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1.0 INTRODUCTION

The proposed project is the construction of t@#danaEasternCoriidor Road(N2)which lies

east of the country and is approximately 695 km in length. It commences from Tema
Roundabout through the regions of Greater Accra, Volta, Northern Regions and ends at



Kulungugu in the Upper East Region. This corridor is about288krter than the Central
Corridor but has a substantial portion unpaved with ageing bridges and experiences washouts
and damages during the rainy season making travel difficult. The GoG intends to develop a
targeted section of the Eastern Corridor whittaverses eight (8) districts and one (1)
metropolis in three (3) regions. The project zone will cover Yilo Krobo, Manya Krobo,
Asuogyaman districts (in the Eastern Region); Dangme West and Dangme East districts (in
Greater Accra Region); South Tongu, Ndibngu, Adakii\nyigbe in the Volta Region and Ho
metropolis (in the Volta Region).

The project involves engineering feasibility, social and economic viability studies for the
construction of the road. Baseline information on the project area of influeve collected
through studies, field surveys and consultations with various stakeholders. Information
collected included population of major settlements, climate, air quality and noise levels,
topography and drainage, geology and soils, water resouflogg, and fauna, landise and
sociceconomic activities, gender issues, existing road conditions, sensitive ecosystems,
resources and developments. The project was classified as a category 1, given the type of
works to be undertaken and the potential diteand indirect impacts it could generate
especially on sensitive ecosystems. In conformity with the environmental policy requirements
of the African DevelopmenBank andRepublic ofGhana, an environmental and social impact
assessment (ESIA), of which teection is a summary, was requested to: (i) identify the
potential risks on the physical, biological, sociocultural and secomomic environment, and

(i) propose measures to mitigate or offset any adverse impacts of the project on the
environment.

Thereport is presented in twelve (12) main chapters and annexes. Chapter one gives a general
introduction and background of the project, chapter two provides the policy, legal and
administrative framework that apply to the project, chapter three gives aitetalescription

and justification, chapter four describes the project environment, chapter five gives project
alternatives, chapter six presents the potential impacts and corresponding mitigation
measures, chapter seven gives the environmental and soskainanagement, chapter eight
presents the environmental and social follays projects, chapter nine providésformation

on monitoring, chapterten providesinformation on public consultations and disclosure,
chapter eleven presentshe environmental andsocial management measures including
actions, roles and responsibilities, time frames, monitoring costs and costs of implementation
of the environmental and social management plans and a loefclusion.

2.0 POLICY, LEGAL AND ADMINISTRATIVE FRAMEWORK

The ESIA has been prepared in line wilie GhanaiarEnvironmentaAssessment Procedures
and Environmentaland Social Policies and Proceduresof the African development Bank.
Below are the key requirements applicable to the project.

2.1  National requiremats

2.1.1 Main applicable policies

The main policies applicable to this project areD(iK I VI Q&4 9Y BANRY YSy (il f
at managing the environent to sustain society at larg€ii) Environmental Assessment
Regulations LI 1652, 199970 provide gidance for Environmental Impact Assessments in
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Ghana; (iii) Environmental Protection Agency Act (Act 490) of 1%3®tablishes the
Environmental Protection Agency with functions to inter alia issue environmental permits and
pollution abatement notices focontrolling the volume, types, constituents and effects of
pollutants and of substances which are hazardous or potentially dangerous to the quality of
the environment or a segment of the environmeifty) Water Resources Commission Act 522
(1996)- provides for the preparation of comprehensive plans for the regulation, utilization,
conservation, development and improvement of water resources and develops policy
framework for water resources management in the country; (vi) the Lands Statutory Way
Leaves Ac186, 1963 This Land Statutory Way Leaves Instrument is the most relevant Act
with regard to Land acquisition for road construction.

2.2Main International requirements
2.2.1African Development Bank

I ¥ 5 Int@ydatedSafeguardSystemwith its fiveOperational Safeguardsas indicated in table
1 below, as well asther applicable policies

Tablel: OperationalSafeguards applicabléo the project

Operational Safeguards| Triggered | Reasons

(OSs)

OS1. Environmental and| Yes This OS istriggered through the mandato

Social Assessment E&S Screening Process through which
project was assigned a Category 1

OS2.Involuntary resettlemen Yes This OS is triggered because the proj
involves resettlement

OS3. Biodiversity  and Yes This OS is triggered

Ecosystem Services

OS4.Pollution prevention an( Yes This OS is triggered because the proj

control, hazardous materig involves the use ofvarious hazardou

and resource efficiency materials

OS5. Labour conditions| Yes This OS is tiggered because the proje

health and safety involves the estaldhment of temporary
workforceduring the works.

2.2.2 Other international requirements

Other international requirements include those of the following conventishghhavebeen
ratified by Ghana: (African ©nvention on the Conservatioof Nature and Natural Reurces
1969 Its objectives are "to encourage individual and joint action for the conservation,
utilization and development of soil, water, flora and fauna for the present and future welfare
of mankind from an economic, nutritional, scientific, educational, cultural and aesthetic point
of view." (ii) ILO applicable standards on Occupational safety and health in particular the
Occupational Health Services Recommendation, 1985 (No. 171), the hourskoamebrest

in the transport sector, Using the ILO Code of Practice on HIV/AIDS and the world ef work
Guidelines for the transport sector.

23 Institutional Framework
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The entities below are the kewstitutionsthat will be involved in preparing and apving

the ESIA for this project as well msimplementing, monitoring and auditing the ESMP

requirec

1 Environmental Protection Agency (EPA)he EPA has the mandate to decide on project
screening, guide the conduct of any Environmental Assessmensiih¢s and to grant
environmental approval for road sector projects to commence. Its mandate also covers
monitoring of implementation phase of road projects to ensure compliance with approval
conditions, mitigation measures, and other environmental catmments and quality
standards;

1 Ministry of Roads and Highways (MRH): The MRH has the specific task@jordinating
and guiding the activities of the three main executing agencies in the road sector under the
Ministry; The Ghana Highway Authority, and Depaent of Urban and Feeder Roatlke
other related orgamations namely under the ministry include the Road Fund Secretariat
(RFS). The MRH has a Deputy Director in charge chdR8afety and Environment (RSE);

1 Ghana Highway Authority (GHA)The GHA is a s®-autonomous body with a
responsibility for the provision and management of trunk roads. Since the GHA Act 540 of
December 1997, its role has been limited to the planning administration, control,
development and maintenance of trunk roads and relatedlitées subject to the policies
of the MRH.

1 Resource Management InstitutionsThe Water Resources Commission (WRC) and the
Forest Services Division (FSD) of the Forestry Commission (FC) are the water and forest
resources management institutions respectivel These institutions become relevant
whenever such resources under their management are likely to be impacted on or
implicated in a proposetbad project

9 Utility Service Providing InstitutionsThe Electricity Company of Ghana (ECG), Ghana Grid
CompanyGRIDCo) Ghana Water Company Limited (GWR4a)a Community Water and
SanitationAgency Bulk Oil Storagand Telecom Companies are public /private institutions
that provide and/ manage utility services including electricity, waaed petroleum
transmisson and storage infrastructureand telecommunication.

1 Metropolitan/District Assembly (M/DA) The Projects fall under the jurisdiction of one (1)
Metropolitan, eight (8) District Assemblies and three (3) Regions. The Metropolitan
Assembly is Handthe Didrict Assemblies are: Yilo Krobo, Manya Krobo and Asuogyaman
(in Eastern Region); Dangme West and Dangme East (in the Greater Accra Region) and
South Tongu, North Tongu, AdaRyigbe (in Volta Region). The Metropolitan/District
Assemblies are the highestolttical authorities in the metropolis and district3he
Assembly members also act as witnesses during payment of Supplemental Assistance to
PAPs

3.0 PROJECT DESCRIPTION AND JUSTIFICATION

3.1  Project Location

The Eastern Corridor which dieastof the country and is approximately 695 km in length. It
commences from Tema Roundabout through the regions of Greater Accra, Volta, Northern
Regions and ends at Kulungugu in the Upper East Region. This corridor is about 200km shorter
than the Central Corridobut has a substantial portion unpaved with ageing bridges and
experiences washouts and damages during the rainy season making travel difficult. The GoG
intends to develop a targeted section of the Eastern Corridor which traverses eight (8) districts
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and ore (1) metropolis in three (3) regions. The project zone will cover Yilo Krobo, Manya
Krobo, Asuogyaman districts (in the Eastern Region); Dangme West and Dangme East districts
(in Greater Accra Region); South Tongu, North Tongu, Aélakigbe in the Volt&egion and

Ho metropolis (in the Volta Region).

The Proposed Project Roads are the following sections:

Section 1: Asutuare JunctionVVolivo (28.3km)
This 28.3km road branches eastwards from Te&xkasombo road at Asutuare Junction and
passes throughgricultural and commercial towns/villages in the Eastern region to Volivo.

Section 2: Asutuaréveyime Road (24km)

This 24km section stretches southwards from Asutsuare through agricultural and commercial
towns/villages in the Volta region to Aveyime.

Section 3: Dufor Adidome Asikuma Junction (38.4km)
This section currently does not exist and would have to be built through a virgin area.
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3.2  Project Justification

Thevolume of international cargo, meant f@ Kl y I Qa4 Yy SAIKo2NAyYy I I yRf
been increasing in recent timeldowever, there arehallenges which the nation would have

to deal with in facilitating transit of vehicles from the neighboring countries, such as chronic
congestion in and arawd Accraand Kumastities The situation currently hampers fast and
efficient movement of cargo to the neighboring landlocked countriesessitating that an
alternative route is identified and developed to facilitate transit and tratlee alternative
international transit route to Burkina Faso is the Eastern Corridor (N2). The Eastern Corridor
lies to the east of the country, and approximately 695 km in lengthind commences from
Tema Roundabout through Accra, Volta, Northern Regions and ends at giluigthe
Upper East Regioifhis corridor is about 200km shorter than the Central Corridor but has a
substantial portion unpaved with ageing bridges and experiences washouts and damages
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during the rainy season making travel difficaitheGhanaGovernmet, has put a high priority

on Eastern Corridor Roadkevelopment under the Road Sector Meditirarm Development
Plan and is actively promotints development The development of the Eastern Corridor is
expected to contribute to the economic revitalizatiand the reduction opoverty in the area
along the corridor and the neighboring countries by reducing transport cost and facilitating
regional trade.

3.3  Project activities

3.3.1 PreConstruction Phase Activities

The following preconstruction phase adtities are required for the project:
Feasibility Study.

Project Roads Identification and Location
Project Roads Survey

Identification of Site Offices and Site Camps
Acquisition of RoW

Consultations

Materials Mobilization

HIV/AIDS, Ebola and Cholé&aareness Training
Road Safety Awareness Education
Environmental Protection Training

= =4 4 -8 -8 -9 _95_9_°2 -2

3.3.2 Construction Phase Activities

The following construction phase activities are required for the project:

Excavations for drainage works.

Excavations for Va@tRiver suspension bridge anchorages (anchor blocks) foundations.
Drainage works improvement for flood prone or lying areas.

Construction of the Volta River suspension bridge structure.

Construction of roads protection structures.

Improvements of sctions of access roads leading into selected project roads.
Installation of road signs and markings and relevant traffic control devices.
Construction and/or treatment and sealing of shoulders or pavement works
improvements.

Construction and/or improvwaent of roads geometric features.

Construction and/or upgrading the existing project roads to asphaltic surface.

= =4 4 -4 -8 -4 -5 -9
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3.3.3 Post¢ Construction Phase Activities

The following postonstruction phase (decommissioning, operation and maintenance)
activitiesare required for the project:

Decommissioning of Site Offices and-Deywn Areas.

Drainage Maintenance.

Bridge Inspection and Maintenance Programs.

Surface Maintenance on Paved Roads.

Road Side Maintenance.

Road Side Furniture Maintenance.

= =4 -8 4 -8 -9
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3.4  Project inputs
Within the project area and the adjoining municipalities, thevdll be new and existing
burrow and quarry pits that can be sourced for the construction materials for this project.

3.41 Construction Water

There are several water abstractionipts or water tanker services the area wherewvater

for the project will be sourced fromlt is expected that upon project commencement, the
Contractor will prepare project activities safule to share with the Client including necessary
authorizationsfor water abstraction

3.4.2 Construction Camp Establishmentand labour

Appropriate land for construction camp sites will be sought for by the Cotargs) to house
the following: (iMain Camp Site§ / 2 y & dzt § | /yAiyaiONI2 G F FoeiSaansFrick A OS a =
parking yard} (ii)Materials Holding and Batching plan{gi) Precast yards

3.4.3 Location of Animal Crossings

Some portions of the project roads experience movements of animals, such as cattle and
goats, at crossing points on Asutuarecvidivo Road Project Road) and Asutugrgveyime

Road. To ensure safe passage of animals, animal crossings will be installed at selected
locations within the project enclave. Safety fences will be erected at affected locations. Safety
fences will be raisedwer certain lengths before and after the crossing points to prevent
animals straying to the project roads.

4.0 DESCRIPTION OF BASELINE ENVIRONMENT OF THE PROJECT

4.1  Area of Influence

The Section 1 (Asutuare Junction Volivo Road (28.3km)), Section Bufor Adidomeg
Asikuma Junction (38.4km)) and Section 2 (Asutuareyime Road (24.0knj the project

roads have immediate impacin over 5.4 million inhabitants, majority of whom live below

the poverty line The road traverses an area that is noted its production of cassava, corn,
tomatoes as well as cash and food crops for consumption and exports. The current state of
two of the roads if not improved shall result in the total deterioration of the road with the
resultant prohibitive capital cosbf a total rehabilitation and it social effects.

4.2  Location

The roads project traverse one (1) Metropolitan, eight (8) District Assemblies and three (3)
Regions. The Metropolitan Assembly (i the Volta Region) while the District Assemblies
are: Yilo Krobo, Manya Krobo and Asuogyaman (in the Eastern Region); Dangme West and
Dangme East (in the Greater Accra Region) and South Tongu, North Tongu;Aduigtbdu(in

the Volta Region).

Section t The Asutuaré Aveyime Road (24.0 km) will be upgradegpass through existing
alignment of agricultural and commercial townships and rural villages some of which are in
the Volta Region of Ghana and end up at Aveyime. This is a gravel road with highly
deteriorated and distressed surface conditions willdggaded to asphaltic highway to serve

as a major feeder into the Eastern Corridor international transit route (N2).
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Section 2 Sections of the Asutuare JunctiqrVolivo Road (28.3km) connects existing light
settlement zone following the existing alignmeand diverts through green field of
agricultural farmlands and ends at Volivo township. At Volivo township, a JICA Suspension
Bridge (1.25km) will be erected over the Volta River to end at Dufor Adidome.

Section 3 Dufor Adidomei Asikuma Junction Road38.4km) pass through agricultural
farmlands and undeveloped fallow fields to end at Asikuma Junction township. The Sectionl
(Asutuare Junctioni Volivo Road (28.3km)) and Section 2 (Dufor AdidormeAsikuma
Junction Road (38.4km)) form sections of thetBamsCorridor International transit system.

43  Physicalenvironment

1 Asuogyaman District
The district lies within the Dry Equatorial Climate Zone which experience substantial amount
of precipitation. It exhibits double maxima rainy season which reatbegak period in May
July and the minor season occurs in the period of SeptefMloeember. Annual rainfall
usually starts in April with the peak in June and ends in November. The dry season starts in
November December and ends in March. The annual rdingsbetween 67mm and 1130mm.
Temperatures are warm throughout the year with maximum monthly mean of 37.20C and a
minimum of 210C. Relative humidity is generally high ranging from the highest of 98% in June
to 31% in January.

1 Dangbe West District
Thedistrict lies in the Coastal Savannah Zone with double maxima rainy season pattern. The
rainfall averages between 762.5mm and 1220mm. The first rainy season is in April and ends
in August, while the second rainy season begins in September and ends in ovd&ine
coldest months are between July and August.November, the mean temperature is 30°C
but in March it is about 40°C. The relative humidity is 65% to 98% in the day and night
respectively.

1 North Tongu District
The average annual rainfall varieem 900 mm to 1100 mm with more than 50% of it falling
in the major season of April through July. The mean temperature is about 270C. The maximum
and minimum temperatures vary from 220C to 330C respectively.

4.4 Air Quality, Dust
1 Asuogyaman, Dangme \Wteand North Tongu Districts

Generally, the air ambient quality at the project sites will be punctuated by vehicular exhaust
fumes, total suspended particulate and inhalable particulate matter (PM10). Moreover, the
intensity of such emissions will incis®a with the increasing number of vehicular traffic
movement during peak rush hours (6am and 8am in the mornings; 4pm and 6pm in the
evenings) on market days.

45  Hydrography and Water Resources
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1 Asuogyaman District
The critical area of the Volta gorge situated in this district. The Volta Lake flows through
definite channels within the gorge area but spread upstream, after Gyakiti and Boso into the
Volta Lake. The Volta Lake is heavily braided at Atimpoku as it flows over thgrgvareas
of the dstrict and begins to meander its way into the sea at Ada. The flow of the Volta River
through the undulating landscape of the district creates an extensive lakefront good for
tourism development.

1 Dangme West District
The very seasonal nature of mosttbe streams caused by high temperatures and equally
high evaporation levels have encouragbe construction of artificial dams and ponds. These
water holding systems of varying sizes are used for irrigation and for watering of livestock.

1 North Tongu BGitrict
The district is drained by Alabo, Kolo, Aklakpa, Gblor and Nyifla streams and their numerous
tributaries into the Volta River, running nordouth through the district. The Todze and its
western tributaries drain the eastern part of the districtarihe Avu Lagoon. During the rainy
season, these streams overflow their banks, causing damage to roads and farms. Inland creeks
include Kebena, Dear, Dove, Aklamadaw, Amidoe and Akplordodi. Several ponds and dugouts
have been created with major ones loedtat Atiteti, Adudomu, Mafi Kumase, Adidokpavu
and Teleafenu.

46  Flora Species
1 Asuogyaman District

The pedominant vegetation typef the areais of the short grass savannah interspersed with
shrub and short trees, a characteristic of the Sdhelia type. The vegetation is dense along
the Volta River and along the stream basins.

1 Dangme West District
A large portion of the flora community remains dry for most parts of the year, except for the
short rainy season. Along the Dodowa River basin (@&t$ie project roads corridor), higher
vegetation cover ranges from thickets to light forest which form vegetative colony around the
river basin. But the dry season depreciate the quality of this vegetation cover within the river
basin since the Dodowa Rivthen dries up.

1 North Tongu District
The vegetation type is Tropical Savannah Grassland, which is dense along the Volta River and
stream basins. The vegetation consists of mangrove, oil palms, baobab, silk cotton, acacia,
etc. Away from rivers/streamsthe vegetation is sparse, predominantly grassland,
interspersed with neem trees and guinea grass, digitaria, decumbent and fan palms, which
dot Mafi Kumase and Agohonr#evetakpo areas. Neem and other trees harvested for fuel and
charcoal burning (providesevenue but destroy the vegetation cover with subsequent
ecological problems). Major affected areas are Alabo, Mafi Kumase, Volo, Dorfor Aklakpa and
Dedukope. Shrub and grassland areas which are suitable for cattle grazing make the district
one of the largst cattle producing areas in the country. But uncontrolled grazing and frequent
bushfires are gradually, reducing such areas into desert lands.
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4.7  Wildlife Species

1 Asuogyaman District
Harvesting of trees for lime and charcoal production in the digtduding poaching activities
have caused wildlife decimation. Wildlife such as antelopes, monkeys, hogs and others have
fled for other reserves either close to or away from the project roads corridor to avoid poaching
by humans. Partridges are howewdl sommon in the area.

1 Dangme West District
The fauna content home to the vegetation cover includes wildlife species such as antelopes,
deer, grasscutter and rodents. The fauna species are hunted for protein food source to improve
the nutritional vale of the human population within the district.

1 North Tongu District

The Kolo and Akalakpa Reserves have been destroyed through trees harvesting for lime and
charcoal production at Battor, Volo and Darfor. Wildlife poaching activities have reduced the
numbers of elephants, antelopes, monkeys and hogs. But partridges are still common.

Noise Levels
1 Asuogyaman, Dangme West and North Tongu Districts

There will beincrease number of vehicular traffic at project zone during peak rush hours (6am
to 8am in tke morning; 4pm to 6pm in the evening) on market days lead to a highet of
noise pollution and auditory nuisance.

Sacred Sites
1 Asuogyaman, Dangme West and North Tongu Districts

The proposed roads lie outsidie three (3) notable, highly sensig forest reserves. These

forest reserves are Shai Hills Resource Reserve, Kalakpa Resource Reserve and Dodowa Forest
Reserve. These protected natural biodiversity resources all lies outside the proposed roads
domain of influence. The Shai Hills ResoureseR/e is well managed by Ghana Wildlife
Division and attracts ectourists. However, due to limited access to the Kalakpa Resource
Reserve, it has been left with minimal care. But the Dodowa Forest Reserve, because of its
historical, cultural and heritagenfluence enjoys both local and international tourist
patronage.

4.8  Transportation
1 Asuogyaman District

Transport facilities in the district include roatid water transport. Road transport is by far,

the most important mode of transport in the distti The Temakosombo portion of the

road is asphalt. The road network from Atimpoku to Anum Boso is bitumen surfaced. The rest
of the road network in the district is basically feeder roads. Akosombo has an inland water
port at Marine managed by the Voltaake Transport Company. The company has ferries
which transport goods and people on the Lake to Afram Plains and Yeji in the North. The lake
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also provides opportunities for farmers who use canoes to the big market centre at Dzemeni
in the South Dayi distt of the Volta Region.

1 Dangme West District

The district has about 252 kilometers of road network; 40 percent is surfaced while the rest
are feeder roads. Tracks and footpaths also link villages. The total road network when
compared to other districtappears to have a good spatial distribution. Apart from the central
portion of the district, which is devoid of roads, the rest of the district is fairly linked up. The
road surface condition of the national trunk roads is of an appreciably good condition
However, the local arterials such as the DodeAfeenya road and DoryumAgomeda road

need urgent improvements. Most of the feeder roads that give access to the more rural
centres are unsurfaced and need regular resurfacing especially after the raggns@dnere

is a disused 14.8 kilometers railway line from Tema through Afienya to the Shai Hills used for
the construction of the Tema Harbor. This line can be rehabilitated for urban transport.

1 North Tongu District
The District has a tarred road linlgifrom the main Accréflao road through Sege. Other
communities such as Juapong are along the main Acctdo road. There are also some
motorable feeder roads within The District. Another form of transportation in the District is
by river. The Districtsi divided by a stretch of the Volta lake with communities such as
Torgorme, Volo, Vome Battor and Mepe among others lying along the river.

49  Equity and Mainstreaming
1 Asuogyaman, Dangme West and North Tongu Districts

Maginalisdgion Of Women

Generally females are being marginalizedthe arearesulting in the fact that their viewasre

not adequately captured in decision making and therefore making them vulnenalitee
project area A larger proportion of female head households exists due to majraif the

male counterpart, child neglect etc. Most of the women however have no regular source of
remittance. The domestic roles of women include taking care of children. Women are
therefore saddled with the responsibility of providing food, clothes andame cases the
payment of school and hospital fees. The low income earned by these women, therefore
inadequate to meet the needs of their households hence their disadvantaged positions
economically

Social problems faced by women who have some relatipsswith poverty include the
traditional social systems, fertility, conflicts and gender equity in personal and social relations.
Also, in traditional legal systems, the perceptions of female roles combine to ensure that
allocation of resources faun make authority and interest still exist. Some negative traditional
practices, restrictions on pregnant and lactating mothers as well as serving the best and
largest parts of the meal to the male members of the household, all conspire in no small
measure towads worsening the lot and the general povedlyicken position of most women

in the district. Women generally have lower access to land. When land allocations are made
to women, they are normally given smaller acreages no matter their individual capebiliti
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The District Assemblies ensured that on the basis of gender analysis, gender concerns are
addressed in all planning activities when setting priorities, allocating resources and identifying
actions and activities.

1 Gender Mainstreaming
Specific gendemainstreaming activities include the following: provision of adequate sanitary
facilities for both male and female at all public places especially schools and health facilities
due to the special needs of girls; analysis of development proposals ingtiteofi how it
affects both male and female and provide each facility adequately to address their needs;
organization of sensitization programs for men and women to encourage cross gender
participation in local governance; encourage more female aspirantsake political and
public positions; form school clubs for girls to build their confidence and capacity to bridge
the gap between boys and girls; supporting women trades groups in the districts in accessing
resources for their activities; addressing tlssue of women access to land for farming

5.0 PROJECT ALTERNATIVES AND RESULTS OF THE COMPARISON

5.1 No Project Development Option

¢CKS -ladiA2y ¢ T GSNYIGABS Aa RSTAYSR Ia I RSOA
Corridor N2 Project by use of A&ian Development Fund of the AfDB. In the absence of
adequate local funds and/or other international funding sources to undertake the Planned

t NE2SO0Gzx GKS dab2 ! QiA2yé¢ ¢g2dzZ R NBadzZ d Ay (K:
Ghana financial managemesystems for planned development project under the Road

Sector MediuraTerm Development Plaithis alternative also implies that the proposed road

project will not be undertaken and that the traffic situation will be left to become worse over

time. All postive benefits would be foregone. In the lomgn, failure to undertake the Eastern

Corridor N2 Project Initiative would severely cripple Ghana development efforts. Therefore,

0KS clabirz2ye 1EOGSNYFGAGS A& AYLINHZRSYG Ay (¢
sustainability effort and road sector development and expansion. More importantly, the
volume of international cargo for neighboring landlocked countries will continue to increase

in the future, while chronic congestion in and around Accra and Kumastamilinue to

persist. The hampering of fast and efficient movement of cargo to neighboring landlocked
countries will not require the necessity of an alternate route identification and development

to facilitate transit and trade. A possible alternate intetioaal transit route to Burkina Faso

will not be the Eastern Corridor N2 project under the Road Sector Mediemmn
Development Plan. No development of the Eastern Corridor N2 project is expected without
contribution to the economic revitalization and theduction of poverty within the corridor

and the neighboring countries by reducing transport cost and regional trade facilitation.

6.0 Alternative routes considered

The alternative rotes selected are as follows:

Alt. 1 Route passing between Asutsuaned Akuse, crossing the Volta River, turning toward
the northeast, crossing the Alabo River once, turning north, crossing the Alabo River a second
time, and connecting Asikuma Jct.

Alt. 2 Route following the existing Asutsuare JgtAsutsuare Road ahgnent and then
crossing the Volta River on the eastern side of Asutsuare, going north and joining Alt. 1.
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Alt. 3 Route following the existing Asutsuare JrAAsutsuare Road alignment, going toward
the eastern direction., crossing the Volta River onwestern side of Volivo township, turning
north on the eastern side of the Alabo River, and joining Alt. 1 after crossing under the high
voltage transmission line.

Alt. 4 Route passing on the eastern side of Osuyongwa Mountain, turning toward the easter
direction, and joining Alt. 3.

Alt. 5 Route following Alt. 4 until near the banana estate, and directly joining Alt. 2.
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Map showing the alternate routes considered

However, fourwere (4) possible alternative locations for a new bridge over Wodta River

were similarly consideredThe selection of alternative road alignment was carefully
coordinated with the selection of possible locations of a bridge. Moreover, between Volta
River and Asikuma Junction on the N2, three (3) possible alterratites were examined.
These were M, N2 and N3. But alternative routes X and N2 were screened out because
they require upgrading of the existing N2, which passes through several townships and this
upgrading scheme is not covered by the Program ofiystu

Selected Development Option.

In terms of sustainability and the optimization of goods and passenger traffisutsiare
Aveyime Roadoptionis selected andill mean maintaining the existing road alignment as
much as possible within the entiread corridor. There will also be surface condition
improvement and drainage systems enhancement. This option involves: strengthening of
existing pavement, double bituminous wearing course, bituminous and granular base course,
granular sukbase and rip andcecompact irsitu existing material; construction of roadside
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drains and improvement of some existing structures; provision didoths, laybydusbays,
pedestrian crossings and walkways on both sides of the road.

7.0 POTENTIAL ENVIRONMENTAL AND SOCIA L IMPACTS
7.2  Potential environmental and social impacts of the selected option

7.2.1 Potential Positive Impact during onstruction Phase

Employment and IncomeThe project is expected to create opportunities both skilled and
unskilledlabour.Thesemay include engineers, masons, carpenters, food vendorssultants
SGO0® {SOdzNARGeE& LISNE2ya ¢gAtft 0S ySSRSR (2 al
materials, and supplies. Other activities such as surveying, road marking, and traffic regulation
will also create jobs. Labourers may be hired from the project environs and will be beneficial
to the communities.The presence of a labour force will also increase economic and
employment opportunities for residents through the sale of goods (such as foo#/arafts,

wood etc.) and other services.

Enhance skills for Local ArtisansThe local artisans like the carpenters, masons, welders, will
have the opportunity to be trained by the contractor. This training will enhance their skills on
the job and pusthem to a higher level in their field or career.

Increase revenue for theDistrict/ Municipal Assembly: During the construction phase trucks
carting materials to the site will be required to payfediswhich will bring some revenue to
the District and Municipal assembés Revenue can also be generated by rdspective
Municipal and Districtassembeés from traders who sell or trade around the project site to
workers through ticketing.

Gender Issues

Women are traditionally most active in the day-day upkeep of rural life. Women move
about carrying more than 50kg per day load over distance of 4km, spend 75% of total
transport time walking along distances to and from farms and other production units, and
walking constitute the major transport meanghe situation becomes more difficult for
pregnant women and lactating mothers, aged vulnerable people and small children who also
walk long distances to access basic social services. This is partly due to inadequate and poor
transport service caused by porural transport infrastructure like the Asutuafeveyime
Road. The improvement of the roads project in project zone is expected to reduce this
physical and emotional burden on women while increasing their productivity and overall
wellbeing.

7.2.2Potential Positive Impactsduring Operational Phase

Much of the potential positive impacts of the proposal will be experienced on-telomppasis
through induced characteristics. These induced transformation events are meeesociic
and cultural in pepective. The potential key expected positive impacts optbgctinclude
the following:

1. The contribution to improvement of trade am@apple in therojectarea

2. Improved transport conditioms therelevant roads sections

3. The internal opening up anohproved access to basic soeiconomic infrastructure

for the populations within the project roads enclave
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4. The creation of direct and indirect jobs and employment during the construction,

operation and maintenance phases of the project roads impleoeptatyram

Thedevelopment of tourism potential

Improved and enhanced living conditions and social facilities for vulnerable

populations served by the project roads

7. Improved safety around schools, health centers, churches, mosques and other social
amenites along the project roads catchment zones

8. Suppression of dust through bituminous surfacing of the project roads pavements

9. Reduction in greenhouse gas (GHG) emissions

10. Reduction in travel time and costs

11.Reduced traffic congestion resulting from floodexhd section conditions on the
AsutuareAveyime Roadduring heavyainfall

12.Improved travetime, safety and comfort

13.Increased land values within the roads project enclave

oo

7.2.3Potential Negative Impactsduring Construction Phase

Water Resources Constrution activities generate spills and other waste which when
improperly disposed may pollute theers andstream. Surface ruoff from construction sites

and camps may include but not necessarily be limited to hydrocarbons such as waste oil and
lubricants.In addition, discharge of wastewater from construction camps will also contribute
to polluting the stream.

Soil Erosion and Sedimentation Road construction will intensify the effects of natural soil
erosion due to vegetation removal, soil disturbaaece] exposure of bare soil surface. If
appropriate measures are not taken, the increased erosion loss could be significant over the
construction period.

Air Quality : The major sources of air pollutants are the emissions from construction
machinery and dugtom moving vehicles not only in the working area but also along roads to
borrow pits, sand pits as well as disposal sites for spoils and waste. Major air pollutants (dust,
gaseous emissions and particulate matter) produce air pollution and impacatigaweraiman

health, flora and faunand on the built environmenthese impacts are considered negative
and significant, especially to residential and commercial establishments located close to project
during the construction phase mitigation measuresegyaired to reduce the impacts on air
guality within the project area. Dust pollution from construction activities will however cease
in the operation phase.

Noise and Vibration: Uninterrupted movement of heavy and light vehicles may cause increase
in ambient noise levels on the project road. It may have negative environmental impacts on the
sensitive receptors close to the project reagecially residence®uring the construction
phase of the road, the major sources of noise pollution are vehéeispdrting the construction
material to the construction yard and the noise generating activities at the yard itself. Mixing,
casting and material movement are primary noise generating activities in the yard and will be
uniformly distributed over the enéirconstruction period. Construction activities are anticipated

to produce noise levels in the range of-&8®b dB (A). The construction equipment will have

high noise levels, which can affect the personnel operating the machinesoise likely to

be gamerated during excavation, loading and transportation of material will be in the range of
90 to 105 dB (A) and this will occur only when all the equipment operate together and
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simultaneously. This however is a remote possibility. The workers in genelikiedydo be
exposed to an equivalent noise level of 80 to 90 dB (A) inlaou shift.

Landscape Modification: Excavations quarry and borrow materials stockpiling as well as the
parking of construction equipment are also expected to take place dueirgprstruction

phase. The impact of such on the aesthetic and visual quality and value of the landscape is thus
considered negative. However, the interchange itself will add some aesthetic value to the area.

Traffic Congestion: Travelersand commuters ay experience possible inconvenience on the
road diversions during the construction period. The traffic diversion could result in traffic
blocks, increased periods of waiting and traffic accidents. There could alsandgezoda
driving conditionswhere construction vehicles interferewith localtraffic onexisting roads The
impact on road users would be significant and negative.

Construction CampsTemporary construction camps will be required for storing construction
vehicles, equipment, fuel and rebdilding materials. Establishing new construction camps
may involve the bulldozing and levelling of a piece of ground, and erection of temporary
housing units. This could destroy an area, leading to obvious consequences on soil erosion and
water quality, ithe camp is poorly sited and or constructed. Indiscriminate dumping of engine
oils, fuel, lubricants or other solvents can contaminate soil and leach into subsoil water.
Construction workers are not expected to live on site therefore it would not beargdes

provide them with housing facilities. They will most like commute from their own homes.

Construction Wastes Non hazardous solid wastes (excavated materials, domestic solid
waste), and liquid wastes would be generated whilst rehabilitating ttle B@or sanitation

and solid waste disposal in construction camps and work sites are likely to have negative
impacts on human health. The improper handling and disposal of construction wastes would
have a negative impact on the environment

Impacts on Loss of Assets and Compensation Payment

Significant number of sandcrete buildings of residential and commercial properties,
crops/farms and bare farmlands will be affected by the construction process on all the project
roads Section 1: Asutuare Jviolivo Road; Section 3: Dufor Adidomésikuma Jn Road and
Section 2: Asutsuar@veyime Road) During the construction, any affected temporary
structures like wooden kiosks in the RoW will be moved further away from the roads or
relocated further down the roadossible. The displacement of bare fallow lands, farmlands,
crops and nofeconomic shrubbery trees will occur predominantly at several sections on the
Section 1: Asutsuar¥olivo Road and Section 3: Dufor Adidomé& Asikuma Jn Road.
Generally, the impat of scenarios involving temporary structures relocation, permanent
structures demolition, and trees, crops, bare fallow lands and farmlands take will be highly
significant and negative. Mitigation measures are required, including residual impacts
significance

Vehicular-Pedestrian Conflicts Conflicts will occur between the pedestrian traffic and the
activities at the working area. Such conflict will be most pronounced in the settlerfiésts.
safety of vehicular road users and pedestrians may be emeédrge an increased risk of
accidents resulting from collisions with rehdilding equipment or unsafe road conditions.
The impacts are considered to be significant and negative in the construction phase. Mitigation
measures are therefore required indbestruction phase.
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Public Health Stagnant water in excavated places near the road is a health hazard to nearby
residents since they serve as breeding sites for vectors of disease such as mosquitoes which
transmit malaria. An influx of construction workeinto the area could increase the risk of
spreading sexually transmitted infections (STIs) and AIDS to inhabitants.

7.2.4 Potential Negative Impacts durinQperation Phase

Land Use ChangeBuring the operational phase, several land use changes may wadioh may
include (i) Potential unplanned developments along the corridorsated by easy transportation;

(ii) Increased demand for residential, schools, recreation facilities and health facilities effects on public
resources (iii) Potential increas in traffic flow into the areas.

Health, Safety and Security The construction of theoad will allow higher traffic speed
which mayhave subsequent impacts such as:E(gvated noise levels to the residential,
commercial and institutional facilitiei) Potential increased road accidents as the road users
adapt to new road use tren@s) Potential immigration of business, institutions and residential
facilities, (iv) Increased chances of higher infections and spread of HIV/AIDS and other
communicéle diseases

Air quality: There will be increase inageous emissions, especially the nitrogen oxides, NO
SO», On the one hand, the improved condition of the road will generate more traffic, implying
an increase in sources of emissions, namely vehid@s.the othe hand, construction of the
road will lead to an increase in average vehicle speeds resulting in more fluid traffic and
emission ratios which are generally lower than thafthe scenario without the projesgieeds

(air emission ratios are gerally inversely proportional to vehicle speegisto an optimal of
70-80 km/h.

7.2.5 Cumulative impacts

The overall objective of the project is to enhance mobility, promote efficient, affordable
transport services along the project area, improve ih@bds of people in the project area of
influence and to ease traffic congestion from Accra to Kumasi and vice versa. Some positive
cumuative impacts are stated below:

1 Animprovement in traveime will be observed as travel time will be reduced. Thik wi
especially be beneficial in terms of enhancement of accessibility and commercial activities
thereby facilitating regional economic integration

1 Efficient vehicular movement arising from an improvement in travel may also lead to a
reduction in emissionsgspecially CQ@. Cumulatively, this will contribute to Climate
Change mitigation,

i Safety of the road users also stands to be improved. With the provigiearotiteand
with enhanced signage and information, cases of road acxigaihtbe significantly
reduced,

1 Theroadalso has a potential to enhance appreciation of land and property values in the
road section and the immediate neighbourhoods. Among the appreciation will include
value addition to commercial and economic investmeautsl potential for ingitutional
development.

7.2.5.1Negative cumulative impacts:
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1 Roadprojects may pose increased social risks wispeet to among others HIV/AIDS
and other social challenges unless strategic and appropriate mitigation strategies are
formulated to guide athe projects.

8.0 MITIGATION /ENHANCEMENT MEASURES AND COMPLEMENTARY INITIATIVES
The following mitigation measuresill be doneto reduce the negative impacts

8.1 Pre-construction requirements

1 Selection and recruitment of contractors:environmental angocial clauses will be
included in the bidding documents (BDs). A rating system will also be defined in the BDs
to give preference to firms with the necessary resources and approach to management
environmental and social impacts during the works.

1 Fair, equitable and prior compensationof persons affected by the project for property
identified in the Full Resettlement Action Plan (RAP). The estimated budget for the
implementation of the RAP is GR¢,632,409.69This amount shall be paid by the
Governmenbf Ghana prior to statp of the works.

T Contractoro6s thedewdrakkds ngontractor shall
Environmental and Social Management PRlamcluding environmental compliance
clauses, that it undertakes to comply withwill be recomnended that each contractor
submit for approval by the supeS3pecfici ng e
Environmental Protectiomnd ManagemenPlan (SEPP) no later than 60 days after
contract notificationThesedocuments shall contain as a minimuyinthe organization
chart of personnel assigned to environmental and social management, indicating the
projectds environmental and social officer
economic environmental impact mitigation methods; (iiile tmanagement and
restoration plan for borrow areas ambere applicablguarries, including theecessary
authorizations for existing queries and p(i®) the water resources management plan;

(v) erosion, drainage and sedimentation management plargdgatjon of storage and
equipment areas; (vii) liquid and solid waste management plan; (vii) all the site
protection measures and implementation programme; (vi) the general site and location
plan drawn to scale; (vii) a description of methods for tlegmtion and reduction of
pollution, fires and roadelated accidentgyiii) an emergency response plan including
health facilities and access to thenemergency situationéx) site regulation regarding
environmental protection and security;i)(the interim site rehabilitation plan upon
completion of the works and handing over of equipment, where applicable to local
authorities andcommunities (xii) diversion and traffic managemerglan; (Xii)
communication and consultation strategy with local conitgamd road users

Capacity building of the ke ytraigingsesgsioss:onthen | i g
environmental and social management of the project will be organized for the main local
stakeholders prior to works stap. In particularthis will entail3-daystraining sessions
for the admi nxipets from the BQUGBEHA std) to fbdtterunderstand
AfDB safeguard procedures, their roles and responsibilities prior and during the works,
etc

8.2 Mitigation Measures during construction phase
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Water Quality:The contractor must ensure that waste chemical substances that can potentially
contaminatestream are disposed of properly and away from the stream. Fuel trucks servicing
equipment and vehicles on site will be obligedarry at all times, anspill trays and a supply

of suitable material, such as sawdust, for absorption of minor spills. Where possible, buffer
zones of vegetation should be provided between work sites and water bodies. As indicated
above the contractavill submit a water management plan to protect water resaurces

Soil Erosion and Sedimentation Earthworks should be planned and executed with due
diligence to prevent soil erosiofhe provision and streamlining of appropriate drains and their
associged outfalls will go into reducing erosion.

Air Quality : Dust generated during construction can be reduced by periodic watering of
exposed surfaces, and/or by enforcing lower speed limits within the work zone. Trucks carrying
and transporting sand and atle®nstruction materials must be well covered. The contractor
must also make sure that the equipment and vehicles used are in good condition to ensure
minimal emissions. Regular monitoring of PM, TSP,xCROx, etc should be done during
construction.

Noise and Vibration: The project implementation agency, the Department of Urban Roads
must educate and ensure that the contractor controls pollution and maintain construction

equi pment regularly in accordance wiularh t he

regard to control of noise. The contractor is expected to plan and execute the works so that it
does not become a nuisance to the general public where possible. Mixing plants would be
located at least 500m from any community along the project roanlstraCtor will be
prevented from working in settlement areas after the hours of darkness. Construction workers
should be provided with relevant safety gear including ear plugs at all times while at work and
enforces application.

Landscape Modification The contractor must endeavour to avoid cutting down of trees
where possible.

Traffic Congestion

Ly 2NRSNJ y2G (2 RAaANMzLIG Y20SYSyd 27F LIS2LX S
the contractor should inform the public and road users abdw# toad works and any access
problems through meetings, road signs, the media and any other means. In addition, a
construction traffic diversion plan has been developed by the consultant as presented below.

Traffic Diversion during Construction :

Motorizedand nommotorized traffic within the project zone is very significant and as such
managing their movement through the construction zone is critical. A detailed traffic
management plan will be prepared by the Contractor based on their construction \goakpro

and sequence of activities be reviewed by the Consultaithe Consultant will ensure that
traffic management is done jointly with the relevant road agencies, the local authorities and the
Contractor with a view to keeping inevitable traffic disambes and safghazards to a limited
extent. Recommendations for staging of construction works and the likely traffic diversion
routes are presented in the following sections.

Standards and Specifications for Traffic Management
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All traffic management andafety measures will comply withpplicable standards and
specifications.

Traffic Control during Constructian The Consultant will recommend -@ite, oftSite and
miscellaneous traffic management strategies to control traffic during constructiorsit®ff
strategies would be used where construction will significantly impact the traffic flow away
from the work

On-Site and OftSite Traffic Management Strategies

Both on-site and offsite strategies would involve the application of the followingj)
Changeable Message Sign@i) Additional Information Panel Sign&i) Manual Traffic Control
(iv) Temporary Work Zone Speed Limi) Arrow Boards.

Miscellaneous (OrSite) Traffic Management Strategies

In addition to the above, the following miscellaneownsite strategies would be
recommended during project executio) Incident Managemeng, Consideration would be
given to the use of oite tow trucks for work zones with limited or no shoulders available.
They would also be considered where a crashbreakdown will seriously impact the
roadway and cause significant backups and delays. Consideration would also be given to the
provision of Turnarounds for access through temporary concrete barrier and fiotrtaks

and the Police to park; (iBolicePatrols for Speed ContrePolice patrols in work zones may

be required to ensure vehicular speeds are at or below the posted speed or for other safety
reasons. This typically will require coordination witletMTU of the Police Department; (iii)
Pedestransc The project area is characterized by medium to high level of pedestrian activity.
Pedestrian access would also be provided during construction. This will require providing
temporary crossing points, sidewalks, protection from doifs, etc.

Constrution CampsSites for camps shall be done in consultation with the local authority and

local community; this will help to deal with social upheavals. The camp sites should be located
away from residential areaBhe contractor shall provide adequate ofmeommodation for

his own staff and those of the Engineerés re
of his workers. Facilities to be provided should be maintained up to adequate standards.

Construction Waste$he contractor must ensure thabostruction wastes are disposed off

in an appropriate manner and location. The construction site must also be served with waste
disposal facilities for domestic solid waste and toilet facilities should begedwn site for

use by workersPublic UtilitesAffected utility providers will be consulted to plan and realign
displaced utility services, as well as discuss possible means of providing services in the interim
to reduce inconveniences as much as possible. Public notices will be issued in advance to
inform the general public about possible disruptions. This report does not cover the relocation
of the public utilities. The assessment of possible relocation zones and relocation of utilities
will be undertaken by the following:

UTILITY ORGANIZATIONESPONSIBLE

High Tension Lines GRIDCO

Water Lines Ghana Water Company Limité@WCL)
Community Water and Sanitation
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| Telecommunication Lines | Telecommunication companies |

VehicularPedestrian Conflicts The contractor shall establish traffic and safetyrriers,
proper makers and signage where required. Appropriate speed limits should be put up as
visibly as possible to allow for drivers to slow down especially when approaching the
construction site.

Public and Occupational Health and SafeBools of signant water around the construction

site must be filled to prevent mosquitoes from breeding in thé& ki Awill be responsible for

organtA Y3 ! L5{ IyR {¢LQ& I g NBySadseti@meritedhlohd@y |
the road corridor.Injuries resultingrom falling from heights and falling objects, as well as

from the (mis) use of equipment and tools, cuts from stepping on sharp objects such as nails
and other metal offcuts and injuries resulting from clashes between vehicles and the workers

as they bth operate within the same space are likely to occur during the implementation of

the project. This impact is considered significant since it affects human lives and would
therefore require adequate mitigation measureBhe Contractor must alsomplement a
comprehensive Occupational Health and Safety (OHS) policy.

83 Mitigation measuresi Operational Phase

Land Use Change$he successful mitigation of this impact rests greatly orMieicipaland
District AssembliesThey should enforce land use zonregulations in he municipality.

Health, Safety and SecurityThe following health and safety measures will be implemented:

() Road safety awareness campaigns should be organized to sensitize people on road safety
and protection of he road signage andformation; (ii))Ensure improvement and protection

of signage, guard rails and other features that contribute to road safefyStrict monitoring
compliance with traffic use and speed limi{sv) Enhanced Information and awareness of
HIV/AIDS

9.0 EXPECTED RESIDUAL EFFECTS AND ENVIRONMENTAL HAZARD MANAGEMENT

With the implementation and strict adherence to mitigation measures it is expected that
residual impacts will be of low sidicance.

Environmental hazard managementThe failure of environmeal mitigation can result in
serious impacts such as erosion, increased road accidents and disruption of the community
lifestyles. Construction of a road also involves occupational health and safety risks to road
workers, primarily in the areas of storagad handling of materials, and operation of heavy
machinery. The anticipated risks in this project includ€&Xposure to excessive dust particles

or toxic fumes from bitumen and other chemicals used in road works; (ii) Potential collapse
of trenches; (i) Risk of accidents involving passing traffic; (vi) Risk of rock falls during blasting;
(vii) Risk of fuel spills and therefore contaminating water bodies.

The risks can be mitiged to a large extent through: (Btrengthening staff skills and traimgn
in environmental managementii) Monitoring environmental actions and responsibilities and
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making provision for remedial action§ji) Planning for remedial measures in case initial
planned actions are not successf{i¥;) Limiting time of exposure tdust particles, chemicals
and noisej(v) Provision ofPersonal Protective Equipme(RPE; (vi) Establishing safety and
inspection procedures in materials handling, operating heavy equipment and constructing
trenches; andvii) Safe handling of chemicaladexplosives.

Environmental Emergency Response Pl@&m emergency response plan should be put in
place to deal with environmental /public health emergencies associated with accidents. An
area will be designated as assembly point in the event of emergemhere all activities will

be halted and workers move to the assembly points in an orderly manner. Whiles the
emergency services are contacted. Where first aid must be administered, a trained first aider
will carry it out whilst arrangements are madethwvihe health facility for the injured to be
taken to. The best way to avert any emergency is through prevention. However there are
emergencies which are beyond prevention such as natural disasters. All workers will be given
environmental and safety induicins to enable go about their respective duties in a safe and
environmental sound manner. Appropriate PPEs must be provided to assist in dealing with
environmental, health and safety issues. Individual responsibilities will call for everyone to be
alert when going their duties. Further training will be given to workers working for instance
at a height. Personnel from fire service will be contacted to give some fire drills, rescue and
containment. Specialist first aider will be contacted to train foremeradministering first

aid in the event of emergencies. All incidents will be recorded and investigated for corrective
actions to be put in place to avert/ prevent future occurrence. When accidents occurs the
person who caused it or finds it will take thellfwing environmental, Health & Safety
Incident Recording Proceduvéll be followed. The emergency phone numbers are provided
below.

EMERGENCY PHONE NEMB

Environmental Protection Agency 0302 6646973
Ghana Police Service 191
Ghana Nationalife Service 192

10.0 MONITORING PROGRAM

Environmental monitoring ensures that the impacts have been accurately predicted and that
mitigation measures are being implemented as planned and has the assumed effects. The
monitoring exercise will ensure théhe remedial actions recommended in the assessment
are incorporated in the project and maintained throughout the operation life where
appropriate. It will also identify additional remedial measures and corrective measures or
redesign remedial measuredilifey are not sufficiently effective.

10.1 Surveillance andvionitoring Responsibilities

All major stakeholders in the project have a monitoring responsibility of some kind. However,
only the Supervising Engineer, tldhana Highways AuthorignvironmentalUnit, The EPA,

the Departmentof Forestry and the Contractor are allocated specific and formal monitoring
obligations. Traffic Police, Health Authorities and other public authorities will automatically
monitor some of the effects of the pyect during thei daily work. Periodic interviews with
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the beneficiaries of the projects will also be undertaken to assess their opinions about the
effect of the implementation of the project.

Table 1. Summary of Monitoring Responsibilities and Qutput

Party Parameters to be Monitored Output

Responsible

EPA Overall Environmental Performance of t| Regular monitoring to ensure
Project compliance. Instructions to

Contractor and the Engineer

Department | Tree felling Instructions to Conéctor and

of Forestry the Engineer

GHA 9 Overall Environmental Performance of t Quarterly  Environmental

(Environment| Project reports

Unit)

1 Community relations
1 Payment of appropriate compensation

The Engineer

1 Construction methods and materials

1 Environmental manageme of constructiorn
sites

1 Implementation of mitigation measures for ¢
water, soil, traffic, Occupational Health a
Safety, etc.

1 Environmental management of construct
camps

1 Contractors waste managen&taged
rehabilitation of impact areas

9 Community elations

1 Accidents (traffic, spills etc.)

9 Environmental performance of mitigatiq
measures

Monthly Environmental reports
Incident Reports as and wh
required (spills, accidents ar
the like)

The
Contractor

1 Environmental performance of equipment ¢
plants

1 Implementation interifpermanent mitigatior
measures

9 Occupational Health and Safety measures

9 Base Camp Management

1 Waste Management Plans

1 Air and Water quality

1 Accidents of any kind

Maintenance records
Accident Reports

Mitigating actions e.g
sprinkling of water, traffic signs
safety barriers

Traffic Police

9 Traffic nuisances
1 Traffic safety measures
9 Traffic accidents

Police reports and instructions
Contractor

Affected 1 Specific duties for various sectors of Reports taContractorlGHA
district

Heath 1 Change of frequency of diseases Health reports.
Authorities | § Occurrence of new diseases in the area
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Party Parameters to be Monitored Output

Responsible

Local 1 Negative environmental impacts Complaints to Contractor an
Communities| ] Social disturbance Supervising Engineer

10.2 ESMP cost estimates

The ESMP cost is estimateds 6,489342.38 million United States Dollarbroken down as
follow: (i) Road safety 155,744.2br measuresrecommendedfor Road Safety(ii) GHC
26,292,463.89 o€ompensation and Resettlement andafich GKC4,563,154.8%s earmarled
for RAP implementation and monitorin@ii) 129,786 United States Dollarsor HIV AIDS
campaign and n additionto the above mention cosgendermainstreamingactivities have
been included with a provision 804,678 United States dollars

Tableshowing ESMP cost estimates

RECOMMENDED MEASURES Amount (GH9

Construction Traffic Diversion Plan Item for clauses in contract documen
Establishment of camps, signage, etc Item for clauses in contract documen
Waste Management Plan Item for clauses inantract documents
Occupational Health & Safety Plan Item for clauses in contract documen
Erosion and drainage management plan Item for clauses in contract documen
Alternative for water tankers: Item for clauses in contract documen

Compensationn line with Resettlement Action Plg
(RAP) including monitoring

Sensitization on road safety and HIV/AIDS As above
Related and Improvement Works
Institutional Support

Training GHA 75,000

GRAND TOTAL 6,489,342.38 US Dollars

As above

11.0 PURBRIC CONSULTATIONS AND DISCLOSURE

Public consultation shall be held prior to the approval of the ESIA for a proposed project in
linewiththe EPAand Af DBO0Os Aeqari diemgnte. Af DB6s | SS,
is responsible for conducting and piding evidence of meaningful consultation (i.e.,
consultation that is free, prior and informed) with communities likely to be affected by
environmental and social impacts, and with local stakeholders, and also for ensuring broad
community support espediaffor Category 1 projects.

11.1 Stakeholders consultation as part of the ESIA preparation and approval

Public and community consultations were done where discussions/ informal interviews were
held with relevant stakeholders on issues such as: projectigde project works,
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environmental and social concerns, ancillary and enhancement works, effects on local
economy and resettlement/ compensation issues.

Relevant stakeholder consultations and engagements for the proposed roads project were
conducted to apture the significant concerns associated with the project from all concerned
and interested parties. The process ensured that these groups were given the platform to
voice their opinions and views. The process also gave prior disclosure of relevant and
adequate project information to stakeholders. The study teams held six (6) public meetings
on 18/10/2014, 05/12/2014. 06/12/2014, 26/06/2015, 27/06/2015 and 13/11/2015 along
the roads project enclave during the development of the ESIA and RAP Rape&udy

Team, GHA and AfDB Project Design Teams held Stakeholders Community Needs Assessment
public meetings on 18/04/2018 at Asutuare Junction, Asutuare, Volivo, Aveyime and Dofor
Adidome along the project roads corridor. Finaftyydy Teams, GHAnd AfDB &ams held
Stakeholdersawareness Education public meetings on 20/04/2018 at Asutuare Junction,
Asutuare, Volivo and Aveyime.

The participants of the various public meetings included representatives of comrhassd
associationsGhana Private Road Tisport Union (GPRTU), Drivers, Taxi Owners, Market
Women, Rice Traders, Teachers, Parents, Home Owners, Property Developers, Nurses,
Assembly Men and Women, Elders, Rice Farmers, Fruits and Vegetable Farmers, Project
Affected-Persons (PAPs) and Project Camity Residents. The stakeholder consultative and
engagement meetings provided views, opinions and suggestions on the most appropriate
considerations on the construction and use of the proposed roads project.

Results of the ESIA will be disclosed to theal populations in the project area to enhance
transparency and accountability and also to encourage public support and active
participation. Twelve copies of the ESIA report would be submitted to the EPA and additional
copies would be made available &6 ! ISy O0é &4 KSIR 2FFAO0S FyR Gf
for public review and comment.

11.2 Public Grievance Mechanism

The objective of the Grievance Redress Procedure is to address and resolve grievances or
complaints from affected persons prompthaifly, and in a manner that is, to the extent
possible, acceptable to all parties. The following principles will be applied: (i) Provide
straightforward and accessible ways for affected persons to voice complaints or resolve any
disputes that might arisestated to Project implementation; (ii) Seek solutions to any tensions
YR O2yFftA0OGa SINIeée 2y G2 | @2AR (KS dzasS 27
appropriate and mutually acceptable actions to address complaints; (iv) Responunaly t
manner, and with sensitivity to the needs of complainants; (v) Ensure that claimants are
satisfied with outcomes of the corrective actions, and maintain a dialogue with them to the
extent possible; and (vi) Avoid resorting to higher levels of adatidic, such as judicial
proceedings, as much as possible.

All grievances will be received by the Grievance Committee (GC), through two designated PAP
representatives who are member of the Grievance Committee. The GC will have a
membership of seven (7) dnan from GHA the District Assembliewithin which the project

falls. Three (3) PAPs will serve as the representatives for all the PAPs, one from each
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community and one representative from an NGO will be selected to complete the GC team.
The GC will respondo any grievances that the PAPs may have during the RAP
implementation.

There will be two contact people from the GC to attend to all complaints as the first step by
recording all complaints. The record will include name and contact of complainarg, aésu
complaint, date and time and receiving officer. The complainant will verify that the complaint
lodged has been appropriately captured on the complaints sheet (to be designed and
provided byGHAEnvironmental Unit).

The grievances most likely to ocaluring the implementation of the RAP may include the
following: (i) Disagreement over compensation amount assigned; (ii) Delays in receiving
compensation; (iii) Disagreement over asset ownership; (iv) Disagreement over proportionate
sharing of assets witjoint ownership; (v) How PAPs with lost identity documents can receive
their compensations.

The Committee will meet fortnightly to consider all lodged complaints and propose measures
to address them. It is expected that all grievances would be addreasedably at the
committee level. However, in the unlikely case that a particular issue proves difficult to
address, the complainant has the option of seeking redress at a higher level i.e. court of law
and the committee members will egperate.

11.3uture Consultations

The initial consultations during the design phase and ESIA study should be followed by more
O2yadzZ GFdA2y&a Rdz2NAYy3a GKS O2yadNdzOGAz2y | yR
consultation will bemade with relevant stakeholders prior to the ¢pening of the works. As
indicated under the RAP implementation schedule the RAP will be implemented using a
participatory process under the lead GHAand the Municipal Assembljpuring the works,

the contractor will inform surrounding communities as dee to minimize the
inconveniences.

12.0 INSTITUTIONAL CAPACITY AND STRENGTHING PLAN

This chapter details the capacity strengthening plans that will be needed to improve or aid
the ability of some key agencies with regard to the implementatibthe ESMP.

GHA The overall implementation, project supervision and monitoring falls under the purview
of the Environmental Unit of th&HA It will be in charge of overseeing the implementation
of the ESMPIn order for this to be done successfullyjs recessary that their capacity be
strengthened to improve their function with regards to environmental and social
management. An overall costas been estimated for this purposed thisincludesmainly
trainings and support iEnvironment and Social ditoring.
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Chapter 1  Executive Summary
1.1  Project Background

The Eastern Corridor Internationdransit Route (N2 Project) aims at supporting socio
economic growth in Ghana and foster regional integration through reliable, efficient and
seamless transport infrastructure that increases swgional trade and the global
compditiveness of the Ghana, Bkina Faso, Niger and Mali transportation regional corridor.
The proposed project roads are sections of the Eastern Corridor International Transit Route.
The denoted sectionsSection 1 {Asutuare Junctiog Volivo Road (28.3km)}, Section 3
{Dufor Adidome¢ Asikuma Junction Road (38.4km)} and Section 2 {Asutuarveyime

Road (24.0km)and the traverse locations are indicated in Chapter 2 (Introduction).

The expected outcomes of the Project include (i) reduced transport costs and improved
accessibility oftommunities to social services and market and (ii) improved safety. The
development of the N2 Project corridavill enable increased volume of the Ghana, Burkina
Faso, Niger and Mali inteegional trade and will expand market sizes beyond national
boundaies. The Project will also contribute to poverty reduction in Ghana by improving
accessibility of communities to markets and social services. The Project includes design
measures and awareness campaigns that will result in improved road safety.

TheProject wasclassified as a Category 1, given the type of works to be undertaken and the
potential direct and indirect impacts it could generate especially on sensitive ecosystems. In
conformity with the environmental and social policy requirements of the AdD& Ghana

EPA, an environmental and social impact assessment (ESIA), of which this section is an
executive summary, was requested to: (i) identify the potential risks on the physical,
biological/ecological, socieconomic and socioultural environment, ad (ii) propose
measures to mitigate or offset any adverse impacts of the project on the environment.

1.2  Project Objectives

The project objectives are the following: {0 identify issuesand evaluate & the impact
assessmentstage (ii) to identify potential impacts of the proposedgroject on physical,
biologicalkcological andsocio-economickociogcultural environment of the project zone, to
predict and evaluate these impacts and determine significance of these impacts with respect
to technical andregulatory concerngiii) to propose appropriate mitigatidenhancement
measures that should be incorporated in the design of the project to miniramador
eliminatethe adverse impactév) to assess the compliance status of the proposed activities
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with respect to the Environmental and Social Regulation or Legislation of Ghana,
Metropolitan/District Assembly Bliaws, African Development Bank (AfDB) Operational
Safeguards and Categorization Definitiofy3 to develop an Environmental and Social
ManagementPlan (ESMP) to provide an implementation mechanism for the environmental
as well as social mitigation measures identified in the stiwilyto detect adverse effects in
time for correction through Monitory Prografwii) to identify alternatives to be evahted at
impact assessmenstage with the main purpose of focusing the environmental and social
assessment on reasonable and feasible alternatives examinafudi) to conduct
comprehensive stakeholder consultations as part of public participation pro@gesdo
develop institutional capacities and strengthening plan

1.3  ProjectDescription andJugification

The three (3) sections of the Eastern Corridor International Transit Route form the main
components of the Project. However, there are other gubject within the overall context

of Eastern Corridor Proposal, consisting of the following components: (i) road construction
civil works (i) road safety (iii) HIV/AIDS/STI/TB/Malaria/Ebola/Cholera mitigatioBSMpP
implementation (v) gender componer{vi) compensation and resettlement of PAPs (vii)
consulting services (viii) institutional support and capacity development component.

The volume of internation f  OF NH2 YSI y i rifigladdlobkid cgunt@ed hay S A 3 K 0
been increasing in recent times. There are challenges which the natfaning currently to
facilitating trandt of vehicles from the neighbvong countriessuch as: (ithronic congestion

in and around Accra, the capitalyitand Kumasi, the second largest eibd (ii) deficiency

in fast and efficient movement of cargo to the neigiiimg landlocked countriefeading to

an alternative route identifiationand develomentto facilitate transit and trade An

alternative intenational transit route to Burkina Faso is the Eastern Corridor (N2). The
Eastern Corridor which lies to the east of the country, and approximately 695 km in length
commences from Tema Roundabout through some important towns in the Greater Accra,
Volta, Nothern Regions and ends at Kulungugu in the Upper East Region of the country.
This corridor is about 200km shorter than the Central Corridor but has a substantial portion
unpaved with ageing bridges and experiences washouts antbgies during the rainy

sea®n making travel difficult.

1.4  Study Methodology

The project involves engineering feasibility, environmental, social and economic viability
studies for the development of the proposed roads project. Baseline informatiorthe
project area of influencevas collected through field studies, field surveys and consultations
with relevant stakeholders. Information collected included population of major settlements,
climate, air quality and noise levels, topography and relief, geology and soils, hydrology and
drainage systems, flora and fauna, land use patterns, ssmmomic and soctoultural
activities, gender issues, existing road conditions, sensitive developments, protected sites,
heritage, archaeological and cultural resources.

1.5Policy, Legal and Admistrative Framework
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The relevant policy, legal and administrative framework within which the ESIA study was
undertaken are reviewed as follows: (i) Ghana ESIA procedures (ii) Environmental Protection
Agency (EPA), Act 198@i) Environmental AssessmerRegulations 1999 (LI 1652iv)
Environmental Assessment (Amendment) Regulations 2002 (LI (w)dSational Building
Regulations, 1996 (LI 163@)) Planning Permissiog Local Construction Act, 1993 (Act 462)
(vii) Energy Commission Act (1997) Act(@4) Factories, Offices and Shops Act (1970) Act
328 (ix) Forestry Commission Act (1999) Act §X1Wild Animals Preservation Act (1961)
Act43(xi) National Museums Decree (1969) NLCD @#ywWater Resources Commission Act
(1996) Act 55Zxiii) Fire Proection Act (1994) and Fire Protection Regulations 2004 (LI724)
(xiv)Ghana Water Company Limited Act (196®) State Lands Act, 1962 (Act 12%)i)State
Lands Regulations, 1962 (LI 2@®ji)National Development Planning Act, 1994 Act éxAii)

Local Government Act 1993, Act 46@x) Road Reservation Management Manual for
Coordination, 200Xxx) Environmental and Social Management Framework (ESMF) for the
Road Sector, M (xxi)Resettlement Action Framework for the Road Sectof,(?0

The EPA & mandates the Agency to ensures compliance with the EA Regulations which
makes it an offence to commence development projects without prior ESIA and
Environmental Permit. Development control functions are primarily carried out under the
Local GovernmenAct 1993, Act 462, Town and Country Planning Law Cap 84 of 1945 and the
building Regulations 1996, LI 1630. In case of a chance find of any archaeological artifact
during the roads project implementation, the National Museums Decree, 1969 (NLCD 387)

will apply.

The construction of the project roads raises issues of acquisition oleaags (RoW). The
determination of the route and acquisition of the RoW of the project will be done within the
Lands (Way Leaves) Act. The Roads Reservation Management NéarnQabrdination is a
comprehensive document developed among the various utility service providers and the
relevant statutory and regulatory agencies, for the efficient management of road reservations
for the installation of public utility services. Spefly, the manual outlines procedures for
the handling of disruptions of utilities.

The ESMP provides a corporate environmental and social safeguard policy framework,
institutional arrangements and capacity available to identify and mitigate potentieggard

issues and impacts of the roads project. The ESMP also represents a statement of policy,
guiding principles and procedures of referenegreeable to all key stakeholders such as
Ghana EPA, MoT, GHA and other implementing agencies.

The Environmeral and Social Policy of AfDB sets out the broad strategic and policy
framework under which all Bank Group lending and 4herding operations will be made to

promote environmentally and socially sustainable development in Africa. Its overall goals
include kelping preserve and enhance the ecological capital anelifgort systems across

GKS O2yUAYSYylGod ¢KS . Fyl1Qa LRtAOe 2y RAAOf 24 d:
areas of a project have the right to be informed of the proposed developmesject. The

Bank Group involuntary resettlement policy is intended to address the involuntary
displacement of peopleaused by Bank funded operations in public and private sectors.

1.6  Project Alternatives
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These analyses have been captured with regards to these factasn@igptual alternatives
(strategies for development of the roads networks in the study areas; design standards
applied for the study roads and bridges; roads alignment study; roads aignsiudy
between Asutuare Junction and the Volta River; study of alternative bridge location over the
Volta River; road alignment study between the Volta River and Asikuma Juynictitrer
studies for selected alternatives; bridge and drainage strucstmey; study of bridge across
Volta River; road alignment study between Asutuare and Aveyimehdigevelopment
option (meaning that the proposals should not be constructed; no analysis of alternatives in
environmental and social investigations) @&évelopment options considered and dismissed
(proposed alternative routes and bridge locations) (selected development options
(sustainable optimization of goods and passengers traffic with regards to cost/benefit
compromise of all the options proposed).

1.7 Baseline Environmental and Social Features

The description of existing project zone environmental and social features cover the following
components: (i)physical aspects(climate, seismicity, topography, geology and soails,
hydrology and drainaggystems, air quality and noise levelg)l§iblogical/ecological aspest

(flora and fauna species, protected areas and animal migration routesogig-economic,
sociocultural aspecs (demography and settlement patterns, culture, ethnicity and rehg
economy and employment, agriculture, education provision, health care delivery, historical,
cultural and heritage resources, transportation, vulnerable group, gender equity and main
streaming)

1.8  Potential Environmental and Social Impacts

Positive Direct and Indirect Impacts The potential positive impactsare induced
characteristicsof sociceconomtc and culturalnature. The potentialkey expectedoositive
impacts of the proposalare: (i) the contribution to improvement of trade among project
influence populations (ii) improved transport conditions of goods and populations in the
relevant project roads sections (iii) the internal opening up and improved access to basic
sociaeconomic infrastructure for the populations within the project roads eweléiv) the
creation of direct and indirect jobs and employment during the construction, operation and
maintenance phases of the project roads implementation program (v) development of
tourism potential (vi) improved and enhanced living conditions andasdeicilities for
vulnerable populations served by the project roadsi) ruralurban income level
enhancements (Ml gender component enhancementix) vehicle operation and
transportation cost reduction and (¥affic congestion dissipation.

Pre-Constuction, Construction and Operation Phases Negative Impacts:

This sectiornighlights the following: impact analysis; potential negative impacts for the roads
project consideration undepre-construction phase(survey works; work camp and site
offices; removal of trees; demolition of structures, air quality, human health and safety);
construction and operation phasegair quality; soundscape and vibration; borrow pits
generation; soil erosion and sedimentatiamaste generation and removal; water quality and
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supplies; concrete batch plant waste; construction camps and site offices; biodiversity; traffic
and transportation; human health and safety; visual quality and amenities; history,
archaeology, heritage resoces; pedestriarvehicular conflicts; public utilities and services;
hydrology and drainage systems; project communities access; loss of assets and
compensation payment; influx population surge; greenhouse gas (GHG) enjisSlbmste
change and complim#ary initiatives, including gender issues have been discussed in detalil
under theoperation phase.

1.9 Mitigation/Enhancement Measuresind Complimentary Initiatives

Mitigation for Air Quality: (i) construction vehicles maintenande) watering of exposd
surfaceqiii) cover vehicles carrying spdiV) nstall and maintain equipment mufflers.

Mitigation for Soundscape and Vibratian(i) installation of no horn signs postings at very
sensitive receptor zones within the projects catchment ar@adrees and shrubs planting
within the projects enclave to serve as noise control barri@is comply with relevant
legislations associated with noise and vibrations including any health imfgrtsonduct
surveys fonoisenuisanceand vibrationcompliance with Ghana EPA permissible levels within
sensitive receptors corridor.

Mitigation for Borrow Pits Generatior{i) all stagnant pools and ponds will be filled up with
spoilsusingspoils from cuts, ralignmentsand vegetation removal operatior{s) backfilling

of all excavations will be undertakéiv) socked up topsoil will be utilized to feontour the
borrow areas.

Mitigation for Soil Erosion and Sedimentatiofi) use vegetation cover on exposed surfaces
around the projed® siteg(ii) useimproved drainage and storwater structures to minimize
runoff during precipitation eventgiii) direct turnouts from drains into approved water
systems by use of silt trajf) educate the project populations to continuously-ddt drains
and other dranage structures from choking.

Mitigation for Waste Generation and Disposal) develop an AntLitter Program Projects

wide (ii) treated leachate and other liquid effluents from the projects enclave will meet sound
Best Industrial Practice Guidelinesquirements(ii) develop a Waste Disposal Policy for the
projects sites and ongoing monitoring of compliar{g® the policy will detail the schedule
collection, minimize waste handling, and maximize waste containment, control odors and loss
of waste, irtlude recovery facilities and proper maintenance of collection vehicles to ensure
safe collection and transportation of was{a/) diemicals and oils to be delivered in bulk
where possible to reduce the number of containers requiring disposal.

Mitigation for Water Quality and Supplie(i) potable watersupply needs for drinking by
construction crew and GHgupporing staff will be provided by the contractor( ) quality
of drinking water will beested to ensure International Standards compliancehsas Ghana
EPA/ WHO and other regulatory compliance requirements.

Mitigation for Concrete Batch Plant Wast@) remove all damaged top soil from the concrete
batch plant sites and dispose of according Ghana EPA regulations and district/metropolitan
Byelaws (ii) re-contour sites to its original states and landscape where applicéb)e
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implement Concrete Waste Management and Contaminated Soil Management Plans where
applicable.

Mitigation for Construction Camps and Site Offices Creat{®ncomplete dismantling and
removal of construction camps/offices through decommissioning actiiiedismantled or
removed construction camps/office recyclable materials will be recycled for reuse to deviate
or direct waste materials disposal at landfill si{&$no waste, toxic materials or deteriorating
structures remaining at camp sites after constructaord operation phases

Mitigation for Lossof Fauna and Florgi) re-vegetated areas monitored and maintained until
there is evidence of stable cover bglifssustaining vegetation communityrowth (i) Weed
Management Plan implementation and no new weeds or increase in weed cover during
monitoring period(iii) ensure stable landform without significant soil erosion)

develop and implement Reegetation Fans.

Mitigation for Traffic and Transportation(i) construct and monitor projects roads to a safe
and stable flow standar¢li) minimize the erosion caused by tleenstruction andperation

of the projects roadgiii) minimize the impact on flora anthuna during maintenance of
projects roads and water course crossings.

Mitigation for Human Health and Saty: (i) use of adequate projects roads improvement
measures to reduce accident ratés) minimize risks/hazards to project roads useiig)
strengthen roads safety campaigns programs to be run in collaboration with National Road
Safety Commission (NRSC).

Mitigation for Visual Quality and Amenitieq(i) ensure compatibility and cohesion in terms
of engineering designs, scale, massing and sittihthe new roads alignments and site
camps/office buildinggii) ensure that all the proposed projects roads trees plantings will
comply with the GHA Projects Aesthetic and Landscape Guidéiihésllow a Lighting Plan
developed by GHA (in consultatiaith stakeholders) for the Projects site camps/offices prior
to the installation or replacement of any light standards on and around the Prdijexts
lights on them.

Mitigation for History, Archaeology and Heritage Resourcé$ any projects road heriage

and historic resource find in theonstruction andperation phase expansion works will be
documented and reported to the Ghana Museums and Monument Board, through the
Department of Archaeology and Heritage Studies of the University of Ghana, ({i@giin
archaeological features will be given, where necessary, a predictable low probability of impact
and occurrence at the operation stage.

Mitigation for PedestrianVehicular Conflicts(i) improved roads conditions will introduce
roads side commercial, industrial and settlement development®quiring Traffic
Management Plan implementation by GHA to control pedestuahicular conflicts (ii)
schools, health centers, churches and mosques, entertainment centers developmiknt
create human andrehicular traffic management by GHA (iiiptorists enticed to increase
vehicular speed because of improved projects roads conditions leading to accident rates
shoot uprequiring traffic police intervention.
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Mitigation for Public Utilities and Servicegi) openingup of new settlement communities

due to completed project roadwill require increase in public utilities and services provision
(i) new commercial businesses, residential outlets, schools, health posts, etc. development
will demand expansionn public utilities and services provision (iii) rusaban sprawl
emergence due to out migration patterngequiring new development schemes.

Mitigation for Hydrology and Drainage System§) runoff from projects roads will be
directed into drainage ltannels and discharged into approved waterbodies located further
away from settlement area@i) runoff from project roads will be channeled away from fertile
agricultural farmlands to avoid damage to food crops and economic t(@gserosion
protectionworks like grassed or stabilized slopes will be maintained constantly and inspected
frequently to ensure effective operation.

Mitigation for Project Communities Accesg) deploy traffic control devices, equipment and
installations to warn motoristgpedestrians, cyclists, inform road users, guide road uge)s
Y2RAF& NRI R tsb®NIedic ed®aionZiiyorekt road users and their
vehicles, bicycles, motorbikg$v) ensure safe passage to road usévs provide a safe
project® working zones.

Mitigation for Loss of Assets and Compensation Payméitensure the provision of detail
guidelines for easy implementation of the RAP prog(anaeliver the entitlement to the PAPs
and support the restoration of their livelihood in accartte with 2010 Resettlement Policy
Framework of the Ministry of Transport (Mofii)) ensure timely compensation payment to
PAPs to avert any social uproar and unrest from the RilPidentify strategies for effective
public information dissemination,yblic consultation and participation of the PAPs to ensure
success of the RAP progrdiv) ensure that the standard of living of PAPs is improved or at
least restored(v) mmpensation payments will be made th475 PAPsvhose affected
properties range frombuilding/structures, crops and bare farmlands. The total interim
compensation payment sum is abo@Hc 5,292,463.8%including Gc 4,563,154.89 for
implementation and monitoring cost

Mitigation for Influx Population Surge(i) GHA willdevelop and opeate Influx Management

Plan (IMP) to address projects induced migration incidémpgiscourage the irmigration of
LINPALISOUADS 220 &aSSIUSNE Ay(2 GKS t NB2SOGa
Projects as a policy to prevent them from cangpoutside the Projects boundaries.

Mitigation for Greenhouse Gas (GHG) Emissidiijsmeet GHG requirements by completing
GHG analysis and a discussion of the energy improvement related to the P(o)extsude

an assessment of GHG emissigeherated by both stationary and mobile sources using
standard methods and modeling assumptions

Mitigation and Adaption forClimatelmpacts:(i) ®lection of appropriate and adequate type

of pavement(ii) proper design of drainage facilities or struatsi(iii) proper levels of roads
embankments(iv) provision of dugouts and boreholes where appropri& increase the
capacity of carbon sinks (through reforestation and/or planting trees alo@groject roads)

(vii) achieve some reduction in GHG, np<EQ emissions from transportation, a special
focus on transport demand management needs to be adopted that seeks to influence changes
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in management practices or consumer behavior (viii) protecting the naturally available carbon
sinks like forests anddes, or creating new sinks throughvaillture at sites to be identified
along the roads alignment.

Complementary Initiatives

w2l R {FF¥She /I YLI A3y | vy Ri dofsthuttiBn\Nabfgouaidgdsiad- F F A O
designated crossings (ii) conduat, ¢ollaboration with National Road Safety Commission
(NRSC), road safety campaigns for communities and schools in the project areas both during
construction andimplementation (iii) finance production of propaganda materials for
inclusion agextra-curricular activities in schools and introduction of Safety Wardens to assist
children cross project roads.

Disruption to Utilities (Water Provision, Power Lines and Comnuation): (i) GHA, ECG and
GWCL will set out service standards guiding thaimam period which each of the utilities
can be disrupted before being reinstall§g critical paths of importance are water supply
systems and power lines.

HIV/AIDS and Communicable Diseasggncorporate HIV/AIDS and Communicable Diseases
Awarenessnd Education Campaigns as an effective way of dealing with a variety of HIV/AIDS
or Health issues without stigmatizatidi) Wellness Centers will be attached to Hospitals,
Clinics and CHPS Compounds within the project enclave to becomestoprshopfor HIV
testing and counselling, blood group matching, malaria testing, diabetic checks, STI testing
and others.

Gender Mainstreaming Plan of Actiofi) develop a Project Specific Gender Plan of Aciipn (
provision of ablution corners (jiadequate ad secure accommodation for women)(resting
space dedicated for women (v) code of conduct to prevent abusive language and unwanted
approaches at work placeijvwconsideration of particular needs of both men and women
especially during resettlement andmpensation(vii) in the design and determination of
activities aimed at the control of the spread of HIV/AIDS an@v8i) tonstruct market stalls

at designated locations for the women trading in rice, maize, fresh foods (fruits and
vegetables) (ix) semitization program for host communities with regards to gender
mainstreaming and equity in all aspects including participation of womherng roads
construction (x) education and awareness creation on prevention of gender based violence in
the project aras.

Youth Involvement Program(i) ensure youth involveent in various aspects of the project
throughapprenticeship training program at local garages along the project coriiflgouth

will be sensitized to register their skills into databa@® GHA/District and Municipal
Assemblies/Association of Auddechanical Garages will establish a mechanism to identify
the youth who qualify for training to attend artisan courses at the Ho Technical University or
Accra Training Institutév) trained youth wil be given opportunities during construction to
gain experiencdv) the District and Municipal Assemblies/National AIDS Commission has a
database on orphaned and vulnerable youth in the project areas that are qualified to work on
the construction sites doe employed in the Wellness Centévg) GHA/District and Municipal
Assemblies will ensure thétained youth and orphans are employed on the project.
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Landscaping and Trees Planting Prograii replacing trees that may be cut down during
construction(ii) protection of the roads reservation (iii) planting trees that will contribute
towards sequestration carbon emissiofiz’]) GHA will engage a Landscape Architect to
develop a suitable design and specifications for the roads project setting.

Resettlemen/Compensation (RAP)i) duringconsultations and engagement with the PAPs,
the impacts of the project and proposed mitigation measures were explained to them and
they individually gave assurances that they will cooperate to ensure smooth implementation
of the project(ii) further consultations and engagements will be held prior to the payment of
compensations to the individual PARS) PAPswill be notified about compensations due
them and where to collect the compensatidiv) PAPswill also be notifie of the start date

of civil works.

1.10 Environmental and Social Management Plan (ESMP)

The ESMP depicts the implementation schedule of the proposed mitigation measures for
potential impacts associated with the project cycle environmental and soaakss of
concern. The ESMP embodies the environmental and social costs needed to implement the
recommended mitigation measures. The engineering designs have already captured some of
the mitigation mesures recommended in this ESIA Report. The additionalsunes
espoused in the ESMP are meant as enablers to ensure that the roads project execution
methods are more environmentally and socially friendly and acceptable.

ESMP Implementation(i) environmental and social mitigation and enhancement measures
disclesed in the detailed engineering design will be attached to the Contract Document (ii)
contractor(s) will take stock of the contents of the ESIA Report of the project (iii) contractor(s)

will have an Environmental and Social ExgESEvith at leasttengtn 0 & S| NAQ SELISN
projects of similar nature(iv) ESE will be familiar with the scientific measurement of
environmental and social impacts and remedies and enhancement (v) contractor(s) will be
supervised by a selected consulting firm (Engineef)Emvironmental and Social Specialist

(ESS) will be a member of the supervision team as an expert in Environmental and Social
al yF3SyYySyid A&aadzSa 2F O2yailiNMzOGA2Yy LINR2SO0a
project of similar nature) (vii) ESS wilipervise contractor(s) implementation of mitigation
measures proposed in the ESMP during construction and operation phases (viii) ESS will assist
the contractor in the implementation of the Environmental and Social Monitoring Plan during
construction phas.

Construction Specific ESMRi) project specific environmental and social construction
guidelines (known as contractor(s) specific construction environmental and social
management plan (CESMP) will be developed by the contractor(s) ESE (ii) CESMP will specify
precautions and mitigabtin measures for construction activities (iii) ESMP developed in the
ESIA Report will serve as a reference material to comprehend the scope of the CESMP. The
total estimated cost for ESMP, excluding RAP estimated coSi[56,489,342.38.

1.11 Environmentd and Social Monitoring Program
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Theobjectivesof the environmental and social monitoring, mitigation measures monitoring,
responsibilities for mitigation monitoring and external monitoring programs are the
following: (i) quantitatively measure the envitmental and social effects of the roads project

(i) monitoring environmental and social impacts through-poastruction, construction and
operation phases (iii) mitigation monitoring to be undertaken by Contractor(s) Environmental
and Social ManaggESM) | YR 9y AAYSSNBRAQ 9YDBANRYYSyYyGlt Iy
officers will conduct mitigation monitoring as part of the regular works inspections (iv) weekly
inspections will be undertaken by Contractor(s) ESM, when available and appropriate the
inspection will also be attended by Engineers ESS, the main Contractor(s) site management
staff and their specialist advisors (v) weekly Environmental Compliance Report will be
produced following each inspection and will incorporate any actions identifiedhélient
AyOf dzZRAYy 3 ail Gddza 2F aArAdsSQa O2YLIX AlLYyOS I|yR |1
monitoring at the operation phase rests with GHA Environmental and Sdigion as the
implementing agency (vii) GHA will provide AfDB with reports mnrenmental and social
compliance during implementation as part of their annual progress reports and annual
environmental and social monitoring reports (viii) depending on the implementation status
of environmentally and socially sensitive areas of thejgut corridor, AfDB will perform
annual environmental and social reviews in which environmental and social concerns raised
by the project residents will be reviewed alongside project implementation (ix) AfDB requires
that an Environmental and Social Audie undertaken within twelve (12) months of
commencement of the project to monitor the implementation of the ESME(xjronmental

and Social Audits will be part of the continuous monitoring program to help determine the
longterm effects of adopted mitigtion measures (xi) audits will uncover the actual
performance of mitigation measures and allow effective measures to be included in future
projects (xii) Environmental and Social Audits will be a responsibility of an AfDB Consultant
contracted by GHA.

The estimated cost for monitoring of mitigation measures by the phasing program are
disclosed as followspre-construction phase (USD 38,157.33), construction phase (USD
490,594.28) and operation phase (USD 16,353.Thetotal estimated cost for monitoring

the mitigation measures over the project cycle is USD 545,104.76

1.12 Stakeholders Consultations and Disclosure

As part of the akeholder consultations and engagemeptsgram, he KE&T ESIA/RAP Study
Teams held six (6) public meetings on 18/10/2014, 05/12/2014. 06/12/2014, 26/06/2015,
27/06/2015 and 13/11/2015 along the roads project enclave during the development of the
ESIA and RAP Reports. Moreover, the KE&T ESIA Study FaendATDB Project Design
Teams held Stakeholders Community Needs Assessment public meetings on 18/04/2018 at
Asutuare Junction, Asutuare, Volivo, Aveyime and Dofor Adidome along the project roads
corridor. Finally, KE&T ESIA/RAP Study Teams, GHA RAFDBN&SIA/RAP Teams held
Stakeholders ESIA/RAP Awareness Education public meetings on 20/04/2018 at Asutuare
Junction, Asutuare, Volivo and Aveyime. The same program was slated to have been held the
following day (21/04/2018) at Dofor Adidome but due toéwal celebration, this program

could not come on since the project community residents attended the funeral celebration.

The participants of the various public meetings incluttezlfollowing:

N2 Project ESIAReport Pageb6



1 Representatives of communitipased associations such as t&#ana Private Road
Transport Union (GPRTW)ivers, Taxi Owners,

Market Women, Rice Traders, Teachers, Parents, Home Owners, Property Developers
Nurses, Assembly Men and Women, Eld@pinion Leaders.

Rice Farmers, Fruits and Vegetable FarmBrgjectAffectedPersons (PAPs) and
Project Community Residents.

= =4 -4

Thestakeholder consultative and engagement meetings provided

1 Mews, opinions and suggestions on the most appropriate considerations on the
construction and use of the proposed roads paije
Measures to addresears and concernduring construction.
Assurancdl KI' i 020K 62YSyQa |yR YSyQa O@OASsa ¢S
design
Means of undertakingublic consultationgn an allinclusive manner.
Community participation and instant feedback into the project design especially
related to matters of road alignment, RoW and shoulders design, resettlement and
compensation payment.
1 Awarenesscreationand identified positive and negative so@conomic inpacts of
the roads project, proposed mitigation measures to address the potential impacts
during preconstruction, construction and operation phases programs,

= =
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The following are some of the issues and concerns raised ammibetingswhich were
responded toand as much as possibigith recommendationsmade which have be@&
incorporated in project design:

1 Road safety measures for school children

1 Public appreciation and concerns of the roads project due to their importance

1 High expectations (direct and in@ict jobs creation and employment generation from
the project, development and improvement of businesses, provision and
enhancement of access to social amenities, reduction of travel time)

1 Fears and concerns associated with the roads project includingeased road

accidents and increased HIV/AIDS/STDs

Timely and fair compensation payments

Road drainage and flooding especially on AsutvAweyime Road and Dofor

AdidomeAsikuma Junction lodying wet land sections

1 Establishment of toll plaza (viii) wastgeneration and disposal along the project roads

corridor

Traffic management and security provisions for road users during construction

Establishment of a Grievance Redress Mechanism for PAPs and all road users and the

need for continuous information shiag

Noise and excessive vibrations during construction

Public infrastructure and utilities disturbance or destruction repairs during

construction works.

= =4 = =
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1.13 Conclusions

The negative environmental and social effects are significant but controllable such as:
removal of trees/vegetation; air pollution, noise and vibration nuisance; demolition of
structures, borrow pits generation; erosion and sedimentation; waste generatiater

supplies; concrete batch plant and hot mix asphalt/bitumen; construction camps/site

offices; biodiversity loss; traffic control nuisance; public, occupational health and safety;
visual impairment; history, archaeology, heritage resource defacemesgttlement issues;
projects community access; pedestrigahicular conflicts; influx population surge and
greenhouse gas (GHG) emission. The prescribed implementable mitigation and management
measures will reduce, eliminate or reverse the negative,-beneficial impacts.

The beneficial outcomes of the Proposal are direct and indirect, positive and significant.
They include: human resource development and capacity building; expansion of GHA roads
infrastructure; ruralurban income levels enhancementnprovement in ruralurban

economy; ruralurban women livelihood improvement; traffic safety and riding comfort
improvement; traffic congestion dissipation; vehicle operation and transport cost reduction.
These beneficial impacts will ensure that the pags with the accompanying ESMP will be
friendly, environmentally and socially acceptable. The implementation of the Projects is
highly recommended. The Projects residents, project neighboring populations and future
generations will need the Project to bsiotheir socieeconomic development.
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Chapter2 Introduction

The proposed project road®e sections of the Eastern Corridor International Transit Route.
The denoted sectionsSection 1 Asutuare Junctiong Volivo Road(28.3km}, Section 3
{Dufor Adidome¢ Asikuma Junction Road (38.4kinand Section 2 Asutuare ¢ Aveyime
Road (24.0km}) traverse one (1) Metropolitan, eight (8) District Assemblies and three (3)
Regions. The Metropolitan Assembly is HO (in the \Réigion) while the District Assemblies
are: Yilo Krobo, Manya Krobo and Asuogyaman (in tiseeEaReion); Dangme West and
Dangme East (in the Greater Accra Region) and South Tongu, North TonguAdaigthégin

the Volta Region)Of the three (3) projeatoads,the Asutuare¢ Aveyime Road (24.0 kmjill

be upgraded tgass througlexisting alignment aigriculturaland commercial townships and
rural villages some of which are in the Volta Region of Ghana and end up at AVEigs.

a gravel road with ighly deteriorated and distressed surface conditiovi$ be upgraded to
asphaltic highway to serve as a major feeder into the Eastern Corridor international transit
route (N2) However, sctions of the Asutuare JunctianVolivo Road (28.3km) connects
exsting lightsettlement zondollowing the existing alignmerand diverts througlgreen field

of agricultural farmlands and ends at Volivo townsi#ipVolivotownship, aJICA @spension
Bridge (1.25km)will be erected over the Volta River to connect Dufadidome¢ Asikuma
Junction Road (38.4km) through agricultural farmiaadd undeveloped fallow fields to end

at Asikuma Junction township. The Asutuare Junctoviolivo Road (28.3km) andufor
Adidome ¢ Asikuma Junction Road (38.4km) forsections of the Eastern Corridor
international transit systenN2)

Thisdocument isthe mainEnvironmental and Social Impact Assessment (ESIA) ctuldy
proposed projectoads. It has been prepared based on the ESIA conducted for the Eastern
Corridor international transit route (N2) Project It was devised in accordance with the
guidelines and procedures for environmental and social assessment of the African
Development Bank (AfDB) for Category 1 projects and existing policies in Ghana.

2.1 Purpose of the ESIA

The proposed projectoadsrequire that an Environmentaind SociahsessmentProcedures
(ESAP) of the AfDBand existing Environmental and Social Assessment Regulatory Policies of
Ghana EP#or the Proposal be undertaken. More specifically, as part of taeetbpmental
procedures of the Prograjan Environmentaand Socialmpact AssessmenEfA) Report is

to be prepared before the commencement of theoject roads Therefore, the GHAs
committed to achieving and maintaining environmental and social standards, such that any
adverse environmental and social impacts resulting from the constmuctperation and
maintenance phasesf the projectroadsare minimized or reduced to the best acceptable
levels. Moreover, in consonance with the preservation and conservation of the immediate
environment of theproject roadssites, the GHAis also committed to workingvith all the
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project neighboring communities and project stakeholders, rigfitom project
conceptualization through project implementation stages.

2.2 ESIA Study Objectives
The Terms of Reference (TOR) for B&AStudy are:

1 To identify issues that may need to be evaluated as-pathe Impact Assessment
stage.

1 To identify likely impacts of the proposed Project on Physical, Biological/ Ecological
and SocieEconomic/SocigCultural Environment of the project zone, to predict and
evaluate these impacts and determine significance of these impacts with respect to
technical and regulatory concerns,

1 To propose appropriate mitigation measures that should be incorporated in the design
of the project to minimize if not eliminate the adverse impacts.

1 To assess the compliance status of the proposed activities with regptut
Environmental and Social Regulation or Legislation of Ghana, Metropolitan/District
Assembly By.aws, African Development Bank (AfDB) Operatioai@gtardsand
Categorization Definitions

1 To develop a Environmentaland SociaManagement Plan @1P) © provide an

implementation mechanism for the environmental as well as social mitigation

measures identified in the study.

To detect adverse effects in time for correction through Monitory Program.

To identify alternatives to be evaluated at Impact Asses#nstage with the main

purpose of focusing the environmental and social assessment on reasonable and

feasible alternatives examination.

1 To conduct comprehensive stakeholder consultations as part of public participation
process.

1 To develop institutional qaacities and strengthening plan

= =4

2.3 ProposedProjectRoadsOverviewand Assessment

Ghana, located on the West Coast of Africa, is bordered by the Gulf of Guinea in the south,
¢232 AYy GKS 91adszs /20S RQL @2 A NBhesoyintryildsS 2 Sa iz
been playing a leading role in West Africa since gaining independence in 1957. Ghana has a
population of approximately 25 million (United Nations Development Program, 2011) and a

land area of 238,537 kin

The economy of the Country has gnoin recent times underpinned by a relatively sound

economic management, a growing competitive business environment and improving social

and economic infrastructure. The country is endowed wighural resources with

agriculture accounting for 25% of GsoBomestic Product (GDP) and employing about 50%

of the active work force. Gold, cocoa, timber, diamonds, and bauxite are major sources of

foreign exchange. The production of Oil in the Country, which began in December 2010 has

also helped sustain econom®NR g 1 K® ¢ KS y Il A2y Qa DNR&aa bl (A?
at US$ 1,230 per capita (World Bank (WB), 2010). The volume of interalatemgo meant

for its neighbeing landlocked countries has been increasing in recent times. There are
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however challengewhich the nation would have to deal with in facilitating tréref
vehicles from the neighbiong countries, such as chronic congestion in and around Accra,
the capital city, and Kumasi, the second largest city.

The situation currently hampers fast aetficient movement of cargo to the neighbing
landlocked countries necessitating that an alternative rast&lentified and developed to
facilitate transit and trade A possible alternative international transit route to BunkiFaso

is the Eastern Cardor (N2). The Eastern Corridor which lies to the east of thentry, and
approximately 695 knm length commences from Tema Roundabout through some
important towns in the GreateAccra, Volta, Northern Regions and ends at Kulungugu in the
Upper East Regn o the country. This corridor is about 200km shorter than the Central
Corridor but has a substantipbrtion unpaved with ageing bridges and experiences
washouts and dmages during theainy season making travel difficult.

24  Project Roads Purpose arideeds

TheAsutuare Junctioq Volivo Road (28.3km), Dufor Adidomésikuma Junction (38.4km)
and Asutuare Aveyime Road (24.0krhjpve immediate impact over 5.4 million inhabitants,
majority of whom live below the poverty line. The road traverses @a @nat is noted for its
production of cassava, corn, tomatoes as well as cash and food crops for consumption and
exports. The current state of two of the roads if not improved shall result in the total
deterioration of the road with the resultant prohiliwte capital cost for a t@ rehabilitation

and it sociakffects. The vehicle operating cost is high. Increased travel times on the bad
state of the roads become disincentive to business.

1 Section 1 Asutuare Junctiorg Volivo (28.3km)
This 28.3km roatiranches eastwards from Terftkosombo road at Asutuare Junction and
passes through agricultural and commercial towns/villages in the Eastern region to Volivo.
The surfae is generally gravel but it Baome sections paved. The road is of width 7.3m, at
the paved section and of lower width at the unpaved sections.

1 Section 3Dufor Adidomeg Asikuma Junction (38.4km)
This section currently does not exist and would have to be built through a virgin area.
Preliminary road alignment has been developed by ¢bnsultant who was engaged for the
feasibility study of the road and can be made available.

1 Section 2AsutuareAveyime Road24.0km)
This 24km section stretches southwards from Astsuare through agricultural and commercial
towns/villages in the Voltaegion to Aveyime. The road is gravel surfaced and is distressed
in sections. The road is of width /3

2.5 Content of the ESIA Report

This ESIA Report consists of the following AfDB format with respect to pertinent chapters:
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Executive Summary

Introduction

Policy, Legal and Administrative Framework

Description of Project and Justification

Description of Project Environment

Presentation of the Alternatives Considered

Results of the Comparison of Alternatives

Potential Environmental and Social lagts

Mitigation/Enhancement Measures and Complementary Initiatives
Expected Residual Effects and Environmental Hazard Management
Monitoring Program

Summary of Public Consultations and the Opinions Expressed
Environmental and Social Management Plan (ESMP)

Institutional Capacities and Strengthening Plan

Conclusios

Recommendations

Annexes
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2.6 Methods Adopted for Assessment

The environmental and social screening process through scoping involved an initial evaluation
of the project roads in terms of the neddr ESIA study and the level of assessment required.
This process also included the use of a checklist to determine the baseline information data
gathering through literature review and observation of field characteristics of the entire
project roads. Thescoping exercise captured the main potential environmental and social
issues focusing on direct and indirect effects arising from the project roads implementation
process.

2.6.1 Scoping Objectives
The primary scopingbjectives of the Poposal are as follow:

1 Informaion gathering on the proposed type oflevelopment and its likely
environmentaland social impacts

1 Assessment of project sitend surroundingareas land use patterns and susceptibility
to change by the proposed development.

1 Consultation and engagemnt of local communities, institutions and agencies as
stakeholdergo determine the environmentadnd social issues of mastncern which
should be included in thESA Study.

91 Description ofthe proposed project highlighting project activities likely tavk
potential environmental and social significance.

1 Policy, Legal and Administrative Framework relevant to Ghana government policies,
regulations and laws governittige proposed project, including Metropolitan/District
AssemblieByelLawsand AfDB Operatnal Safeguards and Categorization Definition

1 Alternatives consideration to the proposed Project.
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2.6.2

Description of the Present Project Environment.
Identification d potential environmental and social impactsluring the pre-
construction,construction, post-constructionand maintenance lpases of the Project.

Assessment of Principal Environmental and Social adverse and beneficial impacts of

the Project and mitigation considerations.

Environmental Management Program, Monitoring and Control of activities at

constructional and operational stages of the Proposed Project.

Scoping Exercise and Issues Identification

The scomg exercise for this Proposal has been undertaken. But tbpd3al isyet to be
registered with Ghana EPA (Environmental Protection Agency), bBsing EALl. Howeer,
field visits to the projectocationand consultation with all relevant stakeholdeiave been
carried out. Here, the major objective had been identification amh direction of the

Environmentabnd SociaRssessment @) Study on the potential environmental and social

impacts to focus only on the significant and key issod®e addressed

2.6.3

Scope of Worksor ESA Study

The sope of works carried out invadd these logical steps:
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2.6.4

Environmental and Social Assessment (Field and Desk work).

Baseline Survegtudies data acquisition

Conduction of Stakeholders Consultations and Engagement.

Impact Predictions and Evaluation.

Provsional Environmentand SociaManagement Plan Preparation
Preparationand Presentation oDraft FinalESAfor ClienfAfDBEPA Ghan&eview.
Preparationand Presentation of Fin&3Afor Cliert/ ATDBEPA GhanReview.
Preparation and Presentation of FirBdA Report

Study Aproachfor Scoping Phase

The following activities or task assignments were adopted at the Scoping Phase:

= =4 4 -4 A8 -

2.6.5

The Scoping Phase resulted in the identification of potential environmental and social impacts
that will result from the implementationf the Roposal.This phase also looked at identifying

Field Inspection and Observational Studies
Environmental Sampling and Analysis
Terrestrial and Aquatic Studies

Laud Use Studies

Socie Economic and SocipCultural Studies
Consultation Program

Methodology for Data Gathering Scoping Phase
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feasible alternatives related to the proposed poj activities.Finally, the Scoping Phase
provided reasonable opportunity for relevant stakeholders to be involved in the process.

1 Fieldinspections and Observational Studies

Linear surveys and observation of the project sites were carried out to confirm and establish
all relevant baseline environmental and social issues and conditions to be affected or are likely
to develop from the propsed project implementation. And through field inspection and
observational studies, data were collected and compiled, to develop the baseline or pro
project conditions with regards to the project zone physical, biological/ ecological and human
development.

1 Environmental Sampling and Analysis

An Initial Environmentadnd SociaExamination (I8£) was conductethrough project sites
observational studieso ascertain whether there were significant triggers and drivers of
environmental and social effectshich leadgto the devdopment of a fulblown ESIA

1 Terrestrial and Aquatic Studies

A walkg through of project sites were undertaken. Primary data on vegetation and natural
resources were collected, to depict potential rparennial wetlands, habitaypes and other
biodiversity assets of nature. Secondary sources of data were consulted on terrestrial
vegetation tygs, invasion species in coastalgetation type, species of speciahcern and

flagship species andnportant Bird Areas (IBAs) and BidsliNE A 1 & a1l h¢é aLlRiao

 Land Uses Studies

Detailed field investigations on landscape and land use pattern were undertaken to locate the
following features:existing commercial operational zow&erview, existing open spaead
fallow lands existing land uss, cultural, historical, heritage and archaeological sites. A
topographcal map (1:50,000) of the projeatea was used.

1 SocieEconomic and Soci€@ultural Studies

Observational $idies and interviews of farmers, traders, driveBHA officials, project

Sy ot I S  O2popaldagrh iveveS daftied outthrough the administration of
guestionnaires Data compilations on soceconomic and socioultural issues very likely to

emerge as potential impacts of the proposal were undertakempplementary infanation

gl a az2daAKG 2y NBaLRy RSigcludhgresménts, fagk NsBxafifeRndA Y F 2 NJY
demography, ethnicity and cultural practices.

1 Consultation Program
[ 2yadzZ GFGA2y 6AGK FFNYSNRBRZ O MidS,NEGRHA offifidisd G NA O (

drivers, business owners andeighboring community residents and key and relevant
stakeholders were undertaken. Specific concerns relating to environmental and social
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impacts addressed issues on flora and fauna, constructionsacaeads, dust, noise and
vibration pollution, flooding diturbance and construction traffic nuisance.

2.6.6 ESA Study Approach and Methodology
1 Study Approach
The study approach involved the adoption of task specific assignments and activities such as:

x Plgging Data Gaps after Scoping Phase
x Conducting Specialist/ Professional StudieEalAPhase

1 Plugging Data Gaps after Scoping Phase
This phase covered the following steps:

Additional Field Visits/ Reconnaissance Studies

Detailed Environmental an8ocial Component Examination

Detailed Terrestrial and Aquatic Studies

Detailed Socikeconomic and Soa@ultural Studies

|l RRAGAZ2YFE {GF1SK2f RSNR& /2yadzZ dFrGA2y | YR
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1 Conducting Specialist / Professional Studies &4APhase

This stage capturethe following:
1 Biodiversity (Flora and Fauna) Resources Studies

Detailed impact assessment studies have been conducted to profile the vegetation cover and
its accompanying fauna species content corigeto the flora habitat. Any feasible fauna
migratory routes present within the prope corridor have been discussed, where applicable.

1 Visual and landscape Character Studies

The character or quality of important aesthetic resources has been captured. A visual impact
assessment has been preparem define the following: visual characteristics of the Project,
the Project site and surrounding areas.

1 Archaeological, Cultural and Heritage Resource Studies

All archaeological and cultural facilities of interest, within the project zone, have been
evaliated and discussed under this headline. An archaeological, historical and cultural desk
based assessment (including consultations with stakeholders) have been undertaken to
determine the risk posed to burietleasure from the proposed development. Refece has

been made tohistoric records held by the GHASIimilar studies were conducted based on
information gleaned from previous studies, literature, publications, websites and desk top
studies. Such studies included the following:
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Traffic SensitivityAnalysis and Impact Studies.

Demolition Sensitivity Analysis and Impact Studies.

Eastern Corridor N2 Project Community Needs Assessment.

Traffic Congestion Threat Assessment.

Gechydrological, Floods and Runoff Resource Studies

Roads and Traffic Networkuslies.

Hazardous Chemicals/ Materials Studies.

Flooding Risks and Impact on Health and the Environment Assessment.

Risks Associated with Inappropriate Processing and Dumping of Hazardous Waste
Assessment.

Air Quality (Dust, Gas and Odor) Studies.

Groundor Surface Water Contamination by Leachate Studies.

Construction Site Debris Studies.

Nuisance Effects from Vermin and Vector Studies.

Workers Health and Safety Studies.

Fire Suppression and Spontaneous Combustion Studies.

Habitat Loss/Dissection Studies.

Bridge for Volta River Crossing Studies.

Compulsory Land Acquisition, Resettlement and Loss of Income/Livelihoods Studies.
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2.6.6.1Methodology of Data Gathering
1 Scoping Phase Data Gaps

Data gaps emanating from the Scoping Phase were plugged by undertakirgjldivéng

measures: revisiting of project sites by additional site visits; conducting detail environmental
components examination of aivater and noisegonducting detail terrestrial and aquatic

studies on freshater wetland, zone of coastgrasslandshrubs, thicket, insects and butter
FEASAE I O0ANRQA KIFIoAGIG dGewlSasz ylFadz2NBE 02y aSN]
use studies on settlement patterns, existing open spaces, existingusandonducting etail
sociceconomic and soctoultural studies on lifestyles, influx of outsiders, social fabric
changes, increase employmembtential, youth unemploymentpoverty level, etc.

1 ESA Phase Specialist/ Professional Studies

Comprehensive specialist/ professional studies have been undertaken to gather data for the
following relevant areas: biodiversity impact assessment; visual and landscape assessment,
archaeological, cultural and heritage resources assessment ; biodivilrgtt assessment;
gechydrological floods and runoff assessment; roads and traffic network assessment;
hazardous chemicals materials assessment; air quality assesseemtjition impacts and
construction site debris assessment; worker health and gatetsessment; fire suppress

and spontaneous combustigtudies.
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Chapter3 Policy Legal and Administrative Framework.

31

Requirements

To set the stage for the necessary requirements of the TOR, the following presentation will
be made:

T

l

l

Section3.2: Institutional Frameworkan overview of the major entitiesonsisting of
the framewok in which theEastern CorridoN2 Project will be implemented;
Section3.3: Overarching Implementation Frameworla,description of the specific
framework, established by the HA and

Section3.4: Relevant Policig Legislation and Regulationa,description of thelaws
regulations and standardrrangements that are anticipated at the Projeatvel.

With this contextual information as general bgc&und, the sections which follow address
the stated requirements TOR for the preparation of tH8A, i.e. the stipulation that the
section of the document addressing framework ssshall identify, discuss arui/assess:

3.2

l

Government of Ghana policiesegislation (including international treaties and
obligations) and regulations relevant the Eastern Corridor NRrojectand Activities.
These requirements are addressedsection 2.5: Project Regulatory Compliance.
Eastern Corridor NZProject Activities are consistent within the fnaework of
International EHS Guidelines, Performance Standadd Safeguardapplicable to
the Project. These requirements are addressed isection 2.6: International
Performance Standards Compliance

Resources andapacity of GHAand of the regulatory and implementing agencies
responsible for environmental and social issuelevant to theEastern Corridor N2
Project. These issues are addressed $action 2.7: Environmental and Social
Oversight Capacities.

Institutional Framework

Ghana has the necessary institutional framework with considerable professional expertise
that would be required to implement an undertakjrsuch as th&astern Corridor NRroject

ESA Program.The following are the general prtEs of key institutions that cabe expected

to participate andor provide support in the implemeation of the Eastern Corridor N2
ProjectESAProgram.

T

Ministry of Transport (MoT)

MoT was formedrom former agencies of two (2) government ministries namely the Ministry
of Roads and Highways and the Ministry of Transport and Communication in 2001. After the
merger, it was known as the Ministry of Roads and Transport. The name was changed in 2009
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to the Ministry of Transport. The purpose for the agency merger was to create an autonomous
ministry that could effectively formulate and coordinate transport policies for the country.

1 Ministry of Roads and Highways (MoRH)
MoRH was established to provide imtegrated, efficient, coseffective and sustainable road
transport system responsible to the needd society, supporting growth and poverty
reduction and capable of establishing and maintaining Ghana as a transportation hub of West
Africa. It has the are functions of: policy formulation; monitoring, evaluation and
coordination with regardto the road infrastructure sector; development and maintenance
of road infrastructure; improving the road safety and environment; financing of road
maintenance training of professionals (Engineers and Contractors).

1 Ghana Highway Authority (GHA)

GHA was formed and continue to exist under GHA Act 1997 (Actlib&Xesponsible for the
FRYAYAAUNI GA2YyS O2yiGNRBfI RS@OSt 2LIYSyidwoky R YI A
G20FftAy3 mMoZocTtT 1Y YR NBfFGSR FIFIOAt{AGASAD |
DKIyYylFIQa G2t NRIFIR ySig2N] 2F nnimyc 1YO®

1 Ministry of Finance and Economic Planning (MoFEP)

¢CKA& F3SyoOe YlIylF3aSa G§KS OSy &siblé for reBasigyhoNgy Y Sy (i Q3
to be paid to projectffectedLISNBR 2y Qa4 ot !t av o6& DI! dzy RSN (K
the approval of the compensation figures, this ministry, subject to the availability of funds
releases the total amount to GHA for subsequpayment to the PAPs.

1 Environmental Protection Agency (EPA)

The EPA formulates the national environmental polignd coordinates and monitors
activitiesthat could havean impact on the environmenthe EPA ensures that development
plans and programsonsideringenvironmentaland social concerns through Enviroental
and Sociallmpact Assessment (OESIA EPA also ensures regular monitoring of -pre
determined environmental indicatorsWhere necessary, EPA enforces the environmental
law. It disseminate public information on the state of the environment and carries out-non
formal education pograms.TheEastern Corridor NRrojectESIArogram will subject to EPA
Ghanareview.

1 Ghana Health Servicd§&HS)
It is responsible for implementing nationadlicies under the control of the Minister of Health
through its governing Counglthe Ghana Health Council. It increases access to good quality
health and manage prudently resources available for the provision of the health services.

1 Town and CountryPlanning (TCP)

The Town and Country Plangiis responsible for planning and managemehgrowth and
developmentof cities towns and villages in the countnyt therefore seeks to promote
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sustainable humasettlements development based girinciples ofefficiency, orderliness,
safety and healthy growth of communities.

1 Electricity Company of Ghana (ECG)

The ECG is responsible for the provision of quality, reliable and safe electricity services to
support the socieeconomic growth and development of Glan

1 Ghana Water Company Limited (GWCL)

Asapublicutilito2 YLI y& > D2/ [ Fdzy dillkwaigrduppliér anid vSeesO 2 dzy (i N
the urban water sectorlt undertakes capacity building in Water Quality Mamibhg and
Surveillance in Ghana.

1 ForestryCommission (FC)

The FC of Ghana is responsible for the regulation of utilization of forest and wildlife resources,
the conservation and manageent of those resources. THember Validation Department

of the Forestry Commission of Ghana is responsitilevéoifying the legal origins of timber
products harvested in Gharfar local utilization and foexport.

1 Metropolitan/District Assembly /D A)

TheProjects fallunder the jurisdiction of ong1) Metropolitan, eight (8) District Assemblies
and three (3Regions. The Metropolitan Assemld Hqin the Volta Regionyhile the District
Assemblies areYilo Krobo, Manya Krobo and Agyaman (in the Eastern Region); Dangme
West and Dangme East (in the Greater Accra Region) and South, North Tongu, Adaku
Ayigbe (in the Volta Regionlhe Metropolitan/District Assemblies arthe highest political
authoritiesin the metropolisand districts. The Metropolitan/District Assemblies héotal of
over 70 members, roughly 70 percent of whomeaelectedand 30 percent are appointed.
Assembly members are responsible for deliberationevaluation coordination and
implementation of programs accepted aappropriate for the metropoliseconomic
development.

1 Non- Governmental Organizations (NGOSs)

There are many local and international NGOs in the country which have been implementing
projeds in a participatory mannerThey are supported by several donor agencies and
organizations such as UNICEF, UNDP, DANIDA and Water Aid, among others.

3.3 Overarching Implementation Framework

TheGHAhas a Corporate Responsibility and Sustainability Policy Framework which underlines
her operations with regards to Environmental andcfal Performance of Road Sector
Infrastructure Facilities and SociEhthanement,Development and Expamsi ProgramsThe

C NJ Y S anddFigRificantomponents fothe purposes of th&ES|Aare:
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1 Understanding the Impact of our Operation on the total environment and social scale
through control of Energy, Water, Transport andaliosm Footprint.

1 Assessing the imga of our pograms on the road corridofabric, neighboring
communities and the total environment and social footprint.

TheGHAaims to guide theEastern Corridor NRroject with long term sustainabyitfootprint
analysis in mindMoreover, the GHAcarries the ultimate reponsibility for ensuring thahe
proposed Project is designed, constructeddayperated in conformance witmiernational
General EHS Guidadis, EHS Guidelines for Rodafsastructure, EHS Guidelines for Water
and Sanitation and InternationgPerformanceStandards, inclding Ghana EPA compliance
requirements GHAEnvironment and Social Management Framewarid Industry Best
Practice to achieve threquired emission anstorm water and un off standards.

3.3.1 Sub/ 2y GNF OG2NRA t2f A0& CNI YSg2N]

All subContractor(s) to be engaged by any sedekctontractor(s) olisGHAProjectwill have to
be guided by &ubContractor(s) Policy Objectivéo be developed byGHAwhich will ensure
the following:

1 Provision of opies of Construction Environmentaland SocialManagement Plan
(CESVIP) to be developed by the Contractor(s) and given to theGaititractor(s) staff
to ensure complince with all InternationalEHS GuidelinesAfDB Operational
Safeguards Ghana EPA Requirements applicable toRhgect.

1 Appointment of Representative of the Contractor(s) to iempent the CESVIP and
ensure thatall employees of Sutontractor(s) are aware of th€ESVIP and its
requirements.

3.3.2 Contractor(s) Certification and Commitment Framework

The Managing Director and the entinreanagement team of the Contractors{sjll have to
attest to adherence and enforcement of National and International Laws and Regulations
applicable to Occupational Health, Safety and Environmeatal SocialProtection and
Consevation for theEastern Corridor NRroject. Moreover, the Caractor(s) team will have

to attest to a commitment that ensures that the overall environmental and social quality,
integrity and industrial health aspect of contractual obligations will be given the highest
priority during project execution.

3.4 Relevart Policies, Legislation and Regulations

In principle, the imementation of the Proposal SELISOG SR (2 O2YLX & 6Ad
regulations and standards asell as requirements by whiclGhana is bound under
international agreements. EBhprocessnust ensure that the ®posal is undertaken as part

of programs fuded byAfDB.The FPoposal must fulfill environmental and social objectives
andtargets of other policies anplans while not conflicting with them.

35 Project Regulatory Compliance
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Theroads pojectwith its implementationactivitiesshould beconsigent with the Ghand&PA
regulatoryframework.The InternationaEHS Guidelines and AfDBerational Safeguardse

in some instances more stringetitan the Ghana Framework, but are not in conflict with the
Ghana Framework.  The Regulatory Framework is also consistent with the applicable
international and environmental and social assessment directives.

35.1 International Environmental Conventions
Ghana is a signatory to these applicable international conventions:

The United Nations Convention of Biological Diversity (the Biodiversity convention)
United Nations Framework Ceention on Climate Change

Vienna Protocol for the Protection of the @& Layer

Montreal Protocol on Substances that Deplete the Ozone Layer

BaselConvention on the Control of Tra®undary Movements of Hazardous Wastes
and their Disposal.

= =4 -4 4 -4

3.5.2 Legislation Relevant to Biodiversity

Land Planning and Soil Conservatiar, 1957
Town and Country Planning Ordinance 1945 (Cap 74)
Economic Plants Protection Decree, 1974 (AFRCD 47)

= =4 4

3.5.3 Conventions Related to Biodiversigonservation to which Ghana is
Sgnatory

1 Convention Cocerning the Protection of the @ld Culturaland National Heritage
(16" November 1972).

1 Convention concerning Prevention and Control of Occupational Hazards caused by
Carcinogenic Substances and Agentd'(Rhe 1974).

1 Convention Concerning the Protectiof Workers Against Occupationidiazards in
the working Environment due to Air Pollution, Noise and VibratioH fhe 1979)

3.5.4 National Regulatory Compliance Requirements

Environmental Protection Agency (EPA), Act 1994
Environmental Assessment Regulations 1999 (LI 1652).
EnvironmentaAssessment (Amendment) Regulations 2(0021703)
National Building Regulations, 1996 (LI 1630)

Planning PermissiogLocal Construction Act, 1993 (Act 462)
Energy Commission Act (199%9t 54

Factories, Offices and Shops Act (1970) Act 328

Forestry Commgson Act (1999) Act 571

Wild Animals Preservation Act (1961) Act43

National Museums Decree (1969) NLCD 387

Water Resources Commission Act (1996) Act 552

=4 =4 =4 8 -8 -8 _9_49_9_°_2
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3.6

Fire Protection Act (1994) and Fire Protection Regulations 2004 (LI724)
Ghana Water Company Limited At993)
State Lands Act, 1962 (Act 125)

State Lands Regulations, 1962 230)
National Development Planning Act, 1994 Act 479
Local Government Act 1993, Act 462
Road Reservation Management Manual for Coordination, 2001

Environmental and Social Managemé&mamework ESMF) for the Road Sector 120
Resettlement Action Framework for the Road Sectof,(20

Environmental and Social Oversight Capacities

Therequired description of th resources and capacities @HAand of the regulatory and
implementationunits responsible for environmental and social protection @hghning for
implementationand oversight of environmental and social issues relevathe Project are
shown inTables1.0 and 20.

Table 1.0 International Agreements Relevant to Project

Development

Topic Strategic Action Objectives Relevant to Project
UN Convention Biological Diversity (1992)
Convention of Preservation of Wetlands for
Biodiversity Migratory Birds (Ramsar), (1971) Maintain and Enhance
Biodiversity.
The African Convention dhe Conservation of
Nature and Natural Resources (1968)
WHO Air Quality Guidelines (1999) To Protect Human Health and thg
Environment from Harmful.
Stockholm Convention on Persistent Organic impact of POPs
Pollutants
Eradicate extreme poverty and
hunger; Achieve universal prima
education; Promote gender
equality and empower women;
Reduce child mortality; improve
Human

Sustainablddevelopment GoalsDGS)

maternal health;

Combat HIV/ AIDS, Malaria and
other diseases; Ensal
environmental sustainability, and
Develop a global partnership for
growth and development.
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Beijing Platform for Action

gya22Aya 3I200Qa
partners and civil society
organizations to mainstream
gender in policies, programs and
activities.

Water

Ramsar Convention

Protection of Migratory birds

UN Framework Convention on Climatic Change
(Kyoto Protocol), (1997)

Aim of the UN Protocol is to
combat climate change.

Climate and

Air Quality

Vienna Convention on Protection of Ozone Layer
(1987)

To protect human health and
environment against adverse
effects resulting from
modification of the Ozone Layer

Montreal Protocol on substances that deplete the
Ozone (1989)

To protect the Ozone layday
taking precautionary measures tq
control equitably total global
emissions.

Cultural
Heritage

UNESCO World Heritage

Convention, 1972

To ensure that affection and
active measures are taken for thg
protection, conservation and
preservation of cultural and
natural heritage.

Sustainable

Development

Agenda 21 (1992). Action

for Sustainable Development

To promote sustainable
developmentat a local and
regional level by taking into
account environmental and socig
protection in the development
process.

Waste

Basel Convention

To control transboundary
movement of hazardous waste
and their disposal

Source: KE & Data Records

Table2.0 National Policies, Plans and Programs Objectives of Relevance to the Project

Topic

Strategic Action

Objectives Relevant to Project

Regulatory Institution

EPA Act 1994 (Act 490)

Establishes the mandate of EPA
oversee and regulatadverse
environmental and social issues
for development projects.

Relevant

Legislations

Fees and Charges Amendment
2014 (LI 2216)

To ensure sound management o
the environment and the
avoidance of exploitation of
resources in ways that is
detrimentalto the environment,
resulting in irreparable damage.
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Revision of Environmental Environmental Assessment To prescribe adequate

Permitting Fees Charges (Amendment) Regulations 2002 | Environmental Permitting Fees
(LI 1703) chargeable to development
projects.
Regulatory Institution Water Resource Commission Establishes the mandate of WR(
(WRC) Act 552 of 1996 to oversee and regulate national

water resources quality and
sustainability.

Regulatory Institution Ghana Water Company Ltd Act | Establisheshe mandateof GWCL
461 of 1993 to oversee, regulate and ensure
the distribution of potable water
for drinking.
Regulatory Institution Energy Commission Act 1997 (A| Establishes the Energy
541) Commission to oversee the

sustainability of energy use
through educatiorand awareness
creation.

Regulatory Institution Prevention and Control of Pests | Establishes Ministry of Agricultur
and Disease of Plants, Act 307 | Quality Control Division to
oversee, prevent and control
plants diseases and pest through
fumigation schemes

Regulatory Institution National Development Planning | Regulates the national

Act, 1994 Act 479 developmental agenda through
harmonious spatial planning in
tandem with human growth

indices.
Regulatory Institution Local Government Act 1993, Al Regulates the metropolitan,
462 municipal and districts assemblig

in strategic measure®wards
governanceplanning and
development agenda to ensure
sociceconomic sustainability.

Source: KE & Data Records.

3.7 Environmental Screening, Determination ar@@onditions
3.7.1 Ghana Environmental Protection Agency Environmental Guidelines

The EPA requires thabh&nvironmentabnd Social Impadssessment @A) becarried out
for significant impact undertaking (any enterprise, activity, scheme of development,
construction, project, structure, investment plan, program, déitian, rehabilitation or
decommission) to provide adequate information on the undking as the basis for
decisionrmakingand decisiortaking The findings of the &A are compiled inra
Environmentaland Social Impact AssessméBbIA Report Under theEastern Corridor N2
Project,ESAReportwill be requiredunderthe Ghana EPA Guidelines.
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3.7.2 African Development Bank's Policies, Guidelines and  Safeguards

African Development BanKAfDB) integrates environmental considerations into major
transportation projects, i.e. those exceeding 50 km and needingomaghabilitation or
upgrading. They are classified as Category fdtojects which require detailedESIA
investigations. The projectaust meet the basic goals and objectives of AfDB environmental
and sociapolicies and guidelines. Further AfDB policidevant to the project include:

1 AfDB Environmental Policy

AfDB policy framework on environment policy has been anchored in theepbnof
sustainable development. The policy stresses the anticipatory nature of sustainable
development rather than the reactive responses so predominant in development related
decisions.

ThisESIAeport for the project roagdwas therefore carried ouniconsideration of sustainable
development of the roaslproject, while identifying possible negative and positive impacts on
natural and human environment.

1 AfDB Involuntary Resettlement Policy

The primary goal of the involuntary resettlement policydsehsure that when people must
be displaced they are treated equitably, and that they share in the benefits of the prhpgct t
involves their resettlement.

1 AfDB Guidelines on Cooperation with Civil Society Organization

The AfDB considers the Africeivil society as a primary stakeholder and help to enhance
transparency and accountability due to the need to change information disclosure policies

and enhance participation of stakeholders in the bank operations. The civil society includes

groups such athe; nongovernme/ (i I £ h NA | y A Tommuhig Baseédb Dh Qa v =/
hNBFYyAT FdA2ya 6/ .hQaos LIS2LX SQa 2NHIYyAT FiAzy
others. The civil society organizations are central to the banks efforts to implement the
participatory appr@aches especially in reaching to the poor people and women which are

the priority target groups who have little influence and control over decisions and actions

that affect their lives.

Africa Development Bank (AfDB) has adopted an integrated approastvimnmental

assessment in the scalled Integrated Environmental and Social Impact Assessniesit|
JdZA RSt AySad ¢KS DAdzZARSEAYSaQ YIFI22N) 262S0O0GA0S
adequately consider crossuitting themes while assessing the evimental and social

impacts of a project. Th&BIAGuidelines assist in the project design, as many potential

adverse impacts can be avoided or mitigated by modifying or adding certain project

components to the initial design. They also provide guidanchow to adequately consider
crosscutting themes in both the preparation and assessment phases. Theautsyy

themes prioritized by the Bank are the following: poverty, environment, population, gender
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and participation. In addition, the Bank has ratlg adopted health priorities that are
transversal issues by nature: HIV/AIDS and Malaria control. Consequently, health outcomes
are also considered as a craggting theme in the ESIAGuidelines. There are several
operational princifes discussed in thguidelines, including the following:

x Gaining and providing information: The bank is expected to make available
information to the public and draw knowledge, information from them. The regional
member country authorities are expected to be responsivéhcivil societieQ
request, issues and coas on bank supported prograsrand projects,

x Involvement of the civil society organizations (CSO) in policy making: The bank
collaborates with the civil society organizations and the regional member coumtry t
factor in the interest of the stakeholders in both policy and project activities. The
bank takes deliberate measures to remove barriers such as gender biases and other
inequalities to allow effective participation,

x Civil Society Participationinopefaty Y LG Q& (GKS NBALRYAAOAL Al:
country to give responsibility to the CSO in programs financed by the bank loans,

x To foster effective CSO involvement the AfDB request the regional member country
to provide institutional support to CSO feapacity building purposes,

x  The AfDB remains optimistic and committed to effective engagement with the CSO
in the future.

1 AfDB Policy on Poverty Reduction

Poverty is not limited to the lack of the physical resources for development, but also rooted
in the inability of poor people to influence forces and decisions that shape their lives. AfDB
considers the empowering of the poor people to actively participate in the development
interventions for sustainable poverty reduction. The main objective of plalicy is to

provide a framework for action by putting the poverty reduction at temterof bank

lending and nodending activities for the regional member country. There are several
guideline principles highlightkin the policy. These include:

x The ank focuses in the analysis of incidences andiepth causes of poverty in
Africa and these consequently results in formulation of pati@ed intervention
mechanisms,

x  Support of national capacity building, promotion of participatory approach,
development on the new forms of partnership and establishment of poverty
monitoring systems,

x Internal policy coherence to strengthen the existing sector policy and fill gaps in
specific areas from poverty reduction,

x Requires a strong partnership that facilitates the consistence between the bank
poverty policy and poverty reduction strategies,

x Handles the new conceptual framework that expands the concept of poverty beyond
income neasures and its causes; addresses the economic aneéo@momiccauses
of poverty.

The objectives of the policy are to ensure that the disruption of tpe livelihood of people in
GKS LINRP2SOGQa FNBF A& YAYAYATI SR Syads2NB GKI G
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assistance to improve their living standards, provide explicit guidanBamdk staff and to
borrowers, and set up a mechanism for monitoring the performance of the resettlement
programs. Most importantly, the resettlement plan (RP) should be prepared and based on a
development approach that addresses issues of the livelihoodiaimgy standards of the
displaced person as well as compensation for loss of assets, using a participatory approach
at all stages of project design and implementation.

9 AfDB Environmental an&ocial Assessment Procedure SEP)

The main purpose ofhe Environmental and Social Assessment Procedures (ESAP) is to
improve decision making and project results to ensure that Bardnced projects, plans and
LINEINI Y& FNB SYy@ANRYYSydGrtte IyR az20Alffe
and gudelines.

The primary objective of the ESAP is to provide a formal process for the internal and inter
departmental environmental and social review of Bdimanced projects, programs and
plans. The procedures highlight the various steps that shall bewed to assess
environmental and social risks and benefits along the project cycle.

In addition, the ESAP aim to ensure the integration of environmental and social dimensions
into the public sector project cycle from country programming to p®sluation An
integrated approach allowsterrelations between environmentaand social issues and to
favar a multidisciplinary review of key concerns in a timely manner.

ThiseESIAoroject report for the proposed itiative complies with the AfDBIAP maipurpose

and primary objectives. Impact areas and igation measures raised in tHenvironmental
and Social Management and Monitoring Plan for the project are enviromatig and socially
sustainablethe main purpose for ESAP.

1 AfDB Environment and SociSlafeguards
x Integrated Safeguard System (ISS)

African Development Bank has established an Integrated Safeguard System (ISS) for
comprehensiverojects review and ensuringeoss the board perspectives of
environmental and social linkages. The d8®prises of four components, all that existed
separately but with identifiable operationaleakness. The components include:

Integrated Safeguard Policja®ment (ISPS)
Operational &feguardq0OS)

Environmental and Social Assessmemicedures (ESAPS
Environmental and Sociahpact Assessment&§IA)

X X X X

Integrated Safeguard System (ISS) encompasses into five number (5NO) operational
safeguardsaddressing the following fields:

1 Environment
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InvoluntaryResettlement

Gender

Climate Risk Management @idaptation
Civil $ciety Engagementriamework
Health

Integrated Water Resourcesaviagement
Agriculture and Rural&velopment
Poverty Rduction

=4 =4 =4 48 -4 -8 -9 -9

The specific safeguds are briefly described below:
1 Operational Safeguard 1 (OS 1)

This is the maisafeguard that guides environment and social assessment as well as climate
issues. The safeguard governs the process of determining a projects environment and social
assessment requirement. ASs designed to identifgccess and manage potential

environment and social risks and impacts including climate change issues. More spiggifica
OS1 achieves the following:

Identify and assess risks and impacts,

Avoid and/or minimize, risks and impact,

Provide for stakehold& participation.

Ensure effective management of risks and impacts
Contribute to capacity building elements.

X X X X X

The categorization requirements under O&4% are also considered as supporfeguards.
Under the safeguards Environmental and Social Impasds#smentESIA studies are
undertaken on clearly defined projects while environmental and social management
framework(ESMF) is prepared for prograrar plans with a multiplicity of uncertain
projects.
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1 Operational Safeguard gOS 2)

The safeguard focuses on involuntaesettlements, land acquisition, population
displacements and requirements and compensation. It consolidates the policy commitment
and requirements on involuntary resettlements and incorporates improvements operational
effectiveness

1 Operational Safeguards 3 (OS 3)

This safeguard is designed to govern biodiversity and ecosystem services for the
conservation and promotion of sustainable use of natural resources. Among the focus is on
the integrated water resources management where comments translated into

operational requirements.

1 Operational Safeguard 40S 4)

0S4 governs pollution prevention and control, hazardous materials and resource efficiently.
It covers a wide range of impacts arising from pollution, wastes and hazandatesials and
particularly those under international conventions and regional standards. This also includes
greenhouse accounting. The OS4 principles also support OS1 described above.

1 Operational &feguard 5 (OS 5)

Laba conditions, health and safegre a major concern in projects. The Bank therefore, has
established OS5 to address requirements concerning works conditions, rights and protection
from abuse and/or exploitation.

1 Project Categorization

The poject screening through OS1 and in support of @GS ads to categorization of the
project. The project categories are guided by considered linkage levels as follows;

Category 1: Bank Operations Likely Gause Significant Environmentaha Social Impacts

Category 1 projects are likely to induce significant and/or irreversible adverse
environmental and/or social impacts, or to significantly affect environmental or social
components that the Bank or the borrowing country saiers sensitie. Some program

based operations or o#r regional and Sector program lodmasve significant adverse
environmental or social risks and are deemed to be Category 1. In some cases, projects are
included in Category 1 because of their potential cumulativeaiots or the potential

impacts of associated facilities.

Any project requiring a Full Resettlement Action Plan (FRAP) under the provisions of the
Fyl1Qa LRtAOe 2y Ay@2f dzy (I ChlegoNB. L&egonf1S Y Sy i

programbased operatias or regional and sector loansquire a SESA, and Category 1

investment projects require aBSIAboth leading to the preparation of an ESMP. For a
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project requiring a FRAP, tlieSIAncludes, and if there are no other issues requiring
assessment may Hemited to, the social assessment needed to prepare the FRAP.

Category 2: Bank Operations Likely Caise Less Adverse EnvironmentaldaSocial
Impactsthan Category 1

Category 2 projects are likely to have detrimental sipecific environmentaand/or social
impacts that are less adverse than those of Category 1 projects. Likely impactsvaséd
specific, largely reversible, and readily minimized by applying appropriate management and
mitigation measures or incorporating internationally rgeazed design criteria and

standards. An operation that involves resettlement activity for which an Abbreviated
Resettlement Action Plan (ARAP) is required under the ESAPSs is classified as Category 2.

Most programbased operationand regional or sectgsrogramloans designed to finance a
set of subprojects approved and implemented by the borrower or client are included in this
category unless the nature, scale or sensitivity of the intended pipeline of subprojects
involves either a high level of envirommtal and social risk or no such risk. Category 2
projects require an appropriate level of environmental and dagssessment (SESA for
programoperations, investment plans, and some corporate loang $or investment
projects) tailored to the expeetd environmental and social risk so that the borrower can
prepare and implement an adequate ESMP (for an investmemégt) or ESMF (for a
programoperation), to manage the environmental and social risks of subprojects in
O2YLX Al yOS gAGHKdAsOKS . lyl1Qa al ¥S3dz

Category 3: Bank Operations with igkgible Adverse Environmentalral Social Risks

Category 3 projects do not directly or indirectly affect the environment adversely and are
unlikely to induce adverse social impacts. They do not require an environmental and social
assessment. Beyond categorization, no action is required. Nonetheledssign a Category

3 project properly, it may be necessary to carry out gender analyses, institutional analyses,
or other studies on specific, critical social considerations to anticipate and manage
unintended impacts on the affected communities.

Category4: Bank Operations Involving Lending to Financrdermediaries

Category 4 projects involve Bank lending to financial intermediaries thérahor invest in
subprojects that may produce adverse environmental and social impacts. Financial
intermediares include banks, insurance, reinsurance and leasing companies, microfinance
LINE A RSNEZ LINAGIF(GS SljdzAade FdzyRa YR Ay@SaidyYS
provide equity finance to their clients. Financial intermediaries also include privateldic
sector companies that receive corporate loans or loans for investment plans from the Bank
that are used to finance a set of subprojects. Financial intermediary subprojects equivalent
to Category 1 and Category 2 are subject to the relevant OSresgeints, as if they were
directly financed Category 1 or Category 2 projects. However, if a client will use a Bank
corporate loan to finance highisk investment projects known at the time of loan approval,
the loan can be consideregdategory 1.
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3.7.3 AfDB Operational Safeguards

ThisESIAwill be undertaken to AfDB S y Rré&qdidngents. Somefinancial institutions are
either EquatorPrincides Financial Institutions (EBJlor have their own eablished and
highly detailedenvironmentaland sociarequirements. Thi&€SIAwill be completed in line
with International EHS Guidelines, Performancestandards and otherSector $ecific
Guidelines, whichake dl fundingA y & ( A (i dzii S & Dto &FoljindzA NS Y Sy (i &

1 Classification of Project

TheEastern CorridoN2 Project can be classified as/ | (i S8 NfBB project screening
under project categorizatiofbecause the projecwill have significanenvironmentaland
socialimpacts. Most of the impacts arexpected to be very significant or irrevdsi&. The
project requires fulblown environmentaland social impactssessment to examine the
LINE2SO0GQa LRGSYOGAlrt yS3landingests dng rRcondertdng A &S
mitigation and monitoring measures to prevent, minimiaecompensate performare. In
AfDBoperation the purpose of Environmentahd Social ImpadAsessment is to improve
decisionmakingand decisiortaking to ensure that project options under consideration are
sound and sustainable, and that potentially affected persons have pesrerly consulted.

1 Other Applicable Guidelines and Policies of AfDB
The other applicable guidelines and policies of the AfDB are:
¢CKS . lyl1Qa t2fA0& 2y DSYRSNIOoHnamoOT

The Engagement Framework Consolidated by Civil Society Organizations (2012);
The Polcy on Dissemination and Access to information (2012);

X X X X X X

The Environmental and Social Assessment Procedures for PubliorSeperations

of the Bank(2014).

x Handbook on Stakeholder Consultation and Participation in AfDB Projects and
Operations (2001)

Table 3.0and Table 4.0ummariesthe Operational Safeguards Objectives andggers
Implication to the Project Componenésd Category Definition for AfDB Projects.
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Table 3.0

Summary of OS Objectives and Triggers Implication to Project Components

Operational Description Objectives Trigger (Yes/No) | Implication
Safeguards and How
0s1 Environmental and| 1.To identify and | Yes Based on the
SocialAssessment | assess the 1.ThisOS 1lis outcome of the
environmental and | triggered through | pre-feasibility
social impacts the mandatory studies, the
(including gender) | Environmental and| preparation of
and climate changeq Social Screening | feasibility and
vulnerability issues| Process through design studies
of Bank lending which the project | reports under the
and grant financed| is assigned a project
operations in their | Category 1 based | components have
area of influence. | upon its potential | determined that a
2.To avoid or if not| environmental and | full ESIA is required
possible minimize, | social risks and including
mitigate and impacts in its area | management plans
compensate for of influence. These| (ESMP and
adverse impacts or| potential risks and | Monitoring).
the environment impacts include
and on affected physical, biological
communities. socieeconomic,
3.To ensure that | health, safety,
affected localized impacts
communities have | and global impacts
timely access to including
information in Greenhouse gas
suitable forms (GHG) emissions
about Bank and vulnerability to
operations and are| climate change
consulted effects.
meaningfully about| 2.For the
issues that may preparation of
affect them. feasibility and
design stidies for
all the project
components, the
planned works are
likely to have
significant
environmental and
social direct,
indirect or
cumulative impacts
locally and not at
the regional level.
This OS 1 will thus
be triggered.
0s?2 Involuntary 1.To avoid Yes For the pre
Resettlement: Lang involuntary 1.ThisOS 2is feasbility,
Acquisition, resettlement triggered since the | feasibility, design
Population where feasible, or | project and ESIA studies
Displacement angd minimize components these critical
Compensation. resettlement require the requirements will
impacts where involuntary have to be met:
involuntary acquisition of land,| 1.A Resettlement
resettlement is involuntary Policy Framework
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unavoidable,
exploring all viable
project design.
2.To ensure that
displaced people
receive signitant
resettlement
assistance,
preferably under
the project, so that
their standards of
living, income
earning capacity,
production levels
and overall means
of livelihood are
improved beyond
pre-project levels.
3.Tosetupa
mechanism for
monitoring the
performance of
involuntary
resettlement
programs in Bank
operations and
remedying
problems as they
arise to safeguard
against iHprepared
and poorly
implemented
resettlement plans.

acquisition of other
assets or
restrictions on land
use and on access
to local natural
resources which
result in:

# relocation or loss
of shelter by the
people residing in
the project area of
influence.

# loss ofassets or
restriction of
access to
farmlands and
natural resources.
# loss of income
sources or means
of livelihood due to
the project,
whether the PAPs
are required to
move or not.
2.The project
components
implementation
will induce Row
acquisition leadig
to farmlands and
landed properties
acquisition and
destruction of
crops. A full RAP
document has
been prepared to
assess and cover
resettlement or
displacement and
compensation
issues to be
addressed. This O
2 will thus be
triggered.

will have to be
prepared or
referenced with
Grievance Redress
Mechanism for the
project
components.
2.Project
components will
require the
preparation of a
Full Resettlement
Action Plan (FRAP
to address all the
issues related to
resettlement,
displacement or
compensation
payments.

3.A Grievance
Redress
Mechanism will be
required to be
defined as part of
the FRAP for the
project
components, taking
into consideration
the local context.
4.The FRAP report
of the project
components will be
disclosed locally, at
the national level
as well as in the
GHA website and
the AfDB infeshop.

0S 3

Biodiversity  and
Ecosystem Service

1.To preserve
biological diversity
by avoiding, or if
not possible,
reducing and
minimizing impacts
on biodiversity.
2.In cases where
some impacts are
unavoidable, to
endeavor to

Yes

1.This OS 3is
triggered since two
of the project
components are
sited in green fields
agricultural
farmlands with
potential habitat
resources for faung

species where

The prefeasibility
studies outcome
has established ang
confirm the need
for preparation of
feasibility and
design studies
reports for the
project
components.
Determination has
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reinstate or restore
biodiversity
including, where
required, the
implementation of
biodivesity offsets
G2 | OKAS(
f2aa o dz
of biodiversity.
3.To protect
natural, modified
and critical
habitats.

4.To sustain the
availability and
productivity of
priority ecosystem
services to
maintain benefits
to the affected
communities and
to sustain project
performance.

there may be
potential
biodiversity
impacts or in areas
providing
ecosystem services
upon which
potentially affected
stakeholders are
dependent for
survival,
sustenance,
livelihood or
primary income, or
which are used for
sustaining the
project.

2.For the
preparation of
feasibility and
design studies for
all the project
components, the
planned works are
likely to have
moderate to major
impacts on nearby
critical habitats,
shrubland and
associated
grassland
fragments,
including borrow
areas on the
wildlife corridors
and any
marshlands. This
OS 3 will thus be

already been mde
to conduct a ful
blown ESIA which
will include
recommendations
on suitable
mitigation
measures to
prevent, minimize,
mitigate or
compensate for
such adverse
environmental and
social performance

triggered.
0S4 Pollution 1.To manage and | Yes The proposal will
Prevention and reduce pollutants | 1.This OS 4 is involve project
Control, likely to be caused | triggered since the | component
Greenhouse Gaseq by a project so that| project implementation
Hazardous they shall not pose| components are close to the Volta

Materials and
Resource Efficienc]

harmful risks to
human health and
the environment,
including
hazardous, non
hazardous waste
and GHG
emissions.
2.Toset a
framework for
efficiently utilizing
Fft 27F |
raw materials and

likely to cause
significant adverse
environmental or
scocial impacts
owing to the
emission of
pollutants, waste
or hazardous
materials covered
by national
legislation,
international
conventions or

River Basin,
therefore the
Proposal could not
be exempted from
any notification
requirement. In
compliance with O§
4, the technical
studies of the
proposal will
include an analysis
of any potential
impacts from the
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Pages4



natural resources
especially focusing
on energy and
water.

internationally
recognized
standards or by
unsustainable
resource use. Itis
also triggered by
potentially
signifiant levels of
GHG emissions.
2.The project
components will be
implemented near
the Volta River
basin leading to
potential pollution
of the waterbody
by construction
activities. This OS 4
will be triggered.

project
compaments as well
as the

identification of
potential mitigation
measures.

0S5

Labor Conditions,
Health and Safety

1.To protect the
g2N] SNEQ
to establish,
maintain, and
improve the
employee
employer
relationship.

2.To promote
compliance with
national legal
requirements and
provide due
diligence in case
national laws are
silent or
inconsistent with
the OS.

3.To provide broad
consistency with
the relevant
International labor
Organization (ILO)
Conventions, ILO
Core Labor
Standards and
UNICEEonvention
on the Rights of
the Child in cases
where national
laws do not
provide equivalent
protection.

4.To protect the
workforce from
inequality, social
exclusion, child

Yes

ThisOS 5is
triggered for the
project
components will
involve the
engagement or
establishment of a
temporary or
permanent
workforce.

A fulkblown ESIA
study has been
conducted to
ensure congenial
labor working
conditions, health
and sfety of
workforce to be
engaged or
established by the
Project.
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labor and forced
labor.

5.To establish
requirements to
provide safe and

healthy woking
conditions.
Source: AfDB ESAP Document (2015)
Table 4.0 Category Definition for AfDB Project
Serial Number Category Description/Definition
1 Category 1 Bank operations likely to cause
significantenvironmental and
social impacts.
2 Category 2 Bank operations likely to cause
less adverse environmental and
social impacts than Category 1.
3 Category 3 Bank operations with negligible
adverse environmental and socia
risks.
4 Category 4 Bank operatios involving lending
to financial intermediaries.

Source: AfDB ESAP Document (2015)
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Chapter 4  Descriptionof the Project and Justification
4.1 Introduction

The Proposal has the following background information: (i)Eastern Corridor (N2) is an
alternative international transit route identified by the Government of Ghana (GOG) to
facilitate transit and trade; (ii) the GOG sought for and obtained support from the Japanese
Government to develop the N2; (iii) JICA undeki@ feasibility study and established that
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Fig 1- Alternative Routes Provided by JICA
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4.2 Project Location

The Eastern Corridor which lies to the eastrad tountry, and approximately 695 km in
length commences from Tema Roundabout through some important towns in the Greater
Accra, Volta, Northern Regions and ends at Kulungugu in the Upper East Region of the
country.This corridor is about 200km shortéran the Central Corridor but has a substantial
portion unpaved with ageing bridges and experiences washouts anmdges during the

rainy season making travel difficuthe GoG intends to develop a targeted section of the
Eastern Corridor which traversegyht (8) districts and one (1) metropolis in three (3)
regions. Therefore, the project zone will cover the following districts: Yilo Kidaoya
Krobo, Asogyaman(in the Eastern Region); Dangme West and Dangme EastdiGteater
Accra Region)SouthTongu, North Tongu, AdakAnyigbe (in the Volta Region) and Ho
metropolis (in the Volta Region).

The Proposed Project Roaai® the following:

1 Section 1:Asutuare Junctiorg Volivo (28.3km)
This 28.3km road branches eastwards from Tekkasombo roact Asutuare Junction and
passes through agricultural and commercial towns/villages in the Eastern region to Volivo.
The surfae is generally gravel but it Bssome sections paved. The road is of width 7.3m, at
the paved section and of lower width at the psved sections.

1 Section 3.Dufor Adidomeg Asikuma Junction (38.4km)
This section currently does not exist and would have to be built through a virgin area.
Preliminary road alignment has been developed by the consultant who was engaged for the
feasibilty study of the road and can be made available.

1 Section 2AsutuareAveyime Road24km)
This 24km section stretches southwards fronutdsare through agricultral and

commerciatowns/villages in the Volta region to Aveyime. The road avgrsurfaced iad is
distressedn sections. The road is of width M3
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== New Road between
Asutsuare Jct.
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Fig 2¢ Map Showing the Selected Alignment
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4.3 Project Components

As three (3) sections of the Eastern Corridor International TrdRaitte form the main
components of the Project, there are other sploject within the overall context dEastern
Corridor Proposal, consisting of the following componédBise Table 5.0)

Table 5.0 Project Components

Serial Number | Component Name Estimated Cost Component Description
(USD or GHc)
1 Road Construction Civil Works usbD (i)Construction Civil
129,786,847.66 Works (Section 1):
Asutuare Jig Volivo
Road.

(iConstruction Civil
Works (Section 3):
Dufor Adidomeg
Asikuma Jn Road.
(iii)Construction Civil
Works (Section 2):
Asutuareg Aveyime
Road. The following are
included:

(iv)Drainage, trHic
studies, geotechnical
bridges and
interchange, pavement
designs.

2 Road Safety USD 155,744.22 Roads safety awarenes
and education campaigf
targeting children.
Cyclists, pedestrians,
especially women and
bus/taxi/okada (motor
cycle taxis) operators.

3 HIV/AIDS/STI/TB/Malaria/Ebola/Cholel USD 129,786.85 | HIV/AIDS/STI and other
Mitigation awareness and
prevention programs.
The program will target
construction workers,
the communities along
the Eastern Corridor an
long-haul truck drivers.
4 ESMRAmplementation USD 6,489,342.38 | Environmental and
social mitigation
measures over and
above those included in
the Bill of Quantities, ie.
(Hoff-road
environmental and
social protection
activities and
(ii)complementary
activities such as tree
planting, waer
provision, etc. It is
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estimated that 16ha of
trees will be planted
under the Project (40.59
acres of bare land will
be appropriated under
RoW acquisition).

5 Gender Component

USD 804,678.45

Gender sensitization
and capacity building of
community based
organizations.

6 Compensation and Resettlement of

PAPs

GHc B8,292,463.89

Provision of adequate
compensation and
relocation/resettlement
of PAPs identified in the
ESIA and FRAP
documents.

7 Consulting Services

USD 1,064,252.15

(i)Consulting services fg
construction supervisior|
of civil works.
(ilConsulting  service
for Project Technical an
Financial Audit.

8 Institutional Support and Capacity
Development Component

USD 194,680.27

Consulting services for:
(i)Preparation of Bidding
Documents and Bid
Evduation assistance, a
well as contract
management assistance
(i)Design of a Project
Performance Monitoring
System (PPMS) for
Project impact
monitoring.
OAAAVLIOY KL y(
Project Management
capacity (preparation of
BDs and procurement
(contract managment,
including cost control)
(iv) capacity
development at national
and district/municipal
assemblies levels.

Source: K E & T Data Records
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4.4 ProjectDescription
44.1 Field Study Findings of Proposed Alignments (Sections 1 and 3)

1 Sectionl: Asutuare Jig, Volivo Road (28.3km)
1 Section 3: Dufor Adidome Asikuma Jn (38.4km)

44.1.1 Hydrological and Drainage Conditions of Sections 1 and 3

There are 2No. Pipe Culverts and 9No. Box Culverts as definite drainage arrangements within
the entire ®ction 1 of the proposed roa®dn the other hand, there are no pipe culverts nor

box culverts adorning Section 3 of the proposed project road. Instead, River Volta, River Alabo
and tributaries of River Lomen cross Section 3 of the proposed project roadexisting
drainage structures within Section 1 are structurally weak with inadequate hydraulic
capacities, therefore, would have to be demolished and replaSeéd. Tablé.0.

Table6.0 Hydrological/Drainage Findings for Sections 1 andf3roject Roads
Serial Number Number Existing (No.) | Description Comments
1 2 Pipe Culverts Demolish and Replace
on Section 1 Project
Road.
2 9 Box Culverts Demolish and Replace
on Section 1 Project
Road.
3 - River Volta; River Alabo| Main Rivers Crossing
and Tributaries of River | Section 3 of the Project
Lomen Roads.

Source: K E & T Design Document
4412 Traffic Studies of Sections 1 and 3 Catchment Zone

The Classified Manual Counts (MC) and Oifigistination (OD) surveys were conducted on
the respective road seans within the Sections 1 and 3 project roads catchment zone and
shown inTable7.0. This information was used in pavement design. The census locations are
shown inFigure 4.

Table7.0 Traffic Studies and Results for Sections 1 and 3 Project Roads
SerialNumber Road Section ADT AADT
1 Asutuare East Asutuare| 550 528

Junction
2 Sege West Battor 1,506 1,446
3 Sege North Tema 5,612 5,387
4 Asutuare North; Kong | 3,508 3,368
5 Juapong Atimpoku 2,836 2,723
6 Bunsog Osino 8,740 8,827

Source: K E & Design Documents
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44.1.3 Geotechnical Investigations Results for Sexti@md 3 of Project Roads

The subgrade and existing pavement conditions were investigated. The results were as
follows:

1 Subgrade CBR ranges from 8% to 20%
1 A design CBR of 12% was used for pavement design

Black cotton clay was located at the following chainages and recommended to be removed
to the stated depths below:

1 CH. 10+80Q@ CH. 28+245(1.5m deep)
1 CH. 28+70Q CH. 48+000(2.0 m deep)

44.1.4 Bridge Site InvestigatidasSections 1 and 3 of Project Roads
The allowable bearing capacitiaad foundation depths are indicated below:

1 Allowable Rearing Capacities obtained range from 200kPa to 290kPa
1 Recommended Foundation dehange between 3.0m and 3.5m
4415 Construction Materials Survey for Sections 1 and 3 of Project Roads

The construction materials survey and findings are showralie8.0.

Table8.0 Construction Materials Surveys and Findings
Serial Number Construction Materials| Location Obtainable Comments
Type

1 Sand Volta River at Asutuare;| For Concrete Works
Aveyime and Battor.

2 Rock Aggregates Eastern Quarries; Biglelj For Concrete anRoad
Quarry; Rockshell Quarr Surfacing
and MafiKpedzi Outcrop

3 Gravels Afienya and Its Environs Quality Gravel.

Source: K E & Design Documents

442

4421

Detailed Engineering Designs for Sections 1 and 3 of Project Roads

Geometric Design for Sections 1 aBdProject Roads

The detailed geometric engineering design for sections 1 and 3 of the project roads is shown
in Table9.0.

Table9.0 Geometric Design for Sections 1 and 3 Project Roads
Design Roads Design Minimum | Minimum | Minimum | Minimum | Minimum
Parameters| Classification Speed Radius (m)| Arc Length| Curve (m) | K Value K Value
(m) (Crest) (Sag)
- National 100km/h | - - - - -
Road
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Horizontal
Design

National
Road

100km/h

694.495

170.0

Vertical
Alignment

National
Road

100km/h

85

64

28

Source: K E & T Design Documents
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78mm Comart $tatised Sutase Course

Typical Cross Section
(CH:-1+399 - -1+150)
(CH: 1+400 - 27+100)
(CH: 31+100 - 65+600)

Typical Cross Section (Town Sections)

Figure6 Typical Cross$Sections of Project Roads 1 & 3

g

1 S Ao

Typical Cross Section
(CH:27+100 - 29+850)

4 Sope Raic

Typical Cross Section
(CH:-1#100 - 1+500)
(CH:65+800 - 68+350)

Figure7 Typical Cros$ections of Project Roads 1 & 3

44.2.2 Pavement Design for Sections 1 and 3 Project Roads

The following data was used for the pavement design of Sections 1 and 3

N2 Project ESIAReport
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1 The subgrade strength (CBR) of 8%
1 The cumulativenumber of equivalent standard axles (28,056,869) that will use
project roads over the 2§aer design life.

Pavement structure design utilized the following recommended data:

50mm asphaltic concrete wearing coarse
100mm asphaltic concrete binder
250mmcrushed stone base

175mm granular sulbase

= =4 -4 A

44.2.3 Drainage Design for Sections 1 and 3 Project Roads

The drainage design for hydrological structures for sections 1 and 3 of the project roads is
shown inTable10.0.

Tablel10.0 Drainage Design foBections 1 and 3 of Project Roads
Serial number Chainage (km) Structure Type Span (m) Comments
1 7 + 200 Bridge 15 Over River Dawhe

for Section 1
Project Road

2 23 +230 Bridge 45 Over Irrigation
Canal for Section 1
Project Road

3 33+ 150 Bridge 15 Over Tributary of
River Alabo for
Section 3 Project
Road

4 49 + 850 Bridge 15 Over Tributary of
River Alabo for
Section 3 Project
Road

5 61 + 000 Bridge 60 Over River Alabo
for Section 3
Project Road

6 63 + 025 Bridge 90 Over River Alabo
for Section 3
Project Road

7 28 No. Box Culverts - Selected locations
for Sections 1 and
3 Project Roads

8 9 No. Pipe Culverts - Selected locations
for Sections 1 and
3 Project Roads

Source: K E & T Design Documents
44.3 Changes to JICA Design by Client

After presentation of the Interim Design Report by Consultant to the Client, the following
design changes were made to incorporate the following features and new scope of works:
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Replacement of four (4No.) Rotary Roundabouts in the JICA design

Redesign and inatlation of four (4No.) Grad8eparation Interchanges

Design Consultants extra works in redesigning of four (4No.) Rotary Intersections into
Interchanges through new topographic surveys, geotechnical investigation, geometric
design, bridge design and castimation

Design Consultants undertook-adignment of Section 1 of the project road around
Golden Exotic Fes to avoid the Paddy Rice Farms and Irrigation Canals and provide
a link to the farms.

The New Interchanges Designed are:

Asutuare Junctiomterchange at CH. 1 + 425 (Section 1 of Project Road)
Volivo Interchange at CH. 29 + 095 (Section 1 of Project Road)

Dufor Adidome Interchange at CH. 30 + 700 (Section 3 of Project Road)
Asikuma Junction Interchange at CH. 68 + 625 (Section 3 of Progett Ro

auARe

.

Figure8 Layouf of As—ﬂfhare“jn'lhterchahgjé CH. 1+245
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APPENDIX -Bl (CH 1+245)

Figurel0 Layout of Volivo Interchange at CH. 28B0on Section 1 Project Road
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APPENDIX - Bl1l (CH 5+875)
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Figurel2 Layout of Dufor Adidome Interchange CH. 29+350 on Section 3 Project Road
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ASUTSUARE
JUNCTION

Figurel6  Bridge on Asikuma Jn Interchange CH. 67+ 200 for Section 3 Project Road

444 Additional Changes to Engineering Design by Client
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The client made additional changes to the engineering design after presentation of the final
design report with newcost estimates. Details of the new engineering design changes were
as follows:

1 Section 1 Project Road alignment be revised to avoid the black cotton clay section
between CH. 11+70QCH. 23+000

1 The pavement design reviewed from asphaltic to double bitwmssurfacing

1 Drainage structure types be reviewed to save cost

4441 Revised Final Drainage Structures Design for Sections 1 and 3 Project Roads

The revised final drainage structures design for Sections 1 and 3 project roads is shown in
Tablel11.0 at selected sections of project roads 1 and 3

Tablel11.0 Revised Final Drainage Structures Design for Sections 1 and 3

Serial number Quantity Pipe Culverts Quantity Box Culverts

1 7 1/0.9m Diameter | 2 2/2.0m x 2.0m
2 3 2/0.9m Diameter | 2 3/2.0m x 2.0m
3 9 1/1.2m Diameter | 1 3/2.0m x 3.0m
4 3 2/1.2m Diameter | 1 4/2.0m x 2.0m
5 8 2/1.8m Diameter | 1 4/4.0m x 2.5m

Source: K E & T Design Documents
4.4.4.2 Final Pavement Structures Desifpr Sections 1 and 3 Project Roads
The following recommendations habeen made for Sections 1 and 3 project roads:
1 Recommended for Section 1 (Asutuare;Jrolivo Road):
x Double Surfac®ressing:
U 150mm Mechanical Stabilizédhtional GravelBaseCourse
U 200mm National Gravel Stiiase
0 600mm Selected Fill
1 Recommended fosection 3 (Dufor Adidome Asikuma JifiRoad):
x Double Surface Dressing:
U 150mm Mechanical Stabilized National Gravel Base Course
U 200mm National Gravel Suiase
i 600mm Selected Fill
44.4.3 Final Bridges Structure Designs

The final bridges structure designdl be at the following chainages:

1 CH. 8+60@ OverRiver Dawhe on Section 1 project road
1 CH. 24+82% OverGolden Exotic Irrigation Canal and Road on Section 1 project road
1 CH. 25+85Q Overlrrigation Canal on Section 1 project road
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CH. 34550¢ OverTributary of River Alabo on Section 3 project road
CH. 51+242 Over Tributary of River Alabo on Section 3 project road
CH. 62+588 Over River Alabo on Section 3 project road
CH. 64+42% Over River Alabo on Section 3 project road

= =4 -4 -

The revised final desigalignment maps are shown below:
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Figurel7  Final Alignments for Sections 1 and 3 Prolect Roads
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4.4.4.4.Revised Final Cost Estimate for Sections 1 and 3 Project Roads

The revised final cost estimate for Sections 1 and 3 project roads is indicatatlen2.0

Table 2.0 Final Cost Estimate for Section 1 and 3 Project Roads

Project Road Section | Original @st (USD) Revised Final Cost (USL[ Difference in Cost (USD
1 135,701,562.37 42,797,472.46 92,904,089.91

3 180,960,800.70 44,682,266.78 136,278,533.92

Total 316,662,363.07 87,479,739.24 229,182,623.83

Source: KE&T Design Documents
445 Field StudyFindings of Proposedlignment (Section 2 Project Road)
1 Section 2: Asutuare Aveyime Road (24.0km)
445.1 Hydrological/Drainage Structures Findings
The existing drainage structures are structurally weak and of inadequate hydraulic capacities.

Moreover, such drainage structures would have to be replaced.Tabte 1.0 for existing
drainage structuresn Section 2 project road.

Table B.0 Hydrological/Drainage Structures Field Findings for Sectidir@ect Road
Serial Number Number Existing (No.) | Description Comments
1 14 Pipe Culverts Demolish and replace
2 1 U-Culvert Demolish and Replace
3 17 Box Culverts Demolish and replace

Source: KE&Design Documents
445.2 Traffic and Geotechnical Investigations Results for Section 2 Project Road

The traffic studies and geotechnical investigations findings for Section 2 project road are
disclosed below:

ADT¢ 392

AADTc 376

Anestimated Cumulative Equivalent Standard Axles (ESA) of 2,569,596 was obtained
Subgrade CBR obtained ranges from 9% to 32%

A design CBR of 9% was used for pavement design

=4 =4 -4 -8 -9

The same sources of construction materials as listed in Bablill also applyd the Section
2 project road.

445.3 Bridge Site Studies, Findings and Recommendations for Section 2 Project
Road

The bridge sites field studies findings and recommendations for allowable bearing capacity
and depths of foundations are given below wittetrespective chainages.

1 Allowable bearing capacity and depths of foundation are;
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x Bridge at CH. 0+575; 200kPa at depth 3.0m
x Bridge at CH. 5+875; 200kPa at depth 3.5m

4454

The detailed geometric design for Section 2 project road is showabte 1.0.

Table 4.0 Detailed Geometric Design for Section 2 Project Road

Detailed Geometric Design for Section 2 Project Road

Design Roads Desig | Minimu | Minimu | Minimu | Minimu | Minimu
Paramet | Classificati| n m m Arc m m K m K
ers on Speed | Radius | Length | Curve | Value Value
(m) (m) (m) (Crest) | (Sag)
- Inter- 80km/ | - - - - -
Regional | h
Road
Horizont | Inter- 80km/ | 424.413| 140.0 - - -
al Design | Regional | h
Road
Vertical | Inter- 80km/ | - - 70 30 18
Alignmen | Regional | h
t Road

Source: K E & T Design Documents
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Figure21  Sample Plan and Profile of AsutuaceAveyimeRoad (Section 2 Project Road)
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Typical Cross Section
(CH: 0+500 - 22+650)

Typical Cross Section
(CH: 0+000 - 0+500)
(CH: 22+600 - 23+950)

Figure22  Typical Cross Section of Asutuagtéveyime Road (Section 2 Project Road)
4455 Final Pavement Design for Section 2 Project Road

The final pavement design for Asutuaydveyime Road (Section 2 Project Road) is depicted
as follows:

91 Double Surfee Dressing:

x 200mm Granular Road Base
x 200mm Granular Subase

445.6 Final Drainage Design for Section 2 Project Road
The final drainage desigtepictsthe following:

9 3 No. Box Culverts
1 30 No. Pipe Culverts

4457 Final Bridges Design for SectiorPPoject Road
The final bridges design depicts the following:

1 25m span at CH. 0+625 over the irrigation canal
1 15m span at CH. 0+800 over the irrigation canal
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4458 Final Cost Estimate for Section 2 Project Road

The cost estimate for the AsutuaceAveyime Road (Section 2 Project Road) is
USD 42,307,108.42

45 Borrow Areas Méerials ExtractionMeasures

The contractor will adopt these strategic management measures in the operation of borrow
areas:

1 Borrow areas will be finalized either from thist of locations recommended by

District/Municipal Assemblies or new areas identified by the contractor.

A formal agreement will be established between landowners and contractor.

The borrow area shall not be located within agricultural field unless udatb® i.e.

barren land is not available.

The borrow pits shall not be located along any of the proposed project roads.

The loss of productive and agricultural soil shall be minimized and separately

preserved for respreading and reise.

The loss of vegetain shall be reduced to the barest minimum.

There is evidence that the required standard of materials is available in plenty.

Obtain representative samples from each of the identified borrow areas and have

these tested at the site laboratory following asteng program approved by the Site

Engineer, who will ensure that the signpade material when compacted to the

density requirements shall yield the design CBR value of thgade.

1 Fill a reporting format and submit the same for approval by the SitenEagiafter
identification of the borrow areas.

= = = =

= =4 4

Borrow Areas Located in Agricultural Lands
The contractor will adopt theses strategic management measures where applicable:

The preservation of topsoil will be carried out in stockpile.

A 15cm topsoil wilbe stripped off from the borrow pit and this will be stored in
stockpiles in a designated area for height nor exceeding 2m and side slopes not
steeper than 1:2 (vertical: horizontal).

1 Borrowing of earth will be carried out up to a depth of 1.5 m from élesting

ground level.

Borrowing of earth will not be done continuously throughout the stretch.

Ridges of not less than 8m width will be left at intervals not exceeding 300m.

Small drains will be cut through the ridges, if necessary, to facilitaimage.

The slope of the edges will be maintained ant steeper than 1:4 (vertical: horizontal).

il
1

= =4 4

Borrow Areas Located in Agricultural Land Where-Bwoidable

The contractor will adopt these strategic management measures where applicable:
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The preservatio of topsoil will be carried out in stockpile.

A 15cm deep topsoil layer will be stripped off from the borrow pit and this will be
stored in stockpiles in a designated area for height not exceeding 2m and side slopes
not steeper than 1:2 (vertical: horiztal).

Borrow area near to any surface water body will be at least at a 1.5m from the toe of
the bank or high flood level, whichever is maximum.

Borrow Areas Located in Elevated Lands

The contractor will adopt these strategic management measures wagpécable:

T

Silt fencing of the top soil stockpile for prevention of erosion and the slopes
stabilization through grass turfing or coving with mulch of locally available climbers
and weeds or their seeds sown at 30cm interval across the slope followkd wit
watering through sprinkler as to get the area covered under vegetation.

In locations, where, private land owner come forward to allow borrow pits for
deepening their property to improve agriculture returns, the top soil of such area
should be kept sepataly and excavated to the depth not exceeding 1.5m in
comparson with the level of the adjoining fields be carried out.

After taking out the materials the top uniformly spread over such property to restore
the fertility and environmental balance of the it

Borrow Areas Near Settlements

The contractor will adopt these strategic management measures where applicable:

il
1

1
il

Borrow pits near villages should be at least 100m away from the nearest settlement.
If unavoidable, the pit will not be dug to a depth exdeg 30cm and provision

should be made for drainage of water from such pits.

Such locations should not be near any approach road to any dwelling or to any
agricultural property.

Such locations should not be within 15m from any schools and playground.

All such borrow pits should have to be-teveloped immediately after borrowing is
completed to restore the physical relief of the area and prevent water logging after
spreading the top soil uniformly over the area with provision of drainage to keep it
free from stagnant water.

Redevelopment of Borrow Areas

The contractor will adopt these strategic management measures:

T

T

l

Objective is the rehabilitation program to return the borrow pits sites to a safe and
secure area, which the public should be able to sadabgr and enjoy.

Securing borrow pits in a stable condition is fundamental requirement of the
rehabilitation process.

Achievement is by filling the borrow pit floor to approximately the access road level.
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1 Redevelopment Plan will be prepared by the contarcbefore the start of work in
fAYS G6AGK GKS 2y SNIRa NBIdZANBYSyd FyR (2
public safety.

1 Taking of photographs of various stages i.e., before using materials from the location
(pre-project phase), for the perioddsrowing activities (collection phase) and after
rehabilitation (post development phase), to ascertain the paad post borrowing
status of the area and submit a copy@HADistrict & Municipal Assembli&Shana
EPA.

4.6  Logistical Requirements andssociated mfrastructure

Construction CampTo accommodate the @cessary material and equipmergquired for

the construction process, excluditmdgings for construction personnel, construction camp

are proposed.It is anticipated the camps will bedated at areas approved by the
District/Municipal AssemblieShe eact locations of such camps will be within the project
roads enclave. For high efficiencyaoinstruction works, the cangwill mostlikely be

located as close to thproject roadsconstruction zoneas possibleThe camp will not

comprise accommodain for thelocal andforeign labor force. The local labor unit will be
housed within the project communities, in rented quarters. HoweMee, foreign labor

force will enjoyseparatecamp with provisions for kitchenfood storage and laundry areas,

dry and coldstores and paramedic and first aid facilities. The main operationakavitain

the project roads catchment zong A f £ K2 dzA S  OfficygsiiANdesiytagedidibéagea A (1 S
area wil houseconstruction equipment, as wedls other material required for theoads

project. Due to therural and perurbanized environment all utilities and services required

02 adzZlL2 NI T2 NBA Iy will BeNdrpSeilig built, déh@livgyir2 R G A 2 Y
conditioners for cooling, water supply and wastewater or sewage storage by septic tanks
(dislodged periodically), solid waste management, power supplies (national grid), fire
fighting system, fire tenders and personnat Asutuare Township and Asika Junctiol),

canteen and link roads with thmadsproject sites.

Water for the foreign labor force will beourced from GWCL pipelines. The GWCL potable
water will be expected to meet Ghanaian and WHO potable water standards. Septic tanks
will beinstalled for the collection of sewage with periodic dislodgement schedule by third
party waste managementompany at an approved sewage treatment facitiyythe
District/Municipal Assemblies

Construgion Personnelilt is anticipated that théocalconstruction wokforce will involve

both skilled workers and unskilled workers. Foreign workers wilebgs in number as
compared to the local unitGiven the abundance of skilled and unskilled labor, the unskilled
labor will be ®urced from the local labgpool, to be employed directlyby the contractor.
Efforts will be made to use skilled labce.g. for officeassistant positions. Below is a
breakdown ofthe number ofcategory oflaborrequired for the construction of theoads
project: unskilled labompersonnel- ground workersskilled/semiskilled labo personnel-
vehicle operators, equipment operators, maspnr

Construction Workers Fluctuation Schedulinbhe general sequencing and duration for
construction phase workers fluctuation for theadsprojectwill be developed by the
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contractor(s)in the Construction Environmental and Sodfnagement PlanGESMP The
actual staging and duration of construction activities wilificated in the CESMP the
construction contractafs). It should be oted that many of the stageshich will be

identified in the CESMPan and will be performed concurrently, with staggered starting
dates. The overall construction timeframell also be shownwith the sourcs of the
construction materials being indicatedan important factor in the duration of

construction. This timeframe also takes into consideration the likely delays due to advance
weather conditions.

Construction ConstraintsThe characteristics of the Project sténcludingtheir locations
directly adjacent teexistingoperationalsections of the project roadsndtheir exposure to
strong stormy weather conditions during the rainy season presents some unique
construction challenges that will ultimately influence the construction methodology
adopted for the Project. The following construction constraints with greatest bearing en th
Project (and whichwill ultimately inform the construction methodology proposed) are
described below:

1 Maintaining a fully operationaections of the project roadsiroughout the duration

of the construction period;

Undertaking construction in adverse weather conditions; and

Logistics associated with moving and placing large quantities of bulk material for the
roads constructiorworks.

1
1

Maintaining Fully OperationaSections of Roads ProjedDne of the mandatory

requirements is thasome sections of the project roadsust remain operational

throughout the construction of the Project. All construction activity will therefore have to be
managed in such a manner thtiiey do not impinge on the abilitgf GHAto meet its

National and Inter Regional Roanjserational requiremerg.

Construction HoursAside from the limitations on heavy vehicle movements to the
construction sits, the contracto(s)will operate on a continal basis to complete the

Project as efficiently as possible (acknowledge that there will be period of down time due to
constraints such as adverse weather conditions). Due to the constfaamtsexisting

operations of project roads sectionwith regardgo the presence of construction

machinery or equipment) and the need to maintain scheduwedstructionworksfor the
duration of the Project, night work will also be required between the hours of 10:00 pm to
5:00 am where applicable

A detailedprogram detailing whenrad where construction work wibble undertaken will be
completed pior to the commencement of theonstruction stage, as part of tH@&SVIP.
Construction working days will start from Monday through Saturday, from 8:00 am to 5:00
pm except on holidays, where different schedules will be announced.

Construction Vehicles and Equipmeriarthworks ground levellingand other construction
activitieswill be requred for theprojectsites by use of théollowingequipment and
machinery Gracer; dozer, trackexcavator (CAT 225 or similar and CAT 235 or similar)
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vibrator roller (Bomag 212 or similapedestrian Roller (Bomag BW 90 or simjlater
tankertrucks;tipper trucks; backhoe TB type (CAT 428 or equivalent).

SeeTablel5.0for Construction Machinery and Equipment ScheduleHach Section of the
Road<Project.

Table15.0Construction Machinery and Equipment Schedule for Project

MAIN HEAVY EQUIPMENT QTY
BACKHOE TEREX TLB840 4
BACKHOE TEREX TLB890

CONCRET MIXER TRUCK IVECO 10M3
CONCRET PLANT 40M3/h

CONCRET PUMP CONVICTA 1814R
CONCRET PUMP PUTZMEISTER TK70B
DUMP TRUCK IVECO 18M3

DUMP TRUCK IVECO 7M3

FORKLIFT MANITOU MI30D

FRONT LOADER DUMPER AUSA D250RMS
GENERATOREENSET CAT SR4 380KVA
GENERATORSENSET G&J 110KVA
GENERATORSENSET HIMOINSA 150KVA
GENERATORSENSET STANFORD 380KVA
HIAB TRUCK IVECO 15TON

HIAB TRUCK IVECO 24TON

LOWBED TRAILER GHTEM

LUBE TRUCK VOLKSWAGEN 15.180
MANLIFFBOOM LIFT GENIE S125
MANLIFFBOOM LIFT MANITOU 200ATJ
MOTORGRADER SHANTUI SG18.3

OFF ROAD CRANE TRUCK TEREX RC30
OFF ROAD CRANE TRUCK HRBX
ROLLER SDLG 14TONS

SELF MIXER CONCRET TRUCK FIORI DB460S
TELEHANDLE MANITOU MTX1740SLT
TRACTOR TRUCK

TRUCK FOTON TX5595

WATER TRUCK IVECO 20.000L

WHEEL LOADER SDLG LG956L

ASPHALT PAVER

TANDER ROLLER

PNEUMATIC ROLLER

WWNNNOFRPEPNENNEANENMNNOORP RMARRPPRPPOVCOODRDNPEP WD

Site Access and Haulage Rout€sminstruction fill and waste materials will likely be
conveyed to the site via lardlased transportation vehicle or equipment. In terms of
haulage rotes to the construction site it is proposed to use a combination of separate
daytime and night time routes, with corresponding different numbers of traffic movement.

Fuel Storage Tanks&iuel for generators, vehicles and machinery used in construction will be
stored in approved metal or plastic containers, placed within a bunded area or double
walled tanks. This fuel will be transported to the site via the main airport road and it is
antidpated that approximately 10 million liters will be used during construction. The tanks
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will be located at a central storage area and will be serviced by a bowser which will
transport fuel to where it is needed on the project site.

4.7  Construction Cam@ecurity

The construction camp will be fenced with ass control and will be manndxy security
staff from the local communitgmployed by the contractgs) Theexact details of the
security measureshat will be implemented will beetermined by theconstruction
contractor(s) ensuring security of the workplant and material in accordance with the
tender.

4.8  Construction Water Requirements

It is anticipated thatwater for the construction works will beurchased from Ghana Water
Company Limited@WCLpr by abstraction form the Volta River through approval by the
District/Municipal Assembliglsy the contracto(s) Any additional quantity of water will be
determinedin consultation with the GWCL officials. Water is nligstly to be sourced from
purchases from GWCL supply points within pineject roads catchment zonand not from
groundwater from boreholés) When supplemental construction water requirements
increase, groundwater from borehole will be investigatéte exactdcation of the
borehole for theextraction of groundwater will be ideified prior to commencement of
construction activities. BAwill ensure hat the construction contractds)consult wth the
relevant authorities irthe project roads operational areas obtain the necesaryapprovals
for the siting of the boreholegbstraction of groundwater angurface watetuse, where
applicable.

49  Waste Management

All project generated wastes will need to be managed and disposgdaohanner that
prevents potential impacten the environment and risks tauman health. Waste streams
will be generatedluring construction activitieas well as associated logistical support. The
majority of waste will result fronthe following activities withintie discrete project
activities:Gonstruction Activitiex; waste generatéd from construction activitiesuchas
vehicle maintenance, refuielg of construction vehicles aratjuipment; and household
waste (including organic biegradchblewaste from kitchens/canteen or livirguarters,
paperand cardboard)and sewage and grey water from operation of the constructiomga
and Decommissioning Activitiesvaste gemrated from the decommissioning of the
constructioncampoffices.

Categorization of WastesNastes generated from project activiievould be categorized as
nonhazardou®r hazardous according to thdipes and associated risks. Tdefinitions of
waste categories are as follows:

1 Nonthazardous wastes are those that do not exhibit any hazardous properties and
are relatively low risko human health and the environment. This category would
include a range of materials that may be recycled or can safely be disposed of in a
landfill.
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1 Hazardous wastes exhibit one or more characteristics which mean that the wastes
are potentially harmfuto human health and/or cause damage to the environment
(air, land, and/or water) or natural ecosystems. For example, the waste may be
corrosive, reactive, toxic, mutagenic, teratogenic, infectious, carcinogenic, ecotoxic,
flammable, or explosive.

1 Qut vegettion will be generated from clearanoé vegetation. This is not considered
to be a wastematerial and it is envisaged that timber from the trees would be used
for example for making local furniture and as wood fuel (firewood and charcoal), and
only the mnimum debris would be collected and disposed of at approved landfill
site.

Solid wastes will be segregated to facilitaleernative management route§ewerage, grey
water and organic biodgradables will be appropriateljisposed of in consultation witthe
Office ofthe District/Municipal Assemi@sEnvironment and Health DivisioBrganic
biodegradable wastes from food gparation and leftovers will be disposed of@snpost.
Small quantities bpaper and cardboard packagingll be transported offsite to a suitable
recyclablewage regeneration site i\ccra Waste servicewill be investigated by BAfor
third party involvement as part of the projedevelopments.

All hazardous wastes such as spent oil, oil filtgpgnt batteries; oily rags wille stored
separately from norhazardous wastes and cléatabelled. Spenbatteries, drained oll

filters, and spent oil Wl be sent for recycling to ampproved recycler. Oily rags and Personal
Praective Equipment (PPE) suchraasks will be sent for imeration to an approved
facility in Accra.

Anymedical/clinical waste produced esite sich as swabs or bandages will$tered in
dedicated containers and theseillbe incinerated at approved disposal siteAccra

Waste Management Plans arf@roceduresA Method Statement for waste management
will be developed by theontractor(s)and implemented for all stages of the Project. The
Method Statement will include a description of the nbiazardous and hazardowsaste
streams expected from the viaus construction activities and workdomestic facilities.
Information on the practices for minimization, handlisgprage and treatment and disposal
of all projectroadswastes will also be included@he Method Statement will adopt the
principles of tle 'waste hierarchy' tensure that waste generation is reduced, and reuse
and recycling isnaximized to reduce waste load to landfill sit¥gaste management
activitieswill be performed in accordancsith the following waste hierarchy principles:

Reduce the quantity of waste generated by project activities.

Reuse- materials where possible in engineering structures or return to

suppliers where surplus to requirements.

1 Recycle and recovematerial streams where practicable (e.g. oils, metal,
wood, paper, plastics efcto reduce the quantity of wastes disposed.

1 Responsible treatment and disposaio landfill or alternative following

appropriate treatments to reduce hazis and longerm impacts on the

environment.

1
1
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Aspart of the development of the WastManagement PlarGHAwill identify suitable local
companies and facilitie®treceive recyclable wastes and treat hazardous wastd#®\ G
SeniorResident Engineer will condusite audits at regular intervals to ensureathall wase
is being managed iaccordance wh the Waste Management Plan aptbcedures.

4.10 Vegetation Cearance

Secondaryforest land,farmland andcrop fields, fruit trees and landgised for livestock
grazing andhousingare anticipated to be affeed within theroadsproject zone The total
vegetated area that will regjred for clearance iglisclosed in the BO@HAwill work with
the contracto(s)to developa forest rehabilitaton program where applicablefor
decimated borrow areawith the aim of restoring the dristic species composition and
structure of the natural forets, affected by project construction activitieBhe rehabilitation
program willfocus onestablishing nursergemonstration areagoffsets)in selected
locations within potential borrow areasNaturaly moistcoastal savanngrasslandas
natural processes of recovery with masfirubtree species welhdapted to establisim
sites of various degrees disturbance. The reforestation program aitesfollow such
natural recoveryprocesses to achieve cesffective forest rénabilitation withno to
minimumplanting of trees to asst the rehabilitation process he rehabilitation approach
includes, but is not limited to the following:

1 zoning of the areas identifieaf rehabilitation;
1 conversion of potential tree saplingg@nnatural forest. This would require the need
to remove all tree saplingsn the ground due to their high germination capacity.
This presents an opportunity for the development of a small lochlstry whereby
the local community could assist in the remopabcess of sapling treeand
1 prioritization of areas for conversion to natural forest, such as some renrei@sa
where the presence of saplingsay create a constant source for-irevasion, or
natural areas around borrow areés2 NB A G2 NB (GKS Wyl Gdz2NI £ Q Sy

4.11 Location of Animal Crossings

Some portions of the project roads experience movements of anirsals) ascattle and

goats, at crossing points on Asutuarecviolivo Road (Section 1 Project Road) and Asutuare

¢ Aveyime Road (Section 2 Project Road). To ensure safe passage of animals, animal crossings
will be installed atelected locations within the project enclavaf&y fenceswill be erected

at affected locations. Safety fencesll be raisedover certain lengths before and after the
crossing points to prevergnimals straying to the project roads.

4.12 Project Activities Description

The project activities to bandertaken have the overiding consideration that there will be
avoidance or preservation of environmentally sensitive areas and limitation of settlement
structures demolition. In addition, there will be the minimization of the destruction of trees,
crops and arable farmlands, where applicablknd the project activities phasing for
consideration are: pre&onstruction, construction and posbnstruction (decommissioning,
operation and maintenance) phases.
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4.12.1 Pre-Construction Phase Activities
Thefollowing preconstruction phase activities are required for the project:

Feasibility Study.

Project Roads Identification and Location

Project Roads Survey

Identification of Site Offices and Site Camps
Acquisition of RoW

Consultations

Materials Mobilizatn

HIV/AIDS, Ebola and Cholera Awareness Training
Road Safety Awareness Education

Environmental Protection Training

X X X X X X X X X X

1 Feasibility Study

This phase of the project cycle involves project planning and design, through
conceptualization, feasibility survey amaeparation of feasibility report. Various options
consideration and recommendation are highlighted including the preferable option for the
project.

1 Project Roads Identification and Location

The project roads identification and locationeme establishedfrom review of existing
mapping. And field inspections were undertaken to confirm and clarify identified project
roads and their exact locations.

1 Project Roads Survey

This activity was carried out surveyteams contracted by K E & T Condufhited to carry

out the survey of project roads, establish land profiles, limit of RoW and limit of construction
and select the best alignments from several different options taking several factors into
consideration. Some of the factors which were cdesed included overall carriageway
distances and the avoidance of the potential destruction of settlement struct(d®ere
applicable) and other environmentally and socially sensitive areas.

1 Identification of Site Offices and Site Camps
Principal siteoffices and camps will be selectedth approval by the Site Engineer. This will
also be done in direct consultation with the Metropolitan/District Assemblies and project
community residents. Generally, the sites selection will involve fairly flat tewdimsparse

population densities and devoid of intense traffic and commercial activities.

1 Acquisition of RoW (Righof-Way)
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Based on the issuance of an environmental permit fileBA Ghana, GHA will go ahead and
acquire the RoW in compliance with all law®gulations operational directives and
guidelines. Basically, the mode of assets valuation will take this dimension. Prior to the
construction of the project roads, GHA and Land Valuation Division (LVD) will undertake a
survey of all areas of land takehich includes a valuation of settlement properties, business
structures, farmland, trees and crops in the RoW, that will have to be compensated. The
valuation processes are discussed under compensation scheme.

M Consultations

In the courses of the scoth SESNODA&AST &42YS GN}YRAGAZ2Y I | dzi
O2YYdzyAGlé NBaARSyldaz 2LAYyA2Yy fSIFRSNEXZ YS{N
regulatory agencies staff were consulted. This was to enable the survey team gain access to

the proposedproject roads, since the survey crew had to clear vegetation cover, trees and

crops to nake way for the survey program.

1 Materials Mobilization

The haulage of large quantities of construction materfalse and aggregatemcluding
cement by road to theoroject sites will take place. There will also be the transportation of
heavy construction equipment and machinery to the project sites, under materials, machinery
and equipment mobilization work program.

1 HIV/AIDS, Ebola and Cholera Awareness Training

HN/AIDS, Ebola and Cholera Awareness Creation and Training Program will be organized for
project communities and construction labor units. Moreover, sexuaigsmitted diseases
awareness will be organized alorside the HIV/AIDS, Ebola and Cholera Awessrtreation.

The program will help explain the pandemic to the workers and the project community
residents. The program is to make people aware that AB&a and Cholera are real.
Condoms and other accessories will be provided in the project catchrnoaesszThere will

also be the need to provide condoms at accessible points at the camp for the sexually active
ones (ages 2@9) to use when the need arises. People will be encouraged to go for voluntary
counseling and tesdt nearby hospitals or health ctars.

1 Road Safety Awareness Education

Road Safetyawareness Campaign through education will be instituted for project
communities and construction crew to curb the likelihood of road accidents associated with
project implementation. In collaboration with the National Road Safety Campaighe
Ministry of Roads and Highways and the Traffic Police Unit, this activity will review the
approach and methodology for the road safety awareness campaign and monitor the
effectiveness of proposed mitigation measures. And the target groups will also include school
children, street vendors and vehicle operators.

1 Environmental Protection Training
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Environmental Protection Trainingill be organized for Contractors and other stakeholders.
This activity will assist contractors to ensure environmental and social protection measures
are adopted to instill good environmental and social managenagt monitoring practices
during constrution. Also, the training program will help protect, restore and enhance quality
of the environment due to project implementation.

4.12.2 Construction Phase Activities
The following construction phase activities are required for the project

Excavations for drainage works.

Excavations$or Volta River suspension bridge anchorages (anchor blocks)
foundations.

Drainage works improvement for flood prone or lying areas.

Constructionof the Volta River suspension bridge structure.

Construction droads protection structures.

Improvements of sections of access roads leading into selected project roads.
Installation of road signs and markings and relevant traffic control devices.
Construction and/or treatment and sealing of shoulders or pavementkso
improvements.

Construction and/or improvement of roads geometric features.

Construction and/or upgrading the existing project roads to asphaltic surface.

= =4 8 48 -8 A = =

= =

x Excavations for Drainage Works

Information on drainage positions from designadings will leado excavation works for
drains, culverts and storm channels. The drainage works will also lead to the casting of
concrete or use of preast concrete products such asdthins, pipe culvertsbox-culverts

etc., where applicable.

x Excavations for Volta Rar Suspension Bridge Anchorages Foundation
The exact positions of the Volta River suspension bridge foundations will be derived from
engineering design drawings. Such positions will lead to excavation works to hold anchorages
foundations for reinforceadtoncrete seatinchor blocks.

x Drainage Works Improvement for Flood Prone or Lhwing Areas
Floodprone or lowlying sections of the project catchment zaneill be improved through
the installation of drainage channels or culverts to drain stormatinSuch drainagaorks
will involve the use of preast concrete drain products or fresh casting of concrete batch in
wooden or metallic molds.

x  Construction of Volta River Suspension Bridge Structure

It is worth repeating from section 4.9 thdié¢ suspension bridge structure over the Volta River
will be built of the following basic structural componentschorages(massive concrete
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blocks which anchor main cables and act as end products of the suspension bmdge);
towers (intermediate verticabtructures which support main cables and transfer bridge loads
to foundations); main cables( a group of parallelvire bundled cables which support
stiffening girders/trusses by hanger ropes and transfer loads to towestifening
girders/trusses(longitudinal structures which support and distribute moving vehicle loads,
act as chords for the lateral system and secureabsodynamic stability of the structure).

x Construction of Roads Protection Structures

Roads protection structures will be erected at8ons with emlankments or approach roads

to suspension bridge structure. Such structures will take the form of stone pitching, dwarf
walls or hydreseeded surfaces. These structures serve as erosion protection schemes to aid
preservation of embankment dandslide zones.

x Improvement of Sections of Access Roads Leading into Selected Project Roads

Access roads leading to selected project roads will be improved of their geometric features to
blend with the proposed project roads. Where applicable, accesserts will be erected to
serve as drainage channels to prevent erosion of the project roads foundation.

x Installation of Road Signs and Markings and Relevant Traffic Control Devices

To minimize traffic confusion and delays, road signs and markiigbe installed at the
appropriate sections of the project roads. Relevant traffic control devices like signalization
will be provided, including traffic management facilities like walkways, crossing and public bus
stops or laybys. These devices will faek flow of vehicles.

x Construction and/or Treatment and Sealing of Shoulders or Pavement Works
Improvement

Pavement improvement and/or construction will be undertaken at pavement sections or
shoulders with residual strength and conditions at the endhefr design life. These works
involve strengthening and/or wideningVhere necessary, construction and/or treatment and
sealing of shoulders will be carried out.

x  Construction and/or Improvement of Roads Geometric Features

The geometric features g@iroject roads, where feasible, will lmenstructed and/or improved

to meet current design standards. Some of the geometric features include a new carriageway
suspension bridge over the Volta Riaeolivo to improve the flow of traffic at that corridor

and connect Dufor Adidome Asikuma JunctioRoad (Section 3r8ject Road).

x Construction and/or Upgrading the Existing Project Road8ituminousSurface
Construction and/or surface improvement works of the project roads will leadowble

bituminoussurfacing of the selected project roads. Such surfacing scheme will prolong the
design life of those project roads.
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4.12.3 Post; Construction Phase Activities

The following postonstruction phase (decommissioning, operation and maintenance)
activitiesare required for the project:

Decommissioning of Site Offices and-Doyvn Areas.
Drainage Maintenance.

Suspension Bridgaspection andVaintenancePrograms.
Surface Maintenance on Paved Roads.

Road Side Maintenance.

RoadSde Furniture Maintenance.

= =4 4 -4 -8 -

x  Decommissioning of Site Offices and ERgwn Areas
The decommissioning process will involve the following decommissioning activities:

U Lay down areas materials, equipment and machird&ggommissioning.

U Construction sites materials, equipment and machirdgggommissioning.

i Decommissioned waste materials collections, stocking, haulage and transportation for
reuse or disposal at approved locations.

U Sites restoration schemes involvingvegetation and reclamation of areas.

During decommissioning phase,atirk areas and offices and workshops/garages and other
temporary installations will be cleaned up and the site restored. These include removal or
reuseof temporary buildings, materials, wood, refuse, surplus materials, embankments or
another material thatis not in the area before construction of works. éffected natural
drainage systems will be restorgghd excavated materials will be used to fill excavated areas.
The damaged areas will be restored to make it compatible with future use.

x  DrainageMaintenance

The maintenance scheme for drainage systems will involve the following: ditch clearing by
manual labor, ditch clearing by mechanical plaetekcavation of damagedtdhesto install
high-capacity channels for storm ruwffs, clearing and mir crack repair on drainage
structures and erosion and scour repairs.

x  Suspension Bridge Inspection and Maintenance Program

The suspension bridge inspection program must be undertaken thoroughly as necessary t
clearly establish its condition, inspectetithe appropriate interval or frequency to insure its
continued safe operation. Bridge Condition Assessnhewgstigations to be performed will
include: initial inspections, routine inspections, fracture critical inspections, special
inspections, irdepth inspections and damage inspections. However, the suspension bridge
maintenanceprogram will cover four (4) schemes: preventive maintenance, minor repairs,
deferred maintenance and major repairs depending on the condition of the structures in an
inventory.
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x Surface Maintenance on Paved Roads

Paved roads surface maintenance works will involve the following: pothole patching on
bituminous surface dressing, pothole patching by-pri, pothole patching by hetmixed
asphaltic concrete, repair of depressiongsitshoving and corrugationsdge failure repairs

on bituminous surface dressed roads and asphaltic concrete roads, crack sealing and
resurfacing and resealing.

x Road Side Maintenance

The roadside maintenance schedule will encompass the follosshgme: grass cutting by
manual labor, grass cutting by mechanical plant, tree/bamboo clearing and bush clearing.

x Road Side Furniture Maintenance

The maintenance scheme of road side furniture will incorporate the following: road sign
cleaning and paintig, repair and replacement of traffic signs, repair and replacement of guide
posts and guard rails and road line marking.

4.12.4 Project Justification

As already discussed under the introduction section of this report, it is worthy of note that
the voume of internatior £ OF NH2 X Y Skighbaing [andldcke& doyhtried &as
been increasing in recent times. There are however challenges which the nation would have
to deal with in facilitating trans of vehicles from the neighlyong countriessuch as chronic
congestion in and around Accra, the capital city, and Kumasi, the second largest city.

The situation currently hampers fast and efficient movement of cargo to the nergith
landlocked countries necessitating that an alternative routdéstified and developed to
facilitate transit and trade. A possible alternative international transit route to Burkina Faso
is the Eastern Corridor (N2)ne of the proposed project road¥he Eastern Corridor which
lies to the east of the country, and pmximately 695 km in length commences from Tema
Roundabout through some important towns in the Greater Accra, Volta, Northern Regions
and ends at Kulungugu in the Upper East Region of the country. This corridor is about
200km shorter than the Central Cator but has a substantial portion unpaved with ageing
bridges and experiences washouts arairiges during the rainy season making travel
difficult.

The Government of Ghana (GoG), in view of the importam¢eeoEastern Corridor, has put
a high priorityon its development under the Road Sector Medilierm Development Plan
and is actively promoting the development of this route. The development of the Eastern
Corridor is expected to contribute to the economic revitalization and the reduction of
poverty inthe area almg the corridor and the neighbimg countries by reducing transport
cost and facilitating regional trade.
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Chapter 5  Description of Project Environment
5.1 Introduction

The existing baseline conditions include known plansgrms, apparent commitments
and/or intentions to the extent they are knowig take them inb account in the assessment

of cumulative impactsThe existing key baseline data were gathered to depict the Physical,
Biological/ Ecological andumanEnvironmentsin the project roads corridor key traverse
districts of Asuogyaman, Dangbe West and North Tor8ince June 2012 new district
assemblies were carved out of Dangme West District (such a®©Shduku District Assembly
and Prampram West District Assembly) and tNdrongu District (such as Adaimyibge
District Assembly).

Due to lack of substantial current information on the newly created district assemblies, key
information on the parent district assemblies (Asuogyaman, Dangme West and North
Tongu)were utilized. The baseline environmental conditions studies conducted under the
scoping exercise were evolved from the parent district assemblies.

5.2 Area of Influence

TheSection 1 Asutuare Junctiorg Volivo Road (28.3km)), Section 3 (Dufor Adidoe
AsikumaJdunction (38.4km)) and Section 2 (AsutuarAveyime Road (24.0kmyf the

project roadshave immediate impact over 5.4 million inhabitamsajority of whom live

below the poverty linan the roads project area of influenc&he road traverses an area

that is noted for itgoroduction of cassava, corn, tomatoes as well as cash and food crops for
consumption andxports. The current state of two of the roads if not improved shall result

in the total deterioration of the road with the resultant prohibitieapital cost for a tal
rehabilitation and it sociagffects. The vehicle operating cost is high. Increased travel times
on the badstate of the roads become disincentive to business.

53 Location

The proposed project roads are sections of the Eas@amridor International Transit Route.
The denoted sectionare as follows:

1 Section {Asutuare Junctioq Volivo Road (28.3km)},
1 Section 3Dufor Adidomeg Asikuma Junction Road (38.4km)} and
1 Section Asutuareg Aveyime Road (24.0km)},

The roads projectraverse one (1) Metropolitan, eight (8) District Assemblies and three (3)
Regions. The Metropolitan Assembly is HO (in the Volta Region) while the District Assemblies
are: Yilo Krobo, Manya Krobo and Asuogyaman (in the Eastern Regogin® West and
Dangme East (in the Greater Accra Region) and South Tongu, North Tongu;Adigthdu(in

the Volta Region).

Section 1 The Asutuare; Aveyime Road (24.0 km) will be upgraded to pass through existing
alignment of agricultural and commerciawnships and rural villages some of which are in
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the Volta Region of Ghana and end up at Aveyime. This is a gravel road with highly
deteriorated and distressed surface conditions will be upgraded to asphaltic highway to serve
as a major feeder into theastern Corridor international transit route (N2).

Section 2 Sctions of the Asutuare JunctianVolivo Road (28.3km) connects existing light
settlement zone following the existing alignment and diverts through green field of
agricultural farmlands andrels at Volivo township. At Volivo township, a JICA Suspension
Bridge (1.25km) will be erected over the Volta Riveend at Dufor Adidome.

Section 3 Dufor Adidomeg Asikuma Junction Road (38.4kmpassthrough agricultural
farmlands and undeveloped falv fields to end at Asikuma Junction township. Beetionl

(Asutuare Junctiog Volivo Road (28.3kmand Section ADufor Adidome; Asikuma Junction
Road (38.4kn) form sections of the Eastern Corridimternationaltransit system (N2)See

figures----and----- for project roads locations maps.

5.4Physical Environment
5.4.1 Climate
1 Asuogyaman District

The district lies within the Dry Equatorial Climate Zone which experience substantial amount
of precipitation. It exhibits double maxima rainy season whégthes its peak period in May

July and the minor season occurs in the period of SeptefMloeember. Annual rainfall
usually starts in April with the peak in June and ends in November. The dry season starts in
NovemberDecember and ends in March. The aahtainfall is between 67mm and 1130mm.

Temperatures are warm throughout the year with maximum monthly mean of°G7ahd a
minimum of 22C. Relative humidity is generally high ranging from the highest of 98% in June
to 31% in January.

1 Dangbe WesDistrict

The district lies in the Coastal Savannah Zone with double maxima rainy season pattern. The
rainfall averages between 762.5mm and 1220mm. The first rainy season is in April and ends
in August, while the second rainy season begins in Septembeerasl in November. The
coldest months are between July and August.

In November, the mean temperature is 8D but in March it is about 4C. The relative
humidity is 65% to 98% in the day and night respectively.

1 North Tongu District
The average annualirdall varies from 900 mm to 1100 mm with more than 50% of it falling

in the major season of April through July. The mean temperature is abéGt Zhe maximum
and minimum temperatures vary from 22 to 33C respectively.
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1 Greenhouse Gas Emissions

Greerhouse Gas Emission&reenhouse Gases (GHG) emissions in the atmosphere venting

from anthropogeic sources ar@artly responsible for the global warming and causing
global climate change. It is recognized that the average temperature on the Earth has
increased by 0.7 degree Celsius since the start of the industrial revoliitienUnited

Nations Framework Convention on Climate Change (UNFCCC) is aimed to disclose country

level contribution to the global GHG emissions as well as provide backgroundlyaen
emissions by sourced he principal sources of greenhouse gases emission in Ghana are
identified to include agriculture, forestry, energy (fuel combustion, mobile combustion &
fugitive emission)industrial Processes and wagfee Tablel6.0).

Table16.0 Baseline Information on Green House Emissions in Ghana

Sources

2002

2003

2004

2005

2006

2007

2008

2009

2010

2011

2012

Total GHG
Emissions
Excluding
LandUse
Change and
Forestry
(MtCO2e)

20.02

20.80

19.03

22.25

23.19

22.99

22.73

23.77

25.59

27.53

27.34

Total GHG
Emissions
including Land
Use Change
and Forestry
(MtCO2e)

51.15

51.98

50.23

53.28

54.25

54.24

53.95

55.00

56.88

58.89

58.84

Total CO2
(excluding
LandUse
Change and
Forestry)
(MtCO2e)

7.72

7.45

6.97

7.41

8.74

9.38

8.76

10.09

11.70

12.52

12.81

Total CH4
(MtCO2)

7.68

8.26

7.86

9.18

8.99

8.69

8.92

8.86

8.99

9.57

9.32

Total N20 (Mt
CO2e)

4.54

5.02

4.13

5.60

5.39

4.84

4.96

4.73

4.78

5.32

5.08

Total FGas
(MtCO2e)

0.08

0.08

0.08

0.07

0.08

0.09

0.09

0.10

0.10

0.11

0.12

Total CO2
(including
LandUse
Change and
Forestry)
(MtCO2e)

38.76

38.54

38.12

38.62

39.70

40.41

39.86

41.26

42.94

43.83

44.19

Total CH4
(including
LandUse
Change and
Forestry)
(MtCO2e)

7.74

8.31

7.89

9.26

9.06

8.84

9.00

8.90

9.03

9.61

9.41

Total N20O
(including
LandUse
Change and
Forestry
(MtCO2e)

4.56

5.04

4.14

5.63

5.42

491

5.00

4.75

4.80

5.33

5.12

Energy
(MtCO2e)

9.54

9.32

9.00

9.65

11.02

11.74

11.17

12.54

13.94

14.50

16.30

Industrial
Processes
(MtCO2e)

1.03

1.03

1.02

0.94

0.98

0.98

0.99

1.00

1.30

1.11

Agriculture
(MtCO2e)

7.72

8.50

6.93

9.45

8.94

7.89

8.23

7.83

7.91

8.94

8.36
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Waste 181 1.94 2.07 2.19 2.24 2.29 2.35 2.40 245 2.49 2.54
(MtCO2e)
LandUse 31.13 31.17 31.02 31.32 31.06 31.25 31.22 31.23 31.29 31.36 31.51
Change and
Forestry
(MtCO2)
Bunker Fuels 0.41 0.41 0.41 0.51 0.50 0.54 0.57 0.64 0.66 0.84 0.98
(MtCO2e)
Electricity, 1.97 1.76 0.67 121 242 2.63 191 171 3.10 2.72 3.18
Heat (MtCO2e)
Manufacturing, | 0.95 0.95 1.03 1.07 1.15 1.18 1.14 1.46 1.42 1.60 1.81
Construction
(MtCO2e)
Transportation | 3.36 3.11 3.61 3.57 3.61 3.81 3.70 4.99 5.09 5.66 6.74
(MtCO2e)
Other Fuel 2.90 3.23 341 3.52 3.57 3.84 4.14 411 4.05 4.24 4.29
Combustion
(MtCO2e)
Fugitive 0.27 0.27 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28 0.28
Emissions
(MtCO2e)
Source: Ghana EPA/Energy Commission

Climate is an important consideration, not only for the impacts it may have on pollutants in

the air, but also for the impact of human activity on the climate. Greenhouse gases (GHGS)

such as water vapor, carbon diogidCQ), methane (Ck}, nitrogen oxide (N§),

hydrofluorocarbons (HFCs), perfluorocarbons (PFCs) and sulfur hexafluoride are gases that
GNI LI NF RAIFTGAZ2Y YR 6FNY (GKS LI FYySGQa &adz2NFI OS
atmosphere, in effectgchanging the climate. I@Ahas proposed an Action Plan for Climate

protection to confront the issue and deal with the possible impacts.

In addition to dust and exhaust from construction, thaadsproject will result in increase in
GHGs emissions. The GHGat will result from theoadsprogram have not been

estimated, due to lack of information from the construction of, the energy demands of, and
the transportation demands of thiBroposabver the life of thedrainage structuresnd
pavemens. Besideshe GHGs generated from the construction and use of the sides

drains, bridgesind the new pavemerst there will be emissions frowehicular traffic flow

that will result from the increased capacity of the terminal building and runway ends
extension. Theroject roadswill be able to handle the increasewmehicularmovements,
passenger numbers and the increase volume resulting from mnater vehiclesand

therefore more emissions.

5.4.2 Seismicity, Seismic Activities and Ghazards

DKIYl A& FIFENIFNRY GKS $2NIRQA YI 22N) S| NIKIj dz
active for centuries. Earthquakes of magnitude greater than 6.0 have been recorded;

however, current seismic activities have been confined to local tremors of 4e8®pn the

Richter Scale. The earthquakes have mostly occurred west of Accra in the area where the

Coastal boundary fault and Akwapim fault zone meet. The Seismic activities of southern

DKIyl KFa 688y fAy{1SR (2 (KS oméndhe (Atcaztrérd 06! EA
earthquakes) transfornfracture zone systems offshore in the Gulf of Guinea to onshore.

¢CKS {{dd tldAf Qa KlFa o0SSy AylFrOGAGS FT2N a2vyS (A
Transform fault and Fracture zone is active.
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According to Bacon an@uaah (1981), most of the epenters are located south of Weija

suggesting that there is little activity norgmastward along the Akwapim range and

westward along the Coastal boundary fault. It is evident from their results that there is a low

level ofseismic activity scattered along the Akwapim fault zone that could be due to normal

Fldzf GAYy3 adza3SadiSR o0& . dz2NJ S omdeshithe LYy v dz | K
located earthquakes are related to the level of activity of the faults. They alleg¢hilsas

to be due to the existence of an old thrust zone, which has been reactivated. Burke (1971)
associated the seismic activity of Ghana with the junction of the chain fracture zone and the
African continental margin.

Micro-seismic studies in southe Ghana indicated that the seismicity is associated with
active faulting (Essel, 1997) between the easst trending Coastal boundary fault and a
northeastsouthwest trending Awapim fault zone, defined byumber of active faults. A
geophysical study biyssel (1997) indicated that the seismic activity is related to -deep
seated faults.

LG A& AYLRNIFIYyG GKFEG £t F2dzyRFGA2Y &G NHzOG dzN
/| 2y ONBGS {iNUzOGdzNB&a¢ 0b20d mMdphpno 96ALI 16t | &
The IEC standard requires a site estimate of the peak ground acceleration (PGA) with a
recurrence period of 475 years for the site area. This recurrence level is equivalent to an

annual risk of exceedance of 0.2%. There is no explicit IE@HRGA, hence the general
KFETFNR fS@Sta KFr@gS 6SSy R2LIGSR Ay a[ 26 KIFTI
[ FdziA2yZ FYyR al AdKé YR 4+SNE KAIK KFTFNRé N
further and detailed investigation of seismic loaliswvironmental risks like earthquakes and
landslides are not consideress major risks and have nloéen captured A report by

Amponsah (2004) mentions that in 1862, 1906 and 1939 important earthquakes occurred,
reaching up to level 6.5 on the Richter sc¢ddet since then, the most important ones only

reached rather moderate levels of 4.8 on the Richter scale. In July 2014, a seismic activity

was reported in the media, however without details on the magnitude. The expected Peak

Ground Acceleration (PGA) @7m/s2 is not regarded as critical.
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Fig 23.0 Earthquake Risk Zones in Southern Ghana

The project zone ia seismically active area. As a restgference to seismic activities and
geo-hazards, the site and surrounding area is located within a regitinhighest riskactor

of intensity.That is, the project zone does lie within the very heart of seismic zone activities,
according to Gedlazards Record3he area is considered as a region wiihhestpotential

of earthquakes occurrems. Moreover,historically, there have beemtwo earthquakes
occurrenceover the sites and surrounding areas.

The bridge site of theproject zone idocated near an active fault which experienced big
earthquakes in 1862 and 1939 of about 6.5 and 6.4 magnitude respectively (Sedd.ahle

Given the level of nooccurrence of historic seismic activities in the bridge site of the project
location sincel939, the risk is still considered significance. A technical note can recommend
that a risk/cost analysis is undertaken if it is deemed to be a concern for the proposed project.
If a seismic event causes an earthquake large enough to hit the bridge sitgnificant
warning period should be provided. It is therefore recommended within the Emergency
Response Plan specific measures are outlined to manage the unlikely event of an earthquake
affecting the bridge site of the project enclawithin this, a famework should be to ensure

that the following measures are instituted:

1 A Warning System is developed on the proposed bridge site and all on site are aware
of its presence and purpose.
1 Inthe event of an alarm evacuation measures should be institutddrass possible.
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1 Volivoand Dufor Adidomeesidents and visitors are evacuated from the bridge site
and all buildings.

5.4.3 Topography
1 Asuogyaman District

¢KS RAAGNAOGQA NBEAST OKINIOGSNRAGAOA | NB
The district is interspersed with five highlands, which are rocky in nature. On average the
highest of the peaks in the district ranges from 70 to 800 m above sea level.

1 Dangbe West District

The district forms part of the central portions of the Accraips. The relief of the project
zone is generally gentle and undulating, a low plain with height not exceedmgT#e plains

are punctuated in isolated areas by a few prominent inselbergs, isolated hills, outliers and
knolls scattered erratically over ¢harea.

1 North Tongu District

The topography is gentle, ranging from near sea level to about 18m above sea level, with
slopes less than 5%. The areas near the Volta River are at higher elevation, falling gradually
backwards and rising again into tAelaklu Hills.

544 Geologyand Soik
1 Asuogyaman District

The project area is underlain by the rocks of the Dahomeyan series of Precambrian age, which
form the basement complex of Ghana. They consist of mainly foliated biotite granite gneisis,
graniteaugengnesis and gneis$chist with occasional thin beds of quartzite. The major soill
groups in the corridor are mainly coastal savanna, ochrosols, lateritic sandy soils, tropical
black clay or Akuse soils, and coastal sahds+lying areas along th&olta Lake have
Savannah Greisol and Aluviosols soil types. Because of their structure, these soils are liable to
temporary flooding in times of high water levels. Their nutrient status is moderate but to
ensure sustained yield of crops they require the o$ fertilizer.

1 Dangme West District
The geological structure of the district is made up of ancient igneous rocks. These rocks, of
Dahomeyan gneiss and schists, comprise large inselbergs (isolated rocky hills) in the north and
central parts of areas dside the project zone. The soils underlying the project zone are black
and clayey, sandy and poorly drained.

1 North Tongu District
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The geology comprises of few inselbergs, namely Avakpe, Asiekpe and Kluma Hills are
composed of granite rocks. The Todzé# ldcated near New Bakpa is composed of mainly
gravel. Soils in the district are dominantly medium to moderately coarse textured alluvial soils
along the Volta River. Heavier clay soil, leading to poor surface andusi#te drainage,

make road developmd very difficult. Moreover, soils are difficult to cultivate because they
have low water holding capacity. Areas around Adidome, Anfoe, Kpedzeglo, Mafi Kumase,
Sasekpe and Bakpa Avedo consist of moderately coarse or sandy loams wich drain easily and
are slitable for agricultural purposes.

5.4.5 Hydrogaphy and Water Resources
1 Asuogyaman District

The critical area of the Volta gorgesisuatedin this district. The Volta Lake flows through
definite channels within the gorge area but spread upstream, after Gyakiti and Boso into the
Volta Lake. The Volta Lake is heavily braided at Atimpoku as it flows over thgrgvareas

of the district and beginsotmeander its way into the sea at Ada. The flow of the Volta River
through the undulating landscape of the district creates an extensive lakefront good for
tourism development.

1 Dangme West District

The very seasonal nature of most of the streams caumetigh temperatures and equally
high evaporation levels have encourage the constructioartficial dams and ponds. These
water holding systems of varying sizes are used for irrigation and for watering of livestock.

1 North Tongu District

The district$ drained by Alabo, Kolo, Aklakpa, Gblor and Nyifla streams and their numerous
tributaries into the Volta River, running nordouth through the district. The Todze and its
western tributaries drain the eastern part of the district into the Avu LagooninQuhe rainy
season, these streams overflow their banks, causing damage to roads and farms. Inland creeks
include Kebena, Dear, Dove, Aklamadaw, Amidoe and Akplordodi. Several ponds and dugouts
have been created with major ones located at Atiteti, Adudomdafi Kumase, Adidokpavu

and Teleafenu.

Ghana EPA has issued Guidelines for Discharges into Natural Water Bodies as indicated in
Table 170.

Table 17.0 Ghana Sect@pecific Effluent Quality Guidelines for Discharge into Natural Water Bodies

Number Parameter Guideline for Maximum Levels
1 PH 6-9
2 Oil and Grease (mg/L) 5-10

Temperature Increase
3 Less than three degrees centigrac
(Amount allowable above Ambient)
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4 Color (TCU) 150¢ 400
5 COD (mg/L) 250
6 BOD (mg/L 50
7 Total Dissolved Solids (mg/ L) 100
8 Chromium (mg/L) 0.1
9 Sulfide (mg/L) 15
10 Phenol (mg/L) 2
11 Total Coliforms (MPN/100ml) 400
12 E. Coli (MPN/ 100ml) 10
13 Turbidity (N.T. U) 75
14 Total Suspended Solids (mg/L) 50
15 Lead (mg/L) 0.1
16 Nitrate (mg/L) 50
17 Total Phosphorus (mg/L) 2
18 Conductivity (uS/cm) 1500
19 Mercury (mg/L) 0.005
20 Ammonia as N(mg/L) 1.0
21 Total Pesticides (mg/L) 0.5
22 Total Arsenic (mg/L) 1.0
23 Soluble Arsenic (mg/L) 0.1
24 Alkalinity 150
25 Fluoride(mg/L) 10
26 Chloride (mg/L) 250

Source: Ghana EPA Records
5.4.6 Air Quality, Dust and Odor
1 Asuogyaman, Dangme West and North Tongu Districts

The vehicular traffic generated air pollutiggpsesan intermittent threat to create severe

pollution in the project corridor becausef the absence otrees cape or trees canopy
alignment within the roa@ corrdor of the project landscapesenerally, the air ambién

quality at the project sitesvill be punctuated by veltular exhausfumes, total suspended
particulate and inhalable particulate matter (R

Moreover, the intensity of such emissions will increase with the increasing number of
vehicular traffic movement during peak rubburs (6am and &m in the mornings4pm and
6pm in the eveningsh)n market days However, periods of reduced vehicular movements
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will portray lessend vehicular traffic activities henceninimal number of vehicular traffic
movement translates into less exhaust fumes deliveAtsuch tmes, the air quality is slightly
degraded. But these processes of deterioration are all reversible, resulting in the re
adjustment of air quality to acceptable national standards (field sampling of air gualit
analysis would have to bearried out and theresults will be disclosed for EPA Ghana
permitting purposes

Ghana regulates air pollutant emissions from industrial sources and has established ambient
FANI ljdzt f AGe 3IdARSEAYySad DKFyl Qa 3JdzARSfAySa
World Bank Guidelines for ambient air quality for industrial areas, and more stringent for
residential areas.Table18.0 indicates the comparison of ambient air quality standards for
Ghana EPA and World Bank.

Table 18.0 Comparison of Ambient Air Qualitia8dards

Ghanaian Ambient Air Quality
Guidelines World Bank Group Ambient Air
Pollutant : Quality Guidelines
Industrial Residential
3 (ug/m?)
SQ: 24hours Max 150 100 150
SQ: Annual Average 80 50 80
NQG: Zhour Average 400 200 N/A
NQ: 24hour Max 150 60 150
NG: Annual Average N/A N/A 100
PMo: 24hour Max 70 70 150
PMo: Annual Average N/A N/A 50

Source: IFC (World Bank), 2004 and Ghana EPA

547 Noise Levels
1 Asuogyaman, Dangme West and North Tongu Districts

The increase number of vehicular traffic at project zone dupeak rush hours @nto 8am

in the morning; 4pm to 6pm in the eveningh market daydead to a higher frequency in
automobile engine noise polilon and auditory nuisancéreater intensity bsuch noise and
auditing distortions will increase during rush hour continuous idling of automobile or
vehicular enginesn market days within marketing center8ut less reduced occurrences in
vehicular movement during nepeak rush hours, will originatslightly induced disturbances
from noise pollutiorduring nonmarket days within marketing centers

Ghana EPA has adopted Ambient Noise Level Guidelines. The permissible ambient noise
levels guidelines of the Ghan&k are presented imable 190.

Tt S mMpodn DKFYIl 9t! Q& ! YOASYlG b2A&S [ S@St DAZA RSt Ay S
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Description of Area of Noise Permissible Noise Level d B (A)

Zone R fi
eception DAY (06002200) NIGHT (220@Q 0600)

Residential Area with less
A 55 48
Transportation

B1 Educational _and . Healthfamhﬂes 55 50
(school, hospital, clinic)

Area with same light commercial
B2 60 55
Or light industry

Area with same light industry, place |
C1 entertainment or public assembly an 65 60
place of worship (churches/ mosque

C 2 | Predominantly Commerci#lreas 75 65
Light Industrial Areas 70 60
E Predominantly Industrial Areas 70 70

Source: Ghana EPA Data Records
55 Biological/Ecological Environment
55.1 FloraSpecies

1 Asuogyaman District

Predominant vegetation type is of the short grassyannah interspersed with shrub and
short trees, a characteristic of the S@ahelian type. The vegetation is dense along the
Volta River and along the stream basins.

1 Dangme West District

A large portion of the flora community remains dry for most paftghe year, except for the
short rainy season. Along the Dodowa River basin (outside the project roads corridor),
higher vegetation cover ranges from thickets to light forest which form vegetative colony
around the river basin. But the dry season deprezidie quality of this vegetation cover
within the river basin since the Dodowa River then dries up.

1 North Tongu District

The vegetation type is Tropical Savannah Grassland, which is dense along the Volta River
and stream basins. The vegetation consists of mangrove, oil palms, baobab, silk cotton,
acacia, etc. Away from rivers/streams the vegetation is sparse, predominaasigland,
interspersed with neem trees and guinea grass, digitaria, decumbent and fan palms, which
dot Mafi Kumase and Agohorfevetakpo areas. Neem and other trees harvested for fuel
and charcoal burning (provides revenue but destroy the vegetation conerswbsequent
ecological problems). Major affected areas are Alabo, Mafi Kumase, Volo, Dorfor Aklakpa
and Dedukope. Shrub and grassland areas which are suitable for cattle grazing make the
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district one of the largest cattle producing areas in the courBut uncontrolled grazing
and frequent bushfires are gradually, reducing such areas into desert lands.

5.5.2 Wildlife Species
1 Asuogyaman District

Harvesting of trees for lime and charcoal production in the distnciuding poaching
activities have caused wildlife decimation. Wildlife such as antelopes, monkeys, hogs and
others have fled for other reserves either close to or away from the project roads corridor to
avoid poaching by humans. Partridges are however still commtre area.

1 Dangme West District

The fauna content home to the vegetation cover includes wildlife species such as antelopes,
deer, grasscutter and rodents. The fauna species are hunted for protein food source to
improve the nutritional value of the huam population within the district.

1 North Tongu District

The Kolo and Akalakpa Reserves have been destroyed through trees harvesting for lime and
charcoal production at Battor, Volo and Darfor. Wildlife poaching activities have reduced the
numbers of elepants, antelopes, monkeys and hogs. But partridges are still common.

Wildlife Migration Routes

There are no clearly definedild animal migration routes, but there issérong presencef
animal breeding outside and inside the project roads catchnzemie. There is a consistent
presence of commercial cattle keeping and goats and sheep for local consumption and
breeding purposes.

5.5.3 Sacred Sites
1 AsuogyamanDangme West and North Tonddistricts

The proposed project roads lie outside three (®table, highly sensitive forest reserves.

These forest reserves are Shai Hills Resource Reserve, Kalakpa Resource Reserve and Dodowa
Forest Reserve. These protected natural biodiversity resources all lies outside the proposed
project roads domain of infence. The Shai Hills Resource Reserve is well managed by Ghana
Wildlife Division and attracts edourists. However, due to limited access to the Kalakpa
Resource Reserve, it has been left with minimal care. But the Dodowa Forest Reserve, because
of its historical, cultural and heritage influence enjoys both local and international tourist
patronage.

5.6 HumanEnvironment.

5.6.1 Demography and Settlement Pattern
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1 Asuogyaman District

According to the 2010 Population and Housing Census, the distdca population of 98,046
persons of which 52.0% (51,016) were females and 48.0% (47,030) were males. Of the total
population, 71% lives in rural areas while 30% lives in the urban centers. The population
density is about 65.1 persons per square kilometer
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1 Dangme West District

In 2010, the district had a population of 20,330 persons (2010 Population and Housing
Census). Males made up of 48.2% (9,799) and females 51.8% (10,531). The district is mainly
rural with about 32% of its population in urban areas. The settlement pattern is about 11.6
persons per square kilometers. Some sections of the project roads pass through the newly
created ShaDsu Duku District.

DISTRICT MAP OF SHAI OSU DOKU
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1 North Tongu District

The total population of thelistrict in 2010 was 82,152 people (2010 Population and Housing
Census). Females made up 51.5% (42,308) and males 48.5% (39,844). The population density
of the district is about 128.4 persons per square kilometers. The population is mainly rural,
with 94%dliving in rural areas compared with 6% living in the urban centers.
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5.6.2 Culture, Ethnicity and Religion
1 Asuogyaman District

The district has three (3) traditional councils of Boso, Anum and Akwamu. Itahas
heterogeneous cultural and ethnicity structure. As at 2010, the ethnic balance was as follows:
Akwamus (80% of population), Guans, Ewes, Krobos, Dangme and peoples of Northern, Upper
East and Upper ¥t (combined, constitutes 20% of the population). Religious beliefs are
profiled in the following categorization: Christians (89.1%), Moslem (3.7%), Traditional (2.4%)
and No Religion (4.8%).

1 Dangme West District

The seat of the traditional council is@odowa. The district is dominated by Dangbes (75% of
the population), with Ewes and Akans, Gas, Krobos Guahpeuples of Northern, Upper
East and West forming the main minority ethnic groups (combined makes up 25% of the
population) as at 2010. Chriahs (74.7%), Islam (4%), and Traditional Religion (21.3%)
describe the religious beliefs of the district faith profile.

1 North Tongu District
Juapong is the seat of the traditional council. The ethnicity profile of the district mirrors most

of the otherdistricts within the project roads corridor, with Ewes (85% of the population),
Guans, Akans, Krobos, Dangbes, Northern, Upper West and East making up the minority
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group (combined, captures 15% of the population). Religious beliefs depict the following
statistics: Christians (60%), Moslem (3.9%), Traditional Religion (36.1%).

5.6.3 Economy and Employment
1 Asuogyaman District

Agriculture is the major economic activity for employment and rural income generation.
About 75% of the working population is engaged in this sector, followed by commence (6%),
service (4%) and industry (15%ppout 69 percent of the populeon aged 15 yes and older
iseconomically active while 31.2 percent are economically not active. Of the economically
active population, 93.0 percent are employed while 7.0 percent are unemployed. The main
reason for not being economically active for both sexes isifod education (64.3% of

males and 43.1% of femalespf the employed population, majority are engaged as skilled
agricultural, forestry and fishery workers (36.4%) and service and sales (21.6%). Agricultural,
forestry and fisheries (42.3%) is the maiggation for males while it is service and sales
(33.1% for females.

About 63.2 percent of the population 15 years and older areesmibloyed without

employees and 24.2 are employees. A higher proportion of females (74.2%) are more likely
to be selfemployed without workers than their male (50.9%) counterparts. The informa
private sector is the largest employer of persons in the district (78.3%), followed by the
private formal sector (10.8%) and public (government) sector (8.3%).

1 Dangme West District

The population of the active labor force engaged in various sectdredbcal economy is

given as follows: agriculture (65%); commence (25%); service (3%) and industiyh@%).
District data shows that 69.2 percent of the population is economically active, with 72.8
percent representing males and 66.0 percent represenfamales. Again, 93.3 percent of

the economically active population is employed with males (94.4%) and females (92.3%). In
addition, 6.7 percent of the economically active population is unemployed with males
representing 5.6 percent and females7.7 percefdditionally, majority of the unemployed
population are seeking work for the first time (55.3%).

Agriculture, forestry and fishing industry engages 46.4 percent of the employed population
15 years and older in the district. The agricultural industfgllswed by wholesale and

retail, and manufacturing industries which employ 15.2 percent and 12.7 percent
respectively. With respect to employment status, Setfployed without employees has

59.6 percent anavith employee$§24.1 percent. The private {iormal sector employs most

of the employed with 80.6 percent. The government sector engages 8.5 percent and the
Private Formal sector 10 percent.

1 North Tongu District

Agriculture employs about 70% of the active labor foméfved by commence (20%),
service (9%) and industry (1%)pout 66.3 percent of persons aged 15 years and older are
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economically active while the economically not active constitute 33.7 percent. The
percentage of unemployed in the District is 4.2 percamdl the employed constitute 95.8
percent of the economically active population. The District also has 53.3 percent of its
population 15 years and older in full time education and therefore not economically active.

The North Tongu District, being an agaareconomy, has more than half (57.2%) of the
employed population engaged in skilled agricultural, forestry and fishery whilst 15.3 percent
are involved in service and salegdlith respect to employmenttatus and sector of

employment the2010census resl indicates that 71.9 percent of the employed in the

District are selemployed without employees, 10.5 percent are Employees and 11.4 are
contributing family workers. The private informal sector is the largest employer in the
District (90.8%) and the Plibsector 4.8 percent.

5.6.4 Agriculture
1 Asuogyaman District

Agriculture is the major economic activity in terms of employment and rural income
generation in the District. About 75 pernteof the working population i€ngaged in this
sector which constitutes the main source of household income in the district. There are three
(3) prominent types of farming activities in the District. These are livestock farming, food
cropping and fishing. The most predominant of theserop cropping with more than 78 per

cent of the farmers in the District taking to this type. The major food Crops produced in the
District is maize, cassava, plantain, yam and vegetable. The main farming areas are Tortibo,
Domeabra, Mpakadan, Frankadw@ntey, Gyakiti, Ankyease and Survey line. Thela@ge

track ofland for commercial farming and other AgBusiness in these areas

The main types of livestock reared in the District are cattle, goats, sheep, poultry and pigs.
Alsq there are two kraa at Asikuma and Nkwakaben. The main problems affgdtirming

in the district aredw price paid for farmers produceadk of fundsirregular rainfall, pest and
diseases infestation.

Fishing in the Volta Lake which constitutes an important segmenteogmiculture sector is
done in some communities along the 141km shoreline including parts of the Kpong
headwaters. These communities include Dzidzokope, Atimpoku, Abume, Akosombo,
Surveyline, Adomi, Dodi Asantekrom, Asikuma, Mpakadan and Senchi Feold akidade.
Volta River Authority and Akosombo Textiles form the major industry employing a major
proportion of the population. Major hotels and tourist sites (Volta Hotel, Senchi Royal Hotel,
Akosombo Continental Hotel, Afrikiko River Front and SajunalBeark) also contribute to

the economy by attracting tourist from all parts of the world.

The service sector serves as the main source of employment for the urban populace, partly
due to the presence of major roads; Acefkosombo; Accrido and otherswhich pass
through the urban areas where trading and other service activities are very brisk.

Food Security
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The major economic sectors and opportunities for private sector discussed in this chapter are
the areas of agriculture which is the main stay bé tDistrict economy, manufacturing,
guarrying and commerce. The informal srshle businesses, marketing, finance and
tourism were also discussed.

Farming Systems

Agriculture is predominantly on small holder basis in the District. About 90% of the farm
holdings are less than 3 acres (1.2 ha) although there are some large farms and plantations
particularly for mango and banana. The main system of farming is traditional slash and burn,
with the hoe and cutlass as the main farming tools.

Farming Activities

There are four (4) prominent types of farming activities in the district: food cropping, cash
cropping, livestock farming and aquaculture.

Food Cropping

Seventyeight per cent (78%) of the farming population is engaged in crop production. The
major crgps are maize, cassava, vegetables and yange numbes of these farmers hae

small holdingsThe main farming areas are Tortibo, Domeabra, Mpakadan, Frankadua,
Gyakiti, Ankyease, Souenchi, Survey line, Yeniama and Sapables 20.0, 21.0 and 22.0
depict crops grown and major production areas, areas planted to selected crops and crops
production.

Table20.0 Crops Grown and Major Production Areas
Crops Major Areas of Production
Maize Frankadua, Asikuma, Mpakadan, Yeniama, Sarpor
Cassava ApegusuMpakadan, Frankadua, SoutBenchi, Yeniama, Sarpor
Yam Frankadua, Fintey, Apenkwa, Adjena,
Plantain Nnudu, Aboasa, Sarpor, Yeniama.
Pepper Mpakadan, Old Akrade, SouttSenchi
Cocoa Nnudu, Aboasa, Apegusu, Opokugsenum
Oil Palm Aboasa, Nnudu, Tortibo, Frankadua, Sarpor, Apegusu, Asikuma

Source: MOFA, Asuogyaman

Table21.0 AreasPlanted To Selected Crops (Hectares)
Crops 2008 2009 2010 2011 2012
Maize 8,757 9,000 8,800 8935 8,898
Cassava 11,057 11,060 11,100 11,075 10,910.0
Yam 724 800 1,400 1,445 1,430
Cocoyam 450 300 40 38 40
Plantain 1,453 1,550 900 900 906
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Source: MOFA, Asuogyaman.

Table22.0 Crop Production (Metric Tomes)
Crops 2008 2009 2010 2011 2012
Maize 14,011 13,663 12,902 12,173 16,016
Cassava 147,058 159,511 151,494 148,992 218,200
Yam 12,453 14,539 13,629 12,845 24,024
Cocoyam 3,465 - - - 200
Plantain 13,949 9,543 13,305 13,011 7,520

Source: MOFA, Asuogyaman
CASH CROPPING

Cocoa and oil palrare the major cash crops grown on small plantations. Of late, mango
production is gaining currency.

Table23.0 Average Farm Size of Various Crops
Crops Average Farm Size
1. Maize 2 acres
2. Cassava 2 acres
3. Yam 3 acres
4. Plantain 1 acre
5. Cocoyam 1 acre
6. Citrus 5 acres
7. Cocoa 3 acres
8. Mango 5 acres
9. Pepper 2 acres
10. Okro 1 acre
11. Water Melon 1 acre

Source: MOFA, Asuogyaman
Livestock

The main types of livestock reared in the district are cattle, goats, sheep, pigs and poultry.
Most of the livestock farming that goes on in the district is on subsistence levels.

Table 24.0 Livestock/Poultry Population (2002013)

Year Cattle Sheep Goat Pigs Poultry
2001 2,503 5,450 7,921 2,008 36,142
2002 2,210 6,100 8,210 1,981 39,021
2003 2,423 6,341 8,306 1,720 38,430
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2004 2,752 6,446 8,500 1,600 39,741
2005 2,862 6,502 8,729 1,465 39,023
2006 2,901 6,622 8,993 1,233 28,825
2007 2,992 6,843 9,355 1,099 29,913
2008 2,286 6,733 9,531 1,622 31,669
2009 2,377 7,289 10,103 1,740 41,779
2010 2,493 7,312 11,124 1,941 60,225
2011 2,378 8,542 12,221 2,057 67,254
2012 2,562 8,657 12,783 2,465 80,226
2013 2,798 8,924 12,987 2,815 92,547
%change 2012/2013 | 9.2 3.0 1.6 14.2 154

Source: MOFA, Asuogyaman
Fishing

Fishing in the Volta Lake which contributes as an important segment of the agricultural
sector is done in some communities along the 141km shore line, including parts of the
Kpong head waters. These communities include Dzidzorkope, Atimpoku, Akosomlay, Surv
Line, Small London, SoutBenchi, and Dodi Asantekrom, Kudi Kope, Sedatal fish

caught on the lake as at the first quarter of 2007 amounted to 434 tons.

There are commercial and smattale fish farms totaling about ninety in number. Most of
thesefarms have engaged in cage culture. The commercial farms include West Africa Fish
Ltd at Asikuma and Tropo Farms at Mpakadan producing-sbéfish and Crystal Lake Fish
Ltd at Dodi Asantekrom producing mainly fingerlings for supply to farmers.

Non-Traditional Agricultural Crops

The main nortraditional agricultural crops cultivated in the district include banana, mango,
pineapple and vegetables. Notable among the farms involved in the production of these
non-traditional export crops are listed ifade 25.0.

Table25.0 Cultivation of NonTraditional Crops (2010)

Name of Farm Location Hectarage Cultivated Crop Produced

_ 200 Mango
¢l 01 Qa ClI Ny Old Akrade

2 Pineapple

Bio- Exotica Gyakiti 24 Pineapple
Small scale Farms District wide 4.8 Pineapple
V.R.E.L. New Akrade 20 Pineapple
Kosh Farms New Akrade 10 Mango
Dakoba Farms & Indust. Asikuma 32 Mango
Jachom Farm Ent. Asikuma 5.2 Mango
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Kosh Farms New Akrade 10.4 Mango
Odjana Farms Asikuma 7.6 Mango
Otafresh Anyaase 12 Mango
Volta Farms Adjena 32 Mango
Pen Cottage Farms Asikuma 4 Mango
Azago Farms Labolabo 4 Mango
V.R.E.L. New Akrade 184 Banana

Source: MOFA, Asuogyaman
1 Dangme West District

Agriculture is the predominant source of the district economy. In the agriculture sector, about
90% of the total land area comprises arable land but only about 35% of this is currently under
cultivation. About 75% of the active labor force is engaged rrcalgural activities such as

crop farming, fishing, livestock and forestry. Major crops cultivated are cassava, maize, rice,
pepper and legumes. Horticulture crops such as mangoes, pineapple, cashew, water melon,
cabbages, lettuce and cucumber are alsodarced.

Livestock

About 75% of the arable land is mainly savannah grassland, which is very suitable for livestock
rearing. Currently, the district has the largest population of cattle in the Greater Accra Region.
The Agortor settlement area has been idiied as the main location for cattle production in

the district.

Non-agriculture

Non-agricultural activities encompass the following: wood processing; mining and quarrying;
construction and building; vehicle repair and maintenance; charcoal produdasihmining
and beekeeping.

1 North Tongu District

I ANRK Odzf GdzZNB A& (GKS € SI RA Vha sedtd i©dogiNdtedl Iy siak S 5 A &
scale unorganized farmers who depeméinly on simple labmintensive production
techniques.

Though the Agdcultural sector is the leading economic sector, it is characterized by low
productivity resulting from the continuous usage of indigenous farm implements and
adoption of indigenous farming practices. Anotheatigre is the high level of postarvest
losses particularly in maize and vegetable production.

Fishing
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River fishing mostly in the Volta River has declined considerably due to the formation of the
Volta Lake.The principal traditional fishing communities (Bakpa, Mafi, Mepe, Battor and
Volo), whch are close to the Volta, have had their economic base erotiahy of the
economically active population have been lost to areas along the Volta Lake in the Kete
Krachi, Nkwanta, Kpando, Atebubu, Gogjaast, Afram Plains and other distsct

Most ofthe streams and ponds / creeks which used to contain lots of fish have been
completely depleted due to the absence of the annual flooding form the Volta that stocks
them with fish.

Livestock

The livestock sector forms an integral part of the farmingtesy. More than 30% of the
farming families in the District keep some ruminani$ie North Tongu District is one of the
largest cattle producing areas in the countpart from the three major cattle ranches at
Aveyime, Amelorkope and Adidokpavu, indual farmers keep Kraals all over the District
5.6.5 Education Provision

1 Asuogyaman District

As at 2010, educational facilities in the district are as follows: 98 Primary Schools (68 Public
and 30 Private); 49 JHS (36 Public and 13 Private) and 7 8dli¢5and 2 Privatepbout

36,711 persons in the district are attending school. Of those in school 88% are at the basic
level (nursery, kindergarten, primary and JHS) and 8.8% at SHS level. Only 2.2% are at the
tertiary level. About 2.5% males are bemniefy from tertiary education as against 1.8%
females.

1 Dangme West District

In 2010, & the population 11 years and older 70.7 percent are literate, with 45.9 percent
being literate in English and Ghanaian language only, A%&8 percent of those currgly
attending school are in primary scho@ducational facilities in the district recorded in 2010
were these: Preschool 132 (69 Public and 63 Private); Primary 131 (79 Public and 52 Private);
JHS 71 (15 Public and 56 Private) and SHS 6(3 Public avate) P

1 North Tongu District

Ofthe Districts populatiomn 2010,16,615 are 11 years and older and 74 percent are literate
with more literate male(51.7% than female(48.4%) The najority (70%) of the literate
population (11lyears and oldgrare literate in English and Ghanaian languapy. Alsq of

the 3 years and older currently in school, 49 percent are in primary schbete were 97
kindergarten, 95 primary, 61 JHS and 4 SHS educational infrastructure in 2010. Moreover,
there was 1 speciachool for rehabilitation of mentally retarded and 1 farm institution at
Adidome.
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5.6.6 Health Care Delivery
1 Asuogyaman District

There are two (2) major hospitals in the district as at 2010. They are VRA Hospital and
Asuogyaman District Hospital. & district has these medical facilities: six (6) clinics, two (2)
private hospitals and seven (7) functional CHPS centers. Heatthservice delivery is
provided by 279 total staff strength, most of them are at the VRA Hospital. Specific HIV/AIDS
prevalece information at the district level was not available for documentation in this ESIA.
However, being a district within the Eastern Region the HIV/AIDS prevalence among pregnant
women attending ANC clinic in 2009 was 4.2 (this was above the nationagawefra.9).

1 Dangme West District

The number of health care facilities in the district in 2009 included the following: 1 (district
hospital); 9 (CHPS centers); 3 (health centers); 2 (private clinics); 1 (private medical center); 2
(private maternity homes) and 2 (quagbvernment institutons as clinics). The recorded
cases of HIV/AIDS in the district in 2008 and 2009 were as follows: 2008 (231 cases) and 2009
(201 cases). In 2008, 231 positive cases consisting of 106 related cases from counseling and
testing (CT) and 125 cases from Prei@miof Mother to Child Transmission (PMTCT) were
recorded. In 2009, 201 positive cases were recorded comprising of 134 CT and 67 PMTCT
respectively.

1 North Tongu District

There are 3 hospitals, 8 health centers, 9 clinics and 1 CHPS d®istebution of health
facilities in the district is skewed in favor of large towns such as, Juapoig, Torgorme,
Podoe, Dorffor Adidome, The Catholfospital at Battor is the biggest of all thealth
facilities and is the District Hospital. It receives a lot of referral cases from the other health
centres. The Hospital is noted for its specialty in Hernia, Fibroid & goiter treatnigms
HIV/AIDS reards of the district were not available for inclusion in this report. However, the
HIV/AIDS prevalence among pregnant women attending ANC clinics in 2009 in the Volta
Region was 2.6 (this was below the national average of 2.9).

5.6.7 Historical, Cultual and Heritage Resources
1 Asuogyaman, Dangme West and North Tongu Districts

There are some prominent heritage resources within the project zone of influence which will
not be affected by the Proposal. These are very symbolic cultural and historic assels

need to be preserved and protected during the project implementation program. Because of
the presence of such delicate cultural resources such as sacred grove, shrines and cemeteries
which willnot be affected by the roads project, a detailed hegéssensitivity assessmemtill
berecommended to bearriedout prior to the Proposal implementation.

Section 1:Asutsuare Junctiorg Volivo Road (28.3Km)
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The absence of historical, cultural or archaeological resources within and/or outside the
immediate surroundings of this project road eliminates any significant impacts of the project
development on heritage sites. This road project implementation program will not have any
potential negative impact on any listed historic resources. Where nacgssan
archaeological sensitivity assessment should be carried out and all excavation activities
should be supervised by experts for the potential discovery of chance find. Moving forward,
as more detail on the ground disturbance of construction actisitgnerges, additional
archaeological review should be undertaken, consistent with expert recommendations. This
review should include reviewing geotechnical data (I.e. soil boring logs) and underground
utility data to identify more precise areas of poterijaintact soils where below ground
resources may be present.

Section 3:Dufor Adidomeg Asikuma JunctiorRoad(38.4km)

At the new Volta River Bridge site at Dufor Adidome, ch (0 + 000) km LHS, there is a sacred
grove with two (2) shrines, male and female. The male shrine is dadkduma Shrinand

the female shrine i¥enor Shrine The fetish priest whtakes careof these shrines and
administers traditional rituals and rites to appease the god=eissh Priest Ernest Gakpetor
Around ch (0 + 800) km LHS, there is a public cemetery. These historical, cultural and
heritage assetare not in the RoW andill be avoidedto make way for the project road
implementation program.

Section 2:Asutsuarec Aveyime Road (24.0km)

At ch (0 + 000) km RHS and ch (1 + 100) kmaRH®&0 (2) cemeteries which wilbt be

affected by the project road development program. These cemeteries are Bosidom
Cemeteries 1 and 2. The Adakorkpe Shrine, located at ch (14 + 500) km Lt faiiill

within the RoW of the project redevelopmentgidiment, therefore, wilhot requireany
displacement. An old royal cemetery at ch (24 + 500) km RHS and an old public cemetery at
ch (24 + 800) km LHS aret directly within the new road improvement reservation widt.
bypass new road will be constructes part of the section 2 (AsutuageAveyime Road)

project road to avoid all the historical and cultural heritage resources located at the tail end
of this project road.

5.6.8 Water and Sanitation
1 Asuogyaman District
Water SupplyAccess

The EasteriRegion of Ghana is reputed to have the least percentage (31%) of potable water
coverage according to a survey conducted by GWSC in 1992. This is against a national figure
of 49% coverage. In Asuogyaman District apart from Akosombo, Akrade, Atimpokueand a f
other settlements, majaty of the settlements in thd®istrict lack potable wateAfield survey
conducted in 2012evealed that the major rural water infrastructure facilities available for

the supply of water in the district are boreholes, pipe barhand dug wells, streams and the

Volta Lake. There are three (3) water treatment plants serving the District. These are the
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Kpong, Akosombo and Boso treatment plants. Communities along the main road corridor to
Akosombo ag either served by the Kpong Akosombo distribution system. Towns in Anum
and Boso Zone are served with water from the treatment plant at BSstilements that are
served with pipeborne water include Akosombo, Atimpoku, Anum, Boso, Akrade, Mangoase
and Tusker.

Most settlement with pipe bome water still depend on wellforeholes, streams and the
Volta lake as supplementary source of water. In Atimpoku for instanspite of the supply

of pipe-borne water about 50% of those interviewed indicated that the Volta River is the main
source of water supply.

There are 45 boreholes and 13 wells in the District. Most of the wells are private while on the
other hand, majority of the boreholes are public owned. A lot of the boreholes serve as the
only source of potable water supply in the comnities.

Settlements mainly found in the Gyakiti and Frankadua/Apegueso zones and isolated ones
like Tortibo, Sapor, Asikuma centre include communities around Tortibo, Sapor and Asikuma
Mpakadan Domeabra Anyansu and Yaniamawithout pipe borne water.d¢¥ most of these
settlements their main sources of water supply are boreholes, well and streams. Communities
along the Volta River use the Lake as the main source of water supply. The water and
sanitation facilities in the district arnedicated inTable 5.0.

The rural water infrastructural facilities for the supply of water in the District include hand
pumps, boreholes and water treatment and distribution systems. There are three water
treatment and distribution systermserving the District. These areg Kpong, Akosombo and

Boso treatment plants. Communities along the main road corridor to Akosombo are either
served by the Kpong or Akosombo distribution systems. Towns in Anum and Boso zone are
served from the treatment plant at Boso.

Sanitation Evaluabn

Sanitation is of a much bigger problem in the District than water supply. Like at the national
level, the sanitation developmetgvel isbehind that of water systems. Sanitation facilities in
the District consist principally of toilet facilities and a few others for ensuring proper hygienic
conditions. These include watetose sets (WCs) mainly found in Akosombo, Anum and Boso,
KVIPs, oréring Pit latrines and VIP. These WCs are privately owned by certain institutions and
individuals.

Waste andWastewater Evaluation

Properly constructed drainage facilities care is virtually -egistent in the Distinct with
domestic waste water running fedy from homes on to walk ways. These waste waters get
stagnant in little depressions within the settlements and serve as breeding grounds for
mosquitoes and other harmful insect&lso absent are proper hygienic methods of human
waste as well as solid wasdisposal. This results in the indiscriminate disposal of waste.

Refuse is disposed of in heaps near rivers or at places near to food preparation sites. These
disposal sites are breeding grounds for disease vectors and bacteria which pose serious health
hazards for inhabitants of the settlements. It must also be noted that par latrines lack
requisite specialists to empty the pans thus necessitating the phasing out of all these types of
toilets.
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Currently CWSA is in collaboration with Assembly impldimgra DANIDA funded Community
Water and Sanitation Project. This project started in 1999 as a pilot phase of the eastern
Region Community Water and Sanitation Program. Under the pilot phase of the project four
(4) institutional latrines and one hundred anittyf (150) household latrines were constructed
throughout the Dstrict by the end of JanuaryOR0. The construction of additional 50 VIP
toilet facilties started in Februar000 and is currently egoing.

Table26.0 Water and Sanitation Facilities in thAsuogyamarDistrict

Type No. No.Functioning No. Not Donor Community
Functioning

Bore-hole 59 48 11 JICA/WVI 39
Hand dug wells 4 0 4 Rotary -
with pump
Hand pump 18 13 5 ADA -
without pump
Pipe Connections | 1626 1626 0 ADA 21
KVIP 44 44 0 ADA 24
Aqua Privy 9 9 0 Individuals -
Pan Latrine 12 12 0 ADA/Com -
VIP 255 255 0 ADA/Com -
Water Closets 1596 1596 0 -

Source: SociEconomic Survey, 2012.

Sanitation Evaluation

Sanitation facilities in the district consist principally of tolletilities and few facilities for
ensuring proper hygienic conditions in the Districts. These include Water closet s (WC mainly
in Akosombo, Anum and Boso); Kumasi ventilated improved Pits (KVIPS), pit latrines, Pan
Latrines and Ventilated Improve PitstMRA 0 GKS 2/ Qa IINB YIAyfe
private individuals.

1 Dangme West District
Water Supply Access

Access to potable water supply in the project environmental is totally absent. This is due to
the complete absence of surface water resourceseptial for treatment and connection,
especially in the dry season. Such defective natural environmental conditions hinder the
drilling of boreholes, handug wells and dugouts.

Moreover, potable water supply from Ghana Water Company Limited is alseditoiturban
centres such as Dodowa, Prampram, Ningo, Afienya, Asutsuare, Osuwem and Ayikuma. These
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areas are served by potable water supply resource from Kong and Osudoku Water Project,
which often experience irregular water flow.

In the rainy season, sflar communities within the district depend on dams, streams, rivers
hand-dug wells and other duguts for sources of water supply for drinking and domestic use.
In all, there are 58 boreholes in the districts which are currently functional.

SanitationEvaluation

Human excreta disposal systems involve the use of three (3) facilities: KVIP, Pit Latrine and
Bucket / Pan Latrine. The bucket/pan latrine use has declined due to associated problems
such as lack of suitable disposal site and the unhyg¥éidci K2 R 2 F RAaLIRal f @
known as indiscriminate defection in open spaces, is popular and highly common in the
district along the coastal and the forest areas.

Sanitation management in the areas of solid and liquid waste disposal within tyecpr
environment and the districts ineffective. Refuse and household waste are disposed of
indiscriminately, with the resultant creation of solid waste landfill sites. At these landfill sites,
disposal of solid waste continues by dumping and burning r&sult, a potential increase in
waste generation volumes is imminent. This has direct implications for the waste
management needs of the district which is currently characterized by undesirable operational
practices, poor and /or entirely absent of opgional strategies. Waste disposal by open
dumping promotes insanitary environmental conditions with the incidence of communicable
diseass.

1 North Tongu District
Water Supply Access

About 34.2% of households in the District surveyed in 2010 revealed they use
river/stream as their main source of drinking water. However, 44.6% of households in the
rural areas use river/stream as their main source of drinking water compared to 19.2% in the
urban areas of the District. Also, 16.3% of households inigtdat use public tap/standpipes

as their main source of drinking water whilst 14.7% use pipe borne water outside the dwelling.
Only 10.0% of households use pipe borne water inside the dwelling for drinking.

Sanitation Evaluation

There five (5) main fitet facilities in use in the District. The highest reported toilet facilities

(or lack of it) used in the District are pit latrines 5,734 (30.9%), toilet facility 5,091 (27.4%),
public toilet 4,837 (26.0%), Kumasi Ventilated Improved Pit Latrine (K80R) (1,0.9%) and

water closet 721 (3.9%). Households who practice no facility (bush, beach and field) are more
in the rural areas (35.0%). Also, households using WC are more in the urban areas constituting
8.1% whilst only 1.0% use WC in the rural areas.

About 6,419 (34.6%) of households use public dumps (open space) as their main source of
refuse disposal. In the rural areas, 30.0% use public dumps (open space) as compared to
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41.1% of urban households. Burning as a form of solid waste disposal is carrieg 5,250
(28.3%) households.

With regards to liquid waste disposal, 12, 232 (65.8%) of households dispose liquid waste
indiscriminately by throwing onto compounds. About 55.3% of urban households dispose
liquid waste on compounds as compared to 73ih%ural areas. Only 0.9% of households
dispose their liquid waste through the sewerage system. About 1.9% households in the urban
areas and 0.3% of rural households dispose liquid waste through a sewerage system.

5.6.9 Energy and Power Resource
1 Asuogyaman District

The main type of energy utiéd in the District are electricity, charcoal fuel wood and

[ AjdzZSTASR t SGNRf Sdzy DIFa 6[tDO® 5dz2S G2 GKS
proximity of the District to the Akosombo Hydedectric Plant the number of settlements
enjoying electricity have increased. Settlements enjoying electricity in the district includes
Akosombo, Mangoase, Tursker, New and Old Akrade, Atimpoku, Senchi. The rest include
Nnudu, Aboasa, Apegusu, Anum, Boso, and Adjena. Settlsmw&htorrgoing electrification
projects are Fintey, Osiabura, Yeniama Surveyline and Frankadua. All the major towns and
villages in the district are expected to be connected to the National Grid by the end of 2003.
Electricity is used for industrial, monercial and domestic purposes. Domestic use tends to

be the most frequent in the district where it is widely dséor lighting and to power
household appliances. The use of electricity for cooking is uncommon except in Akosombo.

Petrol, diesel and kerese constitute a very important source of energy in the district. They
are mainly used by vehicles and agricultural machinery such as sprayers, tractors and
outboard- motors. Kerosene is generally used for lighting in communities which lack
electricity and for lighting lamps during periods of power outage. Oil companies at filling
stations supply fossil fuels. There are filling stations in four communities. The communities
with filling stations are, Akosombo, Atimpoku, Nékrade, and Asikuma.

Tabk 27.0 EnergyUsein the AsuogyamarDistrict
Type of Energy Frequency Percentage
Electricity 45 28
Kerosene 39 24.9
Charcoal/Fuel/Wood 69 43.7
LP GAS 5 34
TOTAL 158 100

Source: Asuogyaman District Survey, 2013

Charcoal and fuelvood constitutes thgoredominant energy source for cooking in both the
rural and urban areas of the district. Fwebod tend to be used more in the rural areas
whereas charcoal is frequently use in urban communities. L P gas constitutes just about 3
percent of energy usage the District. The cost of LP Gas is quite high and thus out of reach
of most households in the District. As far as environmental protection is concerned electricity
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and LP gas are the safest. The only problem with these sources is that, they arelselativ
expensive compared to other sources. Facilities for thdiliieg of gas cylinders are not
available in the District and users go to Kpong for refilling which increase the cost to the
consumer.

1 Dangme West District

Households in th®istrict wereasked about their main source of lighting facility in the
houseduring 2010 survey. The responsdicatald that electricity through main national grid
(53.7%) is the major source of lighting for households in the district. A significant percentage
(32.0%)of households also uses the kerosene lamp whilst 11.2 percent also use
flashlight/torchlight. A relatively low proportion of households 1.2% in the district use
private generators; for a rural district, this is quite significant. The use of gas lamp, solar
energy, firewood and crop residue for lighting are almost-eaistent in the district.
Households in both urban and rural areas mostly use electricity through main national grid
with higher percentages of urban households 80.9% compared to 44.2% ofutadir
counterparts using electricity. The use of kerosene lamp is however pronounced in rural
areas (38.8%) than urban areas (12.6%).

The source of fuel usefibr cooking in theDistrict and the distribution by localityere also
indicated. he main fuel used for cooking in the district is charcoal (45.7%) while 33.3

percent of households use wood to cook and 16.4 percent also use gas. About 3.8 percent of
households do not cook at all. Animal waste as fuel for cooking is the least used by
houselolds with an insignificant proportion. In urban households, the major fuel used for
cooking is also charcoal (60.0%), 24.7 percent use gas and 10 percent use wood for cooking.
The major fuel used in rural communities is wood 41.4% and charcoal 40.7% while
significant proportion 6households also uses gas 1pescent.

The survey datéurther provides information on cooking space used by households. The data
shows that 34.3 percent of the households in the district cook their foods on verandahs
followed by 27.8 percent of households that use separate rooms for exclusive use of the
households. A significant proportion (20.7%) of households cook their food in open space in
compound, while 5.8 percent also use structure with rdmft no walls and 4.9 percermto

not have a cooking space at all. In urban households, verandah (47.5%) is main space used for
cooking. Another 18.2 percent of the households also use kitchens to cook 19.0 percent cook
in open space in compound whilst 3.7 percent do not have a codpage at all. Rural
households however use kitchen (31.2%) mostly in cooking whilst other households also use
verandah (29.7%) angpen space in compound (21.3%).

1 North Tongu District

A 2010 survey data depictetde main source of lighting of dwelling unit by type of locality.
The main source of lighting for most households (48.9%) is kerosene lamp. A higher
proportion of household using kerosene lamp as their main source of light is higher in rural
(62.4%) than urban areas (29.3%t of the urban households in the District, 57.8 percent
use electricity with 19.7 percent in rural areas also using electricity as their main source of
lighting.
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The main source of cooking space used by households also shows that a higher proportion of
the households use a Separate room for exclusive use representing 40.5 percent for domestic
activities with urban and rural proportions of 32.9 percent and 45.7 percent respectively.
Open space in compounds (23.4%)) is the next commonest cooking spddeyusauseholds

with urban and rural proportions of (28.8%) and (19.6%) households respectively.

5.6.10 Transportation
1 Asuogyaman District

Transport facilities in the district include road, lorry parks and water transRardd transport

is by farthe most important mode of transport in the district. The Teslosombo portion

of the road is asphalt. The road network from Atimpoku to Anum and Boso is bitumen
surfaced. The rest of the road network in the district is basically feeder ré&adsombo ha

an inland water port at Marine managed by the Volta Lake Transport Company. The company
has ferries which transport goods and people on the Lake to Afram Plains and Yeji in the
North. The lake also provides opportunities for farmers who use canoes tbighmarket
centre at Dzemeni in the South Dayi district of the Volta Region.

1 Dangme West District

The district has about 252 kilometers of road network; 40 percent is surfaced while the rest
are feeder roads. Tracks and footpaths also link villagestotaleroad network when

compared to other districts appears to have a good spatial distribution. Apart from the
central portion of the district, which is devoid of roads, the rest of the district is fairly linked
up. The road surface condition of the natal trunk roads is of an appreciably good

condition. However, the local arterials such as the Dodéfianya road and Doryumu
Agomeda road need urgent improvements. Most of the feeder roads that give access to the
more rural centres are unsurfaced and needular resurfacing especially after the rainy
season. Statistics about traffic on those roads such as traffic volume, vehicle fleet, traffic
composition, hourly distribution, peak hour traffic, and passenger and freight movement are
unavailable for the wtrict. Surveys would have to be conducted to collect such vital data for
future planning purposes.

There is a disused 14.8 kilometeailway line from Tema through Afienya to the Shai Hills
used for the construction of the Tema Harbor. This line canrdnhabilitated for urban
transport.

1 North Tongu District

The District has a tarred road linking from the main Ad&tao road through Sege. Other
communities such as Juapong are along the main Aock road. There are also some
motorable feeder roads within The District. Another form of transportation inDierict is
by river. The District is divided by a stretch of the Volta lake with communities such as
Torgorme, Volo, Vome Battor and Mepe among others lying along the river.
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5.6.11 Vulnerable Group
1 Asyougyaman, Dangme West and North Torlgstricts

Potential vulnerable groups often includshildren, aged, disabled andomen. Potential

@dzft YSNI 6f S ANRdAzLIA 2F 4GSy asuse@by doyidodtitdiBrnSrefér A y RA 3 S
to social groups with a social and cultural identify distinct from the dominant society that

makes them vulnerable to being disadvantaged in the development process. The people so
described have been traditionally marginalized and eix@db Indigenous or tribal people are
commonly known to be among the poorest segments of a population. They traditionally
engage in economic activities that range from shifting agriculture in or near forests to wage

labor or even smatkcale market;, oriented activities.The Word Bank (Operational Directive
ndmnv fA&ZGEA GKS F2fft26Ay3 OKIFINIXOGSNAR&ASIAO 27
follows:

X

A close attachment to ancestral territories and to the natural resources in

those ares;

x Self ¢ identification and identification by others as members of a distinct
cultural group;

x An indigenous language, often different from the national language;

Presence of customary social and political institutions; and

Primarily subsistence oriented production.

With regards to the potential area, of Project influence given the available data, Hvere
populations subject to resettment by the project. Howevethese project populations do
not appear to warrant categorization as indigenous people pursuantMorld Bank
Opermational Directive 4.10. Thidetermination should be considered and subjected to
verification. However, GHA addresses vulnerability and social exclusion ifsuesgh
initiatives and interventions for women and gender related issues.

5.6.12 Gender Equity and Mainstreaming
1 Asuogyaman, Dangme West and North Tongu Districts
GENDER INEQUALITY

Gender equality is a goal that has been accepted by governments and international
organizations. It is enshrined in international agreensesmid commitments. There are many
ongoing discussions about what equality means (and does not mean) in practice and how to
achieve it.There are global patterns to inequality between women and men. For example,
women tend to suffer violence at the handstbeir intimate partners more often than men;
G2YSYyQa LREAGAOFE LI NI AOALI ( dmdkhg stryciRredalk S A NJ N,
0SKAYR YSYQaT 62YSy YR YSy KI@S RAFFSNByI
represented among the poor; and womand girls make up majority of people trafficked and
involved in the sex trade. These issyueand others¢ need to be addressed in efforts to
promote gender equality. Achieving greater equality between women and men will require
changes at many leveiscluding changes in attitudes and relationships, changstuations
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and legal frameworks, changes in economic institutions, and changes in political decision
making structures.

MARGINALIZATION OF WOMEN

Generallyfemales are being marginalized resultinghe fact thattheir views not adequately
captured in decision making antidrefore making them vulnerable. A larger proportion of
female head households exists due to migration of the male counterpart, chiléctesjk.

Most of the women however have no regular source of remittance. The domestic roles of
women include taking care of children. Women are therefore saddled with the responsibility
of providing food, clothes and in some cases the payment of schodi@spital fees. The low
income earned by these women, therefore inadequate to meet the needs of their households
hence their disadvantaged positions economically

Social problems faced by women who have some relationships with poverty include the
traditional social systems, fertility, conflicts and gender equity in personal and social relations.
Alsq in traditional legal systems, the perceptions of female roles combine to ensure that
allocation of resources favor male authority and interest still exist.Spegative traditional
practices, restrictions on pregnant and lactating mothers as well as serving the best and
largest parts of the meal to the male members of the household, all conspire in no small
measure towards worsening the lot and the general poystricken position of most women

in the district. Women generally have lower access to land. When land allocations are made
to women, they are normally given smaller acreages no matter their individual capabilities.
The District Assembliemnsured thaton the basis of gender analysis, gender concerns are
addressed in all planning activities when setting priorities, allocating resources and identifying
actions and activities.

GENDER MAINSTREAMING

Specific gender ainstreaming activitiegiclude the following: pvision of adequate

sanitary facilities for both male and female at all public places especially schools and health
facilities due to the special needs of gidsalysiof development proposals in the light of

how it affecs both male and female and provide each facility adequately to address their
needs organization osensitizatiorprogramsfor men and women to encourage cross

gender participation in local governanacourage more female aspirants to take political
and publc positions form school clubs for girls to build their confidence and capacity to
bridgethe gap between boys and girlsjgporting women trades groups in the distrgin
accessing resources for their activitieddressngthe issue of women access teind for

farming
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Chapter6 Presentationof the AlternativesConsidered
6.1 Project Alternatives

The basic technical study analyzed all the feasible scenarios from the economic,
environmental and social standpoints. This techngtatly facilitated the determination of

the best viable alternatives which are: the nproject option; the new routes option and the
selected option.

6.2 Conceptual Alternatives

Various conceptual alternatives were evolved by the JICA FeasibilitySStu2iid2 And each

of the conceptual alternatives was evaluated in terms of project purpose and need, social
economic and environmental resources, geometric feature, faftway, planningevel costs

and public involvement to quantify benefits and impstbd the greatest extent possible.

The results of the conceptual alternativesadysishave been documentednd thereport
coordinated withallthe relevantproject stakeholdersBased on the alternati@ analysis and
the inter-agency review, not athe conceptual alternatives were found to be reasonable
solution that met the elements of the project purpose and need. Therefoat all
alternativeswere carried forward as feasible alternatives to further quantify the benefits and
cost of eachThe followng sections discugke alternative analysifindings of JICA Feasibility
Studiesin 2012

6.2.1 Strategies for Development of the Road Network in the Study Area

x Present and Future Road Netwokonfigurationin the Study Area

The trunk roads wereeclassified by the MRH based on their functional importance in 1998.
The new system reclassified the roads into National, {Regional and Regional Roads,
reflecting their national and socieconomic importance and tying in with the present
regional andlistrict administrative structures of the country. Beside the trunk road network,
there are urban roads managed by the DUR, and feeder roads managed by the DFR both
under the MRH.

According to the GHA, the proposed new route of the Eastern Corridor leetwsutsuare
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Jct. and Asikuma Jct. will be classified as a National Road after construction of the new route.
Moreover, the international traffic and major logistic corridor functions of the existing N2
between Asutsuare Jct. and Asikuma Jct. via the iegigtddomi Bridge will be expected to

shift to a proposed new route with a new bridge crossing the Volta River, when the whole
section of N2 between Tema and the border with Burkina Faso will be improved.

x  Proposed Future Road Network Configuration in tBéudy Area

Figure25 illustrates the present road hierarchy in the Study Area. There are four national
roads (N1, N2, N3 and N5), five regional roads (R18, R23, R24 (only a short length), R28 and
R95), and various feeder roads. Consideringtimetional hierarchy of the road network and
regional development trend, the nortbouth axis and the eastxis on both the left and right

sides of the Volta River are weak.

To accelerate the regional development, particularly agricultural developmet, Study
Team proposes the future road network configuration in tied$ Area as shown in Figure
26.

Under this proposed road network configuration, the new proposed route between Asutsuare
Jct. and Asikuma Jct. will be classified as a national trunk wotd a function as an
international corridor between Tema and the border with Burkina Faso, while the road
section between Asutsuare and Aveyime will be a part of the drggional road connecting

N2 and N1 via the gredmelt area of Ghana, where majdce production is expected.

6.2.2 Design Standards Applied for the Study Roads and Bridges

x Design Speed

The desigrspeed for the proposed roads determined by the Road Design Guide of Ghana
and the following facts:

1 The upgrading works of a part of Lot 2 of N2 between Asikuma Jct. and Have (48
km), just after the section of proposed route (N2) in the Study, has already started
with GoG fund. The design speed for the section between Asikuma and the 37 km
point from Askuma Jct. is 100 km/h because of flat terrain.
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Figure25 Present Road Hierarchy in the

Figure26 Proposed Road Network
Study Area

Configuration in the Study Area
To consider uniformity of the design speedtbie same type of terrain, design speed for the

new road section between Asutsuare Jct. and Asikuma Jct. is proposed 100 km/h based on
the Road Design Guide of Ghana.

Table28.0 Design Speed for National Road

Road | Classificati ggzigg A\t/)gﬁjlgtse
Type on (km/h) (km/h)
Flat 100 80
National Hilly 80 *0
Mountain
ous 60 40

Source: Road Design Guide in Ghana
x Design Radius
To accommodate international logistics freight vehicles, mainly large trailers, to secure traffic

safety, and to harmonise with the natural and topographical conditions, the radius of curves
is designed to be gentle. Although the minimum design radiusdsnY@or the design speed

N2 Project ESIAReport Pagel60



of 100 km/h, it is desirable to use a radius of more than 2,000 m or at least 1,400 m
corresponding to two or three times the minimum design standard.

x  Typical Cross Section
A Lane Width

The main traffic function of the proposedad is to create a national trunk road network to

link economic and administrative ceerts as well as ensure efficient international logistic
flows. A lane width of 3.65 m defined in the Road Design Guide of GHA is proposed for the
following reasons:

1 Alane width of 3.65 m is adopted for the section between Asikuma Jct. and Have on
N2 currently being upgraded.

1 A lane width of 3.65 m is also adopted for ongoing national road projects such as the
N8 upgrading project.

1 According to AASHTO Geometric Desifjirlighways and Streets (2004), the lane
width of roads classified as national highways is recommended as 3.65 m (12 feet).

Thus, a lane width of 3.65 m is proposed for the road sections between Asutsuare Jct. and
Asikuma Jct., and Asutsuare and Aveyimmeoading to the Road Design Manual of Ghana.

A Shoulder Width

The main function of shoulders on national roads is not only to provide space for stopping
vehicles, including brokedown vehicles, but also walking space for pedestrians. A shoulder
width of 250 m defined in the Road Design Guide of GHA is proposed for the following
reasons:

1 A shoulder width of 2.50 m is adopted for the section between Asikuma Jct. and
have on N2 currently being upgraded.

1 A shoulder width of 2.00 m is adopted for the ongoiragional trunk road project
(N8 upgrading project). In this case, even though a consultant proposed 2.50 m to
follow the Road Design Guide of GHA, the existing shoulder width was 2.00 m
following the previous guide, and the GHA finally decided to adoft @ comply
with the existing shoulder width.

1 According to the AASHTO standard, heavily travelled,-$pgled highways and
highways carrying large numbers of trucks should have usable shoulders of at least
3.0 m (10 feet).

1 The Japanese standard, definashoulder width of 2.50 m, and 3.25 m is preferable
for national expressways.

Thus, a shoulder width of 2.50 m is proposed for the road section between Asutsuare Jct. and
Asikuma Jct., while a shoulder width of 2.00 m is proposed for the Asutsuarevagané
road which will be changed to an integgional road after the completion of upgrading works.

Figure®27and28show typical crossections used for the preliminary design of ordinary road
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sections and bridges, including new bridge across the Volta RivéheoBastern Corridor.
Figure29and30show typical crossections used for the preliminary design of o iy road
sections and roads in townships along the Asutsughkgeyime road. Mountip sidewalks on

both sides of the carriageway are propostdsecure the safety of both pedestrians and
bicycles for bridges and in township areas. The Study Team propeseckalternative cross
sections at the Working Group Meetings (WGM) with GHA officials, and both sides agreed to
adopt the crosssections shown in these figures.

Eastern Corridor (10km+800 to 67km+027)

Z
N
o

14300
1000 { 1000

Rolinding_ 2500 3650 [ 3650 2500 Rounding
| Shoulder | Carriageway Carriageway Shoulder




Source: Study Team
Fiaqure 63 TypicalCrosssection betw

een Asutsuare Jct. and Asikuma Jct.

17100
400 16300 40p
2000 12300 2000
‘.ﬁi_dewulk and | 2500 3650 3650 2500 | Sidewalk prid
ioycle Path | Shouider | Camiageway | Carriageway | Shoulder | D¥cle Fi
Se | o
ll % ﬁz 25 2.5% 25% | 20R
Figure27 &28 Typical Crossection of Bridges
General Section
¢
13300
! 000_ _1ood_
Rouning | 2000 3650 3650 2000 | Roynding
Shoulder Carriogeway Carriageway Shouldet
2.5 2.5% 25 25
1:3.0 = S 1:3.0
N\

Source: JICA Study Team

Figure29 Typical Crossection for Ordinary Section of AsutsuagAveyime Road
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Figure30 Typical Crossection in Township Area of AsutsuatAveyime Road

x Right of Way

According to the GHA, the Right of Way (ROW) for trunk roads andreég&mal roads must

be 90 m wide (45 m from the centreliren both sides) and 60 m wide (30 m from the
centreline on both sides), respectively. Thus, 90 m ROW is applied for the new road section
between Asutsuare Jct. and Asikuma Jct. on the Eastern Corridor, while 60 m ROW is applied
for the AsutsuareAveyime rod.

6.2.3 Road Alignment Study

6.2.3.1Basic Concept of the Preliminary Design of Road Alignment

x Road Classification and Functions

The trunk roads were reclassified based on their functional importance in 1998. The new
system reclassified the roads intational, InterRegional and Regional Roads, reflecting their
national and soci@conomic importance and tying in with the present regional and district
administrative structures of the country.

According to the GHA, the proposed route of the Eas@urridor between Asutsuare Jct. and
Asikuma Junction will be classified as a National Road after completion of this route.
Moreover, the international traffic and major logistics functions of the existing National Road
N2 between Asutsuare Jct. and Asikudea including the Adomi Bridge will be shifted to the
proposed route with a new bridge over the Volta River.
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x  Major Policy for Road Alignment Alternatives

A Number of Lanes

I OO2NRAY3I G2 GKS DI!'Qa tNR2SOUO cWsuBWEAG S T2 N

Frankadua Road in the Greater Accra and Volta Regions of Ghana, the road will be upgraded
to a 2lane single carriageway with asphalt concrete (flexible pavement) surface. The Study
Team has confirmed the required number of lanes for the proposed ibaadd on the future

traffic demand forecast with the target year of 2036.

x Considerations to Determine Road Alignment
The major considerations when determining alternative road alignments were as follows:

1 To minimise the resettlement of homes and otltmmmercial buildings

1 To avoid passing through paddy fields or irrigation schemes in view of the
importance of rice cultivation, particularly on the southern side of the Volta River
which is defined as the Southern Greenbelt of Ghana with large potential fo
agricultural activities

1 To minimise the effects on existing,-going and planned agricultural development
schemes.

1 To set the road alignment perpendicular to the Volta River and to select a location
where the river is narrow to reduce bridge constructicosts.

1 To minimise the number of crossings of rivers, watercourses and irrigation canals in
view of road conservation and maintenance works. Even if culverts need to be
installed at appropriate locations, water flows may change in the future due to the
flat terrain in the Study Area.

1 To clearly identify locations of possible deposits of black cotton soil, where either
soil replacement or soil stabilisation works will be required.

1 To consider a gentle longitudinal profile where alternative routesalamgside the
mountains near Asutsuare township. If alternative routes have a longitudinal
gradient of 4%for more than 700 m, an additional lane (climbing lane) would be
considered to secure the smooth flow of traffic without being affected by slow
movingheavy vehicles.

6.2.4Road Alignment Study between Asutsuare Jct. and the Volta River

x Possible Alternative Routes

The Study Team prepared five possible alternative routes between Asutsuare Jct. and the
Vdta River, as shown in Figugd, in thesouthern part of the Study Area-(S S2, S3, S4

and S5), which was presented at the First Working Group Meeting (WGM) held on 18th April
2012 for the first screening of alternative routes.
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x Comparison of Possible Alternative Routes

Results of the itial comparison of possible alternative routes by the Stu@ar are
summarised in Tabl29.0.

x Discussions in the WGM
Comments from GHA officials at tiéGM are summarised in Tal88.0.

x Screening of Alternative Road Alignments
Based on the results dliscussions in the WGM, alternative road alignmenis S2, S3 and
S4 were selected for the further study. Alternative road alignmeri ®as not selected

because it could encroach on the area where Golden Exotic Ltd. plans to expand its banana
estate.
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Figure31 Possible Alternative Routes between Asutsuare Jct. and Volta River
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Table29.0 Comparison of Possible Alternative Routes between Asutsuare Jct.
and the Volta River

ITEM Alt. S1 Alt. S2 Alt. S3 Alt. S4 Alt. S5

1 | Alignment Gentle (+) | R=700m | R=700m | R=700m | Gentle (+)

2 | Travel time Highest High (+) Low Low Low
saving (++)

3 | Bridge Long span| Long span| Long span| Long span| Medium
consgtruction brldge P brldge P brldge P brldge P span

bridges
(+)

3 Contrlbutlon Medium Medium Medium Medium Medium
to regional
development

4 | Number of Few Some Few Few Few
resettlements | houses (+)| houses houses houses houses

(+) (+) (+)

5 | Disturbance Paddy Paddy Some Some Some
of agricultural | fields’and | fields, Padd Padd Padd
activities tilapia irrigation elds (+) elds (+) elds (+)

cultivation | scheme

6 | Road length 19km (+) | 23km 29Kkm 30km 32km
requiring
investment
Total Score High Low Low Low Medium

(+++++) +) (++) (++) (+++)

SourceJICAStudy Team

Table30.0 Major Comments from GHA

Field

Major Comments from GHA

Agriculture

Ab S g

u Ndzy 1

NEI R O2dzl FG®RBIZ d & U a RJ

N2 Project ESIAReport

Pagel67




Activities OlFyLtfao, o . L .
ATEGSNYFGADPSE aK2dA R | OBERI BB
22dZ20KSNY &AARS 2F (GKS =+2f Gl
FANAOdZ GdzNF f LB f A OO )
A¢ KSNB | NB ozf/osm/é b 62dzl f 2
(O2YOSYUNIGA2y 2F Lk L | (K2
ALNNRAILGA2Y AOKSYS (XS (g Gy2 N
GAff SYO2dNF IS NROS SELRNI & @
Aquaculture ACKSNE FINB O2YQOSNJya [ 02dzi U K
Activities RSONE I ?scxzy?omsf\ms Nﬁl ]
— ACKSNB T NB LINPEGESYa FTo2dwi K26
Communities GAOBdzGAdzE NE FyR | 1dzaSo
A%\K(EJZ hﬁfﬁslgyéuéNﬁfsfziNJ 'f\lg\ l' 1R)\ faKzldzzfl NRJ\Ol
Road Function | s¢ ¢ & yv'§4° G NHzy | Ne,l-rangJsastz dift Ng 26
] SEA&GAYT O2YYdzyAlGASE D
Roa i = P . x ~ A
Constructiao A{2Af O2YRAUAZYA aK2z2daZ R 0S AY

SourceJICAStudy Team

6.2.5 Study of Alternative Bridge Location over the Volta River
x  Study of Bridge Location

In parallel with the selection of alternative road alignments, the Study Team selected four
possible alternative locations for a new bridge over the Volta River. The Study Team
considered the following aspects mainly from the results of site investigations, available
topographical maps and aerial photos:

1 Narrower river width section

1 River configuration (to avoid sections with tributaries, curved reaches, and
transition points of river bed gradient) and hydrological conditions

1 Possible length and configuration of access roads to bridge

1 Geological conditions on the river bank and surroundirgns

1 Land use and use of river (pumping station, live box for tilapia cultivation, etc.)

x  Screening of Bridge Locations by the Working Group Meeting

The Study Team considered four possible locations of a bridge over the Volta River between
Akuse and/olivo (B1, B2, B3 and B4) as shown in Figui@2. Selection of alternative road
alignments mentioned in Sectionk2 was fully coordinated with the selection of possible
locations of a bridge. Then, tl#CAStudy Team presented the possible bridgeakion at the

First Working Group Meeting (WGM) for the first screening of locatiBased on the results

of discussions in the WGM, locations. BB2 and B3 were selected for further study, while

B-4 was not selected because alternative road alignm®st which connect to B, was
dropped.
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6.2.6 Road Alignment Study between the Volta River and Asikuma Jct.

x Possible Alternative Routes

The Study Team prepared three possible alternative routes between the Volta River and
Asikuma Jct. on the NatiahRoad N2 as shown in Fig@& in the northern part of the Study
Area (N1,N-2, and N3), and presented them in the First Working Group Meeting for the first
screening of alternative routes.
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Figure32 Possible Alternative Bridge Locations
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Figure33 Possible Alternative Routes between the Volta River and Asikuma Jct.
The urban areas of Juapong, Frankadua and Asikuma townships have been expanding
along existing roads and it is almost impossible to connecptioposed new road at
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the existing intersection with N2 without many resettlements. Furthermore, it is
necessary to give priority to the intersection approach alignment for the proposed new
road when designing the intersection with N2, as the new road b@liome an
international transport corridor. Therefore, the Study Team studied possible concept of
the intersection of the proposed road with N2 for alternative road$, W2 and N3 at
Juapong, Frankadua and Asikuma Jct., respectively, to minimise eesettl as well as

to improve the approach alignment for the proged road, as shown in Figu34.
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