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PREFACE

Japan International Cooperation Agency (JICA) decided to conduct the
preparatory survey on the project for the Reinforcement of Power Distribution in
Zanzibar Islands in the United Republic of Tanzania, and organized a survey team
headed by Mr. Kiyofusa Tanaka of Yachiyo Engineering Co., Ltd. between August
2010 and March 2011.

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

| 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 United Republic of Tanzania for their close cooperation extended to
the survey team.

March 2011

Kyoko KUWAJIMA

Director General,

Industrial Development Department
Japan International Cooperation Agency



Summary
® Country Overview

The United Republic of Tanzania (hereinafter called Tanzania) is a unitary republic founded in 1964,
when Tanganyika, the mainland, and the islands of Zanzibar were united. With an area of 945,037
square kilometers and a population of approximately 43,740,000 (2009, World Bank), Tanzania is
the biggest country in East Africa. Although Zanzibar is part of the country, it has its own president,
a unicameral assembly, courts, etc. Zanzibar consists of many islands including Unguja, and Pemba.
Unguja, the target site of the Project, contains Zanzibar City, the capital. The area of Unguja is
1,554 square kilometers and the population is approximately 620,000. It is located at latitude 6
degrees 9 minutes south and longitude 39 degrees 11 minutes east. It has a tropical climate with a
heavy rainy season (March to May) and a lighter rainy season (November and December). Although
it is comparatively cool from June to September, it is extremely hot from December to February.
With rich tourism resources, including a World Heritage site, it is also a popular tourist destination,
with about 140,000 tourists visiting every year (2008, Zanzibar Commission for Tourism). The
industry breakdown of primary, secondary and tertiary industries is 37.3%, 14.6% and 39.1% (2010,
MKUZA 1), showing the high rate of the service industry. However, as the income of 49% of the
total population of Zanzibar is below the basic poverty line (Household Budget Survey, 2004/2005)
and the GNI per capita in 2009 was 557 US dollars (2010, MKUZA 11), the income level is still low.

@ Background and Outline of the Project

In July 2005 the government of Tanzania established the National Strategy for Growth and
Reduction of Poverty (NSGRP) with the aim of poverty reduction. Zanzibar also created its own
poverty reduction plan, the Mpango wa Kukuza uchumi na kuondoa umashini Zanzibar (MKUZA),
which reflected the policies of NSGRP and stated that the improvement of the electricity sector, etc.,
would contribute to economic growth and poverty reduction. The next MKUZA 11 (2010-2015)
states that, relating to public investments, development in such areas as airports, port facilities,
roads, the environment and water resources would be actively carried out and the program would be
executed through the replacement of the existing electric facilities, which are obviously aging.
Moreover, the Zanzibar Energy Policy 2009, a concrete action policy for the electricity sector,
mentions such solutions as the increase of the transmission capacity for hydroelectric power from
the mainland that is less expensive compared with fossil fuel power.

On the mainland of Tanzania, capital investment in the electricity sector was kept low for many
years due to the privatization policy; thus, the maintanance of electricity equipment became difficult.
Therefore, the past policy was reviewed in 2006 and electric power development plans have been
actively carried out and power transmission and distribution networks in urban areas have been
improved and expanded since then. On the other hand, in Zanzibar, the development of the
electricity sector has become increasingly difficult due to the lack of funds and the electricity supply
is failing to meet demand. A stable power supply is not even guaranteed, as seen in the extensive
three-month power outage in 2009 caused by a damaged undersea cable. Under these circumstances,



the Tanzanian government requested the Japanese government to assist in the improvement of
power distribution facilities for a stable power supply in Unguja Island through such actions as the
installation of new substations, rehabilitation and renewal of existing substations and the new
installation and replacement of distribution lines in Zanzibar. In response, JICA conducted a
preliminary survey in February 2010 to investigate existing power demand and the state of
deterioration and problems of the power supply equipment and to conduct a preliminary review of
the scope of cooperation. As a result, the relevance of the replacement and new installation of 33 kV
transformation and distribution facilities in Unguja Island has been confirmed.

® Outline of the Survey Results and Contents of the Project

Based on the results of the above-mentioned preliminary survey, the Government of Japan decided
to carry out a preparatory study for cooperation and JICA dispatched a preparatory study team to
Tanzania from September 20 to October 25, 2010, for project site investigation and collection of
relevant materials as well as confirmation of the details of the request and discussion on the project
activities. After returning to Japan, the study team considered the necessity, social and economic
effects and relevance of the project based on the data from the field survey, and summarized the
results in the draft outline design. JICA dispatched a study team for the explanation of the draft
outline design report from January 21 to February 2, 2011, to explain and discuss the draft basic
design report and to obtain the basic agreement of the Tanzanian government. In accordance with
the principle to “supply reliable and inexpensive energy to customers”, as stated in MKUZA, the
poverty reduction program created by the Government of Zanzibar in 2007, the Project aims at the
reinforcement of the power distribution network on Unguja Island. Based on the survey results
concerning the condition of the existing equipment of ZECO, the maintenance and management
system, environmental and social considerations, etc., the Project will carry out the rehabilitation of
the Mtoni Substation, the renewal of 33 kV distribution lines, etc. The results of the environmental
and social consideration study conducted in Tanzania will be reflected in the plan of distribution
routes and the like. When planning the scale of the equipment and other relevant matters, the
necessary equipment should be considered based on the demand forecast, etc., so that the quantity
of the equipment will be minimized. The outline of the Project, which consists of seven components,
is shown below:

1) Expansion of 33 kV facilities for Mtoni Substation

2) Installation of 33/11 kV Mwanyanya Substation

3) Installation of 33/11 kV Welezo Substation

4) Installation of 33 kV distribution lines for the South route

5) Installation of 33 kV distribution lines for the North route

6) Replacement of 33 kV distribution lines for the Fumba route

7)  Procurement of equipment and materials for distribution lines

The rehabilitation work of the 33 kV Mtoni Substation, the major component of the Project, is to
distribute electricity from the mainland of Tanzania to the whole island of Unguja by the 132 kV
undersea cable that will be constructed by another donor, after the voltage is stepped down to 33 kV.



All the existing 33 kV facilities will be replaced and two new lines will be added. 33/11 kV
transformers necessary for the electricity supply in Zanzibar City will also be replaced at the same
time. The construction of a control building with indoor-type high-voltage switchgear cubicles on
the site of the Mtoni Substation will create advantages such as minimum power cuts during the
rehabilitation period and easy extension in the future. The existing transformation facilities will be
reusable as backup in the future. Under the Project it is planned that the electricity demand will be
satisfied through the installation of 33 kV transformation facilities in new Mwanyanya and Welezo
Substations, in addition to the installation of 33 kV distribution lines that will be described below.
The purpose of the installation of distribution lines is to reinforce the 33 kV distribution network
that supplies electricity throughout Unguja Island with the three routes (North, South and Fumba
routes) from the Mtoni Substation and to improve the quality of electricity supply to the local
regions that have plants, large hotels, sightseeing facilities, etc., and therefore has a large demand
for electricity so that the currently unsatisfied electricity demand on Unguja Island will be satisfied.
However, as the resettlement of residents will be unavoidable, the distribution routes need to be
carefully considered to minimize such impact. The routes shall basically be constructed in the
existing buffer zone parallel with the existing 33 kV distribution line. A bypass shall also be
constructed to soften the electricity demand in the zone from Mwanyanya and Welezo Substations
to the existing 33 kV branch points (Mahonda and Tunguu) in the suburbs. A concern related to the
planning of 33 kV distribution routes is that there are many buildings alongside the streets and there
is not much space left. Then the distribution route will intrude into right-of-ways and the use of
conventional open wires will be difficult due to various road construction regulations. The
resettlement of many residents in the areas along the distribution line will be unavoidable even if
the line is constructed away from streets, as the ZECO standards require some safety distance
between residents and the like and open wires. As a result of a joint discussion with the Department
of Environment, ZECO and other relevant parties on the possibility of using insulated cables (ABC
cables) for the Project to ensure safety and relaxing the regulations concerned, it has been agreed
that, in the zones where distribution lines have to be constructed within the safety distance, ABC
cables will be used and the safety distance will be reduced. Thus, under the Project, the routes for
the 33 kV distribution lines have been planned in a way so as to minimize the resettlement of
residents.

@ Construction Period and Project Cost Estimation

The organization responsible for the Project is the Ministry of Lands, Housing, Water and Energy
(hereinafter called MLHWE) of the Government of Zanzibar, and the executing body is ZECO. The
period of the procurement of necessary equipment including installation is expected to be around
23.5 months. The cost which will be covered by the Tanzania side required for the implementation
of this cooperation project is estimated at around 169 million yen.

® Project Evaluation

The following are the outcomes expected from the implementation of the Project:



1. Reduction of outage
As there is no extra 33 kV distribution line, it is difficult to ensure a stable power supply with an
alternative route in case of an accident or the like; therefore, power outage caused by an
accident lasts a long time. The implementation of the Project will reduce the time required for
recovery and shorten the power outage time per year from the current time of approximately
120 hours to the minimum of about 12 hours.

2. Increased Capacity of Electricity Supply Facilities
The current electricity supply is 40 MW due to the existing facilities. If the transmitting lines
are improved, the supply capacity will increase from 40 MW to 78 MW.

3. Reduction of Voltage Drop on Consumer Side
As the existing distribution capacity has no reserve, the electricity supply to public facilities has
been faced problems. The implementation of the Project will increase the supply capacity of the
distribution lines and improve the voltage drop from 10-20 % to 2-9 %.

4. Decreased Power Loss
Overloading of the existing distribution lines causes large power loss. After the implementation
of the Project, the scale of the facilities will meet the demand and the power loss will decrease
from the current 7 MW to 5 MW or below.

As the Project is expected to have profound effects such as the realization of stable and continuous
power supply in Zanzibar and Unguja Island, and also to contribute to the promotion of the national
plan of Tanzania and consequently to the improvement of the life of the entire nation through
industry development and poverty reduction, it is relevant to implement this grant aid project of
Japan. It does not seem that there will be a problem with the operation and maintenance of the
Project as enough staff members and skills can be secured within the current organization of the
recipient country if technical transfer is conducted through OJT by Japanese engineers, etc. The
following are the important points that may have a direct impact on the smooth implementation of
the cooperation project:

(1) [If thereis a delay in agreeing upon compensation for or obtaining agreement from the residents
who will be affected by the construction of the 33 kV distribution lines, the construction
schedule of the distribution lines will be affected. Therefore, the Tanzanian side should pay
attention to the progress status of the related procedures.

(2) As for the Fumba route, which will be constructed under the Project, there is also a plan for
another donor to install transformation facilities. Therefore, the Tanzanian side should
carefully coordinate the facility allocation plan and installation schedule so that neither of the
projects will be impeded.

(3) |If there is a delay in the 132 kV construction work that will be carried out by another donor, it
will affect the development of the effects of the Project. Therefore, the Tanzanian side should



carefully coordinate the facility allocation plan and installation schedule so that neither of the
projects will be impeded.

(4) Tanzania has to carry out without delay the budgeting procedures for the construction work to
be covered by the Tanzanian side and make sure all the necessary works will be completed
before the implementation of the Project. As for land acquisition, although discussion with
land users is scheduled to end in February 2011, land preparation has to be completed before
construction starts and the Tanzanian side should carefully coordinate the land acquisition
schedule so that the Project will not be impeded.
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Chapter 1 Background of the Project

1-1 Background and Outline of the Project

Tanzania considers electricity to be an important base for improving the living standard of the people
and promote the economy. Therefore, the Tanzanian government started to restructure the electricity
sector in 1993. However, as the reform plan included the breakup and privatization of TANESCO,
official support including support from donors to the electricity sector was slowed down. After that,
until the decision to cancel the privatization of TANESCO in 2006, capital investment was not
sufficiently made to meet the increasing electricity demand and the existing facilities were not well
maintained; therefore, the electricity supply facilities in Tanzania are in extremely poor condition.
Under these circumstances, while the central government is carrying out a long-term electricity
development program for the 25 years until 2033 as stated earlier and is also conducting improvement
and extension of power distribution lines in each city, there is no such plan in Zanzibar due to the lack
of funds. In Zanzibar, where most of the foreign revenue comes from the tourism industry, the
electricity supply is frequently interrupted by supply restrictions and failures of facilities due to
insufficient capital investment and maintenance caused by the above-stated reforms in the electricity
sector. In December 2009 there was a three-month power outage caused by an accident at the
receiving end of the undersea electricity cable from the mainland of Tanzania. Regarding the electric
power supply in Zanzibar being independent from the mainland, ZECO has its own organization,
regulations and electricity supply services. On Unguja Island electricity is distributed by an undersea
cable from the mainland, and on Pemba Island electricity is distributed by an undersea cable from the
mainland and also generated with diesel fuel. Although the electrification rate in Unguja Island, the
target area of the preparatory study for the Project for Reinforcement of Power Distribution Network
in Zanzibar, which is planned to be conductred, has reached 82%, such factors as the increasing
tourism demand, overloaded distribution lines and aging facilities have caused frequent power outages,
voltage drops and other major issues that are damaging the reliability of the electricity supply.
According to ZECO, the loss of transmitted electricity is 32% (system loss and
transmittion/distribution loss). As a result, many hotels and companies in the island have to use private
power generators as a supplementary power source and the distribution facilities in the island is failing
to meet the increasing demand. Moreover, the electricity demand from schools, hospitals and other
social welfare facilities as well as general households are increasing, so a stable electricity supply is
not guaranteed.

Under these circumstances, the Government of Tanzania requested the Government of Japan to assist
in the improvement of power distribution facilities for a stable power supply on Unguja Island through
such actions as installation of new substations, rehabilitation and renewal of existing substations and
new installation and replacement of distribution lines in Zanzibar.
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1-2 Natural Conditions

1-2-1 Location

Zanzibar consists of a group of islands, including Unguja and Pemba islands, located in the waters of
the east coast of mainland Tanzania. It is located at latitude 6 degrees 9 minutes south and longitude 39
degrees 11 minutes east.

1-2-2 Climate (temperature, rainfall, relative humidity, wind velocity and lightning)

1-2-2-1 Temperature, rainfall and relative humidity

Zanzibar is in the tropical climate zone. It is hot and humid and there are two rainy seasons- the heavy
rainy season (March to May) and the lighter rainy season (November and December). Although it is
relatively cool from June to September, it is extremely hot from December to February, the mercury
exceeds the 30-degrees-celcius point for many days. The average rainfall and highest, lowest, and
average temperatures in the 10 years from 2000 to 2009 are shown in Figure 1-2-2-1.1 below, and the
highest, lowest, and average humidity in the 10-year period are shown in Figure 1-2-2-1.2.

Average Rainfall and Highest, Lowest, and Average Temperatures from 2000 to 2009
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Figure 1-2-2-1.1 Rainfall and Highest and Lowest Temperatures in Zanzibar
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Figure 1-2-2-1.2 Average and Highest Humidity in Zanzibar
1-2-2-2  Wind velocity

The average and highest maximum wind velocity in Zanzibar for the 10 years from 2000 to 2009 are
shown in Figure 1-2-2-2.1.
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Average and Highest Maximum Wind Velocity from 2000 to 2009
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Figure 1-2-2-2.1 Wind Velocity in Zanzibar
1-2-2-3 Lightning

The average number of days when lightning happened in Zanzibar in the 10 years from 2000 to 2009
and the highest frequency are shown in Figure 1-2-2-3.1.

Average and Highest Frequency of Lightning from 2000 to 2009
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Figure 1-2-2-3.1 Occurrences of Lightning in Zanzibar

1-3 Environmental and Social Considerations

1-3-1 Overview of Project Components that Have Environmental and Social Impacts

The Project components are, as explained in 1-1, 1) Expansion of 33 kV Mtoni Substation, 2)
Installation of 33/11 kV Mwanyanya Substation, 3) Installation of 33/11 kV Welezo Substation, 4)
Installation of 33 kV distribution lines for the North route, 5) Installation of 33 kV distribution lines
for the South route, 6) Replacement of 33 kV distribution lines for the Fumba route, and 7)
Procurement of equipment and materials for distribution lines. Project components that have
environmental and social impacts are from 1) to 6). The expansion and replacement of distribution
lines especially require environmental and social considerations and introduction of insulated cables
(ABC cables) and is examined as a measure necessary for easing the resettlement of residents.

1-3



1-3-2 Environmental and Social Conditions

Zanzibar covers a total area of 2,654 km? with a population of 980,000. It consists of Unguja Island
and Pemba Island. The Project site is Unguja Island, which covers an area of 1,554 km’ with a
population of 620,000. The island is divided into three regions: North, Urban/West and South. The
center of the island is Zanzibar City, capital of the island, located on the west coast in the Urban/West
region. Stone Town, which was registered as a World Cultural Heritage site in 2000, is its historic
center. The main industries of Unguja Island are fisheries as well as tourism, utilizing the marine resort
and other ocean resources. Agriculture is the main industry in the inland area and ecotourism is also
important in conserved forest areas.

As for the natural condition, the area has rainy seasons from March to May and November and
December. Thunder also occurs frequently in these seasons.

1-3-3 Organizational Frameworks of Environmental and Social Considerations in the
Recipient Country

The organizational chart of the DoE as of October 2010 is shown in Figure 1-3-3.1 below.

DEPARTMENT OF
ENVIRONMENT

4' SUB-OFFICE PEMBA |

1
i
ADMINISTRATION & PLANNING NATURAL POLLUTION ENVIRONMENTAL | |
FINANCE MONITARING & RESOURCES CONTROL & EDUCATION & !
EVALUATION MANAGEMENT PREVENTION INFORMATION :
ADMINISTRATION SECTION SECTION SECTION MANAGEMENT | !
SYSTEM SECTION | 1
FINANCIAL UNIT ENVIRONMENTAL TERRESTRIAL CHEMICAL :
ESSMEN TUNIT ENVIRONMENTAL MANAGEMENT ENVIRONMENTAL | !
MANAGEMENT UNIT UNIT OUTREACH UNIT | 1
ENVIRONMENTAL |
MONITORING & COASTAL & MARINE SANITATION & LIBRARY & !
AUDITING UNIT ENVIRONMENTAL ENVIRONMENTAL DOCUMENTATION |
MANAGEMENT UNIT BEALTH UNIT UNIT '
1
i
INFORMATION '
COMMUNICATION | |
TECHNOLOGY ;
(ICT) UNIT H
|
|
i
i
i
)
: i :
POLICY, LEGAL RESEARCH & DISTRICT
SERVICES AND ' PLANNING -1 ENVIRONMENTAL
| ENVIRONMENTAL | ! ' OFFICE
---| PLANNING UNIT | !
e | |
' i : BY-LAWS AND
! ENVIRONMENTAL | ! . r=--| ENFORCEMENT
[ -
: TRIBUNALUNIT | | FORMULATION |}
i
' | UNIT ' ENVIRONMENTAL
! 1 r
i i
i 3 i
r 1
i
|
:

H

ENFORCEMENT &| | AWARENESS
---| RESEARCH UNIT

r=--| PROSECUTION '

' NGOs, CBOs

' UNIT L___| TRAININGUNIT | ©L___

| & VDCs

H

' LEGAL

| DRAFTING AND

E REVIEW

|

H

|

H

REGISTRATION
UNIT

(Sections linked with dashed lines are to be established in 2011.)
[Source] Department of Environment

Figure 1-3-3.1 Organizational Chart of Department of Environment (as of October 2010)
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Environmental laws and regulations in Zanzibar are shown in Table 1-3-3.1 below.

Table 1-3-3.1 Environmental Laws and Regulations

# Name Enactment Year
1 Zanzibar National Environmental Policy 1992
2 Zanzibar Environmental Management Act for Sustainable 1996
Development
3 National Forestry Policy 1999
4 Zanzibar Forestry Protection Management Act 10 1996
5 Zanzibar Fisheries Policy 1985
6 Zanzibar Fisheries Act 1968
7 Zanzibar Fisheries Regulations 2003
8 Zanzibar Electricity Corporation Act 2006

[Source] Department of Environment

The EIA schedule in accordance with the 2010 version of the EIA GUIDELINES AND
PROCEDURES compiled by the DoE is shown in Table 1-3-3.2. According to the schedule, at the
longest, 10 months is required from the production to approval of EIA.

*  Preparation stage: within 30 days

e Compilation stage: within six months

*  Decision-making stage: within three months

Table 1-3-3.2 EIA Schedule

# Stage Timing Responsible agency
1 EIA. registration EIA begins Executing agency
2 Screening Within 10 days after EIA Agency responsible for environment
registration
3 Screening assessment Within 10 days after screening | Agency responsible for environment
4 TOR (draft) production if EIA is needed | Within 6 months after Agency responsible for environment
after screening screening approval
5 TOR confirmation Several days after TOR (draft) | Agency responsible for environment
submission
6 Submission of CV of 3 consulting firms | Within 10 days after From executing agency to agency
and experts acceptance of TOP responsible for environment
7 Expert evaluation Within 10 days after Agency responsible for environment
submission
8 EIS achievement Within 6 months Executing agency
9 Disclosure of EIS Within 5 days after submission | Agency responsible for environment
10 Comments Within 20 to 30 days after EIS | Agency responsible for environment
submission
11 EIS assessment Within 30 days after Agency responsible for environment
comments
12 Required additional information Within 5 days after assessment | Agency responsible for environment
13 Additional information required for Within 20 days after request Executing agency
agencies responsible for environment
14 Decision-making on EIA approval Within 10 days after Agency responsible for environment
assessment

[Source] ENVIROMENTAL IMPACT ASSESSMENT — GUIDELINES AND PROCEDURES: 2010 Version, DoE

1-3-4 Comparison of Alternatives (including zero option)

As described in 2-1, three alternative routes in Table 2-1.2 Comparison of 33 kV Distribution Line
Plans are compared and the Project also chooses routes that have the least impact on residential
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buildings (74).
1-3-5 Scoping

As a result of the former Preparatory Survey, the Environmental category was classified as “A.” The
scoping results based on the discussions with ZECO and DoE are shown in Table 1-3-5.1. Because the
major component of the project is additional construction to existing power distribution routes, it is
considered to have no impact on the natural environment or it is not applicable in the items related to
the natural environment and pollution based on the experiences of ZECO and DoE and the field
surveys conducted in this study.
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Table 1-3-5.1 Scoping Result

DRF stage
Impact During During Summary and Reason
Plan | constructi .
provision
on
The number of residents required to be resettled has decreased from the time when the
Project was requested in July 2009 (from 588 houses to 74). As the scheme changed from
1. Involuntary resettlement A- D D - . . :
mandatory resettlement to free selection of new locations with compensation money, the
________________ resettlement does not cause any new impact.
O Setback of houses, farms and water facilities D D D
The local economy depends on primary (mainly agriculture) and tertiary (tourism) industries.
2. Local economy including employment and The implementation of the Project helps vitalize the local economy by improvement of
Co B+ D B+ L . . . .
livelihoods electric situation. Assistance must be provided for residents to prevent them from being
forced to resettle under insufficient compensation.
While the Project helps vitalize the local economy, it contributes to effective use of land and
3 Land use and local resources use B+ D B+ local resources in concerned areas without changing them. Currently, the acquisition of
' partial lands used for the Weleso Substation and the Mwanayanya Substation has been
underway.
g 4. Social capital and other local decision-making B+ D B+ The Projects helps improve socllal capltal,.wtallze local exchange anq improves the function
2. as a city. Lands used for substations are neither common areas for residents nor playgrounds.
m The Project further improves the current social infrastructure and thus improves community
E_ 5. Existing infrastructure and social services B+ D B+ services. As the construction may cause some inconvenience such as traffic regulation,
§ measures will be put in place to ease such inconvenience.
3 - . . e - -
2 6. Local community B+ B+ The Project eliminates the gap between communities and does not affect the relationship
= between them.
7. Unfair distribution of benefits and damage B+ D B+ The Project is expected to correct unfair distribution of benefits and damage among areas.
The implementation of the Project lessens excessive labor imposed on women, improves
8. Gender B+ B+ o - A S .
their rights, and is expected to enable their active participation in the community.
9. Children’s rights B+ D B+ The . implementation of_ the E’I’OjeC} Ifesseng excessive labor imposed on children and
eliminates the gap regarding children’s rights in other areas.
10. Cultural heritage D D D The Prolject. Plan doe§ not |ncIu.de. contents tha.t WI||. impact Stone Town, a World Heritage
site, which is located in the proximity of the Project site.
Because the Project is a public asset, no conflict of local interests, including uneven
11. Conflict of local interests B+ D B+ distribution of interests to certain beneficiaries, will happen. Conflicts related to resettlement
can be also prevented by adequate assistance.
12. Public health and safety B+ D B+ Because the implementation of the Project enables a stable supply to local hospitals, the

function is expected to improve.
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Impact

DRF stage

Plan

During
constructi
on

During
provision

Summary and Reason

13. HIV/AIDS and other infectious diseases

Although the implementation of the Project is expected to bring the benefits explained above,
it cannot be imagined that it will help increase those who are infected with HIV/AIDS, etc.
and contact with those who are infected involved in the work is also unlikely to occur during
the work. However, under the advice given by the Ministry of Health that the Project needs to
take measures for possible expansion of infectious diseases associated with the construction,
the Project shall be implemented without complete elimination of these possibilities.

14. Water use, right

N/A

15. Increase in accidents

Accidents may happen during the implementation of the Project. Although no accident
involving residents is likely to happen because the substations are surrounded by a fence, the
distribution line may be cut off or may droop due to disasters, etc.

JUSWIUOJIAUT [edn)eN

16. Global warming

N/A

17. Ecology and biota (animal fauna and biota)

Although forest conservation areas and mangrove forests exist on Unguja Island, they are not
in the Project site and thus there is no impact on them. Red colobus monkeys, which
habituate in some forest preservation areas, will not be regarded as an issue as those areas are
situated away from the Project site (see Fig. 2-2-3-5.1). Impacts on migratory animals are not
foreseen at this time, but monitoring will take place during the construction and upon
completion of the Project.

18. Characteristic topography/geology

The Project does not have any relationship with the geographical features of Unguja Island
and have any impact on them.

19.Soil runoff

Because the Project does not involve any such major digging work such as the replacement
of a bridge, soil runoff during construction work is unlikely to be caused.

20.Ground water

O

O

O

Although there are wells in some areas, the Project does not affect their use. It does not cause
any permeation of wastewater underground and affect water quality of the wells during work,
either.

21.Hydrology

N/A

22. Coastal region (mangrove forest, etc.)

Although there are mangrove forests in the coastal areas, they are not located in an area
related to the Project.

23.Weather

N/A

24.Landscape

O|0| O |O

O|0| O |O

O|0| O |O

N/A

uonnjjod

25. Air pollution

O

@

O

Because air pollution during construction or moving of vehicles is controlled by such
measures as proper inspections and maintenance in order to reduce emissions, the Project
does not cause any specific air pollution. However, it will be checked through monitoring
during the construction.

26. Water pollution

Because water issues including water permeation during construction are safety handled, the
Project does not cause any specific water pollution. However, it will be checked through
monitoring during the construction.
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DRF stage

Durin .
Impact Plan construgti Dur_lr)g Summary and Reason
provision
on
27 Soil vollution D D D N/A. Data will be taken before the construction, and will be evaluated during and after the
' P construction. Monitoring for this purpose will take place.
Because construction waste during construction work is appropriately removed for safe
28. Wastes D B- D handling, there is no specific waste-related problem. However, it will be checked through
monitoring during the construction.
Because noise pollution to be caused by heavy machines and vehicles is controlled through
29. Noise/vibration D B- D such measures as proper inspections, maintenance and use of noise-control devices or
' silencing apparatus, there is no noise-related problem. However, it will be checked through
monitoring during the construction.
30. Subsidence D D D N/A.
31. Foul odor D D D N/A
32. Low quality of river/lake/ocean D D D N/A
33.Electric field, magnetic field D D D Although no impact of electromagnetic waves is assumed, it will be monitored based on the

EIA.

A +/-: Serious impact is likely to be caused.

B +/-: Some impact is likely to be caused.
C +/-: Impact is unknown.
D: Almost no impact is likely to be caused.

[Source] Survey team




Figure 1-3-5.1 Map of Forest, Mangrove and home of Monkey
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1-3-6 Survey Results of Environmental and Social Considerations

The ElA related to the project was approved by the Department of Environment on December 6, 2010.
The EIAreport is summarized as follows:

(1)

(2)

Presented in the EIA were a summary of obtainable information on basic site conditions
(including physical and air conditions, water and biological resources, cultural resources, and
socioeconomic conditions in the Project site area). In the EIA process, information on basic site
conditions and applicable standards and rules were used to evaluate potential environmental and
social impacts of the substations and power distribution facilities proposed in the Project.

Discussions with stakeholders (interviews and meetings with employees of governmental
ministries and agencies and local governments, public organizations and private organizations)
were held.

Public hearing and discussions and meetings with stakeholders were used to examine all aspects
of the Project that may cause environmental and socioeconomic changes. The importance of
various aspects of the Project was evaluated based on standards. The scale, degree, sustainable
duration, possibility of implementation of mitigation measures and control measures, possibility
of environmental rehabilitation, and time-scale were taken in consideration of the standards.

While national government authorities and some other stakeholders were decided based on the
nature of the Project and its site, other stakeholders including groups in the site areas to whom
the Project may cause impacts became clear as discussions progressed.

Results of Public Hearing

It became clear in the meetings held on the Project site areas that local stakeholders agree on the
development in general. They expressed opinions that include effects of the Project related to the
use of local products and services they know (measures against power shortage and acceleration
of economic development, etc.) as well as adverse effects (land acquisition and resettlement,
etc.).

Environmental and Social Impact Assessment

In the environmental and social impact assessment (ESIA), a large number of impacts related to
the whole life cycle of the Project were identified.

Potential environmental impacts that were considered on the ESIA process include impacts on
air quality, water resources, land resources, and socioeconomic/cultural conditions during
material delivery, construction, and operation of substations and their related distribution facility
infrastructure.

Measures recommended in material delivery and construction stages are:

e Control of noise pollution to be caused by heavy machines and vehicles through proper
inspections and maintenance and use of noise-control devices and silencing apparatus

e Control of air pollution to be caused during construction and by vehicles moving through
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proper inspections and maintenance for reducing gas emissions

* Control of adverse effects to be caused by construction waste by proper handling and
immediate removal

A site waste management plan is also formulated by contractors before the beginning of closure
work. Labor health and safety are carefully considered and managed through continuous
inspections in order to prevent sicknesses and accidents in all stages and all workers are to be
given briefings on safety and public health issues, environmental and safety issues on rescue
procedures in emergencies before the inception of development work. Sufficient health and
safety facilities, portable drinking water, and dust bins are supplied.

(3) Environmental Management Plan

An environmental and social management plan (ESMP) was formulated in order to implement
proposed mitigation measures during the land selection, material delivery, construction,
operation, and final closure stages of the Project. The plan focuses on measures to be
implemented on site and in management activities in order to emphasize positive impacts while
minimizing potential adverse effects.

An environmental monitoring plan was formulated in order to monitor the effectiveness of
environmental mitigation measures and socioeconomic initiatives provided in the environmental
management plan (EMP).

The monitoring plan consists of a series of mitigation and monitoring parameters and
institutional measures to be taken during construction and operation of substations to be built in
the Project as well as suggestions of action necessary to implement the measures in order to
eliminate, offset, or ease adverse environmental and social effects.

(4) Assessment Results

The Project can be completed without causing any irreversible serious environmental or social
impacts. Potential environmental and social impacts to be caused for land acquisition can be
mitigated.

(5) Conclusion

When the nature and location of the development are considered, it is fair to conclude that
potential impacts to be caused by the development of substations and distribution facilities can
be mitigated, controlled, or eliminated by applying proper mitigation measures.

Both ZECO and the DoE confirmed that migrants to Kiwani Bay have not been affected by
distribution facilities in the past. A field survey was conducted with the two organizations.

1-3-7 Impact Assessment

The impact assessment is described in the EIA report. The Project causes no other impact than the
issue of resettlement of residents to be explained in the next section. However, the issues below are
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summarized as matters of concern.

(1) Borrow Pits and Stone Pits

Borrow pits and stone pits in Zanzibar are located in three areas of Tunguu, Binguni, and Bweleo
as shown in Figure 1-3-7.1. Those in Tunguu and Binguni are situated next to each other,
approximately 15 kilometers away from the center of Zanzibar City. The borrow and stone pits
in the areas are used by the Zanzibar Government under the management of MWCEL. The
surrounding environment in the areas is as shown in the photographs below. Although the
Tunguu site is adjacent to the official residence of the Vice President, the whole area is in a
vegetated segment of bushes and weeds with a few scattered houses of the people working in the
area. Because there is no pollution from the borrow and stone pits, there is no impact on the
surrounding areas. The south route runs near Tunguu and Binguni and the Fumba runs near
Bweleo.
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Figure 1-3-7.1 Location of Borrow Pits and Stone Pits
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The photographs (A-F) below show borrow and stone pits in Tunguu.

Photo A Arterial road to borrow and stone pits Photo B Area around borrow and stone pits

Photo C The building in the background is the
official residence of the Vice President along
the arterial road.

Photo D Access road in the pits is a narrow 2-
lane earthen road.

Photos E and F Area of manual labor: Site visits require permission from a local leader (Shehas,
the man in blue clothes on the right)

(2) System for Gender Program of the Project

With cooperation from the Ministry of Labor, Youth, Women & Children Development
(MLYWCO), a gender program is planned to be implemented systematically.

1-15



)

(4)

()

Assessment of Impacts of Waste Generated by Removal and Disposal of Existing
Distribution Facilities

As described in Section 6.6.1.3 in the EIA report, waste generated by the removal and disposal
of existing distribution facilities is disposed of at the waste disposal site in the suburb of Stone
Town, according to ZECO.

The waste is industrial and thus it is usually difficult to dispose of directly at the disposal site
(for general waste). In Japan, industrial waste is categorized into 12 types and the waste
generated in the Project is classified as scrap metal, glass waste, concrete waste and ceramic
waste and debris.

The waste disposal center is divided into a stable disposal site for general waste and a controlled
disposal site for industrial waste.

Impact of Electromagnetic Waves

As described in Section 6.5.2.4 in the EIA report, the report on the study of the impact by
electromagnetic waves by TANESCO says that the waves have no impact. The public
organizations below have made public the impact with the recognition that they have no impact
on the human body.

1) World Health Organization (WHO): According to the guidelines of the international
electromagnetic field project (1966) for the health risk assessment of electromagnetic fields,
waves below 100 microteslas have no adverse effect. The maximum electromagnetic waves
to be generated by the distribution line in the Project are below 20 microteslas.

2) According to Japanese overhead power transmission rules (Japan Electric Association), it is
confirmed that the value of electromagnetic waves attenuate if the offset distance is secured.
According to the study report on the impact of the electromagnetic field (1993) by the
Resources and Energy Agency, the maximum electromagnetic field one meter above ground
directly under the transmission line is 20 microteslas.

Impact on Birds (migrants in particular)
1) Impact on Migrants

Most of the migrants to Kiwani Bay in the south of Unguja Island in Zanzibar come in the
rainy season (March, April, and May). According to ZECO and the DoE, no electrocutions
have been reported (see Appendix 7). Photographs below show Kiwani Bay.
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Photos G and H: Kiwani Bay

2)

3)

Kinds of Migrants (information from concerned organizations)

The survey team obtained information on migrants from the following concerned
organizations:

* Ministry of Agriculture, Livestock and Environment: Islam S.S. Mchenga (PhD)

* Director of Forestry: Dr. Bakar Asseid

* Officer of wildlife, Department of Environment: Mr. Alawi Hijja

According to the organizations above, the following birds live in Fumba:

e Sand piper
* Plovers

e Terns

* Herons

e Curlew sand piper

* European sand piper

Of the birds above, plovers, terns, curlews and pipers are migratory birds mostly coming
from Eurasia and Asia in the rainy season.

Kinds of Migrants (information from specialized books)

BIRDS OF EAST AFRICA, Third edition 2006 by Struck Publishers (Kenya Tanzania
Uganda Rwanda Burundi), introduces 265 species of birds. There are six migrant species to
Tanzania as shown in Table 1-3-7.1, according to the book. There is no description of the
migratory birds identified as such in Zanzibar.
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Table 1-3-7.1 Species, Origin and Season of Migration to Tanzania

Species Origin Season
Black Kite Eurasia September to April
Little Stint Eurasia
Ruff Eurasia
European Roller Eastern Europe, Asia October to April
Isabelline Wheatear Europe, Asia October to March
Northern (European) Wheatear | Europe, Asia September to March

[Source] BIRDS OF EAST AFRICA

Although the book contains a description of the Indian House Crow as a bird in Zanzibar, it
is not categorized as a migrant. Because ZECO does not monitor the impact on migratory
birds, the impact is to be monitored during construction and after provision in the Project.

1-3-8 Mitigation Measures and Their Cost

As described in Section 9.0--9.5 in the report, the cost for 19 mitigation measures totals US$19,300.
1-3-9 Monitoring Plan

As described in Section 10.0 in the EIA report, 18 items are to be monitored in the construction
preparation, construction, and provision stages at a total cost of US$19,200. The overview of the
monitoring plan is shown in Table 1-3-9.1. A form used for monitoring will adhere to Table 1-3-9.1
and will be created by Department of Environment.

This monitoring plan was formulated in accordance with the plan executed under MCA-T Project, and
hence is considered valid. Monitoring is scheduled to take place before the commencement of the
construction as well as once or twice a month during and after the construction.

Evaluation criteria

|

: Ministry of Finance,

| Economy and Development
|

|

Department of Environment
(monitoring body)

|

|

|

|

|

:

|
Ministry of Land, Housing, I
Water and Energy :
|

|

|

|

|

|

|

|

|

|

ZECO (execution body) Law firm (lawyer)

|
|
|
|
|
\ l
|
|
|
|
|
|

Figure 1-3-9.1 Organizations Responsible for Monitoring and Coordination with Related
Institutions
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Table 1-3-9.1 Environmental and Social Monitoring Plan

Monitorin Measurement Target level/ | Responsibilit
Aspect Parameters g . Method g / ponsibifity
frequency Units Standard for monitoring
Pre construction stage
SO, Once before the | mg/kg (hourly) Detector tubes 0.1
Air quality NO, onstruction ug/nm® (24 hrs) Detector tubes 150
Co, starts ppm (1hr) Detector tubes 35 Dok
g;);leine Noise level dBA (equivalent) Noise meter 55
Vegetation Vegetation Once durin
Cover & | Cover & N9\ | evel of erosions Site inspection
Erosion Erosion pre-construction
Compensali Rates used for | Once before .
on and . File  records
Resettlemen | ToPS & | construction i and inquiry. i DoE
t properties begins ' /ZECO
- DoE
Disturbance Access to road Once _before Access to road
to road construction
reserve ; reserve
reserve begins
Construction stage
Three times a
Air SO, year mg/kg (hourly) Detector tubes 0.1
pollution NOy ;/I':;ee times 2 ug/nm? (24 hrs) Detector tubes 150
- DoE
CO, ;/I':;ee times a ppm (1hr) Detector tubes 35
Noise Noise level Three times  a dBA (equivalent) Noise meter 55
pollution year
Liquid
Chromatograp
Hydrocarbons Twice a year mg/kg hy—Mass 5 (%l:]t tdepee;nds DoE
Soil spectrophotom P
contaminati eter (LCMS)
on Atomic
Three times a Absorption DoE
Lead year Horkg Spectrophoto 200
meter (AAS)
. . . Noise
N.O'Se/. Noise level/" | Three times  a dBA (equivalent) meter/Vibratio 55/- DoE
Vibration Vibration Level | year
n meter
Traffic Flow N“mb” of | Three times a Traffic density Traffic count Number ZECO
vehicles year
Occupationa Number and Records
P type of safety Number of safety | . . ™ ZECO/District
| health and . Once a year ; inquiries and - >
gears available measures provided . : Health officers
safety inspection
to workers
Frequency
of illness of Hliness . of ZECO/District
. construction Once per month | Number of cases Health records - .
construction workers Health officers
workers
Power Information - on Measuring and
. . availability of | Twice a month Duration of cut-offs 9 - ZECO
interruption Services Observation
Operation stage
Air SO, Twice a year mg/kg (hourly) Detector tubes 0.1
pollution NOy Twice a year ug/nm® (24 hrs) Detector tubes 150 DoE
CO, Twice a year ppm (1hr) Detector tubes 35
g(?lllfjetion Noise level Twice a year dBA (equivalent) Noise meter 55 DoE
E!ﬂr?a and Vegetation Twice a year - Site inspection - DoE/ZECO
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Monitorin Measurement Target level/ | Responsibilit
Aspect Parameters g . Method g / ponsibifity
frequency Units Standard for monitoring
. . . Monitoring
Demographi Eopulatlon Once i two Population influx population - LGAs
¢ changes influx years :
increase
EMPs and r?1ler§s,cl§rements
Safety Electric fields Twice a year \Wolts b ZECO/DoE
Hazards y
Electrometer

1-3-10 Stakeholders’ Meetings

Stakeholders’ meetings were held separately for the military, concerned organizations, local leaders,

and local communities. Table 1-3-10.1 shows the acceptance level of the meetings. Opinions
expressed in the meetings are to be handled by ZECO, which now holds stakeholders’ meetings
regarding the resettlement plan (RAP).

Table 1-3-10.1 Acceptance Level of Stakeholders of the Project

Acceptance Level
Stakeholders High | Medium Cow
Central Government: Ministries and Government N
Departments/Agencies
Local Authorities: Regional and District Councils N
Local stakeholders/communities \
Other stakeholders N

ZECO distributes reports via She has, the local leaders in communities (Shelia) in relation to the EIA

disclosure. They can be copied without any time limitation. It is understood as a transparency method

regarding resettlement compensation demanded by local residents. Furthermore, the summary of the

ElAreport has been translated into Swahili and made comprehensible to local residents.

Tables 1-3-10.2 and 1-3-10.3 summarize the stakeholders’ meetings explained above.

Table 1-3-10.2 Summary of Stakeholder Meetings (1) (Military and Concerned

Organizations)

Date Stakeholders Opinions/Comments Policies of the executing
body
04/10/2010 | Mtoni Military | It did not know of the Project at first. After receiving | Will  provide sufficient
Camp detailed explanations, it strongly supports it as it is a | explanation and promote
government project. information sharing.
Mwanyanya As long as existing Row (land for public roads) is used for | Will ~ provide adequate
Military Camp | the distribution line, the Project does not contain any | compensation through
problem as it is a governmental initiative. adherence to third-party
A matter of concern is that the Project site includes farms | 2ssessment.
and buildings. Sufficient compensation for them should be
provided.
Welezo It cannot oppose a project for national development (such | Consult  with  related
Military Camp | as the power distribution project). departments in ZECO and
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Date Stakeholders Opinions/Comments Policies of the executing
body
A memorandum should be concluded between ZECO and | the Ministry of Agriculture
the military government for handling infrastructure safety. and Natural Resources, an
ZECO needs to allocate a budget for security units (such as | UPPer institution, to take
Kiosks). measures.

05/10/2010 | Ubangi It knows of the Project and has no objections. Will create a route in

Military Camp | However, it advised ZECO to use the left-side of the | accordance with the advice.
existing transmission line along the camp, because the | Will  provide  adequate
military authorities have special use/facility on the left-side | COmMPensation  through
transmission line near Row. adnerence to  third-party
Compensation should be paid properly to all who are assessment.
affected regardless of their rank or power.

06/10/2010 | Department of | It knows of the Project and supports it as it helps | Will  provide adequate
Land development. compensation through
Administration | It knows that ZECO filed an application for the title deed | adherence to third-party

with the department and it is currently in the approval | assessment

procedure stage.

Under the law, those who have lived or cultivated land for

over 10 years are deemed to be legal occupants of the land

and thus compensation is required for them in such cases.
Mimi District — | It is a beneficial project. It is significantly meaningful for | Will  provide adequate
District sustainable development. Compensation is most important. | compensation through
Administrative adherence to third-party
Secretary assessment.
Department of | ZECO has to guarantee that the Project does not interrupt | Will ~ take  necessary
Roads the access right to roads that enable future road | Precaution to  prevent

development and that it will reduce deaths in road
accidents.

equipment used for the
Project from affecting the
traffic.

Ministry of | Payment of compensation should be made and meetings for | Will ~ provide adequate
Labor, Youth, | it should be held not only with the head of the household | compensation through
Women  and | (men) but also for and with each member (including women | adherence to  third-party
Children and children). By doing so, all family members can enjoy assessment.
Development — | the benefits fairly.
Community As a result of a stable supply of electricity — the advantage
Development for women is that their capacity to conduct socioeconomic
Department activities that require power improves.

Health enhancement (use of electricity vs. use of firewood

and charcoal)
Zanzibar Improvement/stabilization of power supply helps local | Will formulate a carefully
Municipal economy expand and improve services provided by local | considered plan to prevent
Council governments (improvement of waste management by | return of the residents who

incineration, etc.).

RAP has to formulate a realistic resettlement plan to
prevent return of residents who were moved after receiving
compensation.

are forced to move after
receiving compensation.

Department  of
Surveys  and
Urban Planning

It did not know of the Project p