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EXECUTIVE SUMMARY

Background

The Government of Uganda through the Ministry of Energy and Mineral Development has received
funding under the World Bank to construct rural electrification projects in the rural areas of West
Nile. The project areas include Arua, Yumbe, Nebbi, Koboko and Moyo Districts in Northern
Uganda.

This is part of the grid extension plan by REA, targeting 22% rural electrification access, up from
7% stated in the Rural Electrification Strategic Plan, by 2022.

Increasing electricity access in the West Nile Region through construction of power lines and grid
extension will have the following benefits:
e Improved delivery of social services, including health, education, telecommunication, and
reduced costs of public administration

e Creation of employment during construction, and resulting from increased access to
electricity, including development of agribusiness, hospitality and other industries in the
region.

e Reduced carbon emissions, improved health and contributing to the national emission
reduction targets and the reduced threat of climate change

The project outline
REA (REA) intends to construct up to 345.8 km of electrical power lines, in the districts of Arua,
Yumbe, Koboko, Moyo, and Nebbi. The lines include:

i.  Wandi - Yumbe — Moyo Line covering 304.3 km of medium voltage and 82 transformers,
being fed from Arua- Koboko - Yumbe line at either Yumbe or Wandi;

i.  Onduparaka — Odrmachaku — Abiria Line covering 41.5 km of medium voltage and 16
transformers; being supplied from the Arua - Koboko - Yumbe line at Onduparaka.

Implementation of this project is supported by Credit from the World Bank/IDA for
implementation of Phase III of the Energy for Rural Transformation Project (ERT III).

The construction of the electricity distribution lines will involve the following activities:
1. Erection of medium voltage line support structures, accessories and conductors
ii.  Clearing of the right of way for medium voltage and low voltage lines
iii.  Erection of the low voltage reticulation lines to bring supply points close to potential
consumers
iv.  Construction of temporary worker’s camps and storage facilities for project materials during
project implementation.
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Requirement for Environmental Assessment

Development of Electrical Infrastructure is listed in the Third Schedule of the National
Environment Act CAP 153 among projects for which environmental assessment is mandatory. The
same requirement applies Electricity Act CAP 145 to power distribution projects. This project Brief
is also in compliance with the World Bank Operational Policy 4.01 requiring environmental
assessment (EA) of projects to ensure that they are environmentally sound and sustainable, and to
improve decision making.

Undertaking an Environmental assessment and preparation of a Project Brief for the proposed
development by REA is in line with national and lender requirements. This environmental impact
assessment is a pre-requisite to the implementation of grid-extension lines under the ERT III
project.

Obijective of the Project Brief
This project Brief provides a description of the Grid extension project, presents baseline conditions
in the project areas and results of stakeholder consultations and engagement, identifies project

impacts and proposes mitigation measures.

Environmental assessment findings and recommendations

Sensitivities identified along the power line route include wetland systems, rivers and streams,
protected areas including 4 plantation Central Forest Reserves, social infrastructure including roads,
schools, health centres, settlements and businesses, including road side businesses in trading centres.
Impacts on the sensitive sections of the line routes can be avoided through design given the span
between the poles, and routing the line along the road reserves.

Electricity demand and load centres have also been highlighted, as well as the benefits of
electrification. Stakeholder consultations and engagements have been carried out with Government
Lead Agencies, and in all Districts and sub counties, and rural growth centres, and with project
affected persons along the power line route.

Key impact issues arising include loss of vegetation along power line route including crops, private
woodlots and trees; the need for sensitisation of affected communities on land acquisition,
compensation, public safety and benefits from power line construction and operations; impacts on
sensitive environments including wetlands, rivers, CFRs, wildlife and habitats; Workers occupational
health, safety, welfare and behaviour; Gender issues, particularly benefits to women; environmental
and social impacts management during construction and operations; and management of grievances
during construction and operation. Mitigation measures hav been proposed for all these impacts.
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An Environmental and social management plan has been proposed to be implemented by REA, as
well as Supplemental environment and social management plans including Gievance Management
Mechanism, public Consultation and Disclosure, Resettlement Framework for the ERT III Project,
and Livelihood Restoration Plan. The ESMP is guided by the ERT III Environmental and Social
Management Framework, and takes into account lessons learnt from ERT II implementation,
including mechanisms for monitoring environmental and social compliance; Grievance
management; Stakeholder engagement; and Costs for ESMP implementation.

The Contractor to be engaged by REA will have this ESMP integrated into their contract
specifications, contractor environment and social action plans and provide for continual supervision
of contractor for compliance with ESMP provisions. The contractor will specifically be required to
have a Labour Force Management Plan and Code of Conduct for workers, and to implement a
Chance Finds Procedure.

Changes may arise as details of the power line alighment, including actual locations of poles,
transformmers, staging areas, accesss roads, and material source points or suppliers, or even of the
contractor are finalised. Changes in some aspects of designs may as well occur, including routing of
power powerlines away from forested areas. Such changes and additional risks will be addressed in
monitoring reports and the relevant stakeholders updated.

REA will monitor compliance of the Contractor with the ESMP and regulatory requirements. REA
or through a Supervising Consultant will follow up on environmental, social, health and safety
aspects of the power line construction works, including handling of emergencies and grievances. For
operations and maintainance, public safety aspects, power line protection measures and emergency
preparedness will be emphasised.

The cost of ESMP implementation listed cover mainly monitoring, sensitisation, compensation,
waste management, Grievance management, stakeholder engagement, security of materials and
equipment, management of Labour and OHS issues, and additional studies (PCRs) estimated at
USD 230, 400. Other costs will include capacity building of stakeholders to implement the ESMP
estimated at USD 15,000 and the costs of environmental audit prior to line commissioning or
handover estimated at USD. 30,000.

Table 0-1 presents a summary of environmental and social impacts and proposed mitigation

measures.
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Table 0-1: Summary of environmental and social impacts and proposed mitigation measures.

No

Impact issue

Location

Mitigation measures

Responsible
entity

Clearance of
vegetation
and crops

Along the RoW

Access roads to

pole sites
At pole sites
Staging areas

Gardens
woodlots

and

e Ensure that the RoW is restricted as much as
possible to the road reserve;

e C(learing of trees should be for only those that are
more than 2m high within the RoW, and the tall
trees and branches adjacent the power lines that
are of safety concern;

e Limit clearance for access, installation work and
maintenance to the necessary extent, mainly at
pole locations;

e Remove as much vegetation as possible by hand
held tools and avoid the use of heavy machinery,
especially in sloping areas and sensitive areas;

e The wetlands, rivers, streams and areas that have
surface water should be protected from earth
works and contamination, and poles sited away
from wet sections of the lines where possible;

e All workers to be sensitized against unnecessary
destruction, trampling and clearance of flora,
blocking drainage and dumping wastes in swamps

Or water courses;

e Tree species listed in the IUCN Red list and seen
during the surveys will be marked and avoided,
wherever possible, by re-aligning the route;

e Where losses of vegetation/crops ate inevitable,
compensation measures be instituted as per
approved District Land Board rates and in line
with the REA Resettlement Framework, and the
Resettlement Action Plan that has been prepared

this Brief/Environmental

alongside Project

Assessment.

District
Environment
Officers
REA

Supervising
Consultant

Contractor

Sensitive
habitats,
ecosystems
and wildlife

Wetlands and

forested areas

River banks

e At completion of clearance and installation works
areas not needed for the distribution process will
be restored;

e NFA to be compensated for tree cleared outside
the road reserves and within the CFRs;

e The holes for poles in wetland areas shall be back
filled using suitable gravel material in such
quantities that will be just enough to stabilize the
hole with no extra soil to silt the wetland;

District

Environment
Officers
REA

Supervising
Consultant
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No

Impact issue

Location

Mitigation measures

Responsible
entity

e FExcess soils will be removed and utilized to
restore disturbed sites or disposed at approved
sites;

e Ensure that the habitats are not disturbed by
limiting the RoW within the road reserve;

e Limit clearance for installation work and
inspection to the necessary extent;

e Remove as much vegetation as possible by hand
held equipment and avoid the use of heavy
machinery, especially in sloping areas and
sensitive areas;

e Avoid works in wet sections of the lines during
the rainy season;

e Given the slow nature of amphibians and
mammals, they should be scared away and
allowed to escape prior to works once sited;

e Any amphibian and reptiles encountered during
the construction phase that cannot flee on its own
accord should be relocated. The herptiles should
be relocated to a suitable area immediately outside
the construction footprint area but under no
circumstance to an area further away;

e Construction workers to be sensitized no to cause
harm to wildlife.

Contractor

Potential bird
kills from grid
lines

Along the
distribution  line
and in bird

sensitive areas

e Conductors along wetlands and in protected areas
will run horizontal not vertical to avoid potential
collision with birds

e Installation of visibility enhancement objects
such as marker balls, bird deterrents or
diverters.

District
Environment
Officers

REA

Noise from
construction
and operation
crew

Receptors in the
vicinity of the
proposed power
transmission line
routes e.g.

Schools, health
centres, trading
centres, and
residential areas.

e No night-time works will be undertaken;

e Activities with highest noise emissions will be
undertaken at less sensitive times, especially near
schools and health centres;

e Delivery vehicles will be prohibited from waiting
near sites with their engines running;

e Where appropriate, noise bartiers /attenuation to
be employed to ensure that the maximum noise

level at 1 m distance from a single source will not

District
Environment
Officers
REA

Contractor
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No | Impactissue | Location Mitigation measures Responsible
entity
exceed 85 dB(A);
If particularly noisy works are scheduled, the
nearest sensitive receptors (homestead owners,
nearby schools, hospitals and shop owners) will
be informed of the timing and duration of the
nuisance.
5. Traffic Along the roads in Employ traffic guides (flagmen) to control traffic; | REA
management | the project area. Use of safety signage with labels such as “Men at
Work” or “Work in Progress” or “trucks | taffic Police
turning”;
Sensitise drivers on traffic management measures, Contractor
good conduct while on public roads, and enforce
speed limits for crew of up to 20 kph near
construction sites
6. Soil, water | Soils, surface Siting of poles and transformers to avoid District
and  ground | waters and permanently and seasonally wet sections and | Environment
water groundwater water courses; Officers
along REA to ensure climate proofing of designs, to
distribution minimize impacts of extreme hydrology or REA
lines. climate change impacts; -
The contractor to ensure disturbed sites, Supervising
Staging areas particularly the pole .sites are restored immediate.ly Consultant
after works, and sediment control measures are in
Contractor

place for sites prone to soil erosion;

At the staging areas clearance of vegetation will be
limited to only those areas where it is absolutely
necessary;

If the storage of hazardous chemicals (i.e. fuels,
lubricants) onsite cannot be avoided, these will be
stored on raised locations such as paved ground
surfaces to prevent leakage into the ground. The
storage areas and the containers will be inspected
daily and any spills immediately cleaned;
Contractors however should consider use of
mobile fuelling tankers other than fuel storage on
sites;

The movement of hazardous liquid chemicals will
be done on drip trays to avoid spillage to the
ground;

No hazardous materials (e.g. fuel or lubricant
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No

Impact issue

Location

Mitigation measures

Responsible
entity

drums) will be stockpiled on site;

e All vehicles to be checked for potential of oil
leakages prior to works in wet sections of the line;

e Damage to native grasses and low shrubs
vegetation onsite during construction/installation
shall be minimized, and sites restored after works;

e location of staging areas on steep gradients
should be avoided to prevent increased erosion;

e All vehicles and equipment to be serviced in
designated areas, preferably at garages in urban
centres along the lines.

Theft and
Vandalism

Material,
equipment,
conductors along
the  distribution
line

Staging areas

e Sensitization of the community through radio
projects and messages through places of worship
(churches and mosques), and posters in public
places on the negative effects of vandalizing
electrical infrastructure;

e REA to work closely with local leaders, including
the District Security Committee (involving the
RDC, DISO, GISO, Uganda Police) and Local
Councils, to address security and safety at the sites
and the storage camps;

e Workers to be employed on site should be vetted
or obtain reference letters by their respective
village LC1 chairpersons;

e Contractor to engage a reputable security firm to
provide security at sites, storage site, camp,
staging areas, and during materials transportation;
The security firms will be screened and references
sought, including from the Uganda Police

e All workers should be provided with
identification cards to be used to access the
construction sites.

REA

Contractor

Pollution
from
transformer
oil spillages

Transformer sites
along distribution
lines

e All transformers in the equipment storage yard
should be placed on wooden platforms laid in
high-density polythene bags spread with sawdust
to soak away and contain oil leakage;

e The Contractors shall also be required to develop
and implement Standard Handling Procedures for
Transformers to take care of any oil spillage
during transportation, storage and installation;

e Damage to native grasses and low shrubs

District
Environment
Officers
REA

Contractor
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No

Impact issue

Location

Mitigation measures

Responsible
entity

vegetation onsite during construction/installation
shall be minimized. If there are areas where the
natural vegetation has been severely damaged,
these will be restored using native species;

Oil spill kits to be provided for during repair and
maintainace of transformers;

Waste creosote or transformer oil to be handled
by licenced companies in line with requirements
of the National Enviroment (Waste Management)

Regulations.

Occupational
safety and
health

Staging areas
along the
distribution  line

routes

The contractor should have in place a Health and
Safety Policy and Action Plan, addressing workers
occupational health and safety issues, workers
welfare and working conditions in line with the
Occupational Health and Safety Act of 2006, and
the REA EHS Policy;

The Contractor should have HSE induction for
all workers, and undertake daily tool box meetings
prior to works;

Provision of PPEs (gloves, safety boots, coveralls
and goggles), as well as continuous awareness on
the need for use of PPEs and enforcement of
usage;

Provision of First Aid Kits on site for the safety
of the workers;

Ensure good housekeeping practices on site (have
all equipment, materials, containers well stacked
or stored) to avoid trips and falls on site;

For all chemicals used on site and in storage,
Material Safety Data Sheets should be provided;
The movement of hazardous liquid chemicals will
be done on drip trays to avoid spillage to the
ground;

During maintenance, switch off and fully
deactivate the main power;

Use personal monitors in vulnerable areas to
detect EMF;

All workers on sites whould be well trained on
their tasks;

The Contractor to use poles that have been well
seasoned and dried and not having dripping

District
Environment
Officers

Health Officers
REA

Contractor
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No

Impact issue

Location

Mitigation measures

Responsible
entity

creosote;

e The poles should not be placed in water-logged
areas and neither should they come in contact
with public drinking water sources;

e Disposal of off-cuts of poles should not be by
burning but be collected and handed to a licensed
hazardous waste management agent;

e Wash work clothes stained with creosote
separately from other household clothing;

e  Workers should regularly be taken through safety
drills and emergency preparedness training
allowing for quick and efficient responses to
accidents that could result in human injury or
damage to the environment;

e Fence off equipment storage areas and storage
sites to discourage idlers to the sites;

e Keep all equipment and machinery in good
working order to limit excessive fumes and noise;

e The contractor to put in place a traffic
management plan, and guidelines for drivers to
avoid accidents;

e Provide adequate sanitary facilities for workers at

the construction camps and work sites.

10

Labour issues

Workers, women
and children, the
host communities

in the project area.

e Contractor to have in place a Labour force
Management Plan, in line with the Labour Act
and OHS Act. Labour Force Mangement Plan to
address issues of workers welfare, child labour,
workers code of conduct, sexual harassment
among workers, compensation in cases of
accidents, payments and contracts, and a
grievance management mechanism. In preparing a
Labour Force Management Plan, the Contractor
should take into account the World Bank
Guidelines on managing the risks of adverse
impacts on communities from temporary project
induced labor influx All workers to have
contracts;

e Persons secking employment will have to be
screened, including references from the local
Council Chairpersons of their villages of origin
before engagement.

REA

Contractor
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No | Impactissue | Location Mitigation measures Responsible
entity
11 | Distuption of | Community road Adequate notification should be given to affected | REA
road side | side  businesses persons, especially road side vendors in urban
businesses. such as kiosks, centres, to enable them adjust their work with | Contractor
shops, minimum intetrference;
furniture/welding Ensure that houses and structures are not | Community
workshops, impacted by passing the line through the Road Development
gardens and Reserve: Officers
>
woodlots In the event permanent structures or houses are
affected, REA to compensate affected petrsons at
All Urban centres markets rates approved by the CGV
or rural growth . . .
Sensitize communities on dangers of electricity
centres where the . . .
i during construction works and maintenance;
line traverses. oo
Poles to be located away from buildings, graves or
sites of cultural significance;
Contractor to ensure timely completion of works
where roadside vendors are involved, including
excavation, installation of poles and stringing.
12 Solid  waste | At the staging Avoid or minimize the generation of waste REA
management areas materials, as far as practicable;
Identify where waste generation cannot be | District
avoided but can be minimized or where | Environment
opportunities exist for, recovering and reusing Officers
waste; and
Contractor

Where waste cannot be recovered or reused,

identify means of treating, destroying, and
disposing of it in an environmentally sound
manner;

Use only waste handlers licenced by NEMA to

dispose off hazardous waste.

Provide adequate sanitary facilities for workers
especially at staging areas;

Provide labelled waste bins at work sites for
segregation of waste into biodegradable, non-
biodegradable and hazardous streams, and
dispose appropriately;

Decommission the equipment storage after the
project is commissioned;

Work sites, especially temporary material storage
at the pole sites (sand, aggregate, cement) and
concrete mixing areas to be cleaned up after

works. Only required materials to be delivered
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No | Impactissue | Location Mitigation measures Responsible
entity
and areas of works restricted to at most 16m?;
REA will adhere to its procurement guidelines
ensuring that all their transformers conform to
latest editions of appropriate EC specifications
and/or other recognized International Standatds.
13 | Community Staging areas for Contractor to have in place an HIV/AIDS | REA
and workers’ | workers and all Prevention and Management Policy, and to
health Utrban centres or ensure on workers are sensitized; District  Health
including rural growth Contractor to liase with District Authorities | Officers
HIV/AIDS centres where the (Directorate of Medical Services) and other
line traverses. HIV/AIDS institutions for related services, Sub County
including provision of condoms, sensitization, health  inpectors
conselling; and community
Sensitize community and  schools  about development
construction hazards as well as HIV/AIDS; officers.
Provide workers with condoms
Communities will be encouraged to report cases
of illicit sexual behavior by contractor workers to
REA and local authorities;
All workers to have access to medical care.
14 Potential risks | At the Ensure adequate protection measures for the lines REA
due to | transformers and and compliance of contractor with REA design
damage to | along the guidelines; Traffic Police
power lines distribution lines. Coordinating with switch control units to ensure
Contractor

power supply is turned off before start of line
maintenance;

The public shall be protected against hazards of
tree trimming along the roads by placing warning
signs & signals;

Where there is danger that the tree may strike and
damage property, the trimmers should employ
block and tackle system to control the direction
of fall;

All tree trimmings and branches should be cleared
off the road by the crew;

Sensitize communities about the dangers of
exposed high voltage live wires;

Provide prominent warning signs at all
installations to warn the intending intruders from
touching the lines or fixtures;

Sensitize Communities to report a sagging wire or
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No

Impact issue

Location

Mitigation measures

Responsible
entity

one that has fallen to the ground;
Maintenance personnel should be vigilant during
maintenance routines;

Surge arrestors installed at each end of the power
line;

Cable sizing done with a big factor of redundancy
s0 as to operate within rating;

Watch and Monitor construction activities at
cable sites;

Ensure use of conductor with larger cross
sectional area which has energy loss reduction
capability by design.

of the RoW to be
undertaken by the concessionaire,

Routine maintenance
including
clearance of trees within the RoW and tall trees

adjacent the lines.

15

Exposure to
electromagnet

ic waves

Along RoW

Sensitisation of communities on
electromagnetic fields, level of exposure and

their impacts to avoid speculation

REA

,operator

16

Physico-
Cultural

Resources

Along the RoW

At the local level, additional consultations will be
carried out prior to commencement of works by
the contractor, particularly about sites of cultural
importance along the RoW;

Where
compensation will be provided including support

cultural resources are encountered,
for relocation where applicable in a culturally
acceptable manner;

Excavation of sites of known archaeological
importance should be avoided, and the routing of
distribution lines should be designed to avoid
graveyards;

In the event of any chance finds of significance by
the contractor, following the discovery of possible
PCRs;

The Contractor will be required to stop works
REA/MEMD to
Department of Museums and Monuments. The

and contact inform the

Contractor should have the artefacts secured or
protected, and prevent any access;

DMM will then undertake investigations, and

REA

Contractor

Local leaders
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No | Impactissue | Location Mitigation measures Responsible
entity
works will only resume once authorization is
provided.
17 Grievance In all affected | @ Set up grievance management committees at REA
Management | villages, Village, Subcounty and District Levels
subcounties  and Contractor

Dsitricts along the
RoW

e Inform affected communities on the functioning
of the Grievance management committee

e Develp and implement a Public Consultation and
Disclosure Plan

District Local

Governments

xx1ii
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1. INTRODUCTION

1.1 Overview and background

In 2001, Uganda undertook energy sector reforms aimed at improving performance and the reforms
involved the unbundling of vertically integrated government utility Uganda Electricity Board (UEB)
into three separate segments for generation, transmission and distribution. The major aim of these
reforms was to improve quality of service, improve connectivity, improve reliability, reduce losses,
attract private capital investment into the sector and thus enhance overall sector efficiency.

Rural electrification is one of the main pillars of the power sector reform strategy and program in
the Ministry of Energy and Mineral Development (MEMD). Much of Uganda’s rural population
remains isolated and has not yet received or seen the benefits of liberalization of the economy. This
is partly due to inadequate physical infrastructure and therefore, lack of integration with national,
regional, and international markets. In order to achieve rural transformation in the country, it is
necessary to develop those sectors that will add value where it is needed.

Government of Uganda through the Ministry of Energy and Mineral Development has received
funding under the World Bank to construct rural electrification projects in the rural areas of West
Nile. The project area is located in Arua, Yumbe, Nebbi, Koboko and Moyo Districts in Northern
Uganda.

1.2 Brief project outline

REA (REA) intends to construct up to 345.8 km of electrical power lines, in the districts of Arua,
Yumbe, Koboko, Moyo, and Nebbi. The lines include:

iii. ~ Wandi - Yumbe — Moyo Line covering 304.3 km of medium voltage and 82 transformers,
being fed from Arua- Koboko - Yumbe line at either Yumbe or Wandi;

iv.  Onduparaka — Odrmachaku — Abiria Line covering 41.5 km of medium voltage and 16
transformers; being supplied from the Arua - Koboko - Yumbe line at Onduparaka.

Implementation of this project is supported by Credit from the World Bank/IDA for
implementation of Phase III of the Energy for Rural Transformation Project (ERT III). This is part
of the grid extension plan by REA, targeting 22% rural electrification access, up from the current
5% by 2022.

The construction of the electricity distribution lines will involve the following activities:

v.  Erection of medium voltage line support structures, accessories and conductors
vi.  Clearing of the right of way for medium voltage and low voltage lines
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vii.  Erection of the low voltage reticulation lines to bring supply points close to potential
consumers

viii.  Construction of temporary worker’s camps and storage facilities for project materials during
project implementation.

1.3 Requirement for a Project Brief

Development of Electrical Infrastructure is listed in the Third Schedule of the National
Environment Act CAP 153 among projects for which environmental assessment is mandatory. The
Electricity Act CAP 145 under Section 29(2) (f) and Section 33(1) (g) require that any entity desirous
of securing a license to establish a project for which a licence is required under this Act (in this case
a distribution licence) provides reports of studies undertaken to assess impact of the project on
electricity supply, socioeconomics, cultural heritage, environment, natural resources and wildlife.

In addition, the Electricity Act CAP 145 under sections 67 to 71 also requires a distributor of
electricity to address issues related to land use, land acquisition, compensation, and to minimize

impacts on land and the environment.

The World Bank Operational Policy 4.01 requires environmental assessment (EA) of projects
proposed for Bank financing to be undertaken to help ensure that they are environmentally sound
and sustainable, and to improve decision making.

Undertaking an Environmental and social impact assessment, and preparation of a Project Brief for
the proposed development by REA is in line with national and lender requirements. A project Brief
has been prepred considering that the project impacts are readiliy identified and can be avoided or
mitigated. This Project Brief is a pre-requisite to the implementation of grid-extension lines under
the ERT III project. This Project Brief (PB) is based on project description provided by REA, and
the findings of the detailed surveys and stakeholder consultations conducted by the study team.

1.4  Purpose of the Project brief

Section 19 (1) of the National Environment Act, Cap 153 requires developers of projects that may,
or are likely to have impacts on the environment to submit a project brief to NEMA (the Authority)

in the prescribed form and giving the prescribed information.

The purpose of this project brief therefore, is to provide necessary information on the proposed
activity to guide the Authority and the Lead Agencies in decision making and ensure that the project
is implemented in an environmentally sound manner consistent with environmental regulations.
This project brief also proposes mitigation measures to potential impacts that have been identified
which are likely to accrue from the implementation of the rural erectrification projects in West Nile.

1.5  Objectives of the project brief
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The study objectives are:

a) To establish the baseline environmental and social conditions in the project area relevant to
the project

b) To obtain the views, concerns and suggestions of the relevant key stakeholders (including
potentially affected persons) regarding the environmental and social impacts of the project

¢) To identify the potential environmental and social impacts, and make recommendation for
their mitigation or enhancement, and monitoring

d) To prepare an environmental and social management plan for the project, indicating
potential impacts, sources, management options, monitoring indicators, effects and

monitoring agencies and budget
1.6  Developer and contact details

The Rural Electrification Agency
Plot 10 Windsor Loop, Kololo

2™ Floor, House of Hope

P.O Box 7317

Kampala-Uganda

Tel: +256-312-318100

Fax: +256-414-346013

E-mail: reag@rea.or.ug

1.7 Structure of the project brief

Table 1-1: Structure of the project brief
Chapter 1 Introduction to the project and the report

Chapter 2 Outline description of the Project

Chapter 3 Provides baseline environmental and social conditions in project area

Chapter 4 Review of National Policy, Legal, Regulatory and institutional framework, and the
World Bank Safeguard Policies
Chapter 5 Environmental and Social Impact Assessment Methodology

Chapter 6 Stakeholder consultations and engagement

Chapter 7 Project alternatives

Chapter 8 Impacts Assessment and Mitigation

Chapter 9 Environmental and Social Management and Monitoring Plan

Chapter 10 | Conclusion and recommendations

References

Appendices
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Project brief for Rural Electrification Projects in West Nile

2 PROJECT DESCRIPTION

2.1  General overview of power transmission

The electric power transmission system is often referred to as a grid. Redundant paths and lines are
provided so that power can be routed from any generation facility to any customer area through a
variety of routes, based on the economics of the transmission path and the cost of power. The
redundant paths and lines also allow power flow to be rerouted during planned maintenance and
outages due to weather or accidents.

2.2 Project location

The districts of Arua, Yumbe, Koboko, Nebbi and Moyo, are the beneficiaries of the rural
erectrification projects in West Nile and the power distribution routes include;

Wandi - Yumbe — Moyo Line covering 304.3 km of medium voltage and 82 transformers, being
fed from Arua- Koboko - Yumbe line at either Yumbe or Wandj;

Onduparaka — Odramachaku — Abiria Line covering 41.5 km of medium voltage and 16
transformers; being supplied from the Arua - Koboko - Yumbe line at Onduparaka.

This is part of the grid extension plan by REA, targeting 22% rural electrification access, up from
the current 5% by 2022. The project will involve installation and operation of grid-extension lines of

approximately 345.8 km under the ERT III project.

Figures 2.1, 2.2, 2.3 and 2.4 show the proposed power lines and landuse in the districts of Arua,
Yumbe, Moyo and Koboko.
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Arua :-Proposed Power lines gnd Lan:! Use/Cover (2015), Protected Areas, Towns and Roads

Figure 2-1: Proposed Power lines and land use in Arua District
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Figure 2-2: Proposed Power lines and land use in Yumbe District
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Moyo : -Proposed Power lines and Land Use/Cover (2015), Protected Areas, Towns and Roads

Figure 2-3: Proposed Power lines and land use in Moyo District

1:267.000

0 25 5 10

]

Kilometers

Legend

Vasited points
* Towns

www Propased Paver ines

— Tarmac

s Major murram

——— Minor muram
Mctorabie trackfeotpath

= Rl

i

[1 sub countes

[ preescred areee

B Decidous plantaions
B Heedi eavee
B riF weel Stocked
1 THF low stocked
I vioodianc

U Bush

Grassiand
istiand
Subsstence

P Large sce semiand

B Guit up area

N open water

B (rpecmenns

Vo S0 SR T T e S804 TR T Wy ¢

e -

30



Project brief for Rural Electrification Projects in West Nile

Figure 2.4: Proposed Power lines and land use in Koboko District
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2.3  Target of ERT III project

The broad-based Energy for Rural Transformation (ERT) project phase III specifically targets rural
households who have still not connected 18 months or more after their area has been electrified
under earlier projects including the ERT II. The ERT III like the ERT I and II projects addresses
the issue of low access to electricity in rural areas by making connection accessible and affordable.

It is expected that with OBA subsidy more customers in the West Nile Region along the poposed
lines will be connected as the up-front payment of connection costs will be dealt with, however the
average consumption rate and growth will be lower since some of the customers brought on board

will be in the low consumption category.
2.4  Project objective

The ERT III project is aimed at increasing access to energy in rural areas of Uganda that is expected
to facilitate improvement in the productivity of enterprises and the quality of life of the households.
The main project development objective is to increase rural access to electricity. The other
objectives will be to increase the use of renewable energy and promote energy efficiency. These
objectives will be achieved by shifting the focus to rapid growth in investments so as to reach the
Government's long-term targets for rural electrification and renewable energy development while
consolidating the outcomes of ERT I and II activities.

2.5 ERT III project areas

ERT III will be implemented in the areas which are summarized on regional basis under Table 2-1

below.
Table 2-1: Proposed Regional Areas for ERT III Extension
No. Region Extent (Km)

1. | West Nile 345.8

2. | Eastern 307.00

3. | Central 303.7

4. | Southern 125.00

5. | South Western 80.00

6. | Rwenzori Region 54.00

7. | Central North 214.00

8. | Mid-Western 176.7

9. | North Western 221.5

Total (Kms) 1,828

(Source: Draft ERT III Project Summary, REA 2013)
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2.6  Project components and activities

Under ERT III activities will be dedicated to general rural energy infrastructure including grid
systems expansion and intensification and on-grid connections amongst others. The REA project in
West Nile encompasses the following components:

2.6.1 Design Stage

The design stage will involve detailed surveys to locate the center lines of the power distribution
lines. Topographic information will be required.

The power line route is expected to mainly follow the road reserves. However in some cases, mature
trees, hilly areas, wetlands and water courses, structures, as well as forest reserves will be avoided. In
undertaking these activities the district authorities and local leaders will be informed, and the local
communities where the line traverses sensitised.

The centre lines of the power line route will be pegged out, as well as the pole locations, taking into
account environmental and social sensitivities along the route. Soil investigations will as well be
undertaken to guide required reinforcements especially at pole locations.

2.6.2 Construction Stage
2.6.3 Materials and Specifications for construction

The 33 kV distribution lines will be constructed using 12m high wooden poles, which are mostly
creosote treated, with average spacing of 100m. The foundation for the wooden poles will consist of
0.35m diameter and 2.0m depth. In wetland areas, the pole foundations will be compacted using
gravel material ferried as a backfill. Steel wire (7/4.00) stay sets will be installed at angels, T-off and
terminal structures and anchored by a stay block buried 2.0m depth. The stay blocks will consist of a
1m long creosote treated woodblock or 0.3m x 0.3m x 0.3m concrete block. H-type section poles
erected 2m from each other will be installed every 1.5km together with four stay sets installed along
the line corridor. At heavy angles, the stay wire will be installed at 45” angles from the pole.

For the Low Voltage (LV) at selected centers, the pole height will be 9m with average span of 50m.
The foundation for the LV pole consists of 0.2m diameter and 1.6 m depth. Steel wire (7/2.64) stay
sets will be installed at angles, T-off and terminal structures and anchored by a stay block buried
1.6m depth. The stay block will consist of 1m long creosote treated woodblock or 0.3m x 0.3m x
0.3m concrete block. Some aterials such as wooden poles will be obtained locally.

2.6.4 Route alignment and Pole installation

A 10m corridor will be cleared of vegetation for the entire route. Vegetation along the corridor will
be cleared and any other tall trees within falling distance of the line will also be cut. Pole locations
will be staked and the line profile drawings prepared. Holes to receive wooden poles will be dug to
depths between 1.5-2m. Most of the excavation works will be done manually. Pneumatic hammers
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will only be used where hard rock will be encountered. However, in waterlogged areas and at small
river crossings, bucket excavators will be used.

2.6.5 Pole Framing, Erection and Installation of Stay wires

Wooden poles will be drilled and hardware installed and the erection of poles will be done manually.
The poles will be plumbed using ropes attached to their tops and insulator support steelworks fixed.
Steel wire stay sets will be installed at angles, T-off and terminal structures will be anchored by a stay
block. Conductor configurations using either line post insulators or suspension insulators will be
installed. The distribution system will be energized at 33 kV, and is designed as a three wire,
grounded wire system, with earth return. The single-phase distribution system will use single wire
earth return (SWER) design and construction, tapping one phase off the main line. The poles will be
treated wood, imported or sourced from local treatment plants, and of the eucalyptus variety. The
poles usually will be 10m tall for tangent structures, with 9m above ground and 1.5m below, and an
average of 100 to 120 meters apart on the line segments where “Rabbit”’conductor is employed and
100 to 105 meters apart for those line segments where “Dog” conductor is employed. 12m poles
will be used where slight angles are required in line construction while 14m poles will be used at
vertical corners. 9m poles will be used for all secondary lift poles. 2.4m galvanized steel cross-arms
with cross-arm braces and polymer pin-type insulators will be used on tangent structures.

2.6.6 Conductor stringing

The majority of the lines will be built with 100mm? Aluminum Conductor Steel Reinforced (ACSR)
conductors, with a rated current carrying capacity of 300 amps. Some smaller lines and minor taps
will be with 50mm? conductor, with a rated capacity of 200 amps. Stringing will be done using
conventional methods and thereafter, between support structures, the wires will be pulled and
tensioned on the guyed structures using pull lifts.

2.6.7 Transformers installation

In addition to gas detection, oil temperature, winding temperature, pressure release and oil level relay
devices, transformers shall be equipped with current differential protection and restricted earth fault
on two or more windings where applicable as main protection. As back-up protection, transformers
shall have non-directional over-current protection and restricted earth fault on all windings.

2.6.8 Service drops

The residential service drops will be between 15 and 30m in length with a maximum length of 40
meters, and will mostly be of 16mm” copper duplex. All kWh meters will be socket-based type to
help prevent meter tampering. Service drops to larger, industrial type customers will use larger
conductors, such as 50mm” or 25mm”, as needed, but will always be of covered multiplex type
conductors.

2.6.9 Line hardware

The framing of the structures and the specification of the actual hardware (bolts, insulators, etc.) will
follow the REA specifications. These specifications have proven to be not only adequate but the
economic use of materials for rural electric systems in all cases in which they have been employed.
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Moreover, these same structures have been used in rural electric cooperatives in the United States
for more than 65 years with remarkable durability and have proven to be safe both for consumers as
well as utility personnel assigned to construct and maintain them.

2.6.10 Post Construction Clean up

After completion of construction works, batching areas, stockpile sites and the temporary camps or
material storage sites will be restored. The use of cement will be negligible, with mail local earth
material used.

2.6.11 Operation and Maintenance

The operation of the 33kV lines will be fully automated. The system will be equipped with several
devices such as auto reclosers to turn off power when a fault occurs on the line like in a rainy storm,
tree branches falling on the line or whenever a certain pole collapses. The auto reclosers therefore,
protect the line from damage and make it safer to the users. The transformers will also be equipped
with surge arresters and fused isolators to protect them from voltage surges that may occur during
lightning of switching in the system.

Maintenance of the line will be done routinely every year or as deemed necessary by the system
operator. The activities will include line clearance along the Right of Way; repair damaged structures,
conductors and cracked or broken insulators. The maintenance will also include selective tree
trimming depending on their growth rate and weeding around poles for a radius of 1 meter to
protect them from bush fires. Where invasive species ae encountered, their removal and destruction
to avoid proliferation will be considered. The use of herbicides will be avoided.

Emergency maintenance will also be carried out including technical breakdown done whenever there
is a fault on the line or after severe wind/rain storm. This will be done to replace damaged poles and
to determine if conductors, insulators or poles have been damaged.

2.6.12 Decommissioning

It is anticipated that the distribution line facilities will be continuously maintained and repaired, and
will be operated for a number of years. Because of their long useable life the circumstances under
which, they might be decommissioned are not likely to be foreseen at this stage as such, a general
decommissioning approach is considered in this Project Brief.

The process of decommissioning will involve the deconstruction of distribution lines in a reverse
order from their construction, using similar equipment and techniques. The conductors and shield
wires will then be lowered to the ground, and all cables would be spooled and removed from the
right-of-way for salvage. The poles will then be dismantled and removed from the right-of-way for
salvage. It is further proposed that, the contractor undertakes to decommission the site by:
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2.7

)

b)

<)

)

Relocating all un-used equipment to their central stores outside the site preferably to other
sites where the contractor could be doing similar projects;

Any equipment that has gone into waste should be treated as waste and disposed of in
appropriate through best acceptable international practices;

Demolishing any additional structures that could have been constructed/installed by the
contractor. The site should be leveled and any additional structures may be left onsite after
securing a written request to do so from the landlord,;

Dispose of all the generated waste in accordance with the waste management plan and waste
management regulations;

Clean up the site; and

Handover the site to the Landlord and demobilize/withdraw all personnel that had been
posted to the yard including the security personnel. Handover acknowledgement should be
written/ documented.

Distribution line and network capacity

The line lengths for West Nile Service Territory project were determined and a summary of the
Medium Voltage and the Low Voltage line lengths to be installed is provided in Table 2-2 below:
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Table 2-2: Summary of the MV and LV line lengths

Line MYV (km) 3 phase LV 1-phase LV Transformers
route length route length (Nos)
(m) (m)

Wandi- Yumbe- Moyo Line 304.30 52,003 84,131 82
Ond ka-Od haku-

fuparatat drmachateT | 4150 9,785 21,325 16
Abiria Line
Project Summary 345.80 61,788 105,436 98

2.8 Project justification

Load centers

One hundred and fifty nine load centers were identified along the project line and in each of the
identified load centers, the potential number of consumers per category was established as shown in
in Appendix 8. Overall it was established that there was potential electricity demand in the project
area with the following being the main uses: lighting, radio, ironing, television, fridges, welding by
artisans and mechanics, and for the business community agro-processing featured very highly.
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2.9  Line diagrams for the distribution network

Single line drawings for the proposed distribution network are presented in the figures 2.5 and 2.6.
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Figure 2-5: Onduparaka — Odramachaku — Abiria Line
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Figure 2-5: Wandi- Yumbe- Moyo Line
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2.10 Description of the distribution line routes
2.10.1 Onduparaka — Odramachaku — Abiria Line

This line covers a total distance of 41.5 km and will be of medium voltage with 16 transformers. It
will start from an existing 11Kv line that runs from Arua and will then stretch along the road for a
distance of 6.2 Km up to Olia village where it will branch to Alipenzu primary school for a distance
of 2.2Km. Along this stretch there will be two other T-offs that will stop at Nyaunyau village and
Pajulu Sub County headquarters located around UTM coordinates 36 N 0263317 N0331851.

From Olia village the line will stretch for a distance of 10.5 Km to Lia trading centre located around
coordinates 36N 0255108 0337829 where there will be another T-off that will stop at Aiivuni Health
Centre II and Ayivuni Sub County headquarters located at coordinates 30N0260551 0341578. Along
this particular route there is a residential area and gardens of food crops such as cassava, maize and
ground nuts. There is also Kawa stream associated with a seasonal wetland in Mbaraka village
around coordinates 36N0258047 0341058 followed by Fwe primary school around coordinates
36N0260054 0341629 and a bushy area up to Ayivuni Subcounty headquarters. Figure 2-6 below
shows the main features along this T-off.

.

Residential houses and gardens of food crops Kawa stream and the the associated wetland

Figure 2-6: Features along the T-off to Ayivuni Sub County headquarters

From Lia trading centre the line will stretch for a distance of 3.1Km through Odramachaku trading
Centre located around coordinates 36N 0255512 0344183 to Abilia village. Along this route there are
eucalyptus woodlots and a telecommunication mast operated by Eaton towers on the right hand side
of the road to Odramachaku trading Centre.
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Eucalyp tus woodlot after Lia TC Mast for Eaton Towers along the route

Figure 2-7: Features around Lia Town

2.10.2 Wandi- Yumbe- Moyo Line

This 33Kv line will start from Wandi trading centre in Arua district with T-offs that provide
supply to load centers that include Ogua, Agurwa, Ogofia, Omugo Water Pump Station, Oboji,
Okuabni, Yoyo, Locongo and Umbechi.

Along this route there are trading centres, rivers, forest reserves, schools and health centres. From
Wandi Trading Centre the line will traverse Oninia primary school located around coordinates
36N0276505 0344067 and eucalyptus woodlots around coordinates 36N 0277256 0346018.

“

Eucalyptus woodlot along the route Oninia primary school

Figure 2-8: Features after the Wandi Town

The line will also traverse Owaffa primary school located around UTM coordinates 36N0278372
0347677. The line will then traverse some thick vegetation in Baria village that covers a distance of
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about 400m and then to Leju trading centre located around coordinates 36N0285764 0352472. The
line will cross another eucalyptus woodlot and a garden of tobacco located around coordinates
36N0287787 0352738 in Jilla village. The line will then go through Goup trading centre after which
it will cross Inawa river located around coordinates 36N0291469 0359941. From this point, the line
will follow the road to Yumbe and traverse Omugo Sub County headquarters, Omugo water supply
pump and Omugo trading Centre which are some of the load centres along the power transmission

line route.

The power transmission line will then cross Oru river around coordinates 360N0292717 0361472 in
Azapi village, then through Otumbari trading centre. After this point the line will cross Ivetre
seasonal river, Otumbari trading centre where Otumbari forest reserve is located and Ozurugo River
located around coordinates 36N0294415 0363894 in Ebia village.

-
_ S WL e gl 2 "
River Oru Otumbari Central Forest Reserve

Figure 2-9: Sensitive environments along Wandi — Yumbe — Moyo line

After crossing Ozuru River, the line will traverse Okpotanic trading centre where it will have a T-off
at around coordinates 36N0297525 0366485 to Lugbari primary school in Upper Oja village. The
line will then have another T-Off to supply Abiribani trading centre and other residential areas in
Amia village.

River Ora is also along this route around coordinates 36N0300360 0369334 in Luluwere village with
dense thickets on either side of the bridge which separates Arua and Yumbe districts. From this
point the line will traverse Odravu trading centre, River Racha (at ccordinates 36N0306849
0372118), Kuninga trading centre and Odravuprimary school.

There will be a T-off from Noko trading center to Okubani trading centre in Ariwa Sub County.
Along this T-off there is a residential area and an extensive woodland in Odranga village which is
privately owned and it strecthes for a distance of about 4Km. From that stretch, the line will supply
Okuyo trading centre, Ombechi trading centre, Kalunga trading centre, and Okubani trading centre
where this T-off will stop.
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g 3 . 1

Okuyo trading centre Extensive woodland in Odranga illage

Figure 2-10: Features around Okuyo trading centre

From Noko trading centre the line will pass through Wolo trading centre then cross Jure River at
around coordinates 36N0308569 0374254 , Lmonga trading centre, Yoyo trading centre up to Geya
primary school in Ujji village where this stretch will stop.

There will be another line from Yumbe traversing Kerila trading centre with T-offs that will supply
power to Barakala and Iyete trading centres. The line will also cross River Kochi in Nabbala village
at around coordinates 36N 0326505 0393904 and then to Kochi trading centre where a T-off to
Goboro trading centre will be tapped.

From Kochi trading centre, the power transmission line will follow Yumbe-Moyo road, cross Yii
stream at 30N 0341193 0396174, Nyawa River in Gboro-Gboro-chu village, then Lefori trading
centre and finally cross a fotest reserve located around coordinates 36N0349879 0401020 IN Eria
village where the line to Moyo will stop.

Barakara trading Centre Kochi River
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Lefori trading Centre

Kochi trading Centre
Figure 2-12: Possible load centres along Wandi — Yumbe — Moyo line

2.10.3 Yumbe/Midigo - Koboko Line

This line will start from an existing 33Kv line in Olaba trading Centre, Koboko district to supply the
trading centres along Yumbe -Koboko road and will stop in Midigo trading Centre, Yumbe district.
The line will traverse Umbechi, Alendure Ujipaku and Lima trading centres all located in Ludara Sub
County. Along this route there is Mt Kei Central Forest Reserve located around UTM coordinates
36N 0288281 0395399 in Lile village, Kei Sub county, Yumbe district. From this point the line will
cross Urunga primary school up to Lube trading centre where there will be a T-off that will cross
Tulu river at 36N 0292425 0395929.

From Lobe trading centre, the line will traverse several residential areas including Oyakwa trading
Centre up to Midigo trading Centre in Yumbe district where it will stop.

N4

Mt Kei Forest Reserve ‘ Lima Trading Centre

Figure 2-13: Features along Yumbe — Midigo line

44



Project brief for Rural Electrification Projects in West Nile

3 ENVIRONMENTAL AND SOCIAL BASELINE CONDITIONS
3.1 Ecology and Biodiversity

The uncountable goods and services that we obtain from natural ecosystems is a strong justification
for the conservation of biological diversity. However, infrastructural developments, industrialization
as well as generation and distribution of electricity are significant drivers of change of quantity and
quality of this diversity (Tisdel, 2005). Conservation of environment and biological resources is
frequently required so as to maximize human welfare and to avoid adverse outcomes due to their
loss. The decrease in biodiversity particularly natural habitats and vegetation cover leads to reduction
in ecosystem functioning and services which is in turn accompanied by loss of goods and services
(Dobson et al. 20006).

As part of baseline studies, the environmental assessment team undertook biological surveys along
the proposed power distribution line route, and focused on the ecologically fragile areas traversed by
the power line route, including wetlands, forest reserves, sensitive ecology and other protected areas.
For all the taxonomic groups surveyed a literature review was conducted to compile all available
secondary data that can be accessed. The Biological environment surveys covered five broad taxa
(Plants, mammals, birds, invertebrates, Herpertiles — (Reptiles & Amphibians)). These taxa were
covered considering they are easy to study, assess and record and a good amount of information on
the conservation status can be easily found.

The biological stuidies thus aimed at:

7. Collection of baseline data on the flora and fauna of the area, providing a species occurrence
list, spatial occurrence and an indication of relative abundance of different species in the
different taxa

ii.  Identification and description of sensitive habitats and species, including conservation status
as per IUCN listing and national protection status

iii.  Identification and description of all species including those of commercial importance, as
well as invasive species
7. Indicator species for future monitoring, and frequency of monitoring

v.  For birds, to list any migratory species and any concerns related to the line that could be a

barrier to migration.

A total of 26 plots were surveyed for Onduparaka-Odramachaku-Abiria line of which seven were
within rivers or streams. Another 82 plots were surveyed for Wandi-Yumbe-Moyo line out of which
14 were within rivers, streams or swamps and three within forest reserves. Along the Midigo-Ludara
T-Kei line 15 plots were surveyed and one of these was in a stream and one in a forest reserve.

The biological survey report is presented in Appendix 1.
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3.1.1 General vegetation description

Arua

The natural vegetation of Arua District used to be characterized of open lands with equatorial type
of savanna grasslands, with small pockets of natural forests on hills, especially along the northern
parts of the district.

The original vegetation of Arua district was composed of mixed woody savanna, which has greatly
been reduced by subsistence farming that currently occupies about 80% of the total land area.
Forests are an important part of the vegetation of Arua District. This is again divided into low and
high altitude forests. But in Arua district the predominant type is the high altitude forests. The
former are mainly found along valleys.

The Savanna by far is the predominant vegetation in the district. The vegetation is Butyrosparmum —
hyparrbemia savanna. It is characterized by such trees as Isobulinia doka, Danieh cliveer and Afzeba

africana.

In the central parts of Arua, the vegetation consists mainly of butyropernum-Hyparrhenia Savana with dry
hyparrbemia  grass  savanna. Post-cultivation communities of  Imperata-Panicum-Hyparrhenia — and
Hyparrbenia-Peridinm are found on the lower ground. Palm savanna is found to the northeast. Also
present are dry combretum-Acacia-Heteropogan and Butyrospermum-Hyparrhenia savana.

Yumbe

Yumbe district vegetation is divided into;

Forests; this type is again divided into low and high altitude forests. But in Yumbe, the predominant
type is the high altitude forest. The former is mainly found along valleys. The high altitude forests
are found on hilly places where climatic conditions are favorable for their development. It consists
of natural forest on Mt. Kei in the northeastern part of the district. Associated grass species found in
the forests are Hyparrhenia rufa, Panicum maximum and Klipspriner (on Mt. Kei only). Further
information is needed on the vegetation.

Savannabh,; this is by far the predominant vegetation in the district. The vegetation is Butyrospermum-
Hyparrbenia Savannah, the nearest relative in Uganda to the Miambo woodland of Tanzania. It is
characterized by such trees as Isoberlinia doka, Daniehcliveri and Afzelia africana.

In the central parts of the district, the vegetation mainly consists of Butyrospermum-Hyparrhenia
Savannah with dry Hyparrhenia grass Savannah and also Palm Savannah. Also present are dry
Combretum acaccia-Heteropogon and Butyrospermum-Hyparrhenia Savannah.

Koboko
The predominant vegetation in Koboko District is savannah woodland with bushy forest cover
found in the northern part of the District in the sub counties of Kuluba and Ludara and at the sides
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of Liru Mountains in Lobule. Midia Sub-county is generally flat and covered with bush shrubs. The
bushy forests in the northern part of the District mainly comprise of natural trees with few forests
comprising of planted trees. The hills in the east have fertile soils around them that has led to people
migrating to settle along the hill foots and slopes.

Moyo

The total forest cover of Moyo district is 1,304.7 Kmz2 (130,470 ha), comprised of woodlands (54%),
bush lands (3%) and grasslands (43%). The district has 28,365Ha of Central Forest Reserve, 20.0Ha
of Local Forest Reserve and about 100.0Ha of Private Forests and 156,933Ha of community/public
land forests. 55% of the forests have been lost undoubtedly, because the forests are the only sources
of all building materials (98% of the dwelling units are not permanent houses) and 99% of the
households depend on wood fuel for their domestic energy needs.

Although the hills in the sub-counties of Metu and Itula are covered by forests, the major vegetation
cover in the district is savannah woodland with isolated thorn shrubs found near streams and rivers.
Otze Central Forest Reserve in Metu has rich bio-diversity with high potential for eco-tourism.

3.1.2 Results of the flora assessment

A flora assessment was undertaken by the ESIA Biodiversity team along the proposed distribution
line with the following objectives:

1) To characterize the vegetation types in the project area and identify key habitats

i) assess the current status of the vegetation and key habitats

iii) provide a preliminary indication of habitats and species that are likely to be affected by the
project

The assessment was conducted along major roads since it is through the road reserves that the

proposed electricity distribution lines will pass. Vegetation, flora and key habitats were assessed

within established rectangular survey plots of 50x100 m area established at irregular intervals along

each section of the road where the transmission line is proposed to pass. At each survey plot careful

observation of the vegetation and dominant plant species present was done.

Habitat or ecosystem sensitivity was assessed on account of presence of taxa that are IUCN Red
listed as Critically Endangered (CR), Endangered (EN) or Vulnerable (VU); endemic and neat-
endemic taxa; as well as rare taxa (MUIENR, 1998; WCS, 2016).

3.1.2.1 Onduparaka-Odramachaku-Abiria line

Vegetation along this line was categorized as Plantation (mainly of Eucalyptus sp, and Tectona grandis),
Riverine or streamline vegetation, Open grasslands and Fallows. The line traverses through four
rivers Ega, Kawa, Olika and Seva and three streams Esia, Krukrue and another which had no name
according to the inhabitants.
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+# The floral communities on the rivers and streams were dominated by Echinochloa pyramidalis,
Cyperus dives, Leersia hexandra, Kyllinga bulbosa, Fimbristylis sp, Mimosa pigra and Setaria sphacelata
wetlands. The banks for majority streams were either under cultivation with food crops or
plantations (mainly Pinus sp)

+ Grass lands were dominated by Sporobolus pyramidalis, Setaria sphacelata and Eragrostis sp.

+ 'Thickets were dominated by Chromolaena odorata, Lantana camara, Hyptis suaveolens and Imperata
¢ylindrica. Along this line majority bush lands, thickets and bushed thickets were in fallows. Only
two riverine bush lands were encountered one on river Ega and the other on river Esia.

Sensitive habitats and species
From a conservation point of view, the habitats along the Onduparaka-Odramachaku-Abiria line are
of low ecological sensitivity. Most of the natural habitats were of Grassland vegetation type with few

large trees that may be affected by the transmission line.
Two globally threatened species were recorded, i.e. Tamarindus indica and Vitellaria paradoxa, both of

which are assessed as Vulnerable by IUCN are some of the common species along the Onduparaka-
Odramachaku-Abiria line.
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Eucalyptus sp Plantation on either side of the | Fallow dominated by Chromolaena odorata, Imperata
road in Pajule olindrica and Lantana camara

RS —

Riverine bush land on river Ea dominated by | Open grassland dominated by Setaria sphacelata
Echinochloa pyramidalis and Cyperus dives and Sporobolus pyramidalis

Figure 3-1: Vegetation types along Panduru-Lia-Adumi transmission line

3.1.2.2 Wandi-Yumbe-Moyo line

The vegetation along Wandi-Yumbe-Moyo line was categorized as Woodlands, Open grass lands,
thickets (dense and light), plantations, fallows, and riverine and stream line vegetation types (Figure
3-2). A summary of the vegetation is provided in Table 3-1 and a detailed flora report in appendix 1.
In general the vegetation is described as:

+ Woodlands were dominated by Acacia sieberiana, Acacia hockii, Philenoptera laxiflora, Combretunm

adenogoninm, Grewia mollis, Bridelia scleronenra, Balanites aegyptiaca, Tamarindus indica, Grewia trichocarpa,
Piliostigma thonningii and Terminalia glancescens.
+ Thickets were dominated by Maytenus senegalensis, Harrisonia abyssinica, Flueggea virosa, Acacia senegal,

Tylosema fassoglensis, Acacia hockii, Bridelia scleronenra and Chromolaena odorata.
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Woodlands and thickets dominate sections of the Wandi-Yumbe-Moyo line from Noko to Ariwa,

Barakala to Lyete and Locongo, Kochi to Gobolo and Kochi to Eria Central Forest Reserve.

+ Open grasslands were dominated by Setaria sphacelata, Sporobolus pyramidalis, Imperata cylindrica,
Hypertheria dissoluta, Eragrostis sp and Cynodon dactylon.

+ Riverine and streamline vegetation types were dominated by Echinochloa pyramidalis, Cyperus dives,
Hyperthelia dissoluta, Phragmitis manritianum, Mimosa pigra and Cynodon dactylon.

+ TFallows were dominated by Chromolaena odorata, Lantana camara, Imperata cylindrica, Hyptis suaveolens,
Acalypha sp. and Solanun: incanum.

+ Plantations were dominated by Ewucalyptus sp. and Tectona grandis.

Sensitive habitats and species

This line traverses natural vegetation types of Bushland, Thicket and Woodland as well as the Eria
Central Forest Reserve. This reserve is presently dominated by Tectona and Grevillea and Eucalyptus
plantations. The natural habitats are predominantly Combretum-Terminalia Acacia woodland. These
natural and exotic plantation habitats have large trees that may be affected by the transmission line.
An estimated 1 km length of sections with large trees were observed. Of these, ¢.400 m are under
Eucalyptus, Grevillea, Tectona while another ¢.600 m are under natural woodland of Combretum-
Terminalia-Vitellaria-Acacia. Two globally threatened species were recorded on this line, i.e.
Tamarindus indica and Vitellaria paradoxa, both of which are assessed as Vulnerable by IUCN. These
species are some of the common species along the Wandi-Yumbe-Moyo transmission line.
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Woodland dominated by Combretum spp, Terminalia
laucescens and Acacia hockii

Thickets dominated by _Acacia Spp, Harrisonia
abyssinica and Grewia mollis

River Inawa dominated by Phragmites manritianum,
Mimosa  pigra and  Cyperus dives at 36N 0291469
0359941

Mixed thick vegetation in Aiivu Sub-county

Figure 3-2: Vegetation types along Wandi-Yumbe-Moyo line

3.1.2.3 Midigo-Ludara, T-Kei line

Vegetation along Midigo-Ludara T-Kei line was categorized as open grassland, plantations, fallows

and woodlands which dominate the largest section of this line (Figure 3.3).
+ Open grasslands were dominated by Imperata cylindrica, Pennisetum polystachion and Setaria sphacelata.

+ Plantations were dominated by Ewcalyptus sp and Tectonia grandis.

+ Tallows were dominated by Panicum maximum, Echinochloa colona, Sorghum arundinacinm, Chromolaena

odorata, Lantana camara and Hyptis suaveolens.

+ Woodlands were dominated by Acacia hockii, Bridelia scleronenra, Combretum adenogoninm, Kigelia

Africana, Piliostigma thonningii, Borassus aethiopum, 1V itellaria paradoxa and Azadiranchta indica.
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Sensitive habitats and species

This line traverses natural vegetation types dominated by woodland and marginally affects the Mt.
Kei Central Forest Reserve to the south. This reserve is presently dominated by Tectona and
Eucalyptus plantations. The natural habitats are predominantly Combretum-1/itellaria woodland. The
length that may be traversed by the transmission line is estimated at 200 m and this is mainly under
trees of Tectoca and Eucahptus. Another ¢.500 m is under natural woodland of Combretum, Vitellari,
Acacia and Albizia. Just like along the eatlier lines, two globally threatened species were recorded, i.e.
Tamarindus indica and Vitellaria paradoxa, both of which are assessed as Vulnerable by ITUCN. These
species are some of the dominant species along the Midigo-Ludara T-Kei line.

< } f \
- Tl v |

Section of Mt Kei Forest Reserve dominated by | Section of Mt Kei forest reserve dominated by
Tectona grandis Eucalyptus sp.

Figure 3-3: Vegetation types along the Midigo-Ludara-Kei line

Over all for the whole proposed line, from a commercial point of view, the exotic Encalyptus, Tectona
plantations will have to be cut for passage of the transmission line and this will attract compensation

for the ownets.

There are many rivers, streams, woodlands and bushed thickets that form natural habitats
particularly for Onduparaka-Odramachaku-Abiria and Wandi-Yumbe-Moyo transmission lines.
Three Central Forest Reserves including Otrevu, Utumbari and Eria located on Wandi-Yumbe-
Moyo transmission line and one (Mt Kei Central Forest reserve) on Midigo-Ludara T-off Kei
transmission line exist as plantations of Eucalyptus sp and Tectona grandis, these together with other
sensitive habitats are worth avoiding or protecting during installation, where possible.
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3.1.3 Fauna

Fauna in West Nile

The region has Mt Kei forest conservation area which used to be known as Mt.Kei White Rhino
sanctuary, but has been redesigned (the Mt. Kei wildlife sanctuary). The White Rhinos have become
extinct from this sanctuary. The area once supported a significant population of white rhinos,
elephants and buffalo. Derby eland were also seen in small numbers. Today, all these species are
extinct in the area. However, the area still supports a small population of Klipspringer (on Mt. Kei),
reed bucks, bush pigs, baboons etc (Yumbe District Local Government, 2014).

A survey of Mt. Kei indicated the importance of this protected area for the conservation of trees and
shrubs, particulatly of species associated with Butyrospermum savannas, a rare species that has not
been found in any other forest in Uganda.

Other wildlife species found especially in wetland areas, forests, along river banks include among
others Sitatunga, water buck hippopotamus and birds, are hunted for their meat, skins, horns or
feathers; while other animals produce resources that are gathered e.g. honey from bees, eggs and
feathers from birds.

Results of the fauna assessment

3.1.3.1 Herpetiles

Herpetofauna consists of Amphibians and Reptiles. Amphibians are a class of vertebrates,
comprising of frogs, toads, caecilians, newts and salamanders (Young, 1981). Reptiles are a class of
vertebrates, comprising of turtles and tortoises, lizards, chameleons, skinks including limb-less
skinks, geckoes, crocodiles, monitors and all types of serpents commonly known as snakes (Foster,
1994; Young, 1981).

Ecologically, amphibians are predators, acting as primary and secondary carnivores. Their prey
consists mostly of insects, some of which are pests of crops or disease vectors. Amphibians are
therefore important ecological components of both wetlands and dry land. Among vertebrates they
are distinctive in many ways. A thin, moist, highly permeable skin; jellied, unshelled eggs; possession
of aquatic and terrestrial life histories; restricted home range; and limited dispersal abilities of many
species make amphibians effective bio-monitors. For biological assessments, they are especially
promising because of their capability of linking wetlands with surrounding landscapes (upland
habitats) (U.S. EPA. 2002).

The overall objective of the assessment was to conduct a study on the herpetofauna (amphibians

and reptiles) in the project areas where the proposed distribution lines will pass. It also involved
evaluating the potential impacts of erecting the proposed distribution networks on the herpetofauna.
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The study was conducted in 89 sampling sites established along the three proposed distribution
transmission lines and these included 19 sites on Onduparaka-Odramachaku-Abirira line, 57 sites on
Wandi-Yumbe-Moyo distribution line, and 13 sites on Midigo-Ludara-T-off Kei distribution line.

To maximize results the sampling sites were chosen and located in different habitats. The habitats
include seasonal wetlands, Rivers, ponds along the roads, savanna/woodlands and Forest Reserves.
Four sampling methods were employed, namely; 1) visual encounter surveys (VES), 2) dip-netting,
3) acoustic /call Sutveys, as well as 4) local consultations and literature review.

Amphibians

Four amphibian species were recorded during the study areas (Table 3.2). Three of the species
recorded are wetland specialists namely; Common reed frog, Eastern groove crowned bullfrog, and
the Draft puddle frog (Figure 3-4). No forest specialists were encountered.

Table 3-1: Amphibian Fauna Encountered in the Project Area

Hyperolins Least Concern
viridiflavus (LO)
Hyperoliidae | Common Reed Frog viridiflavus 1
Ptychadena Least Concern
Mascarene Rocket Frog | mascareniensis (LC) 43
Eastern ~ Groove - | Hoplobatrachus Least Concern
Crowned bullfrog occipitalis LC) 16
Phrynobatrachus | Least Concern
Ranidae Draft Puddle Frog mababiensis (LO) 4

S

Common Reed Frog enconntered in the project area Crowned Bull Frog encountered at one of the rivers

Figure 3-4: Some of the amphibians encountered
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Reptiles

Four reptilian species were recorded present in the study area (Table 3-2, Figure 3-5). Of special
interest is the Nile Monitor recorded along Wandi-Yumbe-Moyo distribution line. The species is of
social economic importance in most parts of the Country.

Table 3-2: Reptilian Fauna Encountered in the Project Area

Least Concern

Scincidae Speckle-lipped skink | Mabuya maculilabris LC) 23
Mabuya Least Concern
Scincidae Rainbow Skink margaritifer (LO) 36

Least Concern
Agamidae Red-headed agama | Agama agama (LO) 55

Widespread — and
common; Listed
Varanidae Nile Monitor Varanus niloticus under CITES 1

PRl ;:h.'_ _«A ¥ g - »
Rainbow Skink basking it is a common sight in the
project area

AS

Red Headed Agama basking it is a common sight in
the project area
Figure 3-5: Some of the reptiles encountered in the project area

No species of conservation concern under IUCN Red List Category were recorded. Among the
reptiles recorded, the Nile Monitor Varanus niloticus is listed under CITES (the Convention on
International Trade in Endangered Species of Wild Fauna and Flora but it, remains common and
widely distributed in Uganda and other countries. No species of conservation concern were

encountered or recorded.

3.1.3.2 Butterflies
A survey of butterflies along the proposed line was taken in order to;
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1. Assess the diversity of butterflies
i.  Provide recommendations with regard to impacts likely to emanate from the installation
activities of the electricity transmission systems.

Butterflies were studied within established rectangular survey plots of 50x100m area at irregular
intervals along each section of the road where the transmission line is proposed to pass. Sampling
was done by walking through the survey plots at a slow and even pace of (~1km/h) for 10 minutes.
Each Butterfly seen within a virtual 5 m observation cube projected ahead of the observer was
counted and representative species collected (Pellet, 2007). Butterflies were identified and recorded
from the field and those that couldn’t be easily identified were carried in paper envelopes to
Makerere University Museum for identification.

Species richness
A total of 28 butterfly species from 89 individuals encountered were recorded for all the
transmission lines (full list in the biodiversity report, Appendix 1).

All species of butterflies that were encountered were assigned to ecotypes. The criterion used to
distribute butterflies into ecotypes was obtained from Davenport et al (1996) and Kronstad (2009).
In this criterion species were given letters (“F”), (“f7), (“O”), (“W”), (“M”), (“S”) and (“U”)
according to whether they are forest specialists, forest edge, open habitat, wide spread, migratory,
swamp specialist and butterflies of unknown habitat preference respectively. The red list category
was indicated for each species. The categories were obtained from most recent IUCN red lists” data
and WCS (2016) list of threatened species in Uganda.

Six ecological types (Table 3-3) were represented in the data set that was dominated by butterflies
that prefer open habitats, followed by the wide spread species and then migratory while swamp and
forest specialist had the least number of species.

Table 3-3: Number of species and percentage composition of each ecotype of butterflies
along the proposed line

Ecotype No of species Percentage composition
S 1 3.5

o 8 28.6

\\4 7 25

M 6 21

F 4 14.3

F 2 7.6

Key S-Swamp, O-Open Habitat, W-Wide spread, M-Migratory, f-Forest edge and F-Forest specialist

56



Project brief for Rural Electrification Projects in West Nile

The type of vegetation of the project area attracts very few butterfly species. Three species are
labelled least concern but their survival depends on conservation of suitable habitats. It could as well
be true that many of the species that are not yet assessed for inclusion on the IUCN red list are
endangered and thus in need of conservation. This demands precautions for protection of this little
biodiversity within the area.

3.1.3.3 Birds

Bird surveys were carried out along the proposed route to document bird species present in the area
in the context of conservation importance, identify potential adverse impacts to the species and their
habitats and propose mitigation and monitoring strategies.

The birds were surveyed through line transect counts. This involved moving along a predetermined
route and recording birds on either side of the observer. Most terrestrial ecosystems were heavily
degraded, and thus areas of focus included the interface between wet (riparian and marsh areas) and
the dry terrestrial systems.

Overall the survey across all sections of the proposed project area 70 species were recorded (see
Appendix 1 for a full list in the biodiversity report). Of these 36 were recorded along the
Odramachaku — Onduparaka — Abiria (O-O- A) line, 57 along the Midigo — Ludara — T off Kei (M-
L-T) line and 70 along the Wandi — Yumbe — Moyo (W-Y-M) line (Table 4.1, Appendix III). Seven
of the species were Afro tropical migrants, with Milyus migrans having at least some Palearctic
populations.
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Table 3-4: Summary of species recorded across different habitat specializations, migratory
and conservation status along the different sections of the project area.

T2 5
Line e : ~
o =
FF - Forest specialist 0 1 3
[
-% I - Forest generalist 2 9 4
= | f- Forest Visitor 14 | 18 | 16
19
2. | W - Wetland specialist 0 6 2
%)
£ | w- Wetland associate 9 | 10| 6
s
f G - Grassland specialist 6 | 11| 6
Ae - Aerial feeder 1 2 2
P - Palearctic migrant 0 0 0
p - Species with at least
Migratory | SOme Palearctic
status | populations 1 1 0
A - Afro tropical
Migrant 4 7 3
o
-8 LC - Least Concern
S 3
g £
é’ 17
o EN - Endangered

Key: (O — O — A - Onduparaka — Odramachaku — Abiria, W — Y — M- Wande — Yumbe — Moyo
and M — L — T - Midigo — Ludara — T off Kei).

Table 3-5: Migratory species, their conservation status and project area sections of
encounter

30 AFRICAN OPEN-BILLED | LC A X X
STORK
Anastonus lamelligerns

75 BLACK KITE  Milvus migrans LC p.A X

309 | RED-CHESTED CUCKOO LC A X
Cucnlus solitarius

373 | GREY-HEADED KINGFISHER | LC A X X
Halcyon lencocephala

375 | WOODLAND KINGFISHER LC A X
Halcyon senegalensis

395 | NORTHERN CARMINE BEE- | LC A X X
EATER
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Merops nubicus

401 | BROAD-BILLED ROLLER LC A X X X
Eurystomus glancurus

Key: L.C- Least Concern, p - Species with at least some Palearctic populations and A — Afro tropical
Migrant).

Of the recorded species, only one (i.e. Balearica regulornm) is listed as Endangered (EN) on the IUCN
Red List of Threatened Species. The rest are recorded as Least Concern (LC). This species adopts a
generalist feeding strategy which makes it highly adaptable and has allowed it to persist in human
modified habitats. The most significant threat to its survival is habitat loss and fragmentation with

destruction of nesting sites which occur in wetlands.

The several rivers flowing through the project area provide refuge to bird communities as a natural

habitat surrounded by highly disturbed terrestrial ecosystems. Most of the birds recorded in the area

were encountered close to the riparian areas. The rivers have three major impacts on the avifauna,

Le.

e They provide the only readily accessible source of water in rather unfavorable surroundings.
Without them, the general area would otherwise support fewer species at low densities

e They attract several species found only in areas with reliable supply of water such as the Pigmy
and Pied Kingfishers, Grey Crowned Crane, Grey Heron etc.

e They create a moist microenvironment which supports production of food (in such forms as
plant, invertebrates, fish etc.) not available in surrounding eucalyptus plantations. This gives
them great importance as food hubs

3.1.4 Ecosystem services

As far as flora and fauna is concerned, the project does not raise any threatening conservation issues.
The area is largely human settlements, planted forest reserves, cultivated and disturbed areas with no
critical habitats. Environmentally sound implementation should reduce environmental impact of the
project by adhering to proposed mitigation measures.

The habitats in the area are represented by low successional vegetation types which develop in areas
of relatively high human influence. Such vegetation types result when human modified systems
supplant natural ecosystems and undergo continuous cycles of burning, clearing, cultivation, grazing
followed by regrowth. These types do not provide stable and suitable habitats for fauna. The
riparian habitats are dominated by smallholder agricultural farms majorly dominated by cassava,
tobacco and eucalyptus. The large stretches of natural woodlands are under pressure from charcoal
burning.

The cultivated areas provide food sources for birds and other biodiversity; here they are often
perceived as pests, whereas eucalyptus plantations are poor habitats for birds and vertebrate wildlife
in general. The several rivers flowing through the project area provide refuge to bird communities as
a natural habitat surrounded by highly disturbed terrestrial ecosystems. Plantations also provide
nesting and roosting space for birds and other biodiversity.
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3.2 Climate
3.2.1 Rainfall

West Nile region (which covers districts including Arua, Yumbe, Koboko and Moyo among others)
receives a bi-modal rainfall pattern with average total rainfall of 1250-1267mm. The area experiences
two seasonal rainfall periods, light rains between April and October. The wettest months are usually
July-November with >120mm/month. The period December-March is dry with less than
60mm/month. The rain is associated with the northern and southern movements of the inter-
tropical front. The prevailing wind is from the east to the west with frequent windstorms during the
dry season. Mean monthly evaporation ranges from 130mm-180mm. Areas along the Nile receive
lesser rain (860mm) than the rest of the region (Arua, Yumbe, Moyo, Koboko Local Governments).

Table 3-6: Monthly Rainfall Totals (mm) for 2013
Jan | Feb | Mar | Apr | May |Jun |Jul | Aug |Sept | Oct | Nov | Dec | No. of

rain days
7.9 1173 | 110.3 | 126.0 | 75.6 | 115.6 | 298. | 284.2 | 153.4 | 195.5 | 151.4 | 31.4 | 126

2
Source: Department of Meteorology-Arua station (2013)

3.2.2 Temperature

Data and information from the project area District Development Plans (DDPs) indicate that in the
dry season (December -March) temperatures remain high (above 45° C) in most parts of the region.
While during the wet season especially in July-November, temperatures only fall up to 29°C.

32
30
28
26
24

Degrees celcius

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

Months

—#— Arua Entebbe Gulu =—*—Jinja —¢— Kampala -—+— Kasese

Figure 3-6: Long term mean maximum temperature for selected towns in the years 2009-
2013
(Source UBOS, 2013)
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Figure 3-7: Long term mean minimum temperature for selected towns in the years-2009-
2013
(Source UBOS, 2013)

3.3 Air quality

The proposed power lines will not be a source of air emissions as a result of its operations. The only
emissions sources will be minor in regard to vehicle emissions due to movements to and from the
proposed route. The project activities for the power transmission line installation will significantly
contribute to the imbalances of air quality in areas that will be traversed by the power transmission
lines. Therefore air quality measurements were taken at sensitive receptors in the vicinity of the
power transmission line routes which include; schools, churches, health centers; residential areas and
trading centers among others.

Baseline air quality was established through undertaking air quality measurements during a survey of
the route. Particulate matter measurements were undertaken using CEM DT-9881M particle counter
device.

The main air pollutants of concern that are likely to arise due to the proposed development are the
particulate emissions. Fine particulate matter can penetrate deep into the lungs and research in
recent years has strengthened the evidence that both short-term and long-term exposure to PM2.5
are linked with a range of health outcomes including (but not restricted to) respiratory and
cardiovascular effects. Research also shows a range of health effects (including respiratory and
cardiovascular illness and mortality) associated with PM10. No threshold has been identified below
which no adverse health effects occur. (Source: WHO AQG 2000).

The project activities such as earthworks, construction material haulage (electric poles), and vehicle
movements on unpaved roads will generate dust and depreciate the air quality along the power
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transmission line routes. Dust emissions may hamper visibility, cause inconvenience to the local

community, cause respiratory illnesses (e.g. silicosis and asthmatic attacks) and eye infections.

Table 3-7: Ugandan Air Quality Standards for particulate emissions

Emission Averaging period Ugandan Air Quality Standards for
Ambient Air

Particulate matter 1 year 60 ug/m’

(PM, ) 24 hour 100 pg/m’

Particulate matter 1 year 40 ug/m’

(PM; 5 24 hour 60 ug/m’

Table 3-8: WHO Air quality guidelines for particulate matter: 24hr concentrations

PM ,, (ug/m’ | PM ,; (ug/m’) | Basis for the selected level
)
Air Quality 50 25 Based on the relationship between 24- hour

Guideline (AQG)

and annual PM levels.
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Table 3-9: Results for air quality measurements

(Onduparaka — Odramacaku — Abiria) line
1. | E 0265921 Media Centre, Arua Diocese, Adiofe 4 9 15 69.7 | 26.0 | Particulates were due
NO0333823 Parish, Pajulu Sub County, Arua to dust from the road.
district.
2. | E 0265832 St Mary’s Ediofe Senior Secondary 3 6 12 68.8 | 26.5 | Particulates were due
N0333844 School, Adiofe Parish, Pajulu Sub to dust blown by
County, Arua district. wind.
3. | E 0266098 Ediofe Health Centre III, Adiofe 5 9 18 62.9 | 27.7 | Particulates were due
N0333525 Parish, Pajulu Sub County, Arua to dust from the road.
district.
4. | E 0264844 Residential area, Aiivu village, Komite 5 22 27 57.9 | 29.7 | Particulates were due
N0333074 Parish, Pajulu Sub County, Arua to dust from the road.
district.
5. | E 0264735 Ombeteni trading Centre, Aiivu village, 8 17 65 64.3 | 27.9 | Particulates were due
N0332879 Komite Parish, Pajulu Sub County, to dust from the road.
Arua district.
6. | E 0263658 Okwamane trading Centre, 5 17 28 58.3 | 29.4 | Particulates were due
N0332007 Odrudrumbuti village, Olubo Parish, to dust blown by
Pajulu Sub County, Arua district. wind.
7. | E 0263317 Pajulu Health Centre 111, Waiva village, 6 15 40 54.5 | 31.1 | Particulates were due
N0331851 Orugbo Parish, Pajulu Sub County, to dust blown by
Arua district wind.
8. | E 0258717 Andreza trading Centre, Acacia village, 12 46 125 | 48.1 | 32.1 | Particulates were due
NO0332778 Nyonva Parish, Adomi Sub County, to dust from Andreza
Arua district. road.
9. | E 0259106 Adumi health Centre IV, Ombaki 8 18 22 48.0 | 31.8 | Particulates were due
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N0336404 village, Ombaki Parish, Adomi Sub to dust from the road.
County, Arua district.
10. | E 0256745 Adumi Nursery and Primary School, 3 6 14 27 55.7 | 29.4 | Particulates were due
N0337770 Ombaki village, Ombaki Parish, Adomi to dust from the road.
Sub County, Arua district:
11. | E 0255108 Lia trading Centre, Vurra village, Mite 2 4 12 22 55.6 | 29.5 | Particulates were due
N0337829 Parish, Adumi Sub County, Arua to dust blown by
district. wind.
12. | E 0255512 Odramachaku trading Centre, Nunu 7 15 40 81 48.8 | 30.4 | Particulates were due
N0344183 village, Anzu Parish, Ayivuni Sub to dust from the road.
County, Arua district.
13. | E 0256526 Residential  houses,  Mittia/Nono 9 10 24 35 41.1 | 36.4 | Particulates were due
N0343220 village, Kubo Parish, Ayivuni Sub to dust from the
County, Arua district. murram road.
14. | E 0260054 Fwe primary school, Pajacki village, 4 8 19 35 49.6 | 18.4 | Particulates were due
NO0341629 Mbaraka Parish, Ayivuni Sub County, to dust from the road.
Arua district.
15. | E 0260551 Ayivuni Sub County Headquarters, 4 7 12 33 51.3 | 30.9 | Particulates were due
NO0341578 Awia village, Kubo Parish, Ayivuni Sub to dust from the
County, Arua district. murram road.
16. | E 0265183 Onduparaka trading Centre, Ozovo 12 23 63 178 | 53.9 | 32.3 | Particulates were due
N0336527 village, Adarafu Parish, Pajulu Sub to dust from the
County, Arua district. murram road.
(Wandi-Yumbe-Moyo )line
17.1 E 0275127 Wandi trading Centre, Ozoro Parish, 5 8 20 51 65.7 | 27.1 | Particulates were due
N0343209 Katirini Sub County, Arua district. to dust from the
murram road.
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18. | E0276505 Oninia Primary School, Oninia Village, 9 34 58 54.1 | 31.0 | Particulates were due
N0344067 Onzoro Parish, Katirini Sub County, to dust from the
Arua district. murtram road.
19. | E0278372 Owaffa Primary School, Owaffa 6 10 23 55.4 | 31.2 | Particulates were due
NO0347677 trading Centre, Edai Parish, Aii-vu Sub to dust from the
County, Arua district. murram road.
20. | E0285764 Leju trading Centre, Ngabia village Alia 7 11 19 51.4 | 31.6 | Particulates were due
N0352472 Parish, Aii-vu Sub County, Arua to dust blown by
district. wind.
21. | E0287816 Goup trading Centre, Jilla village, 19 49 127 52.6 | 31.6 | Particulates were due
NO0352777 Otrevu Parish, Aii-vu Sub County, to dust from Alia-
Arua district. Yumbe road.
22.| E0290386 Omugo Sub County headquarters, 5 15 22 529 | 31.5 | Particulates were due
N0362124 Drimveni village, Bura Parish, Aii-vu to dust blown by
Sub County, Arua district. wind.
23.| E0293788 Otumbari trading Centre, Manipi 23 81 198 45.5 | 34.8 | Particulates were due
N0362044 Village, Otumbari Parish, Odupi Sub to dust from the
County, Arua district. murram road.
24. | E0297293 Okpotani trading Centre, Elefe Village, 14 47 95 52.1 | 31.7 | Particulates were due
N0365792 Ombokoro Parish, Odupi Sub County, to dust from the
Arua district. murram road.
25. | E0302201 Lugbari Primary School, Upper Ojja 6 12 30 57.2 | 31.9 | Particulates were due
N0362257 Village, Lugbari Parish, Odupi Sub to dust from the road.
County, Arua district.
26. | E0301126 Abiribani trading Centre, Amia Village, 9 14 28 57.2 | 31.9 | Particulates were due
N0366330 Okavu Parish, Odupi Sub County, to dust blown by

Arua district.

wind.
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27. | E0304566 Nyoko Primary School, Ambataruku 6 14 33 49.9 | 33.3 | Particulates were due
N0369945 Village, Nyoko Parish, Odravu Sub to dust from the road.
County, Yumbe district.
28. | E0305380 Odravu trading Centre, Nyoko Parish, 12 18 26 50.2 | 32.8 | Particulates were due
N0370219 Odravu Sub County, Yumbe district. to dust blown by
wind.
29. | E0301453 Odravu primary school, Kiiyi village, 4 8 15 65.7 | 28.2 | Particulates were due
N0369986 Luyi Parish, Odravu Sub County, Arua to dust blown by
district. wind.
30. | E0314926 Okuyo trading Centre, Irunga village, 19 63 202 54.4 | 32.4 | Particulates were due
N0366099 Okuyo Parish, Ariwa Sub County, to dust from Okuyo-
Yumbe district. Obong road
31. ] E0316910 Ombechi trading Centre, Kaffe Parish, 3 8 10 54.1 | 31.9 | Particulates were due
N0363790 Ariwa Sub County, Yumbe district. to dust blown by
wind.
32. 1 E0321227 Karunga trading Centre, Libonga 9 25 79 60.3 | 31.6 | Particulates were due
N0359162 Parish, Atiwa Sub County, Yumbe to dust from the road.
district.
33. | E0322231 Ariwa primary school, Libonga Parish, 6 12 22 61.8 | 31.5 | Particulates were due
N0357994 Ariwa Sub County, Yumbe district. to dust blown by
wind.
34.1 E0323938 Okubani trading Centre, Awinga 4 8 18 58.0 | 31.6 | Particulates from the
N0356850 Parish, Ariwa Sub County, Yumbe grinding mill.
district.
35. 1 E0306931 Wolo trading Centre, Okukunga 9 13 22 59.1 | 31.9 | Particulates were due
N0373534 village, Wolo Parish, Odravu Sub to dust from the road.
County, Yumbe district.
36. | E0308569 Lomunga trading Centre, Lomonga 9 19 50 48.3 | 33.7 | Particulates were due
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N0374254 Parish, Kululu Sub County, Yumbe to dust from the road.
district.
37.1 E0317928 Yoyo trading Centre, Yoyo Parish, 3 5 6 20 44.6 | 36.3 | Particulates were due
N0375003 Kululu Sub County, Yumbe district. to dust from the road.
38. | E0306026 Geya primary school, Ujji village, Geya 3 5 7 24 59.5 | 29.7 | Particulates were due
N0381581 Parish, Kululu Sub County, Yumbe to dust from the road.
district.
39. 1 E0307801 Kerila trading Centre, Kerila Parish, 20 41 145 324 62.0 | 29.0 | Particulates were due
N0386781 Apo Sub County, Yumbe district. to dust from the road.
40. | E0311363 Manibe primary school, Kobbo village, 3 4 3 17 61.2 | 29.0 | Particulates were due
NO0388018 Lori Parish, Kochi Sub County, Yumbe to dust blown by
district. wind.
41. | E0313871 Lokopio Hill Technical Institute, 3 5 11 19 61.3 | 29.9 | Particulates were due
N0391223 Lokopio Village, Yayale Parish, Kochi to dust from the road.
Sub County, Yumbe district.
42. |1 E0308914 Apo seed secondary school, Angwira 4 5 13 21 72.3 | 27.3 | Particulates were due
N0385972 Village, Yeta Parish, Apo Sub County, to dust blown by
Yumbe district. wind.
43.| E0315298 Barakala trading Centre, Barakala 7 17 57 153 | 65.0 | 29.5 | Particulates were due
NO0386178 Village, Baringa Parish, Rumogi Sub to dust from the road.
County, Yumbe district.
44. [ E0321451 Iyete trading Centre, lyete Village, Iyete 6 11 15 20 65.6 | 29.8 | Particulates were due
N0380665 Parish, Rumogi Sub County, Yumbe to dust blown by
district. wind.
45. [ E0327019 Kochi health Centre III, Nabbala 5 7 15 53 59.5 | 31.6 | Particulates were due
N0394237 Village, Kochi Parish, Rumogi Sub to dust from the road.

County, Yumbe district.
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46. | E0327734 Gobolo trading Centre, Maru Village, 5 7 25 60.5 | 30.4 | Particulates from the
N0402578 Gobolo Parish, Kochi Sub County, grinding mill.
Yumbe district.
47.| E0342776 Lefori trading Centre, Coloa FEast 5 13 27 57.8 | 31.7 | Particulates were due
N0396648 Village, Coloa Parish, Lefori Sub to dust from the road.
County, Moyo district.
48.| E0350571 Eria primary school, Eria Village, Eria 4 4 9 58.0 | 30.8 | Particulates were due
N0401574 Parish, Moyo Sub County, Moyo to dust blown by
district. wind.
(Yumbe/Midigo —Koboko) Line
49. | E0303647 Midigo trading Centre, Mocha Parish, 7 18 50 52.5 | 30.4 | Particulates were due
N0399011 Midigo Sub County, Yumbe district. to dust from the road.
50. | E0299973 Opyakwa trading Centre, Loyona village, 6 20 48 55.8 | 30.5 | Particulates were due
N0396196 Mulumbe Parish, Midigo Sub County, to dust from the road.
Yumbe district.
51. 1 E0292591 Lube trading Centre, Noki village, 12 34 116 42.9 | 36.0 | Particulates were due
N0394886 Akaya Parish, Keyi Sub County, to dust from the road.
Yumbe district.
52. 1 E0289547 Urunga primary school, Lile village, 5 6 10 49.6 | 26.5 | Particulates were due
N0395106 Urunga Parish, Keyi Sub County, to dust blown by
Yumbe district. wind.
53.1 E0284774 Lima trading Centre, Lima central 4 9 18 50.4 | 26.4 | Particulates were due
N0393942 village, Lima Parish, Ludara Sub to dust blown by
County, Koboko district. wind.
54.1 E0281542 Ujipaku trading Centre, Indiga central 9 30 73 68.5 | 26.5 | Particulates were due
N0392025 | village, Ludara Parish, Tudara Sub to dust from the road.
County, Koboko district.
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55.

E0278092

Alendure trading Centre, Madiyo 7 23 30 65.6 | 24.6 | Particulates were due
N0389650 Village, Podo  Parish, Ludara Sub to dust from the road.
County, Koboko district.
56. | E0274029 Umbeki trading Centre, Nyoka Village, 15 23 43 68.8 | 26.5 | Particulates were due
NO0387262 Kuluba Parish, Kuluba Sub County, to dust from the road.
Koboko district.
57.1 E0271331 Olaba trading Centre, Keri Central 12 26 38 69.6 | 26.9 | Particulates were due
N0388012 Village, Kuluba Parish, Kuluba Sub

County, Koboko district.

to dust from the road.
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Particulate emissions (PM, ;)
At all points were air quality measurements were taken, the concentration of Particles of 2.5um
diameter in ambient air was below the Ugandan Air Quality Standard which is 60ug/m”.

Particulate emissions (PM,)

The concentration of particles of 10um diameter in ambient air for most of the points at which air

quality measurements were taken were below the Ugandan Air Quality Standard which is 100ug/m’

except in the following areas:

* Andreza trading Centre located around coordinates E0258717 N0332778 in Acacia village,
Nyonva Parish, Adumi Sub County, Arua district which had concentration of 125ug/m?’;

* Onduparaka trading Centre located around coordinates E0265183 N0336527 in Ozovo village,
Adarafu Parish, Pajulu Sub County, Arua district which had a concentration of 178ug/m?;

* Goup trading Centre located around coordinates E0287816 N0352777 in Jilla village, Otrevu
Parish, Aii-vu Sub County, Arua district which had a concentration of 127ug/ m?;

* Otumbari trading Centre located around coordinates E0293788 N0362044 in Manipi Village,
Otumbari Parish, Odupi Sub County, Arua district which had a concentration of 198ug/ m?;

* Okuyo trading Centre located around coordinates E0314926 N0366099 in Irunga village, Okuyo
Parish, Ariwa Sub County, Yumbe district which had a concentration of 202ug/ m?;

* Kerila trading Centre located around coordinates E0307801 N0386781 in Kerila Parish, Apo Sub
County, Yumbe district with a concentration of 324 ug/m?

* Barakala trading Centre located around coordinates E0315298 N0386178 Barakala Village,
Baringa Parish, Rumogi Sub County, Yumbe district with concentration of 153ug/m’

* Lube trading Centre located around coordinates E0292591 N0394886 Noki village, Akaya Parish,
Keyi Sub County, Yumbe district, with a concentration of 153ug/m’

High particulate emissions were mainly due to dust emitted by moving vehicles on the murram
roads thus during construction, dust suppression measures such as sprinkling of the unpaved roads
with water (using water browsers) should be adopted.

There will be a temporary increase in fugitive dust emissions particularly; PM-10 and PM-2.5 from
construction activities hence an increase in ambient air particulate matter concentrations at sensitive
receptors in the proximity of the power transmission line route.

Construction dust may result in more of a nuisance than a health hazard. Therefore, if appropriate
mitigation measures are not put in place to c