vehicle Photo 2-2-2 Damage on Catipusse
Bridge
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2-2-4-3 Implementation Conditions

1)

2)

Construction Yard

The construction administration office and construction yard should be established on land
provided by the Mozambique government.

In case the construction yard is built in the Massalo River basin, it should be built on an
appropriate level higher than the planned high water level because the dyke road has overflowed

in the rainy season.

Detour during Construction

Temporary detour during construction will be required, as the targeted existing bridges will
be replaced with new ones at the same locations. Construction shall thus be planned so as to
maintain thetraffic on National Highway No. 380 asatrunk road. The detour inriver isbasically
planned as embankment structure with corrugated pipes for water flow. Bailey bridges used for
the existing bridges are aso available as temporary bridges for the temporary detour. In that
case, the bailey bridges are supposed to be accommodated by ANE, while they will be erected
and removed by the contractor of the project.

2-29



Preparatory Survey Report on the Project for Construction of Bridges on N380 in Cabo Delgado Province
Chapter 2 Contents of the Project

(©))

(C))

(1) Mesalo | Bridge

|Girder Fabrication Yard | -

.._....__._ : :.4.;,43 -

|Temporary Detour |

(2) Mesalo Il Bridge

~[Temporary Detour

(3) Mapuede Bridge

= 1 r w
g e Sty i Tl P
|Girder Fabrication Yard e 'I . "
R = Sl - A F
— 7
«|Temporary Detour .

Figure 2-2-12 Plan of Temporary Works
Works in River

Most of the target bridge sites are sometimes damaged by flooding during the rainy season.

Therefore, construction of piling and substructures inside rivers is basically planned to be
conducted in the dry season. However, if it is necessary to perform work aso during the rainy
season, sufficient safety controls such as setting an appropriate water level have to be planned.

Moreover, work efficiency during therainy seasonis carefully considered in order to prepare
an optimal construction plan.

Securing of Peace and Order

Sufficient safety measures are necessary since the area is not peaceful and stable, and there

is a shortage of police officersin the province.
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(6)

(7

The construction site office shall have a security fence at the gate in order to prevent theft
and accidents. A guard should be posted around the clock at the office gate and it is necessary

to prevent thefts and ensure the safety of personnel.

Landmines
Detection of landmines at the project sitewill be carried out by special survey firm contracted

with ANE. The detection is anticipated to be completed until the end of February 2017.

Existing Utilities
There exists telecom poles for optical fiber cables adjacent to the targeted bridges, and they
need to be relocated prior t the commencement of construction. Their relocation is anticipated

to be completed until the end of October 2016.

Customs Clearance and Tax Exemption

The procedures related to customs clearance and tax exemption for importing equipment and
materials required for bridge and road construction into Mozambique involves many
organizations including the Ministry of Finance, customs authorities, the project owner,
contractor and freight forwarder. The following table shows the customs clearance and tax
exemption procedures based on information gained from interviews with various contractors.

These procedures are subject to change depending on the circumstances in Mozambique.

Table 2-2-26 Customs Clearance and Tax Exemption Procedures
Ministry

Procedure of Custo.m.s ANE Contractor Freight
. authorities forwarder
Finance
Cargo is shipped after
undergoing a pre- O O
shipment inspection
(PSD.

The contractor submits
copies of the final
invoice, bill of lading
(B/L), packing list, O O O
insurance policy, etc. to
the owner (ANE) and
the freight forwarder.
ANE confirms the
contents of the O
documents.

The freight forwarder
makes an application to O O
the customs authorities
through MCNET.
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Once the application has
been approved, the
freight forwarder
submits copies of the
final invoice, bill of O O
lading (B/L), packing
list, insurance policy,
etc. to the customs
authorities.

The customs authorities
calculate the customs
duties, IVA and other O O
fees and inform the
freight forwarder.
ANE requests the
Ministry of Finance O O
(MEF) to issue a tax
exemption permit.
ANE submits a tax
exemption certificate to O O
the customs authorities.
The freight forwarder
requests approval for
customs clearance from O O
the customs authorities
by submitting the ANE
certificate.

The cargo arrives in port
in Mozambique and a O
customs inspection is
carried out.

The customs authorities
approve customs
clearance after the O O
inspection and the cargo
is transported to the
construction site.

MEF issues a tax
exemption permit and O O
submits it to the
customs authorities.

The following issues related to the tax exemption procedures were confirmed during the
interviews:

1) Any errorsin the submitted documents or failure to confirm the contents with each person
in charge will delay the document review process and thus also customs clearance. This
may also result in additional charges for container storage and lease. According to
contractors involved in on-going projects, such storage fees and leases can add up to a
significant amount of money.

2) Asmany organizations are involved in the process, customs clearance is sometimes

delayed if some of the personsin charge are absent.
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3) The contractor hasto pay any container storage fees in advance based on arefund system
and can ask the project owner for payment, but repayment often takes along time. If the
delay is partly caused by errorsin the contractor’s documentation, this may require lengthy
negotiations over the payment and it is possible that only part of the money is refunded.

4) According to Ministry of Finance (MEF) staff, it should be possible to issue the tax
exemption permit within afew days after ANE has requested MEF to do so. However,
according to contractors, this usually take alittle longer. Since waiting for the tax
exemption permit from MEF is expensive, ANE is usually asked to issue a certificate so
that containers can pass customs clearance sooner.

The following table shows the tax rates for materials which are likely to be imported for this

project.
Table 2-2-27 Tax Rates for Various Materials
Material Tax rate (%)
Reinforcement bars 7.5
PC cables 7.5
Bearings 20.0
Expansion devices 7.5
Waterproofing for deck 7.5
Steel H-girders 7.5
Steel sheet piles 7.5
Gabions 7.5
Asphalt material 2.5
Guardrails 7.5
Value Added Tax (VAT)

Claiming aVAT refund involves submitting arefund application to ANE. After checking the
application, ANE submits the application to the Road Fund and the VAT amount is then
refunded through the Road Fund to the contractor’s pre-registered bank account.

According to contractors, one issue with the VAT refund process concerns the Road Fund’'s
insufficient project budget which meansthat refunds are sometimes not paid until the next fiscal
year. As all refunds are paid in loca currency, this can result in problems if alarge amount is
refunded after project completion and there is no way to use the money.

TheMinistry of Finance prepares the national budget plan between June and December every
year, and the budget is then used during the following fiscal year. In order to make the tax and
VAT refund process smoother, the exempted tax amount is estimated before the start of

construction and the Road Fund requests MEF to all ocate the required funds in the budget.
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1)
2)
3)

After signing the contract, the contractor should submit a master list to ANE which details
the material and equipment to be imported in order to secure the budget funds. A VAT payment
plan should aso be submitted in advance to ensure smooth VAT repayments.

Visas
The following documents are required for extended stays in Mozambique:
Work permit
Work visa
Status of residence (DIRE: Documento de Identificacdo e Residéncia para Estrangeiros)
Japanese citizens wishing to stay in the country for longer than 90 days require awork visa.
Obtaining a work visa involves submitting an application to the Embassy of Mozambique in
Japan. Thisallowsthe applicant to stay in Mozambique for 30 days, during which it is necessary
to obtain a status of residence from the local immigration authorities. The status of residenceis

renewed every year.

According to contractors, work permits were not required in the past, but in recent years the
Ministry of Labor has carried out inspections and some companies have had to pay fines because
they did not have the required permits. Still, it isin some cases difficult to obtain the required

work permits from the Mozambican authorities.

Contractors who employ Asian engineers have to consider that some Asian countries do not
have a Mozambican Embassy. In such cases, the engineers have to obtain acommercial visa at
the airport in Mozambique and then apply for awork permit before the visa expires. If awork
permit is not issued, the applicant has to visit a neighboring country to reapply for the permit,
which contractors say might sometimes take several tries.

According to ANE, Japanese engineers are exempt from work permit application fees
because Japan is a provider of grant aid. As for engineers from third countries, it is sometimes
necessary to pay 12% of the engineer’s salary as the application fee for a 1-year permit. If the
Ministry of Labor determinesthat it is possible to employ Mozambican engineerswith the same
qualifications as those from third countries, it might not issue work permits. Also, if thereisa
large number of applicants, the work permits may not be reissued.

Related law:

Labour Law — Law n. °23/2007 of 1 August
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2-2-4-4

Scope of Works

The genera scope of works for both the Japanese and the Mozambique side on this project

is shown in Table 2-2-28.

Table 2-2-28 Scope of Works

Japanese side

Mozambique side

Reconstruction of target bridges and
approach roads connecting with
existing roads

Removal of existing structures around
the target bridges

Procurement, import, export and
transportation of construction
equipment & materials
Establishment & removal of
temporary facilities such as site offices
and work yards, etc.

Traffic safety measures through the
construction area during the
construction period

Detailed design, tender preparation
and

construction supervision

Acquisition of environmental licenses
Bank commissions (opening of bank
accounts (B/A), procedures for the
authorization to pay (A/P))

Securing of construction sites and land
for construction

Survey and removal of landmines
Provision of quarries and disposal
areas

Provision of construction permissions
Relocation of existing utilities such as
optical fiber cables

Exemption and refunding of taxes
placed on the import and purchase of
works equipment and materials in
Mozambique

Provision of visas for all parties
related to construction

Maintenance of roads for material and
equipment procurement

Provision of Bailey bridges
Preparation of Environmental
Management Plan and approval
Maintenance of constructed bridges
and dyke road in this project

2-2-4-5

1)

2)

Construction Supervision

Detailed Design

A site survey shall be performed before the commencement of detailed design in order to

investigate information which has been updated after the basic design or conditions (design

standards, etc.) that should be newly reflected in the detailed design. Such information shall be

immediately reflected in the design work after the investigation.

Construction Supervision

Resident engineers for each group are planned to be assigned to carry out site management

for the project. Thereis large number of piles and the total length islong. The plan istherefore

to dispatch Japanese foundation engineers during piling work because the construction

supervision work is assumed to be difficult considering the period and technical aspects.

2-35



Preparatory Survey Report on the Project for Construction of Bridges on N380 in Cabo Delgado Province
Chapter 2 Contents of the Project

2-2-4-6 Quality Control Plan

Quality control shall be managed by the items showed in Table 2-2-29 in accordance with rel evant

standards.
Table 2-2-29 Quality Control Plan
Inspection Item Content Frequency
Aggregate Aggregate particles, Aggregate particles, specific
Materials | particles, specific specific gravity gravity
gravity
Cement Particles, specific gravity, Every lot
strength
Rebar Strength, bending Every diameter from each lot
PC cable Strength Every lot
Needle penetration,
Asphalt viscosity, Every lot
softening
Particles, specific gravity,
. consolidation, moisture Every 500m?3 at each borrow
Embankment soil PSR .
content, plastic/liquid limit, | pit
CBR
Products Fresh concrete Slump, temperature Every 5m3 at site

Hardened concrete

Compression strength, unit
weight

Every 30m3

Asphalt mix

Asphalt content,
temperature

Every 30t at site

Base course,
sub-base course

Site density, moisture
content

Every 20m3

Girder

Dimensions, straightness

Every girder

Pile Dimensions, straightness Every pile
Foundation, Dimension, location,
. Every structure
substructure elevation
Dimension, location, Every 5m along the
Superstructure . .
elevation alignment

Asphalt pavement

Thickness, flatness,
elevation

Thickness: Every 100m2,
flatness & elevation: every
5m along the alignment

2-2-4-7 Procurement Plan

(0]

Construction Material

The procurement source plan for main materialsis shown in Table 2-2-28.

Temporary steel products (H-section steel, sheet piles) are planned to be imported from South

Africasince they are not manufactured in Mozambique as well asto ensure good quality.

The procurement of bearing and expansion joints is planned to be done from Japan and should

therefore consider the trangportation period and customs period for each construction item.
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Table 2-2-30 Procurement Sources of Major Construction Materials

Material Mozambique Japan Third country Remarks
Portland cement o
Concrete admixture o South Africa
Asphalt mix o
Reinforcing bars o South Africa
Temporary steel o ditto
Quarry, sand, soil o
Plywood o
Scaffolding o
PC cables o
Joints, bearings o
Waterproofing for deck ) South Africa
Guardrails ) ditto
2) Construction Equipment

The procurement source plan for main equipment is shown in Table 2-2-31.

General construction machines such as dump trucks are planned to be procured from local
contractors on the project. Tyre rollers, road rollers, motor graders, asphalt plant and asphalt
finishers are planned to be procured from contractors in South Africa. Vibration hammers are
planned to be procured from Japan. The procurement of bearings and expansion joints is planned
from Japan and should therefore consider the transportation period and customs period for each

construction item.

Table 2-2-31 Procurement Sources of Major Construction Equipment

Equipment Mozambique | Japan cz::;gy Remarks
Excavator O South Africa
Bulldozer O ditto
Tractor shovel O ditto
Violator O ditto
Tireroller O ditto
Road roller O ditto
Stabilizer O ditto
Motor grader O ditto
Vibration hammer O
Pile drilling machine O
Motor pump O
Generator O South Africa
Concrete cutter O ditto
Asphalt finisher O ditto
Concrete plant O ditto
Dump truck 10t O
Dump truck 2t O
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2-2-4-8 Implementation Schedule
The tentative implementation schedule is shown in Table 2-2-32.
Table 2-2-32 Tentative Implementation Schedule
| 1 ! 2 ! 3 ! 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 25 26 27 28 29 30
(ISite SLIIVVE\/)I
I (Detail design) |
Detail Design
(Tendering)
(Total 10 months)
Construction __(Bridngrk)__________________
(Approach road work)
| (ITemovlinganld clear: on sitles)
2-3 Obligations of the Recipient Country
2-3-1 General Conditions for Japanese Grant Aid

1) To open a bank account in the name of the government of the recipient country in Japan
(B/A) and issue the authorization to pay (A/P) and bear the costs thereof,

2) To secure the land necessary for implementation of the Project,

3) To provide construction permission of the Project,

4) To exempt Japan and third countries from customs duties, domestic taxes and other fiscal
levies which will be imposed in the recipient country with respect to the supply of goods
and services under the Project,

5) To provide visa support for Japanese personnel and all parties related to construction in
Mozambique

2-3-2  Special Conditions for the Project

1) To obtain environmenta licenses for project implementation,

2) To detect and clear UXOs and land mines on the requisite lands for
project implementation,

3) To secure sites for borrow pits and disposal areas,

4) To relocate existing utilities such as optical fiber cables,

5) To maintain roads for material and equipment procurement for the Project,

6) To provide existing Bailey bridges,

7) To prepare and approve the Environmental Management Plan,

8) To maintain the constructed bridges in this project,

9) To maintain the dyke road at the Messalo River on N380
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2-4

Project Operation Plan

The maintenance work necessary to operate and maintain the facilities constructed in the project
are recommended as shown in Table 2-4-1. The structural type of the target bridges and approach
roadsis not complicated and the methodol ogy and items for the mai ntenance work are quite general.

Moreover, ANE has already maintained similar types of bridges constructed by Japanese grant

aid projects and is familiar with the maintenance work of such bridges.

Table 2-4-1 Maintenance Work for Facilities

Item Frequency Member Maintenance Work
Visual Often All facilities Inspection & maintenance work based on
inspection Bridge Maintenance Manual prepared in
the project.
Bridge Once every six Expansion joints Cleaning of expansion joints. Any damage
maintenance months shall be photographed and recorded.

Drainage system Cleaning of drainage clogged with
rubbish, soil or sand. Any damage shall be
photographed and recorded.

Bearings Cleaning of bearings.

Checking of displacement and
deterioration of bearings.

Handrails Checking if there is any damage caused by
traffic accidents. Any damage shall be
photographed and recorded.

Main girders Checking if there is any damage. Any
damage shall be photographed and
recorded.

Once every six Bridge deck and Checking of deck surface. If there are any
months pavement potholes or damage they shall be repaired.
(particularly after
the rainy season)
Once every six Abutments and piers | Checking if thereis any scour around
months structures and structural settlement. Any
(particularly after scour and settlement shall be
the rainy season) photographed and recorded.
Access road | Once every six Road surface Checking of road surface. If there are any
maintenance months potholes or damage they shall be repaired.
(particularly after Shoulders & slopes Checking of any deformations and cracks.
the rainy season) Weeding and repair of damaged sections.

Side ditches and Cleaning of ditches and pits clogged with

catch pits rubbish, soil or sand. Any damage shall be
photographed and recorded.

Once every six Guardrails and traffic | Checking if there isany corrosion or
months signs damage on guardrails and traffic signs.
(particularly after Any damage shall be photographed and
the rainy season) recorded.

Riverbank Once every six Gabions Checking if thereis any scour around

protection months structures and damage to gabions. Any
(particularly after scour and damage shall be photographed
the rainy season) and recorded.
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2-5  Project Cost Estimation
2-5-1 Initial Cost Estimation
The cost of the project to be borne by the Mozambique side is estimated at 91.95 million
MZN as summarized in Table 2-5-1. These costs are estimated under the conditions shown in
Table 2-5-2
) Project Costs to be Borne by the Mozambique Side
Table 2-5-1 Project Cost to be Borne by the Mozambique Side
Item Cost Equivalent
(MZN) (Mil. JPY)
1. Land acquisition fee 1,564,000 5
2. Investigation and removal of landmines and UXOs 12,515,000 43
3. Customs duties & value added tax (IVA) 76,704,000 264
4. Payment of bank service charges for bank arrangement (B/A)
and authorization to pay (A/P) 1,163,000 4
Total 91,946,000 316
2) Cost Estimation Conditions

Table 2-5-2 Cost Estimation Conditions

Item

Condition

1. Time of estimate

April 2015

2. Exchange rate

1USD = 120.55 JPY
1 MZM = 3.44 JPY

3. Construction period

30 months

2-5-2  Operation and Maintenance Cost
Theannual operation and mai ntenance costs after completion of the project are estimated as shown
in Table 2-5-3.
Table 2-5-3 Operation and Maintenance Costs
. . . Annual cost
Item Frequency Inspection location Work items (MZN/ year)
Surfaces, joints, bearings, .
Inspection Once per half drainage, handrails, girders, Inspecfuon and 250,000
year . . cleaning
abutments, piers, guardrails
Pavement Once per 5
rehabilitation | years Surface Overlay 926,000
Revetment Once per year River bed in front of Gabions 1,481,000
repair abutments
Total 2,657,000
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CHAPTER 3 PROJECT EVALUATION

Direct and indirect effects have been evaluated to show the benefits expected to come from
implementing the Project. PDM and others are utilized for the evaluation and indicators are

defined and selected to objectively evaluate the effects of the Project.

3-1 Preconditions for Implementation of the Project

The possible preconditions for implementation of the project are described below.

1) Cooperation with the Project Implementing Agency (ANE)

The steady and smooth implementation of the project requires close cooperation with ANE,
the project implementing agency.

) Acquisition of Environmental License

It is necessary to obtain an environmental license from MITADER in order to implement the
project. The bridges are classified as category “B” and |EE will be implemented for the bridges.
These IEE have to be evaluated and approved by MITADER.

Budgeting isnecessary for implementation of |EE, and abudget for implementing |EE should
be sufficiently allocated at the right time by the Road Fund.

3) Land Acquisition

Location of the bridges for replacement and alignment of the roads approach to the bridges
are carefully to be planned and designed in a way not to affect private property. Therefore,
acquisition of privateland and resettlement are not required in this project. However, temporary
tenancy of private land may be required to secure yards for construction materias and
eguipment during the project period. Adeguate compensation by the M ozambigue government

for land and crops in the project areas has to be carried out.
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“) Clearing of UXOs and Landmines

Since there are likely to be UXOs and landmines in the areas surrounding the bridges
scheduled for replacement, ANE should conduct surveys in order to find such UXOs and

landmines and clear them before the start of bridge construction.

5) Bridge Construction Licenses

It is necessary to ask ANE to issue bridge construction licenses before the construction work

can begin.

(6) Relocation of Existing Utilities

Although there are no existing utilities on the bridges scheduled for reconstruction, power
poles and power cables which run parallel to the road exist within the right-of-way of N380. If
these have an impact on the bridge reconstruction work, the Mozambique government should

prepare adequate countermeasures and compensation before the construction stage.

7 Exemption of Customs Duties

Sinceit is necessary to import material and equipment for the bridge construction work from
Japan and third countries, ANE and related organizations will need to provide support for the

exemption of customs duties.

) Exemption of Taxes

ANE will need to provide support for the exemption of value-added tax and other taxes

imposed on the procurement of material and equipment in Mozambique.

) Visas

Since the construction period for the bridges is approximately 30 months, it is necessary for
the staff involved in implementation of the construction work to stay in Mozambique for along
time. ANE will therefore need to provide support in order to obtain visas from the relevant

authorities.
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Provision of Bailey Bridges (Existing Bridges)

During the construction period, ANE is requested to provide Bailey bridges which can be

launched on the existing structures in order to ensure the passage of genera vehicles.

Agreement of Residents

Because there are no houses or villages near the bridges, the bridge construction work will
likely have no negative impact on the residents of nearby areas. The residents living along the
road expect to see asignificant improvement in their basic living conditions by the replacement
of the existing 1-lane bridges with 2-lane bridges equi pped with pedestrian lanes. It isimportant
to explain the impact and positive effects of the project to the residents living along N380 in
order to obtain their agreement before the project is implemented and guarantee the smooth

implementation of the project.

Input from the Mozambique Side
Participation of Counterpart Personnel

ANE is the agency responsible for implementation of the project in Mozambique. An
appropriate number of counterpart personnel is necessary for implementing the project without

problems.

Securement of Budget for Road and Bridge Maintenance

Maintenance of roads and bridges is necessary to keep the replaced bridges and improved
roads in good condition and to maintain the transport capacity on N380. Therefore, it is very

important to constantly secure enough budget funds for maintenance work.

Important Assumptions for Achieving the Overall Plan of the Project
Important Assumptions for Achieving the Overall Goal of the Project

Theoveral goal of the project is* To facilitate economic and socia development in Northern
Mozambique and surrounding countries (Tanzania, Malawi, and Zambia) by improvement of
transportation capacity on N380” and cannot be achieved only by rehabilitating N380.

Development of N381 from Negomane near the border with Tanzaniato N380 through Mueda
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isalso necessary to achievetheoverall goal. Thewhole section between Maputo and Negomane
will become N1 in the future. Therefore, not only development of N380 but aso the early
development of N381 are very important.

Thefollowing are prerequisites for achieving the overall goal of the project.

1) Continuous Development of Roads listed in Mozambique' s Road Plan Prepared by ANE
ANE isresponsiblefor preparing theroad plan and road development. Steady and continuous

road development is an important prerequisite for achieving the overall goal of the project.

2) Continuous Support from Other Donors for Road Development in M ozambique
It is very difficult to construct all roads planned by ANE only with the national budget of

Mozambique. Road development through continuous support from Japan and other donors is

important to achieve the goal of the project in the future.

3) Proper Maintenance of Roads and Bridges by the M ozambique Government
Maintenance of the transportation capacity of N380 through proper mai ntenance of roads and

bridges devel oped by ANE is necessary to achieve the goal of the project.

) Important Assumptions for Achieving the Project Purpose

To achievethe project purpose which is*to contribute to development of N380 in accordance

with replacement of targeted bridges’, the following may be necessary.

1) Socia and Political Stability in the Vicinity of N380
Thesocial and political stability in Cabo Delgado Province, especialy inthe vicinity of N380

should be secure in order to achieve the project purpose.

2) Early Rehabilitation of the Section between Sunate and Macomia of N380 including Bridges
There are bridges on N380 which have to be replaced with new ones, because they have not

been maintained properly and still exist on the section between Sunate and Macomia of N380
which is operated as a two-lane road. The lanes are about 3m wide and the road pavement
conditions are not good.

Early rehabilitation of the section between Sunate and Macomia of N380 including the

bridges on the section is therefore required, which will improve not only traffic flow but also
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safety and security on every section. Therefore, early rehabilitation of the road and the bridges

on the section is important to achieve the project purpose.

3-4

Project Evaluation

Direct and indirect effects have been evaluated to show the benefits expected to come from

implementing the Project. PDM and others are utilized for the evaluation and indicators are

defined and selected to objectively evaluate the effects of the Project.

Table 3-4-1 Tentative PDM Evaluation Items

Narrative Summary

Objectively Verifiable
Indicators

Means of Verification

Important
Assumptions

Overall Goals:

To facilitate economic
and social
development in
Northern Mozambique
and surrounding
countries (Tanzania,
Malawi, Zambia) by
improvement of
transportation
capacity on N380

+ Increase of paved

road length

+ Increase of large

cargo traffic

+ Improvement of

traffic ability on
N380

+ Road plan
+ Survey result of

traffic volume by
type of vehicles (at
the completion of
bridge construction
and defects
inspection)

» Record on customs

and immigration at
the border with
Tanzania

- Continuous
implementation of
road plan in
Mozambique

+ Continuous support

by other donors

* Proper maintenance
of roads and bridges
by Mozambique side

Project Purpose:

To contribute to
development of area of
Nacala coridor in
accordance with
replacement of

+ Increase of traffic
volume on N380

- Reduction of travel

time on N380

+ Shortening of traffic
closure period caused by

+ Survey result of
traffic volume by type
of vehicle (at the
completion of bridge
construction and
defects inspection)

+ Social and political
stability in the
vicinity of N380

+ Early improvement

of the road section

between Sunate and

targeted bridges flooding + Travel time survey Macomia of N380
(at the completion of including bridges
bridge construction)
+ ANE’s report on the
bridge replacement
works
Output: + Bridges are + Monthly report of + Execution of E/N
Targeted bridges on constructed as per construction work and G/A
N380 arereplaced. schedule. * Result of final
+ Bridges are completion
constructed as examination
applicable. + Result of defects
inspection
Activities: Inputs: Japanese side = Mozambique side Pre-conditions:

1) Implementation of
plan, design and
construction work of
bridges

+ Implementation of
the project including
the survey on basic
and detailed design of
target bridges and
approach roads and
construction of bridges
and roads

+ Technical transfer
to ANE

+ Participation of
counterparts

+ Implementation of
the project covered by
the partner country
(land rent, relocation
of items affecting the
works, securement of
maintenance budget,
etc.)

+ Environmental

approval

+ Land rent

+ Tax exemption

+ Landmine survey

+ Relocation of public
utilities

+ Visas for engineers

+ Provision of Bailey

bridges

35




Preparatory Survey Report on the Project for Construction of Bridges on N380 in Cabo Delgado Province

Chapter 3 Project Evaluation

3-4-1

0))

()

(©))

Appropriateness

As agrant aid project, the bridge replacement project is appropriate from the viewpoint of

poverty reduction and human security as mentioned bel ow.

Vitalization of Agriculture

About 80% of the population in Mozambique is engaged in agriculture, with most living in
poverty. It is therefore necessary to vitalize the agriculture in order to reduce the poverty in
Mozambique. It isthusimportant to devel op the road network and construct access roads which
provide connections to farms and markets.

The project will contribute to the devel opment of the road network of N1 which isthe longest
road in Mozambique. The project will not only improve the transport capacity for agriproducts

to cover all parts of the country, but will aso have a significant impact on poverty reduction.

Safe River Crossings

Concentrated rainfall in a short period of time often causes flooding in the project areas,
damaging roads and bridges.

Two of the bridges on N380 were swept downstream by a flood in 2014. Inhabitants around
the bridges and users of N380 had to cross the river on foot until a bypass road near the bridge
was completed. Dangerous animals live in and around the river, and flooding spreads diseases
such as malaria and leads to epidemics. The Mozambique government has requested the
temporary bridges to be replaced with permanent structures as soon as possible also from the

viewpoint of human security.

Road Development Plan

ANE has prepared a master plan on the development of roads with the Ministry of Public
Works and Housing and the Road Fund. Formulation of atrunk road network hasahigh priority
in the plan. Especially development of longitudina high-standard roads from north to south
such as N1 is given higher priority. N380 and its surrounding roads will become part of N1 in
the near future. A smooth delivery system from South Africato Tanzaniathrough Mozambique
can therefore be secured by improvement of N380 and its surrounding roads. Devel opment of

the trunk roads may bring much beneficial effects to the whole region of the country.
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(C))

3-4-2

0y

1)

Constructing the north-south longitudinal roads including N380 to a high standard is given
highest priority in the short and middle term plan. Therefore, the project correspondsto the road

devel opment policy in Mozambique.

Japan’s Aid Policy

In accordance with the action plan provided by the Government of Japan (GOJ) for poverty
reduction in Mozambique, GOJ has focused on the vitalization of the regional economy
including corridor devel opment to achieve poverty reduction by realizing sustai nable economic
growth using Mozambique' s high potential.

Mozambique has some international ports which can be used also by landlocked countries
such as Zambia and Malawi. Utilizing geographic characteristics is the most effective way to
develop theinfrastructure in corridors leading from portsto landlocked countries, and GOJ thus
actively supportsthis.

Nacala Corridor which leads to the landlocked countries Zambia and Malawi from Nacala
Port in Mozambique is recognized as avery important transportation route for rich mineralsand
energy in Mozambique and also has a high potential for agricultura development. Therefore,
GOJ has supported the devel opment of infrastructure such as roads which connect the corridor
with surrounding areas and bridgesin the corridor.

Since the project is located within the area surrounding the corridor, implementation of the

project isin aignment with Japan’ s aid policy.

Effectiveness
Quantitative Outputs

The following tangible effects are expected after the project has been implemented and an

international and domestic logistics network has been devel oped.

Increase of Annual Average Daily Traffic (AADT)
The traffic volume has been increasing by around 7.5% every year according to the traffic

survey which ANE carried out between 2010 and 2014. The percentage of heavy vehicletraffic
exceeds 60% on some sections of N380, and tends to be higher compared with other provincia
roads. N380 is therefore recognized as an industrial road and the cost-effectiveness for road
rehabilitation is high.
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2)

3)

4)

According to estimates of future traffic volume, the mean traffic on N380 will increase to

570 /12hours in 2022 from 344 /12 hoursin 2015.

Reduction of Bridge Crossing Time
As dl the existing bridges are one-lane bridges, vehicles have to stop in front of them and

wait for on-coming cars to cross. Furthermore, there are bumps on each side of the bridgesin
order to prevent accidents because the road width on the bridges becomes narrow and changes
from two lanes on the access roads to only one lane on the bridges. Vehicles therefore have to
dlow down to under 30km/h before crossing the bridges.

Once the bridges have been replaced by two-lane bridges, vehicles will not need to stop at
the bridges to wait for on-coming cars and do not need to slow down before crossing. Thetime

required to cross the bridges will thus undoubtedly be reduced.

Reduction of Road Closures during the Rainy Season
Two bridges on N380 — Messalo | Bridge and Messalo 111 Bridge — were damaged due to a

flood in March 2014, and it took about 9 monthsto reconstruct the bridges. Vehicletraffic over
both bridges had to be stopped during that period. When the targeted bridges and approach roads
are replaced based on the development policy, only the roads between the bridges are likely to
suffer damage if aflood similar to that in 2014 occurs again. In such a case, vehicle traffic will
have to be closed only for the time it takes to rehabilitate the damaged roads which isless than

one month.

Reduction of Travel Time
The bridges to be replaced are located on the Macomia— Oasse section of National Highway

No. 380. If a bridge collapses due to flooding, heavy vehicles must use a detour route which
goes from Macomoa to the shore road. It currently takes about 80 minutes to drive on N380
from Macomia to Oasse, but if the Macomia— Mucojo — Oasse route is used as a detour, the

trip may take aslong as 300 minutes.

Table 4-4-2 Quantitative Outputs

Index Initial value Target value (2022)
(2015) [3 years after completion|]
Traffic volume (traffic/12 hours) 344 570
Road closure period 9 months (2014) ** 0 months *?
Travel time for heavy vehicles 300 minutes 80 minutes

Notes: *1 The road closure period indicates the time required for repairs after the bridge collapsed in 2014.
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2)

1)

2)

3)

4)

*2 In case there are no road closures.

Qualitative Outputs

In addition to the quantitative outputs mentioned above, the following qualitative outputs are

al so expected.

Acceleration of Surrounding Area Development by Enhancement of the Road Network
Since N380 connects Nacala Corridor in Mozambique with Mtwara Corridor that runs

through Tanzania, Malawi and Mozambique viaN381, it isavery important national road from
the viewpoint of the development strategy of Mozambique. There are natural gas devel opment
projects in offshore Rovuma and LNG projects are now being implemented in PAlma in Cabo
Delgado Province. N380 forms a very important part of the infrastructure also for these
devel opments.

The expected benefits from replacement of the targeted bridges on N380 include reduction
of travel time, mitigation of disaster risk and a decrease in traffic accidents near the bridges.
These benefits will also enhance the road network in the northern region of Mozambique.
Accelerated development not only in surrounding countries such as Tanzania and Malawi but

aso in the northern area of Cabo Delgado Provinceisto be expected.

Improvement of Fundamental Living Conditions
The transgport conditions on N380 will be substantially improved because the risk of bridge

collapse will decrease and N380 will become a two-lane road. Therefore, healthcare for the
people living aong N380 will be significantly improved because it will become easier to
transport severely ill patients and to urgently procure medicine. Furthermore, the safety of upper
grade elementary school students who cross the bridges on foot in order to go to neighboring
schoolswill also beimproved since the replacements for the targeted bridges are to be equipped

with pedestrian lanes.

Reduction of Transportation Costs
Replacement of the bridges is expected to lead to a reduction of transportation costs since

working hours can be decreased due to the increase in average vehicle speed and reduction of

travel time.

Decrease in Traffic Accidents near the Bridges
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5)

6)

According to people living near the one-lane bridges, there have in the past been some
accidents where vehicles have fallen into the river because drivers often do not realize that the
road width changes from 2 lanes on the approach roads to only one lane before the bridges.

Such car accidents can be prevented by replacing the existing bridges with new two-lane bridges.

Mitigation of Disaster Risk
The existing bridges are temporary Bailey bridges. Although they were constructed only for

temporary use, they have already been used for many years. The risk of a bridge collapse has
increased because the bridge superstructures have been damaged due to the increase in traffic
volume of heavy vehicles and the soil around the bridge foundations has a so been eroded due
to the increased streamflow during the rainy season.

The risk of a bridge collapse can be mitigated by replacing the bridges with stronger

permanent structures.

Benefits for Impoverished People
Except for the peopleliving in villages with markets such as Sunate and Macomia, almost all

people living along N380 are self-sufficient and satisfy their own needs. They cultivate crops,
make charcoa and timber and sell these at the sides of N380 to get money.

The traffic volume on N380 will increase once the bridges have been replaced.

With the increase in traffic volume on N380, sales of goods at the sides of the road is aso

expected to increase.

As described in the sections above, the implementation of the project is highly meaningful,

appropriate and effective.
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1.

Member List of the Survey Team
(1) 1%t Site Survey (21 February, 2015~12 May, 2015)

Position Nambe Organization Period
(1) Leader Nobuyuki TSUNEOKA | JICA 2121 - 3/4
(2 Project Coordinator Yosuke KAZAMA JICA 2/21 - 3/4
(3) | Chief Consultant/ Bridge Haruki AKIYAMA Chodai Co., Ltd. 37 4/5
Designer I
(4) | Corchief Consultant/ Jun MORISHITA Chodai Co., Ltd. 2121 - 321
Bridge Designer I1
Road designer I/ .
(5) . Nobuo MONOE Chodai Co., Ltd. (LANDTEC) 3/7-4/5
Transport planning
(6) | Social Condition Survey Yasunori NAGASE Chodai Co., Ltd. (PACET) 3/7-4/5
() | Natural Con?mon Survey | N\obukazu SUGIYAMA | Chodai Co., Ltd. (Kiso-Jiban) 411 - 5/12
(g) | Natural ConI‘}ltm Survey Young Su PARK Chodai Co., Ltd. 221 - 317
Environmental & Social . .
9) ) N Takanori HAYASHIDA Chodai Co., Ltd. (IDCJ) 3/17 - 4/5
Consideration
Construction &
(10)| Procurement Planning/ Tatsumune HAYASHI Chodai Co., Ltd. 3/7- 4/5
Cost Estimation
11 Road Designer I1 Yoshiyuki TASHIRO Chodai Co., Ltd. 2/21 - 4/5
(12 Bridge Designer III Takashi MATSUO Chodai Co., Ltd. 2/21 - 3/10
(2) 2 Site Survey (30 November, 2015~14 December, 2015)
Position Nambe Organization Period
Construction &
(1) |Procurement Planning/ Tatsumune HAYASHI  |Chodai Co., Ltd. 11/30- 12/14
Cost Estimation
(2) 2 Site Survey (14 May, 2016~24 May, 2016)
Position Nambe Organization Period
6)) Leader Tomoki KANENAWA JICA 5/15-5/22
2 Project Coordinator Tatsuhito KONDO JCA 5/15-5/22
(3 | Chef Consultany Bridge | oy AKIYAMA Chodai Co., Ltd. 5/15-5/24
esigner |
Co-chief Consultant/ . 5/14 -5/23
(4) Bridge Designer | Jun MORISHITA Chodai Co., Ltd.
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2. Survey Schedule
2.1 First Site Survey

Date

Project
Coordinat
or

Leader

Chief
Consul tant/
Bridge
Designerl

Co-chief
Consultant/
Bridge
Designer IT

Road
designer I/
Transport
planning

Social
Condition
Survey

Natural
Condition
Survey I

Natural
Condition
Survey II

Environmental
& Social
Consideration

Construction
&
Procurement
Planning/
Cost
Estimation

Bridge
Designer
ux

Road
Designer IT

21-Feb

Sa

Sun

Travel to Mozambique

Mon

Visit to JICA, ANE

Wed

Meeting with ANE

Travel to Pemba

Site Survey

Travel to Maputo

Mon

Meeting with

Wed

Travel to Japan

Travel to
Mozambique

Same schedule
with Leader

Opening tender

Mon

Wed

Thu

Fri

Mon

Tue

Wed

Thu

Datacollection

Travel to

Daaandysis

Mozambique

Travel to Mozambique

Meeting with ANE

Datacollection

Travel to Pe

mba

Ste Survey

Site Survey

Travel to
Maputo

Price
investigation

Travel to Maputo

Site Survey

Travel to Japan

Travel to Maputo

Meeting with
ANE

Travel to
Querimane

Site Survey
Travel to Maputo

Dataandysis

Meeting for
technica notes

Travel to Jgpan

Datacollection

Dataandysis

Datacollection

Travel to Jgpan

Travel to
Mozambique

Same
schedule with
Leader

Daa
collection

Travel to

Travel to
Mozambique

Ste Survey

Travel to
Japan

Travel to
Mozambique

Tender arrangement

Opening tender

Contract

Travel to

Mozambique
ANE

Data

collection
Travel to

Price
investigation

Japen

Travel to

Pemba

Site Survey

Travel to
Mozambique

Travel to
Maputo

Site Survey

Site Survey

Travel to
Maputo

Datacollection

Travel to
Maputo

Price
investigation

Data
collection

Travel to
Querimane

Site Survey
Travel to
Maputo

Daaandysis

Meeting with
relevant
authority

Price
investigeation

Data
collection

Travel to Jgpan
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2.2 Second Site Survey

Construction & . .
Procurement Procurement Planning/ 2nd Site Leader Project Chief Consultant/ Co-chief Consultant/
Survey R . Survey Coordinator |Bridge Designerl| Bridge Designer II
Cost Estimation
2015 2016
30-Nov|Mon | Travel to Mozambique 14-May|Sat Travel to.

M ozambique
1-Dec|{Tue [ MeetingwithJICA, ANE | 15-May|Sun Travel to Mozambique Daaandysis
2-Dec|Wed Meeting with ANE 16-May|Mon

Meeting with Construction
3-Dec)Thu company 17-May| Tue Meeting with JICA, ANE,RF,MEF
4-Dec|Fri Meeting with ANE 18-May|Wed
5-Dec|Sat Dataandysis 19-May| Thu
6-Dec|Sun 20-May|Fri Signing of MD
7-Dec|Mon Meeting with MEF 21-May|Sat . Daaandysis
8-Dec|Tue | MeetingwithRoad Fund | 22-May|Sun Travel to Jepan Dataandysis Travel to Japan
9-Dec|Wed Meeting with ANE 23-May|Mon Travel to Japan
10-Dec|Thu 24-May|Tue
11-Dec|Fri Meeting with JICA
12-Dec| Sat Dataandysis
13-Dec|Sun
14-Dec| Mon Travel to Japan
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3. List of Parties Concerned in the Recipient Country

Organization

Position/ Ocuupation

Name

Nationa Roads Administration (ANE)

Director Generd

Mr. Atanasio Mugunhe

Project Director

Mr. Aderito Guilamba

Civil Engineer

Mr. Agostinho V. Notece

Civil Engineer

Mr. Evaristo M ussupai

Civil Engineer

Ms. VioletaNgae

PLANNING DEPARTMENT

Mr. Jose carlos Lichucha

GIS engineer

Mr. Manuel Tangune

Head of Crosscutting |ssues

Ms. Emilia Tembe

Projects concessions

Mr. Rafik Mamad

ANE Pemba office

Head of road division Mr. Paulo Bauque
Department of road safety Mr. Adelind Serage
Deputy Mr. Afonso Abilio Uamusse

Civil Engineer

Mr. Atanacio Majimoto

Civil Engineer

Mr. Claudio Bento Joao

Ingtitute Nacional de Meteorology
(INAM)

Meteorologist of Research &
Application Department

Mr. Gonzalves Junior

Technician

Mr. Celio Matuele

TECHICIAN

Mr. Pedro Miguel Mahomed Couto

National Directorate of Water
Department of Water Resources
(Ministry of Public Works and Housing)

Hydro-Geologist

Mr. Egidio Lucas Govate

Geophysics Engineer

Mr. Cristovao Cavier

Engineer Mr Carlos Bemzaue
National Institute of Disaster Management | Vice - director Ms. RitaAlmado
(INGC) Monitoring officer Mr. Igor Honwana
Manager Mr. Antonio Mavie
Fews Net
secretary Ms. Anabela
ARA-Norte Director Mr. Toao da Judacle Macombe
Government of Cabo Delgado Province clerk Mr. Arune Momade Issufo

Minister of Land, Environment and Rural
Development -Maputo (MITADER)

Director of DINAIA

Ms Rosa Cesaltina

Minister of Land, Environment and Rurd
Development —Pemba (MITADER)

Environmental Superior
Technician

Mr. Angelo Francisco

Tourism-Pemba

MITUR Regional Officer

Mr. Saide Seifo

MITUR Regional Officer

MsLuciaD. M. M.

Caminhos de Ferro de Mogambique-CFM

Administration
Department: Finance

Mr. Baptista Duarte Napeio

Senhor Cabo Delgado de Portos de Pemba

Ad. Financas

Mr.Baptista Duarte Napeio

WWF Mozambique

Country Director,

Ms Anabela Rodrigues

Road Fund

Chairman

Mr. Cecilio Grachane

Department of planning

Mr. GuneAbilio
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4. Minutes of Discussions
(1) 1st Site Survey

MINUEES OF DESCUSSIONS
ON THE PREFPARATOHY SURVEY ON
THE PROJECT FOR CONSTRUCTHON OF BRIDGES OMN N380
IN CABO DELGABO PROVINCE
IN THE REPUBLIC OF MOZAMRBIQUE

In responss to o reauest tron the Goverpment of e Republi of Mozambigue. Sapan
Intermsional Cooperation Agenes (hereinafter rerormed fo an 7IOA™ i consohation with the
Ciovernment of lupan had decided 1o conduct a Preparatory Rurves for Quthine Pesizn an tie
Project for Construction of Bridges on KIBO in {abo Delgado Provines thereimatier refersed
By as e Proleet™h and sent a Prepactony durvey beam thereimatier reforrad o as Tl
Feam™ o Morambigug.

Fhe Team s hunicd by Mr Nobapuki TSUNEORAL Sentor Advisor, JICA, and s
schedided o sty in the Republic of Meruabigue trom 22 February to 2 Mav 015

The Tewr held a series of discissons with officials concermed of the Govemnment of the
Bepublie of Mogsmbigue and condusied field serveys in the Project area, In e vourse of
disvussions dnd teld survers, Both shdes have confirmed the nmin items describad in the
sttachiod sheets, The teams will proveed w tarther susdics and prepare a Preparatory Burve)

Kepon,

Maputo. 2 Mareh 2013

Dneillecofn Db Hegoa.

Nobuvuki TSUNEORA Alandsio Mugunhe ©
Leader Generat Manager
Peeporstory Survey lTeam Admimstragdo Nacional do Lsiradas
Yapan International Cooperation Agency Republic of Mozambique
Japan
1
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ATTACHMENY

Lo 1 Te of the Pratea

Pyots ande

s comtivtniad (e the tile of the Profect shadl be - he Projeos for Consiamiipn of
Bridges v N38E in Cabo Delpado Frovine™.

200 Obeerive o the Prajuct

Both sides confimaad that thw ebleetive of the Profat is v secure saendh apd wofe
gomentivity 22 the whole of N80 by reconsirugiing oight heidges, wiich are shows in Aaweex

1.

3 Praject Bite
The Preajest shie bs Jovated on NARE b Cobo Debusde Previnee, Mozsmmbigue, which is

shows o Annes 1.

4. Oibpeciive of the Preparssory Susvey
Hoth stdes condmed the oblzetive of the Survey s fothows:
41, To vpdenstand the background ard objective of the Project amd examing its mpasts and
appropTiale AL
420 o ddenly the componeots, and condaet outline Jdeslgn and cogt estimaion of e
Projeck, bused on the date and information eotlected from and the resulis of discussions
with the Mozantican side snd

4-3. To sitdy (e fssues of epviromental and socta! consideranions throuph the Survey,

Lrs

Responsible and fmplementing Organivation

The Regponsible Organization of the Profect Is Ministérie das Obras Piblicas, Habitagho
¢ Recursos Hidricos, and b Gnplementing Onzaniziion of the Pogect 5 Adnanistragio
Macienal de Dsteados (herinaftor reforred to as "ANE"Y The organiation charts are shown

Anmey X

6. lteems requested by the Cevermnsent of the Ropubdic of Moznmbague

£-1, B dsoweritten gm the application Rt e Mozupbican side requosts recanstruction of
the eight beidges with approdsh roeds, JH2A will sssess the appropristeness of the
roguest that would bo examined in soeerdonge with the further stedies and analysds in
Tapan and the final componenis of the Mrolect wordd be decided by the Japanase side
evainty Trom the viswpoints of secesairy, teehnicaf and Granclal viabiliy, sustainabality
and vasteflectiveness,

677 Both sides confirmed that there was ne duplication for the Fraledt to be conducted by

2
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8.

B3,

g2

4,

-1,

4.2,

Y

7.

eibet development partners of PHvals Snierprises.

Jupair s Greant ASd Moherse

The Mozambican side widersands tie Jipan's Grant Ald sclome explained by the
Yeam. as dosented i Annex 3 and Anmex 4

Tiw Muozambicon side will ke the negessary nosures, a6 desostbed in Apnex & w0
Facilitate the smaath implemaenation of the Project. s & condition for the Tapan’s thand

Afd to be implemenied.

Eavizonmental and Sochl Consdomtions:

The Team explained that envicommental aid social considesstions for the Projoct i3
sateporirod ws "Category B sceording © the BOA Quidebines for Bavironmentat and
Soctel Constderalions. since iy Froject s constrviing the elght hridpey whose impact
on the envitannrent may b lrited.

Both stdes coniinmed that tiie Movambican side shil) conduct the necessary procedures

concerung e sovirontpeatal mssessment Oigluding sbikchodder mectings, lniial
Environmentad Examigation (308 ey and make TEE wpon of the Pooject, The 1B
appeoval shall be reemieed fromn the sesponsible authorities and submitied w JICA
Meszambigue office by end of Febmsry, 216
The Movambicon side ogreed to arange the budget allocation for |EE study, land
agquisition, resettlersent and compersation for e Project Atlevied Persons (£APs) or
Fedigenons Peophe™s Flan (PP and secure the tand befere the implementation of the
Project.

Operasion and Mainwsiance

Toe Mozambican shike will ke evers gecessary action ncluding secuwre enough budgpet

and personnel for the operstion and maintenunce of the Taciliies mplerented by the
Progect.
The Bowambican side also undersiands 16 avind clogging whieh could couse
overflowing amd damages o the road, 15 one of the most mperiiolt gontoams for
muintenanes il explaing fo take the neosssary protectipn measures for the Project
bidaes.

The Tear cxplatped and the Meambican side sgreed that taking necessury astions to Tet
the voad users roepect waffic regulations are fupdamental regarding the fullowing three
psues w mninbain the Bedpes and o ensure road safery.

G210 Althoegh the project inchdes somy facstities o onsure traflic sghoty such as
gudrdrails nereising waffic will revitably raise the risks of accidemts.
922 Owerdogding tracks whivh woudd exeted designed tive load would cause eartier

3
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vehabilituion and shorter B,

G-2-3, Proper seset mansgement will impact greatly o mudntenanos cost and Hibspan.

0. Safely Messores

-1 To avoid sccidents on site during the implementation of the Project, the Movambican
side agréed to make the consulinst end the contractor take salely measwey such as
silting safety asswance to the site, providing information {or security comol 10 the
public, and deploving adequate security parsonnel, based on “The Guddance for the

Management of Safety for Construgtion Werks in Japanese ODA Projects™ whick has

been published on JICA"s URL below,

hibtpe s Hon godp/activie
mpdl

10-2. The Team recommended ANE to explate o the site eitizens about the Project (nesessity
and significance, construction period, sites, impact ste), so that wide support of them

s
o

iegfschemesioda salatywhoS TpgOEH nsdevaiVgnidance »

can beobtined for the smooth Inpdomentation of the Project

B Miscondoet

Hoth sides confirmed that if there §s sny suspicion of corroption or frsudulent practices
in the implementation of the Project, ANE and relevant organizations shall peovide JICA with
retated information ressonably requested by JICA, including informabion of any concemnad
officiul of the government andior public organizations of the Mossmbigus,

ANE uind relevant orgunizaticons shall not tiest untiirly or unfavorably the person andlor

cormpany which provided the Information related to suspectod corrupt or frandulent practices
fix the implomentation of the Prolect.

13 Schedule of the Surwey
Both sides confirmed the schedule of the Survey as follows. The schedule may be subject

1 changs during the preperetion and the counse of the Sy

12-1. The Team will contioue further studies in the Republic of Moswabigue wntil 2 May
FLS,

12-2. JICA will prepare the Draft Final Report and send a mission tearn to explain the details
of the Project including the final components and cost estimation 1o the Mozambican
sade avound September 2015,

123, JICA will finglize the Final Report and send it o the Mozambican side around
Diecember 2015,

13, Ouher Relevant lssues
13+1. Provision of Convenlénoes to the Team by the Mozambican Side
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The Morsambioan side shall, ot fis own oxpoases, proside the Tewm with the
Totlimaing Hamm iy cooperition with AN and other sogummsiions coneamed.
{8y Sccurits-related information s well as measures 10 ensare the safery of the Toass
mnbers:
ntormation s welt s support in obigining sredival service:
{3y Data aed infonmation rebatedd to tie Preparatory Surves:
£3) Cosgderpart peraoinel:
154 Rniable siiice space with necessary equipment and servioes]
(h3 Credendials or identification candy;
{7y Lntry permits necessary For tie survey team mierobers o conduct Feld sorveys: and
(81 Support in obaining other privileges wnd besefits i necessary.

132, Proviston of Conveniences 0 the Prolect by the Mosehicen Side
The bMoramblom side vonfirmmaed shat onderakings desoribed In Annes 6 should be
e by the Murambican side st s o expenses D implenweniadon of the Project 15

approvazd b the Governman of fapan,

13-3 Both sides sgreed that the eight bridges should be peconstracted st the positivns in
relorenee o resalts of iy prepanstory survey, und the Team will infarm abont the best
cindidate potitions of vach beidge by e end of Aprd, 2003 in the weehnical noles,
After egmresiment by the Mozambicun side, the Team conmnences the outline dosign of
the bridges along th Hnes of the reubmiend notes. And the Mozambican side recognized
3 possibility that the Mossmbican side should bo responsible fov the removal of the
ewreennt bridpes within three vears after the completion of the Prajeet, if the new bridges
are constrected on the new focatiots.

13-4, The Temn prioritizes eight bridges respoctively buased on the data wod information
vollected fresn and e resolty of discussiony with the Mosambiean side, and the
Goserproent of Japan identity the comiponents based on the prioritization.

1350 Vharbyg the sige survey o 26 10 28 Febraany, 2015, the Teww found that some rivers
where the eight bridges are loswed need cwrelnl comsidenaion of &gy river truining
The eam should conduet turther survey and anodysis on those rivers which gl slfeet
the above- neationed sehedule of the Survey,

13-6. inspection on dameged comdition of theee bridges construted by farmer projects
Due to flood of Japuary 2005, three bridges. named Namikde, Licungo 2 ami

s

icungo 3. construcled by Japan’s Grent Ald Projects, semely “The Project for

Y/ 5
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Reconstivetion of Bridues on Madp Boady” and “Vhe Progest fir Consingetion on Rural

Ranats of Brdwes in Zamberin and Vete Provinees’ were soverehy dumagied, ANE ol
the Teans ewsnrne the dosngad weadiilon 1 ordey o reffest the lessons eart 1o the
Prsjrel

137 Mozambican side shalt doteet diverbiningre and toar UROR (Usesprected (bjeetyy in the

Profecr sie no Jator thom the commpnestient of the geolagieal sumy (spproximidely

the segond woek of Anvil, 2015

V3-8, boance of Work Penmit and VISa
Fhe Moazambican side sypreed that ANE shall faeilitale with vconverned spencies

incheding the Minisidrio do Trabalbo, Ymprege ¢ Segurangs Soctal and assist Japaness

sattonalsinthers fromi thicd countries who wre tvabved in the Project fo obain VISA and
work permil smoothhy so thet ey con witer and @tay in Mesambigos withows auy

indrsnce ot the Shedy and the Protest implemeniation sty

Avnex 1o Project Stg

Angex 2 Organizaion Tl of ANE

Annex 30 Japan®s Cirund Akd

Anges 40 Flow Charl of Jupan's Grang Al Procedures

Annex 5 Mador Underiakings to be taken by Euch Govermpng 2s a condition for the Japan's
Oratt Ald fo be mplemented

Annex & Major Underraldngs to be taker by Bach Govenament afier an approval of Pﬂt{;s:c.e
soplementation

./

Appendices- 10



Anngx |}
Pioject Site

Bridgs List
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if Muera 2 (20 00m)

ﬁ Mungos (24.40m1
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Anpex J
Japan’s Grant Aid

Phe Covernmon of Japan (horchimfier roferred e as “the GOE™) I Simplomenting the
crganizaiwimal relorms o laprove the gaaity of QDA eperatons, and 23 a part of this
seafigivnenl, 2 nev JOA s wiss enterad o elfect on Oeteber L 2008, Baead on thiy Tawe
andd the deciston of e GO NCA has Dovoms e vrecnting ngeney of the Grant Add fuy
Gonerad Proqects, for Fisheries and tor Culiund Caoperation, vie.

The Gram Ald b non-reimbuesable fund provided tooa recipient couniny fo procuse e
tacilbties, equipment and servicey {eagincoring services and trsnsporiation of the products,
eted For 115 weonomnie and sociad development in aceordance with the redevant laws

regrtations of Jupan. The Crant Ald 5 not supplied throueh the doaation of marertals as such.

P Crrant Asd Prooediaoes
The Japagese Crost Ald i soppliad grooph folloaing moveduros
ay Progarstory Survey
= The Rarviy conducted by HUA
by Appraisal and Approval
- Appraisal by the GOJ and A and Approval by the Japaness Cabinat
oy Authority Tor Determining baplenentation
- The Notes exchanged between the (GOF and & recipient country
dy Gieant Agresman (ereinatter refeered 10 as “the (A7)

« Agreement concluded Between JTOA and g reciplent country

L]

Implementation

« Implementstiva of the Projeet on the basis of the GiA

2. Prepassiory Survey

{1y Contents of ihe Survey
The aim of the grepandory Surdey b provide o basie docunwest necessary for the

appraisal of the Project made by the GO and HUA, The contonts of the Survey are as

fotlows:

- EonBirmation of the backpround, abjecitves, and benefits of the Project amd also
wstingtional capacily of relevant sgenvies of the reciplent vountry nevessary for the
imphementation of the Prokeat,
tvaluaiion of the approprisgtensss of the Frojeod to ke intplemented under the Grant
Add Seheme Trem a techinicad, financial, social il goomomic poun of view,

- Confimmastion of tems agreed botween both paties concerning the basic concept of
the Progect,

- Preparstion of an outiioe desipn of the Project,

Vs © a0

Appendices- 14



- bsthvation of costs of the Projeet.

The comtents of the oiginal regues by the reciphent country are pat necessanty
approvad G therr tninal form as the cortenita of the Crast And projeol, The Gutlise
Design of the Project s conthmed bed on e guideliney of the Japan's Grge Add
seheme.

HOA requests the Govemment of e recipiom eotitty to teke whatovar meakures
peceasary 1o achivve s selfrelionee o the mplementmion of the Prajoct. Sueh mewsures
st b guaranteed even though diey may {8 outside of the junsdiction of the
organization of the reciphent country which aciually baplomenis the Predect, Theretore,
the implementation of fhe Project is vonfirned by all relevant orpanizations of the

reciprent countny tased on the Minutes of Disenssiong,

(23 HMedection of Cossuliums
For swooth imploseatation of the Survey, CA emplovs () registered comsulting

Arefay HOA selevts (a1 omis) based or propesals submaiged by intergsted fiems,

{37 Resolt of the Survey
HOA reviews the Hopoet-on thie results of the Survey and recommends the GOJ o
appraise the Implemendation of the Projest afier confirming the sppropristeness of the
Projest.

3 dapar’s Orant Axd Scheaie
{1y The £/ ond the (9A
Atter the Project is approved by the Cubinet of Japan, the Fxcelange of Notes
{hevelpatter reforred o oy “whe BNy will be ginpod Bebwesn the GO and dw
Government of the recipient coumtey i sake a plodge tor sssistance, shich is folhewed
by the conclusion of the (WA between JICA ind the Government of the recipient country
ko define the necessary artigles o implement the Frajeet, such as payvmet conditions,

respomsibilitios of the Goverminent of e recipient cotniry, and procurement conditions.,

(2)  Relection of Conwsliants
tn ondor W maintadn techndeal cousistency, the vonsulting Thmis) which conducted
the Survey will be recomiended by JICA 10 the recipion coundry 10 continge W work o
the Propecls implementation after the EAN and GAAL

(3 Eligible soures country

Uinder the Japanese (irant Abd, in principie, Japanese produacts snd sérvices including
transport or those of the recipient country are & be purchased. When JICA and the

Y/ AL
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{63

L)

it

Ciovernmient of the recipient country or 116 desdgnated suthority deem it neecssary, the

i

ks O service

Cirant Ald may be used for the purchase of the prog s of a third ceuniry,

e

However, the prime costractors, namely, vonstructing and procurement firms, and the

piriime consabiing fim are Brodted to " lapanese oulionsls”

Revessity of "V

: foation™

The Governmenst of the reciplent country o e designated sutherity will conclude
comacts denominaed n Japanese ven with Jupancse natfonals, Those contracts shall be
verified by HCA. This "Verification” is deemsed necessary o fulfill sccountability o
Japoness tnpavers

Major vndernakings so be when by the Government of the Recipient Country

bn the teplementation of the Grant Add Project, the recipion? country is reguired to
undertake such necessaly measures ay Annex 6.

“Proper Use”

The Ge
sl effectively the facilitles constructed and the eguipsent purchased wader the Grant
Ald, 1o assign siaf¥ necessary for this operaticn and mainwnence and o bear all the
expenses other tian those covered by the Gram Aid,

rement of the recipiont cowstry Is teguired to maintain and use propesly

"Export and Re-export”
The products purchased under the Grant Ald should not be exporiad or re-exporied

5

fromm the reciplent cowtry,

Bunddng Acrsngenens (IAG

#} The Government of the recipient coupiry o s desipnsted authority should open an
account under the name of the Covernmnent of the reciplent country i 8 bask in
Japan {hereinafler referied to ds "the Bank™). JICA will exceute the Grant Ald by
moking pavments in Jupanese ven to cover the oblipations incumed by the
Government of the recipient country or its designated anthority under the Verified
Contranis,

by The payments will be made when pavment reguests are presented by the Bank to
JCA under an Authorization to Pay (UP) Issusd by the Government of the recipient
coumiry of iis designated athority.

Authorization to Pay (AP

The Government of the reciplont country should bear an advising commission of an
Authorization to Pay and payment conunissions paid to the Bank,

12 w&@«*
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[ B3 Suctal wnd Bnvironmental Considerations
A peeiplen conmntry et e fudly conmder social and ensironiental fempgets by the

Project and must comply with the epvirommental regolations of the recipient coiatey and

M

TN socio cos itonmentad pukdelines,

c/f/f

13
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Anpex 4

Flow Chart of Japan's Lerant A Provedure
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Anrx A

Mugor Undertakings to be taken by Fach Government
w5 &t voutsdivion for the Japan Grant Aid ts be implemented

Mo
e Lursd th‘ix‘ ;smm Ami 4 ps;%mm am}
r\,nmwhm forr the Implemcatadion of the Prafocl and 4

s
t
P

sare poompt unkoading snd cusfoms ¢loaranee 4t the
i‘wt 5 53: ths&;“!!h&rk"t‘é.uﬁii, and faeras wansporadion in

: : Tax SXCMPLOD A1l Crenlon saranvs of ihg,
; equiprn nod vompots a the postis) of
f _ dizensbark ation in the seei RURNY
fnternal teansportation of the squiprient angd .
corpaanents feon the por( of dissmibsarkationn 1o the
L project sife i the res Apieit oty N T
% 4 Foensure that custonss duties, intemal taves pnd othor ' ]
! fiseal Fevien which mu be imposed in e reciplent : -
? eotgiiny with respect t the porchise of the products and i
the services bie exenptedfbe burne by the Auhority ;
withoot using the Corant L
Toaceont Ja phiysigal persons and S or ph} 5 _ !
gwr«mm af third pountries whose servioss may be réquired E
it ponneetion with the supply of the products amd the ' ;
services such faeilitios s may be necessary for their aatry
mtg tfm reciplent pounhtry and stay theren for the
i ancy & their work,
Yo mapsin and fse pmpar%y and effeatively the facilities © *
s.sc»n:ssrm.wd and Hre equipmen provided wader the Grand :
¥ 1 Fo bar all the expenses, otlier than those covee iu e
| Girant, necessary forthe ampiemmﬂm
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Major todertakings to be inken by Bach Lovernnient

after an spprevat of Project implementation

For secare Tots of sl pu

Privgct aod to olear the sHes R
To sepure sites for ma rz.al smnmsa \md h.mpfj m
mmi:'ﬁlu}m\ vm} ;md ks

wasy fir the u‘r:piv‘;nmmhm ut |

Annes O

: 'ao SEQLE Emmﬂ hx.zlm,t nrld ;:-»rf»mnei necenuy for the
a}pemmm and omirdenance ol thi faciities nplemented

gndur e Grant Add, nehading the poriodicsl maienance
|tk after the wm;_ﬁ‘_mn of the Pm;“ci
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(2) 2rd Site Survey

Minutes of Discussions
on the Preparatory Survey for
The Project for Construction of Bridges on N380 in Cabo Delgado Province
(Explanation on Draft Preparatory Survey Report)

On the basis of the discussions and field survey in the Republic of Mozambique (hereinafter
referred to as " Mozambique ") in March, 2015, and the subsequent technical examination of the
results in Japan, the Japan International Cooperation Agency (hereinafter referred to as "JICA™)
prepared a draft Preparatory Survey Report on the Project for Construction of Bridges on N380 in
Cabo Delgado Province (hereinafier referred to as “the Draft Report™).

In order to explain the Draft Report and to consult with the concerned officials of the
Government of Mozambique on its contents, JICA sent to Mozambique the Preparatory Survey Team
for the explanation of the Draft Report (hereinafter referred to as "the Team"), headed by Mr. Tomoki
Kanenawa, Director, Infrastructure and Peacebuilding Department, JICA, and the Team is scheduled
to stay in the country from 16 May to 20 May, 2016.

As a result of the discussions, both sides confirmed the main items described in the attached

sheets.
Maputo, 20 May 2016
= a r
/BN & y J_ \AL:LL«M _ }M.;LSMJ__L

Tomoki Kanenawa Atandsio Mugunhe

Leader General Manager

Preparatory Survey Team Administragfio Nacional de Estradas

Japan International Cooperation Agency Republic of Mozambique

Japan

Witness

(pten

Cecilio Gracha%

Chairman
Road Fund Board
Republic of Mozambique
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4,

5.

ATTACHEMENT

Objective of the Project

The objective of the Project is to secure smooth and safe connectivity at the whole
of N380 (Sunate - Qasse) by/through reconstructing the target bridges, thereby
contributing to facilitate the economy of Cabo Delgado and neighboring countries.

Title of the Preparatory Survey
Both sides confirmed the title of the Preparatory Survey as “the Preparatory Survey
for the Project for Construction of Bridges on N380 in Cabo Delgado Province”.

Project Site

Both sides confirmed that the site of the Project is on N380 in Cabo Delgado
Provinece, which is shown in Annex 1. The locations for cach bridge are as follows;
- Messalo I Bridge: Reconstruct at the existing lacation

- Messalolll Bridge: Reconstruct at the existing location

- Mapuede Bridge: Reconstruct at the existing location

Line Agency and Executing Agency
Both sides confirmed the line agency and executing agency as follows:

4-1. The line agency is Ministério das Obras Publicas, Habitagio e Recursos Hidricos,

which would be the agency to supervise the executing agency.

4-2. The executing agency is Administragdio Nacional de Estradas (hereinafter referred

to as “ANE”). The executing agency shall coordinate with all the relevant
agencies to ensure smooth implementation of the Project and ensure that the
Undertakings are taken by relevant agencies properly and on time. The
organization charts are shown in Annex 2.

Contents of the Dralt Report
After the explanation of the contents of the Draft Report by the Team, the
Mozambique side agreed in principle to its contents.

Cost Estimation
Both sides confirmed that the Project cost estimation described in Annex3 was
provisional and would be examined further by the Government of Japan for its final

approval.
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10.

Confidentiality of the Cost Estimation and Specifications

Both sides confirmed that the Project cost estimation and technical specifications in
the Draft Report should never be duplicated or disclosed to any third parties until
all the contracts of the Project are concluded.

Japanese Grant Scheme

The Mozambique side understands the Japanese Grant Scheme and its procedures
as described in Annex 4, Annex 5 and Annex 6, and necessary measures to be taken
by the Government of Mozambique,

Project Implementation Schedule
The Tearn explained to the Mozambique side that the expected implementation
schedule is as attached in Annex 7.

Expected outcomes and Indicators

Both sides agreed that key indicalors for expected outcomes are as follows, The
Mozambique side has responsibility to monitor the progress of the indicators and
achieve the target in year 2022

[Quantitative Effect]

* Increase in Daily Traffic Volume

*  Reduction of Bridge Crossing Time

*  Reduction of Road Closures during the Rainy Season

»  Reduction of Travel Time

[Qualitative Effect]

*  Acceleration of Surrounding Area Development by Enhancement of the Road
Network

+  Improvement of Fundamental Living Cenditions

+  Reduection of Transportation Costs

*  Decrease in Traffic Accidents near the Bridges

*  Mitigation of Disaster Risk

*  Benefits for Impoverished People
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11. Undertakings Taken by Both Sides
Both sides confirmed undertakings described in Annex 8. The Mozambigue side
assured to take the necessary measures and coordination including allocation of the
necessary budget which are preconditions of implementation of the Project. Annex8
will be attached to the Grant Agreement. It is further agreed that the costs are
indicative, i.e. at Outline Design level. More accurate costs will be calculated at the
Detailed Design stage.

12. Monitoring during the Implementation
The Project will be monitored every 6 months by the executing agency using the
Project Monitoring Report (PMRY) described in Annex 9.

13. Ex-Post Evaluation
JICA will conduct ex-post evaluation three (3) years after the project complction
with respect to five evaluation criteria (Relevance, Effcetiveness, Efficiency, Impact,
Sustainability) of the Project. Result of the evaluation will be publicized. The
Mozambique side is required to provide necessary support for them.

14, Tssues to be Considered for the Smooth Implementation of the Project
Both sides confirmed the issues to be considered and necessary measures to be
taken for the smooth implementation of the Project described in Annex 8 .

Issues Deadline for smooth mplementation

Acquisition of Environmental License End of October,2016

Clearing UX0O’s and Landmines End of February,2017

Provmon’ of VISA for all the parties concerned of the During the construction

construction

Relocation of existing utilities such as optical fiber cable End of June,2017

Securing of construction sites and land forthe construction End of June,2017

Permission of Bridge Construction End of June,2017

Provision of quarries and disposal areas End of June,2017

Maintenance of'the roads for material and equipment Durine the construction

procurements (inchiding bailey bridges) g

Provision of the baiky bridges During the construction

15. Schedule of the Study

JICA will complete the Final Report of the Preparatory Survey in accordance with
the confirmed items and send it to the Mozambique side around August, 2016,

M

Appendices- 24

s



16. Environmental and Social Considerations
16-1 General Issues
16-1-1 Environmental Guidelines and Environmental Category
The JICA mission explained that ‘JICA Guidelines for Environmental and
Social Considerations (April 2010)" (hereinafter referred to as ‘the
(Guidelines”) is applicable for the Project. The Project is categorized as B
because the Project, when the remaining five bridges included, is
constructing the eight bridges whose impact on the environment may be
limited.
16-1-2 Environmental Checklist
The environmental and social considerations including major impacts and
mitigation measures for the Project are summarized in the Environmental
Checklist attached as Annex 10. Both sides confirmed that in case of major
modification of the content of the Environmental Checklist, the
Mozambique side shall submit the modified version to JICA in a timely
manner.
16-2 Environmental Issues
16-2-1 Environmental Impact Assessment (EIA)
Both sides confirmed the EIA report is not required for the Project in the
country’s legal system; however, a Simplified Environmental Impact
Assessment(SEIA) is needed. Mozambique side will obtain the
environmental license until the end of October, 2016.
16-2-2 Environmental Management Plan and Environmental Monitoring Plan
Both sides confirmed Environmental Management Plan (EMP) and
Environmental Monitoring Plan (EMoP) of the Project is as Annex 11 and
12, respectively. Both side agreed that environmental mitigation measures
and monitoring shall be conducted based on the EMP and EMoP, which
may be updated during the detailed design stage.
16-3 Social Environment

16-3-1 Land Acquisition and Resettlement
Both sides confirmed there are no land acquisition and resettlement in the
Project.
16-4 Environmental and Social Monitoring

16-4-1 Environmental Monitoring
Both sides agreed that the Mozambique side will submit results of
environmental monitoring to JICA by vsing the monitoring form afttached

as Annex 12, \-ArQ.

L
&
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16-4-2 Information Disclosure of Monitoring Results

Both sides confirmed that the Mozambique side will disclose results of
environmental and social monitoring to local stakeholders [through their
website / in their field offices].

The Mozambique side agreed JICA will disclose results of environmental and
social monitoring submitted by the Mozambique side as the monitoring forms
attached as Annex 10 on its website.

17. Other Relevant [ssues

17-1.

17-2.

17-3.

Operation and Maintenance of the Facilitics{Equipment)

The team explained the importance of operation and maintenance of the
facilities constructed by the Project considering that proper asset management
impacts greatly on life-span of the facilities and its maintenance cost. The
Mozambique side shall secure cnough staff and budgets necessary for
appropriate operation and maintenance of the facilities. The annual operation

and maintenance costs are estimated and shown as follows.

Iten Frequency Inspection location Work contents g;‘ ;,‘:‘;l‘i?:[)
) Suarface, Jodnt, bearing. :
Hispection Oe]}\er per balf drainage, handrail. girder. I"ig:i?? and 250,000
ye abut, pier. guardrail cleantig
Pavement Onceper s . . 2
rehabilitation | years Surface Overlay 926.0¢0
Revetment vane | Biver bed front of .
repair Onge pes yea Abutment Gabion 1481000
Toml 2.657.000

Quality Management Meeting

Both sides confirmed that JICA, ANE, consultant and contractor shall have
quality management meetings approximately once in a half year during the
implementation stage. The meetings should be convened by ANE before the
commencement of construction works and during the construction to solve
serious problems such as delay of utility relocation, resettlement exercise,
construction works, ete,

Safety Measures

To aveid accidents on site during the implementation of the Project, the
Mozambique side agreed to cause the consultant and the contractor to enforce
safety measures such as setting safety assurance to the site, providing
information for security conirol to public, and deploying adequate security
personnel, based on “The Guidance for the Management of Safety for
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17-4.

17-5.

17-6.

17-7.

17-8.

Construction Works in Japanese QDA Projects” which has been published on
JICA’s URL below,
http:/f'www.jica.go.jp/activities/schemes/oda_safety/ku57pq00001 nz4eu-att/gu

idance_en.pdf
Misconduct

If JICA receives information related to suspectcd corrupt or fraudulent
practices in the implementation of the Project, ANE and relevant
organizations shall provide JICA with additional such information as JICA
may reasonably request, including information related to any concerned
official of the government and/or public organizations in Mozambique.

ANE and relevant organizations shall not, unfairly or unfavourably treat the
person(s) and/or company which provided the information related to
suspected corrupt or fraudulent practices in the implementation of the Project.

Cooperation among Relevant Organizations

ANE promised to work closely with relevant organizations, such as the
Ministério das Obras Publicas, Road Fund(RF), Ministry of Economy and
Finance(MEF), JICA and Embassy of Japan with mutual common
understanding and cooperation for the Project.

Issuance of Work Permit and Visa

The Mozambique side agreed that ANE shall facilitate with concerned
agencies including the Ministério do Trabalho, Emprego ¢ Seguranca Social
and assist Japanese nationals/others from third countries who are involved in
the Project to obtain VISA and work permit smoothly so that they can enter
and stay in Mozambique without any hindrance at the Study and the Project
implementation stagc.

Project Component

Both side confirmed that the target site of the project is 3 bridges which are
shown annex1. JICA will convey to Government of Japan that ANE strongly
requested construction of remaining 5 bridges(Catipusse bridge, Muagamura
bridge, Muera 1 bridge, Muera Il bridge, Mungoe bridge) by Japanese
Grant Aid.

Repair of Catipusse Baily Bridge

Catipusse Baily Bridge will be used as the access road to the construction
sites in the project. Catipusse Baily Bridge has a damage of a steel truss. ANE
should repair the damage of this Baily Bridge before the start of construction

works. l Q
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Annex 3 Project Cost Estimation

Annex 4 Japanese Grant
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Annex 1 Project Site |
Location Map
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Annex 2 Organization Chart
Organization Charts
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Annex 3 Project Cost Estimation

2. Payment of Mozambique Side

Cost Equivalent
Items
(MZM) (JPY)

1. Land acquisition fee 1,564,000 5,380,160

2. Investigation and removal of landmine '

and UXO's 12,515,000 43,05 l,flrﬂ(}

3. Custom duty & Value added tax (IVA) 76,704,000 263,861,760

4. Payment of bank service charges for bank

arrangement 1,163,000 4,000,720,

(B/A) and Authorization to pay (A/P)

Total 91,946,000 316,294,240
3. Rate

Items Condition

1. Estimate time

April, 2015 |

2. Exchange Rate

1 USD = 120.55 JPY
1 MZM = 3.44 JPY

3. Construction Period

30 months
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Annex 4 Japanese Grant
JAPANESE GRANT

The Japanese Grant (hersinafter referred to as the “Grant”) is non-reimbursable fund provided to a recipient country to procure the
facilities, equipment and services (engineering services and transportation of the products, ete.) for its cconomic and social
development in accordance with the relevant laws and regulations of Japan. The Grant is not supplied through the donation of

materials as such.
Based on a JICA law which was entered into effect on Cctober 1, 2008 and the decision of the GOI, JICA has become the

executing agency of the Japanese Grant for Projects for construction of facilities, purchase of equipment, etc.
1. Grant Procedures
The Grant is supplied through fellowing procedures :

*Preparatory Survey
- The Survey conducted by JICA
= Appraisal & Approval
-Appraisal by the GOJ and JICA, and Approval by the Japanese Cabinet
= Authority for Determining Implementation
-The Notes exchanged between the GOJ and a recipient country
*Grant Agreement (hereinafter referred to as “the G/A™)

-Agreement concluded between JICA and a2 recipient country

*Implementation

-Implementation of the Project on the basis of the G/A
2. Preparatory Survey

(1} Contents of the Survey
The aim of the preparatory Survey is to provide a basic document necessary for the appraisal of the Project made by the GOJ and
JICA. The contents of the Survey are as follows;
~ Confirmation of the background, objectives, and benefits of the Project and also institutional capacity of relevant agencics

of the recipient country necessary for the implementation of the Project.

- Evaluation of the appropriateness of the Project to be implemented under the Grant Scheme from a technical, financial,

social and economic point of view.

- Confirmation of items agreed between both parties concerning the basic concept of the Project. ﬂ Q

ravHlina daciam nf thin Deninae
OULENS QCRIEH O1 IiC ridjidt. Q(\(

- Estimation of costs of the Project,
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accountability to Japanese taxpayers,

{5) Major undertakings to be taken by the Government of the Recipient Country

In the implementation of the Grant Project, the recipient country is required to undertake such necessary measures as Annex.
The Japanese Government requests the Government of the recipient country to exempt all customs duties, internal taxes and
other fiscal levies such as VAT, commercial tax, income tax, corporate tax, resident tax, fusl tax, but sot limited, which may be
imposed in the recipient country with respect to the supply of the products and services under the verified contract, since the

Grant fund comes from the Japanese taxpayers.

(6} "Proper Use"

The Government of the recipient country is required to maintain and use properly and effectively the facilities constructed and
the equipment purchased under the Grant, to assign staff necessary for this operation and maintenance and to bear all the

expenses other than those covered by the Grant.

{7) "Export and Re-export"

The products purchased under the Grant should not be exported or re-exported from the recipient country.

(8) Banking Arrangemcrts (B/A)

a)The Government of the recipient country or its designated authority should open an account under the name of the
Government of the recipient counry in a bank in Japan (hereinafter referred to as "the Bank"), in principle. JICA will

execute the Grant by making payments in Japanese yen to cover the obligations incurred by the Government of the recipient

country or its designated authority under the Verified Contracts.

b) The payments will be made when payment requests are presented by the Bank to JICA under an Authorization to Pay (A/P)

issued by the Government of the recipient couniry or its designated aulhority.

(é) Autherization to Pay (A/T)

The Govermment of the recipient country should bear an advising commission of an Authorization to Pay and payment

commissions paid to the Bank.
{10} Environmental and Social Considerations

The Govemnment of the recipient country must carefully consider environmental and social impacts by the Project and must
comply with the environmental regulations of the recipient country and JICA Guidelines for Environmental and Social

Consideration {April, 2010} .
{11} Monitoring

The Government of the recipient country must take their initiative to carefully monitor the progress of the Project in order o

ensure its smooth implementation as part of their responsibility in the G/A, and must regalarly report to JICA about its status by

el
- A
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The contents of the original request by the recipient country are not necessarily approved in their initial form as the contents of

the Grant project, The Outline Design of the Project is confirmed based on the guidelines of the Japanese Grant scheme.

JICA requests the Government of the recipient country to take whatever measures necessary to achieve its self-reliance in the
implementation of the Project. Such measures must be goaranteed even though they may fall outside of the jurisdiction of the
organization of the recipient country which actually implements the Project. Therefore, the implementation of the Project is

eonfirmed by all relevant organizations of the recipient country based on the Minutes of Discussions.

{2) Selection of Consultants

For smooth implementation of the Survey, JICA employs {a) consulting firm(s). JICA selects (&) firm{s} based on proposals

submitted by interested firms.

{3) Result of the Survey

JICA reviews the Report on the results of the Survey and recommends the GOJ to appraise the implementation of the Project

after confirming the appropriateness of the Project.
3. Japanese Grant Schemeg

(1) The E/N and the G/A

Afier the Project is approved by the Cabinet of Japan, the Exchange of Notes(hereinafter referred 1o as “the E/N”) will be singed
between the GOJ and the Government of the recipient country o make a pledge for assistance, which is followed by the
conclusion of the G/A between JICA and the Government of the recipient country to define the necessary articles, in accordance

with the E/N, to implement the Project, such as payment conditions, responsibilities of the Government of the recipient country,

and procurement conditions.

(2) Selection of Consultants

In order to maintain technical consistency, the consulting firm(s) which conducted the Survey will be recommended by JICA to

the recipient country to continue to work on the Project’s implementation after the E/N and G/A.

(3) Etigible source couniry

Under the Grant, in principle, Japancse products and services including transport or those of the recipient country are to be
purchased. The Grant may be used for the purchase of the products or services of a third couniry, if necessary, taking into
account the quatity, competitiveness and economic rationality of preducts and services necessary for achieving the objective of

the Project. However, the prime contractors, namely, constructing and procurement firms, and the prime consulting firm are

limited to "Japanese nationals", in principle.

{4) Necessity of "Verification”

The Government of the recipient country or its designated autherity will conclude contracis denominated in Japanese yen with

Japanese nationals, in principle. Those contracts shall be verified by JICA. This "Verification" is deemed necessary to fulfill

M el
R
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using the Project Monitoring Report (PMR).

{12) Safety Measures

The Government of the recipient country mast ensure that the safety is highly observed during the implementation of the Project,
{13} Construction Quality Control Meeting
Construction Quality Control Meeting (hereinafier refeired to as the “Meeting™) will be held for quality assurance and smooth

implernentation of the Works at each stage of the Works. The member of the Meeting will be composed by the Client, the

Consultant, the Contractor and JJCA. The functions of the Meeting are as followings:

a) Sharing information on the objective, concept and conditions of desipn, before start of construction.

b) Discussing the issues affecting Works such as construction progress, modification of the design, test, inspection, safety

control and the Client’s obligation progress, during of construction.

» 3,
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Annex 5 Flow Chart of Japanese Grant Procedures
FLOW CHART OF JAPANESE GRANT PROCEDURES
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Annex 6 Financial Flow of Japanese Grant
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Annex 7 Project Implementation Schedule
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2. Project Implementation Schedule (tentafive)

2016

2017

2019

Item

6| 7| 8| 9| 10

i1] 12

Prerparatory survey

Explanation of draft final report

Minute of discussion

IEE licence

Contract

Cabinet meeting

Exchange of notes

Grant agreement

Consnltant agreement

Detail design/ tender

Site survey

Detail desigh

Publication of tender

Opening tender/ evaluation

Contract of construction

Contract veification

Construction (about 30 month)
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Annex 8 Major Undertakings to be taken by Each Government

1. Before the Tender

) Yems Deagine | memargs | Cosi(MZN Financial year
2017 2018 2019
wihin 1 i
1 |To open Bark Account (Banking Arrangament (B/A)) nwonith afier MEF -
GA
End of
2 |To approve EE icense Gctober,2016 MTADER -
To secura the folowing lands
1) righl of way for 3 bridges ) 1,564,000 1,564,000
2 2) project sites (148,800n2 for 3 bridges) for investigation and ::'lf‘:"::::: ANE 12515000 12.516.000
derrine of landrina at Froject sites e e
document
. before notice
4 |Toaobtan the planning, zening, buiding permit of the tender ANE -
document
To clear, leve! and reclaim the follow ing siles befora notice
§ [1) renpve utiibes (OFC fiber cable at Messalo | IT and Mapuede | Of the fendar ANE 1,776,000 1,776,000
bridge) document
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3. After the project

NO tems Deadiine Incharge | Cost(MZN) Ref.
To maintain and use properly and effectively the facilties
constructed and equipment provided under the Grant Aid After
1 1)  Allocation of maintenance cost completion of ANE 2,657,000 per
2) Operation and maintenance structure the annual
construction
3} Routine check/Periodic inspection
for a period
. based on
2 To implement EMP and EVoP EMP and ANE -
EMoP
To submit resuits of environmental monitoring to JICA, by using the
monitoring form, semiannualty _ for three
3 - The period of environmental monitoring may be exiended if any . )
— s . years after ANE
significant negative impacts on the environment are found. The the Project
extension of environmental monitoring w ill be decided based on the
|agreement betw een ANE and JICA.
After
4 To maintain and rehabilitate the dyke road in Messalo river ::hc;rrplehon of ANE -
construction
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Annex 9 Project Monitoring Report

G/A NO. X3IXXXXX .

PMR prepared on DD/MM/YY

Project Monitoring Repori

on
Project Name
Grant Agreement No. XX000XX
20XX, Month
Organization Information
. . Person in Charge
Anthority (Signer (Division)
of the G/A) Contacts Address:
Phone/FAX:
Email:
E " Person in Charge
Axecu ng (Division)
gency Contacts Address:
Phone/FAX;
Email:
Persen in Charge
Line Agency _ {Division)
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G/A NGO, XXX
PMR prepared on DD/MM/YY

1: Project Description
1-1 Project Objective
1-2 Necessity and Priority of the Project
- Consistency with development policy, sector plan, nabonal/regional development
plans and demand of target group and the recipient country.
1-3 Effectiveness and the indicators

- Effectiveness by the project

Quanditative Effect (Operation and Effect indicators)

Indicators

Original (YT

) Target {Yr

Qualitative Effect

J 2: Project Implementation

21 Project Scope

Table 2-1-1a: Comparison of Original and Actual Location

Original: (M/D) Actual: (PMR)
Location .
Attachment(s):Map Attachment(s}:Map
Table 2-1-1b: Comparison of Original and Actual Scope
Items Original _ Actual
/D) /D) {PMR)}
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‘Soft component’ shall be included in
‘Ttems’.

G/A NO. XXXXXXX

PMR prepared on DD/MM/YY

All change of design shal
I be recorded regardless
of its degree.

(SarnplejTable 2-1-1b: Comparison of Original and Actual Scope

Items

Original

Actual

1. Upgrading of the Kukum Highway

2. Replacement of Old Mataniko
Bridge

length 20km, single lane
(3.47m*2), path{1.25m*2)
Concrete Pavement 200mm
(motor lane only)

Bridge length 40m, Width
9.5m, path(1.00m*2),
compound steel box-girder
bridge, Inverted T
type-abutment spread
foundation

length 20km, single lane
{3.47m*2), path{1.00m*2} C
oncrete Pavement 200mm
(motor lane only)

Ditto

(Sample)Table 2-1-1b: Comparison of Original and Actual Scope

Ttems

Original

Actual

1. OQutpatient Department

2. Operation Theatre, Casualty Unit,
Maternity Ward

RC, Double Storey
Ground floor: Consultation
room 6

Reception

Satellite Lab.

Pharmacy, etc

1% floor:

Consultation room 5
Dental Clinic 2

RC, Double Storey
Ground Floor:
Operation room 2
Casualty Unit

1st Floor:

Maternity Ward 50 beds

RC, Double Storey
Ground floor: Consultation
room S

ditto

ditto

Matemity Ward 60 beds

(Sample)Table 2-1-1b: Comparison of Original and Actual Scope

- Items Qriginal Actual

1. Primary and Secondary Surveillance | i) OSR/SSR 1 set Ditto
Radars at Chittagong Int'l Airport if) RDP 1 set

iify VHF Transmitters 2

sets _
2. Access Control System for Dhaka | 1set Ditto
Int't Airport
3. Doppler VOR/DME at Saidpur | 1set Ditto
Airport
4. Aercdrome Simulator for Civil |1 set Ditto
Aviation Training Center

3
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5. Baggage Inspection System: for
Dhaka Int'] Airport

6. Airport Fire Fighting Vehicles for
Dhaka Int1 Airport

PMRE prepared on DD/MM/YY

i) Hold Baggage Xray
Inspectin system 7sets

i) Hold Baggage
Explosive Trace Detecting
System 7sets

itij Cabin Baggage Xray
Inspecton System 2sets

2 sets

G/A NO. XXXXXXX

Ditta

3 sets

2-1-2 Reason(s) for the modification if there have been any.

(PMR)
2-2 Implementation Schedule
2211  Implementation Schedule
Table 2-2-1: Comparison of Original and Actual Schedule
. Original
Items “DOD G/A Actual
M) /o) (PMR)
As of (Date of Revision)

‘Soft component’ shall be
stated in the column of
‘Items”.

Project Completion Date*

Please state not only the most
updated schedule but also other past
revisions chronologically.

*Project Completion was defined as

at the time of G/ A.

(Sample)Table 2-2-1: Comparison of Original and Actual Schedule

Hems DOD Ong'ma] G/A Actual

Cabinet Approval 11/2015 - -

E/N 12/2015 1/2016 24/1/2016
24/1/2016

G/A 12/2015 172018 Amended 13/3/2017

Detailed Design 12/2015-4/2016 1/2016-5/2016 1/2016-5/2016

Tender Notice 5/2016 5/2016 1/6/2016

Tender 6/2016 6/2016 15/7/2016

{Lotl} Construction

oo 7/2016-11/2018 7/2016-11/2018 | 8/8/2016-30/11/2018

(Lot2) Installarion of

Equipement 7/2016-6/2018 7/2016-6/2018 6/8/2016-30/60/2017
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

Project Completicn Date 11/2018 11/2018 30/11/2018
| Defect Liability Period 11/2019 11/2019 30/11/2019
*Project Completion was defined as __Check-cut of Construction work  at the time of
G/A. '

2-2-2  Reasons for any changes of the schedule, and their effects on the project.

2-3 Undertakings by each Government
2.3-1  Major Undertakings
See Attachment 2.

2-3-2 AcHvities
See Attachment 3.

2-3-3 Report on RD
See Attachment 4.

2-4 Project Cost
2-4-1  Project Cost

Table 2-4-1a Comparison of Original and Actual Cost by the Government of Japan

(Confidential until the Tender)
Items ' L Cost .
o e . _(Million Yen} -
o Original . [ Actual ™ . Original Actual
Consiructhon ‘Soft component” shall be Please state not
Facilities inchuded in ‘Tiems’. - only the most
(or updated
Equipment) : ' schedule but
also other past
revisions
. chronologically.
Consulting - Detailed design
Services -Procurement
Management
~-Construction
_ Supervision
Total

Note: 1) Date of estimation:
2) Exchange rate; 1 US Dollar=  Yen

Table 24-1b Comparison of Original and Actual Cost by the Government of XX

Items Cost
{Million U5

Original = Actual Original Actual

Please state not
ornly the most

: M
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G/A NO, XXXXXXX
PMR prepared on DD/MMYY

updated
schedule but
also other past
revisions

chronologically.

Total

Note: 1) Date of estimation:
2) Exchange rate: 1 USDollar=  (Jocal currency)

(Sample)Table 2-4-1a Comparison of Original and Actual Cost by the Government of Japan

(Confidential until the Tender)
Items S _ ) Cost

 (Million Yen)

TOrigimal T | Acwal | Onigmalh®| Actual

Construction | 1. Outpatient Department Ditto 11695 | 10350
Facilities 2, Operation Theatre, Casualty Uni Ditto
t, Maternity Ward

Equipment 1) Primary and  Secondary Ditio 2,374.6 2,110.0
Surveillance Radars at Chittagong
Int'l Airport

2) Access Control System for Dhaka
Intl Airport

3) Doppler VOR/DME at Saidpur
Airport '
4) Aerodrome Simulator for Civil
Aviation Training Center

B) Baggage Inspection System for
Dhaka Int'l Airpert -

6) Airport Fire Fighting Vehicles for
Dhaka Int'] Airport

Consulting - Detailed design Ditto 0.87 0.87
Services -Procurement Management
-Constructon Supervision

-Soft Component

Total 3544.97 3145.87

Note: 1) Date of estimation: October, 2014
2) Exchange rate: 1 US Dollar = 99.93 Yen

(Sample)Table 2-4-1b Comparison of Original and Actual Cost by the Government of Bangladesh

Itemns _ Cost
- . (1,000 Taka)

Original Actual - | Original? | Actual
Dhaka Modification of software of existing | Ditto 8,000 6,240
International | Rader Data Processing System
Adrport Provision of a partition, lighting, air | Ditto 5,000 2,453

ronditjoning and electric power

supply at transfer hold baggage

check pping L

s N
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G/A NO. XXX
PMR prepared on DD/MM/YY

Replacement of five doors in the | Ditto 4,000 5,340

international passenger terminal

building
Chittagong Preparation of the radar site | Ditto 5,000 3,400
Int'l Airport | including felling of trees, clearing

and grabbing

Total 22,000 20,433

Note: 1) Date of estimation: October, 2014 '

2) Exchange rate: 1 US Dollar = 0.867 Bangladesh Taka (local currency)

2-4-2 ~ Reason(s) for the wide gap between the original and actual, if there have been any, the
remedies you have taken, and their results.

(PMR)

2-5 Organizations for Implementation
2-5-1  Executing Agency:
- Organizaton’s role, financial position, capacity, cost recavery etc,
- Organization Chart including the unit in charge of the implementation and number
of employees.

Original: M/D)

Actual, if changed: (PMR)

2-6 Environmental and Social Impacts
- The results of environmental monitoring as attached in — in accordance with
Schedule 4 of the Grant Agreement.

- The results of social monitoring as attached ||| [ in 2ccordance with Schedule 4 of

the Grant Agreement.
- Information on the disclosed results of envirommental and social monitering to local

stakeholders, whenevér applicable,

3: Operation and Maintenance (O&M)

31 Q&M and Management
- Organization chart of O&M
- Operational and maintenance system (structure and the number ,qualification and skill
of staff or other conditions necessary to maintain the outputs aihd benefits of the project
soundly, such as manuals, facilities and equipment for maintenance, and spare part

stocks etc)

7 a0 o
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G/A NO. XXXXX
PMR prepared on DDVMM/YY

Original: (M/D)

Actual: (PMR)

3-2 C&M Cost and Budget
- The actual annual O&M cost for the duration of the project up to today, as well as the
annual O&M budget.

Original: (M/D)

4: Precautions {Risk Management) J

- Risks and issues, if any, which may affect the project implementation, outcome,
sustainability and planned countermeasures to be adapted are below.

Original Issues and Countermeasure(s): (M/D)

Potential Project Risks Assessment
1. . | Probability: H/M/L
(Description of Risk) Impact: H/M/L

Analysis of Probability and Impact:

Mitigation Measures:

Acton during the Implementation:

Contingency Plan (if applicable):

2. Probability: H/M/L
(Description of Risk) Impact: H/M/L
Analysis of Probability and Impact:

Mitigation Measures:

Action during the Implementation:

Contingency Plan (if applicable);
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G/A NO. XXXXXXX
PMR prepared on DD/MM/YY

3 Probability: H/M/L

(Description of Risk) Impact: H/M/L

Analysis of Probability and Impact;

Mitigation Measures:

Action during the Implementation:

Contingency Plan (if applicable):

Actual issues and Countermeasure(s}

(PMR)

5: Evaluation at Project Completion and Monitoring Plan

51 Qverall evaluation
Please describe your overall evaluation on the project.

5-2 Lessons Learnt and Recommendations
Please raise any lessons learned from the project experience, which might be valuable
for the future agsistance or similar type of projects, as well as any recommendations,
which might be beneficial for better realization of the project effect, impact and
assurance of sustainability.

5-3 Monitoring Plan for the Indicators for Post-Evaluation
Please describe monitoring methods, section(s)/department(s) in charge of
moritoring, frequency, the term to monitor the indicators stipulated in 1-3.
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GrA NO. XXX
PMR prepared on DD/MM/YY

Attachment

Project Location Map

Undertakings to be taken by each Government

Monthly Report

Report on RD

Environmenial Manitoring Form / Social Monitoring Form

Monitoring sheet on price of specified materials (Quarterly)

Report on Proportion of Procurement (Recipient Country, Japan and Third Countries)
(Final Report Only)

MO AR W2 Ny e

10 | VM),
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Annex 10 Environmental Check List

Envirenmenia) . ' Yes: Y [ af B I Can 5ide
Categoey ltem Main Cbeck lierms Nas N (Reitons, Mitigation Mrasures)
{8} Fave ELA reports been already prepaced in olficisl process? [N {a) ANE informed thal TEE, report will te made by 1he end of ook, 2015 (a1
() Have EIA repons baen npproved by satherities of 1he hast eountey's mH the: time of disqussion of May, 2016).
v [~ (B}ANE infgmoed that [RE license from MITADER are soqdred in the end of
(1) E1A aad (:] Have EIA repais been Jitiermlk 47 [P coni| e mre imposed |(d) N October, 2016 (1 the time of discussion of May, 2016},
Envirmnmental an1 he spproval of E1A repans, are 1he ennétions satisfied? (e} The detailsd conton is umelear bepause mpproval is necessary afier the aking
Permity id) In addition to the above ap provals, heve sther required ovironmental of the IEE report.
pemiks been obraired from the appoopriat remincery athodiies of the hast (d) The mathorization oxepl the IEE liconse does nol nesd i,
COUMIrY's [Dremen?
4} Have conients of the projoct and 1he poteriia |mpu:!sbem|dequldy ()Y {8 Tha JICA turvry tram camisg oot an individua | The ihak
i ‘lelhe[.ml based on i (b} Y eroud the bridgs almost weloome y ou Mbout & plan to rep Iz ihe permamnent
1 Perwis =nd disclosure? bs undy ding obagined from the Locy s1akeholders? bridge becanse an existing heidge i ntemponry tolulion. ANE is going to ho'd
Explaeion (2) Explansion to (] 1eove 1he comment From the stakdiotders (Such s local iesidents) boen the Siake botder meering in shoot Sepiambe, 2016 422 1he lime of discussicon of
reflecied (o the projec design? My, 2016).
the Local (b3 The sy stem of the farmal cljection ihat compensation cequires is gingle be
Sttkehulders sexared, When there i en ob the person d stol 5 m aby o
2 Jocal leader, snd report ta the counry from village Ired e, and diseuss it, and the
eilectivensas of the objection is consnderod,
{8) Have aitematrve plans of 1he projedt bean exsmined with soaml and (=) ¥ {7]A5 arcsull of having compaed with e zero opiion, The diemative is
) E of X d Hlorati contivded the the project should secare & fmetion &2 National highway Mo |
Alternatives for setmamit developmant.
{8} s thore & pessibility that air pollutants emitted from the projoct reared [k (D wicks, e outbeeak ol the dust is asromed by the operation ol the
sourcey, such 23 vehickes mafTic will effest ambicnt mr quality 7 Doci ambicnt aie ({B) N construction machine
quality comply with tha county 's sir quality standerds? Are any mitigating Thereis a Ltz numbe ofthe wnslruetnn machine.
mesies (aken? Tt i expeerad that ihe prtheesk grvss waghl of tha dnﬂ in |he Clho delgﬂo
(B3 1 air quality etready exzeed countey's standurds neas the roule, is thers s e are ok hig sfter projact compl, B
possibility that ihe project will make sir pelulion worse? npnglnearryamdnmgwrh
(b)The ney has g)od hére envi without &
1) Air Quality factory,
The pollutent gftom rmarcking has d k
pollusn density by & advection mnd diffusica to fhe lee in a tver basin, TUis
waurmed thite decrement effects that theee i fow it the influmnce. In the
astirmating traffic volume, traffic volune in 2005 was 344, in 2027 may bocome:
570 in the future, The inToence of air poll utien it not ass umod bocuse there iz
i be teniFic,
2 I'ollulion
Contrel :
53] 15 there  passhility that sl nunofF from rhe hare Lands rezuiting frem ()N [Cering a construction panod, m methed of mnstnuction will be sdapl ed by
T KAivitics, soch o6 d filletg will eause water quality ) coffer dum and the pisrs a constructed in tha dry sesson. By these metheds are
degaﬁnmm dowTs rearm waler ares? prevented quality of the water sgravetion. The smbankmant works stz o
(2) Waser Quality {b) 15 there & possibifny thar the projest will contamingle wier sourcss, such &5 [sandbag ind previens soil md sand ootllgw,
well water? {b)Tln:ns nol bz well argund 2 project. The dipging during pile works
he inflvencs o the outskin s by the solTe dam method,
(&) Do woise annd wibrations from the vehicle and train traffic comply withthe ()Y (4 The naise md the vibesiion b iove o smll milvmee 10 pres abridgein
ey 'S standanmds? myY companisho wilh amead run Lt i opectod thet shers is nef the infuance wound
(33 Noise and [) D0 low Frequancy soamd fiom the vehicle ond frain trlic comply with 1he the: bricgn el there are not 2 hause mnd feclitics,
Viuretion countey s standands? (b} Thae iefumnos of the low froquency vibrstion is not assurmed around & beidge
bogause there are not 3 house and Facilities,.
[n} Isthe pmjaﬂ sile Jocaied in protecied areas desiguced by 1he couniry's laws [()) N {2 Theraia na p ] anen at th ding arva of bridges,
ional treating md 715 thers a possibility that the po
(1) Prorected Aveas \M.u affact the protected aress?
(a) Does the project sita enpo:npass primeved Torests, inosacal can formis, (0] N {(aiThe projedt ouioieanent area is nat & habite Enportant foe primeval lorests,
sologeally valuable Inbum (eg, ool recks, manguves, urt|:hi ﬂns)? BN trepical rin forests, ecologically valuahle habitats,
(b} Dopes the prey pe the d habyirms of )N (b}The edstanee of the preciows specie is not reparted.
des) d by th iy s Jaws or ll'\:ﬂlﬂ el mvmbom? AN (cJin the project enfbreament area, the existence of lige wildlifs and the
(3 1 sgniki logal impacts are pated, me mcquatcyp [N domestic snimal i5 nal confirmmd.
measures taken 1q reduce the imp on th () The sarne e shove
(d] Aresdequal: protection messures bk 1o prevent mpacts, such i (2t is no qpected 1o , such a5 di of forest, poaching,
i J of fon mates, habiar fra o, and tradffie secidenl of decentification, redudtion in wetlind zress, snd dislutanes od'ecosyslms due!o
[2) Ecusy slam wildlife md livesiock? e iaes vhe bridge anly. The NGO is d abatk i Fthey "3
fe} & there 8 possibiliny tha istallaon of bridges. aod sezss mads will awse with med devdlopman,
mpocts, such o doptruction of fives), posching, desartifiat fon, reduction in NGO sugeen might Waffle prohibition of Mations highway o, JE0 to the
wielland o, a0d distuzbmncs of ceogy stams o o Rimdudtion of w!m (non vemment et The oationsd park section. Panl amund the bidgs should be
i 3 ) spoaes md pests? Amadog forp g auried cut, When a unidenified vehitle passed on beidge, showd report to the
3 Netwal irep acts considered? [potice o prevent s poscier
Ervitonfaent
€43 It thers & possihility the hy i pesx due to the i of (50 (&JThe [mgth of bridee become Jong i companson vath sdsting bridge in rasult
stiuctwes wall sdversely alffect surfooe water and gowmdwrle Tows? [of Iy drurgpead anabysis and the pssing weter of the mver bacomes smooth. [ is
(3} Hy dralogy mot exsumed to affects surface watar md 2 fow of the groundwcer.
(8} Is thoe any soft proamd on the mllctlua mw smane shpe [Elwes or () ™ (af.\-lo TEANE Irp A i amlicpated
ldalides? Are sisquate dipp L slope fahues or (b= (bIFossibility of landelide it fow cage due tanat lropsoife ambankmant snd
Iendglides, visere: needud? ic) N eservation on 1he siles,
(b Is thers m possibility the chil works, such a5 eutting and Hllng wil cause (cYThe mmbmnlkanenl works asswmes o plan 1o prevent the oufow of soff and
slop e falores or lndstides? Are sdoquate ménrures considered 1o prevent r sa] by w i sandbag
|INTOPOIY iy o andsTides? prov ke
ond Gealogy (£) Ts 1here npossibility that seil runoff will result from cut and filf mress, wasie
soil disposal sites, and borrow sites? Are adequal e measures laken (o prevent
il runedT?
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{63 Tx invarhusit ory resetilercon maosed by prejocs imp banant o ion T Tl invohenbey ()% (2] M0 reseit lement s kssocmted ta the progest,
eoettiemanl is cousal, e offen  wade ta minimuze the mopacts caated b the  [IBYRA [(B)Mo rop Lpomend i associsiad ta the proje,
resctthamcnl? o) A (e} The semue o abave
(b] 11 odogquad e e and I v e [[IRIA |fIThe same as above
alTeet o poaphe priot 10 ruauanm'.‘ (=) HFA (&) T e 1are 2 shave
[GIRL Il plan, ipelids wilh full mepl osg, (DA (£ Th= 1m0 wheive
ian of i & o by deds 4 pod baeed on (RYNA (E)The aoe an sbove
sneadics an rescilbermed ? (R} HrA ()T be parme ns ahove
{d) Is tha compenswicns gaing o be paid prior i the reaet toment? [iyt0A  F(iThe same & ochone
WEEE [ [s the comp policks prepend in dorumennt MM [{§iThe smme e tbove
(] Does Lhe rescitlamezt gl pay poticels sencon to vilamable goeps o
people, meluding vomen, chikinn, 1 elerly, poople bekow the poverty e,
ribnia minarilics, and imdizmous ponp ke?
B Ar mu wuk |J|e aﬂwd poozis cblzingd prioe 1o fesal ket
(h)Ts 1he i bilished 10 properly imp et
resctricment® Are the Wl‘-“)‘ ad btm wowred (o implemant the plm?
U}.\u my plmi devdep lu mumldr i af
[} Es e mr d ished?
4 Sazial
Enviroament () Where hdges and sooegs coads ane powly uuullad i :h::npom‘bihy tho [ W (=)l i it assumed 1o impact Fox the repsdents
the poojort widl eect the sdtving af A th ca].] (63T hie Lo #e8 B
veerkers® 1x thare 2 possibdbny thin the pojosl will case significont mpeas, ({0 Y (514 rish xight be cnhanoed by 1he omigration of the worker ducing 4
+uch &y cdensive diloion of caling lod waes, chacges in sources of livelbood, | {d) N eanatrus ion porod temporely but varkal Feines wd enlightenment iy
o ancmphayment? Arg adquate ety conridemd for proventing thess {e) W o il] e hebd negulerty and redioos ik
o tola] [diindlonsice g somag brelfic s expoctad during ribe constroo ikea snd aleribe
(5} s there mny possikitty that he prajaoy will advercely affed 1be lving . Goasbud i
eontit ivas of 1he inhabi oo s orber 1ban (he twrgal populaion? Arc odeqewc [iNe serious wegative mpast i ticpasd.
messurer considard to reduce $he mpacss, i neomsery P ([N yerious oegalive fmp act is wticip cted.
[2) Livingand (2] Is there wry pessibaticy 1hes discases, incleding infectious disesed, such 1
Livelthend 1z af workors sseorised with tha g7
Are adequale considanstions given Lo public healih, i noceszary 7
(d] Ta lbr.rrmy possibility that (he projpcl will adversely affec rond oralfie o
[ R { traflic wd trailic
(€] Ix there myy possbitay that progst will impede b of
I
(345 there any postbificy that bridges will covue s aun shading ed
radic interfame?
{a) I5 thore 4 perssibilimy (het the progect wid demege L focdl srchookogel, () {n)™es spplicabln
13 Hesilage histesical, rudral, and rebigons bariteae? Are adegn: £ merures contiderad o
predect 1hese sites in accordanes with 16 couniny™s lava?
£} b there n posaibikty b the progect wall adversely alToal the ecal (e} 07 aj¥he chavge of lmdseape with 1he prose madiicns is ol issumed (he
(4} Landscage Lendscape? Ars roocsyasy momires (ko alluzee due b0 the prajea of brides rop lacamand .
() A, gven o md Fie cubiore nod Lifestyie of 113 (#Eshoiz and i Pooplcs wo nol coafrme] aouod & projecs
13 Etlni baie mizar ks and indremous pmp\ﬁ? mY mfgrtmenl M
M inpail iy mnd (b) Are wil of the rights of eheis mi peop bes in reinrioa 10 (biTha rights of cthnic o i atd Bdigenun peaples sz,
Tudigenowm Pooples |land and reormes mepated?
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Annex 11 Environmental Management Plar/Environmental Monitoring Plan

Environmental Management Plan (tentative)

item Monitoring Method Expected schedule | | esponsible
organization
Planning phase
Handing in relevam
Environment Silua‘tifm of docutncnts to JICA End of Octaber,
al License (?btammg the . office (co}?y c.nf 3016 ANE
license licene, application
documents)
Information |Information about | Repoeting to JICA
to the Local |the results of office about the June, 2018 ANE
residents |preparatory survey | results ol activities
Item Monitoring Location Frequency RESP?“SI_He
organization
During works
Alrqualily |Viswal menitoring ::::nd the bridge Every month Caontractor
) . downstream from  |BEvery month Contractor
quality etfuupment‘and- the bridge
visual monitoring)
Waste Visual menitoring :::::nd the bridge Every month Contractor
Patrol (leaking oil
Soil ﬂon_t consiruction Around the bridge
pollution equipment or sites Fvery month Coatractor
storage yard to
ground)
Monitoring ifthere
Ecosystems is ‘fi.ld animal ﬁ.om A.mund the bridge Every month Contracior
Quirimbus National jsites
park
In service
pH, turbidity(Use
Water by simple Upstrezamand Every month (until ANE
quality equipment and downstream & month
visual monitoring}
The patrol for
unidentified vehicle
of the peaching .
Ecosystems [should be carried :\i:::nd the bridge Every month ANE
out durng road
maintenance
periodically.
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Annex 12 Environmental and Social Monitoring Form
Monitoring Form

The latest results of the below menitoring items shall be submitted to the lenders as part of Quarterly Progress Report

throughout the construction phase.

1 Construction Phase
1.1 Response/Actions to Comments and Guidance from Government Authorities and the Public
Monitoring Itemn Monitoring Resuits during Repert Period

Number and contents of formal comments made
by the public

Number and contents of responses from
Government agencies

1.2 Pollution
(1) Water Quality
Measured | Measured Country's Standards | Referred
Item Unit | Value Value Stan dg ds for Internztional | Measurement Point Frequency
{Mean) {Max.) Contract | Standards
pH - B.5-8.5 Upstream and Monthly
’ : downstream sites
oon | mgh - 5

(2) Air Quality (Ambient Air Quality}

Monitoring Item Mahltor]ng Results during Report Peried

The change of fauna and the flora shall be observed | Details of survey results, such as findings.
by visual survey and conflrm abnermality of the air
quality at near the construetion site every monthly

(3) Waste and soil pollution
Manitaring ftem Monitoring Resuits during Report Period

Waste: Monthly patrol should be caried out for| Details of survey resulls, such as findings.
prevenlicn of illegal dumping.

Soil pollution: Manthly patrs] should be caried out for | Details of survey results, such as findings.
checking the leaking from construction equipment.

1.3 Natural Environment
Ecosystem

Monitoring Item Monitoring Resuits during Report Period

Number of unusual death of wildlifa, fish and aquatic | Detalls of survey results, such as findings.
fauna arcund project sites

When an unidentified vehicle passed on the
construction sites, should be report to the police due to
prevent a poacher.

a0
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1.4 Social Environment
HIVIAIDS and other STDs

taonitoring Hem Manitoring Results during Report Period

HIWV/AIDS and cther STDs Incidences per 1000 inhabitanis

2 Operation Phase
The latest results of the below monitoring items shall be conducted by ANE based on sampling on monthiy basis for the

first 8 month of operation and submitted to JICA.
2.1 ResponsefActions to Comments and Guidance from Government Authorities and the Public

Monitoring ltem Monltaring Results duting Report Period Frequency

Number and contens of formal| To be counted and reviewed through the Grievance Redress | Monthly basis.
comments mada by the public | Mechanism to ba established within this project.

Number and contents of| To be responded based on review of comments, to be collected
iesponses  from  Govemment through GRM, mentioned above.
agancies

2.2 Pollution

(1) Water Quality
Measured | Measured Country's Standards | Referred
Item Unit | Velue Value Stan d;yr s far internationa! | Measurement Point Frequency
{Mean) {Max.) Contract | Standards
pH . 6.5-8.5 Upstream and Menthly
. downstream sites
cCD mgf 50

2.3 Natural Environment

{1} Ecosystem
Monitoring ltem Monitgring Resulls during Report Period

Number of unusual death of wildlife, fish and aquatic | Details of survey resulls, such as findings.
fauna around project sites.

When an unidentiied vehicle passed during the
periodic road maintenance monitoring, ANE shall
report 1o the police due to prevent a poacher.
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5. Technical Notes

TECHNICAL NOTES

ON THE PREPARATORY SURVEY ORN
THE PROJECT FOR CONSTRUCTION OF BRIDGES ON N386
IN CABO DELGADO PROVINCE
IN THE REPUBLIC OF MOZAMBIQUE

The Preparatory Survey Team (hereinafter referred to as “the Team™) has conducted a series of site
surveys helding meetings with the National Read Administration (ANE} and the officials concerned
of the Government of the Republic of Mozambigue,  ANE and the TEAM reviewed the survey
resulis obtained by the end of March and confirmed the main items of the Project for Construction of
Bridges on N38¢ in Cabo Delgado Province in the Republic of Mozambigue (hereinafior refermed to
as 'the Project) on the 2 of April 2015 as shown in the following.

Techaicaf Notes
{In the basis of discussions and field surveys done up to now, the Team and ANE have confirmed the
following main items of the Project in accordance with Article 133 of the Minutes of Discussions of
the 2% Murch 2015,
1. Bridge Width
‘The width of bridges is 9.6 m with fwo waffic Janes including the sidewalks on both sides as shown in
Figure 1.
2. Location of new bridges
New bridge locations are determined based on the alignment of approach roads and natural conditions
as shown Tabie 1.
3. Bridge length
The tengths of the bridges are determined considering the flood flow of each river and the construction
cast. The lengths of bridges are shown in Tuble 1.
4, Standard of the bridge design
The Team shall design the new bridges based on the ANE’s design standard, and supplement with
Japanese design standards and relevam manual as below.
1Y ANE: desipn standards , SATCC
2} Design specification of highway bridges issued by Japan Road Association (JRA)
3} Drainage Manua by the South African National Roads Agency Ltd, 2006
5. Prioritization of the bridges
The eight bridges are prioritized based on the imporiance and emergency checked in this study.
The result is shown in Table 1.
6. Environmental Issues
The items ANE shall undertake ta iniplemant the envitonmental preparation are as shown in Table 2.
The Budget allocation for Relevan: Environmental Studies (1.¢., IEE and/or EIA Study) shall be

G
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arranged by ANE before the implementation of Project.

7. Other Relevant Issues

The Team recommended ANE to take urgeat countermeasure for some damaged bridges, such as

Muaguide Bridge and Messalo I Bridge.
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Figure 1, Road and Bridge Widih
Table 1. Bridge List
rigri
Bridge Length of | Planning Eocation of the New priority
Na. Existing | of Bridge | Span A
Name Bridge(m} | Length{m) Bridge
1 | Catipusse 30.0 s Existing bridge 1
2 |} Muagamula 335 35 Down stream R
3 | Messalo 1 494 50 1 2@25m Existing bridge 1
4} Messalo 3 744 75 { 3{@25m Existing bridge 1
5 | Mapuede 244 25 Existing bridge Il
6 | Muera ! 445 30 1 2@25m Existing bridge 1
7 | Muera 2 20.0 25 Existing bridge 1
8 | Mungoe 155 25 Existing bridge I
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o2 List of ANE S Underiaking

| IEF and/or ETA Study ), tender process, and the selection of

qualiticd environnental consulting firm by ANE,

Vesdling o {
i Freliminary Discussions between ANE and MUICGA. End ef May, 2015 B
Budget alincation of Relevant Fovironmental Studies (Le., ) ’

Eind of May, 2015

Relevant Environmental Studies {Le., II2E andior EiA
- Study) satisfying both selevant BIA codes of Mozambigue
and JCA Guideline,

?

¢ Und of February, 2016

Approval letter of Relevant Environmental Stichies (JEE

anddor E1AY, and Envieonmental Licenae,

Stakehotder Meetings, required by JICA Guidelines

Dhuring FEF andror ElA study

Eqit of February. 2016

Land acquisition

Before ihe implementation of the Projucy

Resettlement and compensation

Before the implemesiation of the Praject

The survey will be continued until Mey and i any specisl condition change is recognized nevesssry,

some Hems may be evised accordingly with betorehand potice from the Team to ANE.

{&;j\ [t 13 %l ; 1

Haraki AKTYAMA

Cimsaitant Teader
Praparatorny Stvey Team
CHODAT Co., Tad,
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6. References

6-1. Traffic volume survey

(1) Catipussebridge

tion Map

BRIDGE NAME __ CATIPUSSE (BRIDGE NO. 1)

DATE __APRIL 6, 2015

SURVEYOR;ANTIPHOP CHAISRISUK

DIRECTION A (to South)
i i ; i
icmh 1L
@ Pedestrian and Bicycle Total
1 1 4 6
6 4 3 5 18
5 2 6 4 17
2 2 4 3 11
2 6 3 1 12
tion Map
BRIDGE NAME _ CATIPUSSE (BRIDGE NO. 1)
A
= DATE__APRIL 6, 2015
| ——
—\s‘aut SURVEYOR3IOONLIANG WONGKOTE
B
DIRECTION B (to North)
ﬁ ‘ Pedestrian and Bicycle Total

4 5 3 10 22
1 5 1 6 16 29
2 8 3 6 5 24
35 2 3 40
25 5 5 2 37
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(2) Mungoe bridge

ion Map
A s,
—  Sout
B

BRIDGE NAME __ MUNGOE (BRIDGE NO. 8)

DATE __ APRIL 6, 2015

SURVEYOR MAN SIDAM

DIRECTION A (to South)

Pedestrian and Bicycle Total
1 1 1 48 51
1 31 32
1 3 24 28
1 3 28 32
1 2 1 1 38 43
ion Map
BRIDGE NAME __ MUNGOE (BRIDGE NO. 8)
A ._/ DATE __ APRIL 6, 2015
B *-\s_m SURVEYOR TELEX FREDERICO CUNA
DIRECTION B (to North)
Pedestrian and Bicycle Total
1 1 5 7
1 4 6 1 10 22
2 3 2 5 12
2 5 3 11 21
1 7 3 13 24
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6-2. Geological survey

The coordination shows as below. BH3, BH4, and BH5 isfor Messalo |, Messalo 111, and Mapuede respectively.

Easting (X) Northing (Y) |Elevation (Z)
BH1-A1| 610432.205 | 8606 525.118 125.880
BH1-A2| 610433.845 | 8606 579.479 125.980
BH2-A1| 621 955.565 | 8658 026.713 143.165
BH2-A2| 621 929.353 | 8658 074.110 144.136
BH3-A1| 620536.070 | 8 689 804.794 46.387
BH3-A2| 620488.000 [ 8689 862.844 46.700
BH4-A1| 620293.180 [ 8 690490.373 47.309
BH4-A2| 620 265.756 | 8 690 576.296 46.540
BH4-P1| 620279.650 | 8690 518.930 45.846
BH5-A1| 617 299.474 | 8692 056.371 43.627
BH5-A2| 617 256.901 | 8 692 053.140 45.765
BH6-A1| 610658.134 [ 8713 456.960 89.646
BH6-A2| 610720.463 | 8713486.473 89.563
BH7-A1| 610900.101 | 8713 507.888 87.311
BH7-A2| 610941.958 [ 8713 536.087 90.326
BH8-A1| 612525.757 | 8 724 730.665 151.064
BH8-A2| 612512.381 | 8724 763.662 151.368
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(1) Messdlo | bridge

BOREHOLE| BH3-A1

Appendices -66

BORING LOG SHEET 1 OF 2
FROJECT: Bndge Consiraztion oo W3BC, Cabg Delgade Gaorhnales S __BESOHDL. 79 F o G205360700  |waler Level -0.£60 ™
LOCATION: Messals ¢ {Bdge 3) T South Abutme Ground Edevaton (im-MSL) 45,3870 m |Stameg Date T-I0M42015




BOREH OLEl BH3-A1

BORING LOG SHEET 2 OF 2
PROJECT. Eridge Construtuon on %380, Cabo Delgado Coordinates: N:__ BGEIEO4.THS0 B BI0536.0700  |Waer _evel 040 m
LOCATION: Messalo 1 iBlicoe 31 % South Abutmert Ground Etavabon imehf SLY 46 5870 m |S:arina Cate T-1004/2016
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20

21

22

23

24

25

" |ioose, gray with random brown stripe, Aliuvium

.0-6.0 m, CL, silty CLAY, 30% silt, medium plasticity, stiff,

dark brownish gra, Affuvitm

-|6.0-7.0 m, SM, silty SAND, very fine subangular sand-silt,

ran plasticity, loose, gray, Alhuvium

7.0-8.0 m, ML, SILT, non plasticity, loose, greenish-brownish

gray, Alluvium

: dense, greenish-brownish gray, Alluvium

8.0-12.0 m, SP, SAND, fine-medium subangular-subround

sand with litle coarse, clean, poorly graded, loo: dium

il
* 12
\
+ 17
|
|
7
[ 5
wo /
. 12.0-13.0 m, SM, silty SAND, very fins subangular sand-silt, ss 12 43 410
" |lcose-medium dense, greenish gray, Aluvium S— SS—
wo \
13.0-19.0 m, SP-SW, SAND. fine-medium subangular- ss | 13 | a9 ‘5\1
- -|subround sand with little coarse,rather clean- clean, poorly
- -|graded with well graded at bottom, loose-medium dense, Lile]
reenish gray-grayish to brownish green, Afluvium . U R R S
g gray-gray areen. Al ss | 14 | 32 \'{ %

wo i

30

Wo

ss | 16 | 31 420

wo i H

ss |17 | 2 g0

WO .‘"

ss | 18 7

\

Wwo |
19.0-22.0 m, ML, SILT, with litle clay. non-slight plesticity. | gg | 19 | 45 -
rather clean, medium dense, light-grayish brown-brown with
some gray mottled, Aliuvium wo i /

| il
t
| 4‘/
| T
i b~
!
22.0-23.0 m, SM, silty SAND, 10% silt, fine subangular- !
subround sand, clean, very dense, grayish yellow-yellow, |
Alluvium |
23.0-25.0 m, ML, SILT, with litle clay, nen-slight plasticity, ss5 | 23 39 i (27
medium dense, grayish-ight brown, Aluvigm i
Wo | ‘
ss | 24 | 45 i L)
t
wo i “
-|25.0-27.0 m, SP-SW. SAND, fine-coarse subangular- ss | 25 | 41 | b\rn
“|subround sand, clean, poorly-wel graded, d 'y dense, |
| pate gray-grayish yellow, Alluviem wo i
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BORINGNO.| BH3-AZ
BORING LOG SHEET z OF 2
PROJECT: Endge Construction on k350, Cabo Delgaco Goord nates M 3689864 Q000 E: 6204200000 [Water Level 350 m
LOCATION: Messalo 1 {Bridge 3) § Morth Abutrent Ground Elevahan (m-wSLY: 44 {GPS) m |Starting Date. 1182018
1.0 20 0 30 120 2.4 2.6 8 10 0 30 40

1]25.0-27.0 m, SP-SW, SAND, fine-coarse subangular- ss | 25 | 41
subround sand, clean, poorly-well graded, dense-very
dense, pale gray-grayish yellow-yellowish gray, Alluvium wo

\45

50//28

End of hole @ 27.0 m

-Loss

Lab, WO - Wash out, SS-Split Spoon Sampling

Appendices-69



(2) Messdlo 11 bridge

BOREHOLE| BH4-A1

BORING LOG SHEET 1 OF 2

FPROJECT: Bndge Construchon en N320 Caba Delada o L0 T : 5 8590430.3730 E _ 620293.1800  [Wwater Level: -1.800 "

LOCATION: Messalo 3 {Bnnge 4) @ Soulh Aoutmert Groune Elevaton (m-M3.) 47.3080 m |Starl ng Dale: 15-123:4:2015
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BOmNGNOl BH4-A1

BORING LOG SHEET 2 OF 2
PROJECT:  Bridge Construchon or K380, Cabo Delgada Coordinates: W, EBID490.3730 E AEO293.1800  |wWater _evel -1.B0 m
1 ArATINM Waceala 2 iCridas AV R Qooth S holenard Cranand Claoantinn frc WET] 8 AT NN m I2tertina Mnta AL AAAMAAE
S5 | 30 | 31 [
3

3z

85| 32| 25

End of hole @ 32.34 m
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BOREH OLEl EH4-F1

BORING LOG SHEET 1 OF 1
PROJECT:  Bridge Constnetion an N380. Sabs Delgade Cogrdi = 3302 = B2027T.0000  |Waler Level -£.500 m
LOCATION: M lo 3 {Brivge 4; @ Widdle P er Ground Elevaton m-"SL): 58 (GPS m |Starting Date: 19542015
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BOF!EHOLEl EH4-A2

BORING LOG SHEET 1 OF 1
PROJECT: Brdge Conslruclion on N350 Cabo Celgado oordinates: S _ 8BO0SYS.0000  E _ B20761.0000  |Viater Level 1,609 m
LOCATION: Messalo 3 (Bridge 4} & Merth Atutment Graund Elevatian [m-MSLY 48 (GFS ™ |Starting Date 230412015
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(3) Mapuede bridge

BOREHOLE| BHZ-A1
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BORING LOG SHEET 1 OF 1
PROJECT:  3ndge Cansiruction cn M3EC Cako Celgada Coordinatas: S_ BA9205E.0000 £ _ B17339.0000 |Water Level -1.360 m
LOCATION: Mapueds (Batae 53 & Souh Aoutrmen Grownd Chevanon (rmeMSLY 42 {5PE) ™ |Starirg Date: 2EIIZ05




BOREHO LE| BH5-A2

BORING LOG SHEET 1 OF 1
PROJECT:  Brdge Ccnslruction on M380. Cabo Celgado nordi : $:_ 8692052.0000 E _ B17253.0000  |Water Level =-4.0 m
LOCATION: Mapuede (Bridge 5, & MNorih Anirert Ground Ekevation [m-MSL) 47 (53] M ing ke 25142015
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6-3 Term of reference for IEE

(1) IEE/ETA-ToR of Environmental and Social Consideration Study for Bridge Rehabilitation Projects

Relevant environmental and social studies shall be carried out based on both Mozambique's EIA-related laws and
JICA Guidelines for Environmental and Social Considerations (2010). Upon considering the project outline of this
bridge rehahilitation projects, certain type of the environmental study such as |EE and/or EIA would be appropriate
enough for its environmental license application. The details for subtask of this Environmental and Social Study are
described in TablesAl - A3.

TableA.1 Major Environmental Tasks to be required for the Environmental and Socia Study
Environmental Tasks

1 | Descriptions of Current Environment Condition

Collect environmental baseline information and describe current environmental condition.

1) Bio-Physical condition

2) Socio-Cultural condition
More detailed descriptions of this baseline environmental information collection are attached
in Table A2.

2 | Local Biological Environmental Field Study at Quirimbusu National Park

Scientific description of the flora and fauna as well as other natural resources and habitats
around the Quirimbusu National Park and its surrounding buffer zone areas site, shall be
summarized and analyzed. In particular, possibilities of existence of migration path, water
points and/or feeding grounds around the each project site shall be analyzed.

3 | RAP-related Survey

According to the basic design study results of this bridge rehabilitation project, al new

bridge and approach road alignment are located within current RowW and most of engineering
works are to be conducted therein. So that, there will be no land-take-related expropriation
within this project.

If some additional changes will occur within this bridge rehabilitation project and be likely to
have expropriation and/or resettlement of nearby households, entire RAP-related information
has to be summarized. More detailed descriptions of this baseline environmental information
collection are attached in Table A3.

4 | Environmental Impact Assessment

Evaluate potential environmental impacts of three project stages such as 1) pre-construction
phase, 2) construction phase, and 3) operational phase shall be described. Besides, following
impact assessment studies shall be conducted in order to stress out the

advantage/disadvantage of the proposed project quantitatively.

5 | Environmental Mitigation
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Environmental Tasks

Describe comprehensive, effective measures of the mitigation (i.e., avoidance, reduction, and
elimination) of negative impacts for the pre-construction, construction and operation phases

of the project

6 | Environmental Management
Establish appropriate environmental management plan. Specific objectives of this plan areto
1) define organizational and administrative arrangements for the environmental monitoring,
including the definition of responsibilities of staff, coordination, liaison and reporting
procedures, and 2) to discuss procedures for pro-active environmental management, so that
potential problems can be identified and mitigation measures to be adopted prior to the
construction commencement.
7 | Environmental Monitoring
Establish appropriate environmental monitoring program. The scope of the monitoring plan
are 1) to identify the monitoring tasks, 2) to identify the nature and the schedule of the
monitoring, and 3) to identify samples to be taken for analysis and parameters to be
measured.
8 | Public Consultations
Public Consultation shall be conducted at Maputo and the study site, respectively. More
detailed descriptions of this baseline environmental information collection are attached in
TableA4.
9 | Preparation of IEE/EIA D/F
Prepare |EE/EIA D/F Report that documents the impact study finding.
1) Basic IEE/EIA D/F Report
2) Summary of final report written in both Portuguese and English (10 — 15 pagesin
length).
10 | Preparation of Public Involvement
Prepare suitable handout or brochure to be used for the public participation process.
11 | Revising of IEE/EIA D/F
Based on the following information or results, revising of IEE/EIA D/F report shall be
conducted
1) Feedback loop obtained from the public participation into the IEE/EIA process
2) Comments and advises from relevant environmental agencies.
3) Results of additional and/or supplemental studies.
12 | Preparation of |IEE/EIA Final Report
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Environmental Tasks

Prepare |IEE/EIA Final Report that documents the impact study finding.
1) Basic IEE/EIA Final Report
2) Summary of final report written in both Portuguese and English (10 — 15 pagesin
length).
3) Executive summary written in both Portuguese and English (3 — 5 pagesin length).
4) Abstract from the executive summary or the summary written in both Portuguese and

English (1 — 2 paragraphsin length)

Table A.2 Descriptions of Current Environment Condition

1. Bio-Physical condition

1) Regional hydrology (e.g., major tributaries, channels, regional water balance)
2) Water quality of surface/subsurface within the study area.

3) Air quality

4) Regional drainage

5) Roadside noise/vibration/air quality

6) Climate

7) Geology

8) Disaster Records (e.g., past earthquake, landslide, inundation or flood events)
9) Sail

10) Biological Environment (e.g., Quirimbas National Park area)

2. Socio-Cultural condition

1) Cultural (historical and archaeological) resources (e.g., ruins, memorial facilities, historic
spots and others)

2) Visual resources (e.g., scenic zones, townscape)

3) Land take/resettlements (e.g., conditions of existing roadside building)

4) lllegal squatter

5) Land use

6) Water use (e.g., water supply system, well, oasis)

7) School, hospital, park, library, religious facilities.

8) Waste Disposal Site (location, capacity, treatment method)

9) Vehicle Registration

10) Vehicle Inspection/Maintenance Program

11) Clean Fuel Program

12) Sewage system

13) Property price (e.g., land and house by type) around the study area.

3. Pollution
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1) Roadside Noise/Vibration
2) Roadside Air Quality
3) Soil Contamination
4) Water Contamination
5) Bad odor

Table A.3 RAP-related Survey

1) Collection of relevant legislations on land acquisition, resettlement and compensation
2) Inventory survey

3) Interview survey

4) Map showing location of each PAPs

Tasks 2) and 3), mentioned above, aim to identify profiles of households living in the Study
Areaand to clarify the profiles of their inventories.

The surveys 2) and 3) include the preparation of questionnaires, the survey’s implementation by
means of questionnaire, compilation and analysis of survey results. Questionnaires consist of
guestions related to inventory of properties such as house, farmlands, buildings, crops and

household profiles.

Table A.4 Public Consultations

(2) Outline

In order to disseminate the study outline, the draft ToR of the environmental and social study
and the findings of the proposed study, two (2) one-day public consultations at Maputo and the
study sites, shall be conducted. In particular, all PAPs shall be invited at the public
consultations to be held at the study site. Public notice using either of poster, newspaper, TV,
radio and other media shall be conducted prior to each stakeholder meeting campaigns.

At least three (3) consultants will work at each public consultation as the facilitator, the
computer/equipment operator and note taker. All the expenses, including the copy of
presentation materials, the hall charge, transport expenses of the participants, and meal/drinks
are payable by the consultant and should be included in the cost proposal. Also, all the
discussion at the public consultations will be recorded and minutes of the meeting are prepared
by the consultants. Relevant information, to be used for the public consultation, is provided
by both ANE and JST. It is noted that contents of both presentation and handout shall be
consulted and approved by both ANE and JST before each stakeholder meeting.

(2) Opinion Surveys

Within this series of stakeholder meeting, several opinion surveys are planned to be conducted
in order to analyze each stakeholder’s view of the proposed bridge rehabilitation project. The
survey form isto be developed by the ANE and JST, and selected Consultant shall make

appropriate amount of copies of that survey sheets, conduct those opinion surveysto all
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participants of each stakeholder meeting at the end of each meeting, and then, conduct post-
data processing work.

(3) Public Review Period

All contents of Q/A Session, to be discussed within this stakeholder meeting, are to be
presented in the public domain (e.g., Library, Internet or by some appropriate measures). This
public review process shall be carried out after each stakeholder meeting (i.e., at least twice).
Prior to each public review, appropriate public notice shall be conducted, using either of poster,
newspaper, TV, radio and other media.

(4) Deliverables

1) Presentation Materia (PowerPoint File)

2) M/M shall be prepared in both English and Portuguese.

3) List of Participants

4) Photo Records

5) Survey Sheets of Opinion Survey and Post Data Processing file (Excel-format)

(4) Equipment and others

Support for Environmental Approval Application

All study works, mentioned above, shall be completed by the end of March 2016, and environmental approval shall
be made by the end of either of January or February 2016. In order to make a successful environmental approval
process, selected Consultant shall support ANE's relevant application work until the environmental license for the

proposed bridge rehabilitation project isissued.
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7. Outline Design Drawing
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NOTE:
1)HWL was estimated based on the hearing of 1200 | 3@3000=9000 | 1200
the field survey. It will be finalized based on 100 11400 100
the hydraulic analysis results.
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