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EXECUTIVE SUMMARY

INTRODUCTION

This Executive Summary section of the report presents an overview of the Project, key impacts
(negative and positive) identified during the impact assessment process and the proposed mitigation
and management measures. It has been prepared in line with relevant national regulations, as well as
international requirements such as the World Bank Operational Policies (OPs) and the World Bank
Group Environmental, Health and Safety Guidelines (EHSGS).

The Upper West Package 1 Project consists of a network of feeder roads, access roads, connectivity
roads, as well as irrigation and market access roads within the Wa Municipal, Wa West and Nadowli-
Kaleo districts in the Upper West Region. The road network is mostly gravel roads or earth roads in
generally poor condition. Much of the road sections have drainage issues, thus making them prone to
flooding and inaccessible during rain events. The proposed interventions for the road network will
comprise improvement or rehabilitation works, including the treatment across the full width of the road
pavement, including shoulders; and potential realignments at sensitive locations.

The conduct of the Environmental and Social Impact Assessment (ESIA) for the Project is a regulatory
requirement per national regulations such as the Environmental Assessment Regulations, 1999 (L.I.
1652) and the Environmental Protection Agency Act, 1994 (Act 490). Undertakings requiring
environmental permits or the conduct of ESIA as listed under Schedule 1, 2 and 5 of L.I. 1652 includes
road construction. The L.I. 1652 is organised into schedules of projects which may either be subjected
to a complete ESIA or a Preliminary Environmental Assessment (PEA), based on the level of
environmental and social risks associated with the project. Per the requirements of L.I. 1652 therefore,
the Upper West Package 1 Road Project falls within the category of projects for which the conduct of
ESIA is mandatory (Schedule 2). The conduct of the ESIA is also mandatory given that the Project is
classified as a Category B Project perthe Wor | d Bankdés c¢riter ibasedfoor
environmental and social significance, type, location, sensitivity, and scale.

Though the Project is being implemented under the Transport Sector Improvement Project (TSIP) which
is a group of projects for which the Republic of Ghana obtained funding from the International
Development Association (IDA) of the World Bank, this Package is funded with European Union (EU)
Aid through the 11t European Development Fund (EDF).

NEED FOR THE PROJECT

A wide range of environmental and social benefits will arise as a result of the Project. These will include
economic benefits, employment generation, social services, travel and transport, enhanced gender
opportunities, fuel economy and reduced pollution, among others. A reliable and affordable road
transport system forms part of the social safety net, enabling trade and employment opportunities in
both urban and rural communities, as well as facilitates the movement of goods and services in various
sectors of the economy including tourism, education, health and agriculture.

The Project will also provide necessary employment opportunities for the citizenry. The employment
creation potential of the Project is substantial and will facilitate economic development and growth. The
Project will also contribute significantly to reduction in the high post-harvest losses experienced by
farmers in the Upper West Region by facilitating the transportation of agriculture produce to marketing
centres in the region and across the country, thus increasing trade effectiveness.
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PROJECT ALTERNATIVES

The ESIA includes a consideration of alternatives by providing analysis of the no project alternative with
other project alternatives. The analyses did not consider unselected alternatives as unviable, but only
presents them as least favourable with respect to the other options evaluated. The project alternatives
evaluated included the following:

1 No-Go Alternative (fiDo Nothingo Option)

TheNo-Go al ternative (fADo no t-develogment a {he Rrojeot,)which amplies
little or no improvement would be realised in the environmental and socio-economic setting or life of the
area as it currently exists. The implication of this alternative is enormous as all the environmental and
social benefits that would be derived from the road construction alternative would be lost.

The advantages (environmental and socio-economic) that the No-Go alternative presents are that the
potential adverse environmental and social impacts such as dust emissions, noise and exhaust
emissions, land expropriation, potential loss of flora and fauna, landscape alteration, etc. that may be
associated with the road construction would be avoided. Also, the huge financial costs associated with
the Project implementation will be avoided and money saved.

Nevertheless, the No-Go alternative also has a lot of environmental and socio-economic downsides.
For instance, the local economy of the Project area is comprised mainly of agriculture and commerce /
services; therefore, non-development of the Project would lead to the slowing down of the economic
growth in the area as agricultural productivity and/or marketing of produce will no longer be boosted,
given the poor nature of the road (which is a huge socio-economic drawback). Similarly, the potential
for improving the scenic view, road condition and/or traffic situation with its associated cost (financial
and travel time) to the public would all be lost. Other benefits which would be foregone as a result of
non-construction of the roads include opportunities for improvements in drainage (and solving perennial
flooding), employment opportunities for local residents along the road, boost in tourism and trading
activities, poverty reduction, enhanced development and improvement in housing and other amenities,
as well as gender empowerment opportunities. Non-construction of the roads will also imply no
improvements in all elements of the roadd environmental and social safety features.

1 Re-construction / Rehabilitation of the Existing Road

The project implementation alternative will yield all the environmental and socio-economic benefits that
woul d have been | ost un dhepropodecroad re-oonstructioh dr relgaldilitatiop
will follow the existing alignment of the roads, however, improvements will be made to the existing
surface and geometric alignments of the existing roads, where necessary. This will also involve
constructing or rehabilitating culverts to acceptable safety and environmental standards, and to improve
drainage. The proposed road upgrades from their existing standards will also require the provision of
appropriate road signage so that motorists are warned of hazards such as culvert locations and speed
reductions or increases, location of intersections and appropriate signs notifying motorists of traffic
calming measures.

This Project implementation alternative is a more realistic option and would bring significant benefits to
communities along the roads and the general population. While some negative environmental and
social impacts (disadvantages) will characterize this alternative, such as potential destruction of
vegetation or landscape alteration, dust and noise emissions, and some potential displacement of
people and properties or assets, these negative impacts (drawbacks) will be managed and reduced to
as low as reasonably practicable levels by employing effective mitigation measures. The Project would
limit the potential destruction of vegetation, avoiding at best, vegetation of special ecological and
economic significance. Similarly, positive impacts from the Project would be enhanced.

der s

on.

n o



1 Alternative Design and Technology

Under the Project development alternative, further design and technology options were evaluated
based on specific design data to determine whether some potential Project impacts could be avoided
or reduced. Although the existing alignment of the roads was largely maintained in the concept designs,
different design and technology approaches were evaluated and recommended, where necessary, to
limit impacts to settlements along the road corridor, limit the ecological footprint or destruction, limit cost
of labour and materials and construction cost. Potential design changes would be unavoidable under
the Project development alternative and would be viable or sustainable considerations especially when
it would lead to significant reductions in project environmental and social impacts.

For instance, areas with structures such as schools, churches and mosques, as well as areas of high
ecological conservation status which fall within the ROW would require modifications to designs or
alignment. For example, the design speed of the road would be adjusted at such locations as necessary,
especially through areas with a high concentration of people or buildings; and appropriate signages and
traffic calming measures implemented. In other instances, through small villages or moderately built-up
areas, the design speed could not be maintained in the Concept Design due to proximity of structures
and limited space between dwellings. Due to geometric and safety considerations, the design speed
was reduced in these locations.

Geometric improvements have also been proposed in the Concept Design where the existing road
geometry was perceived as unsafe. The road width was reduced in instances where the minimum
design cross-section or the minimum geometric standards cannot be achieved without impacting on
existing buildings or structures. Where necessary, through villages where the existing road geometry is
substandard and considered unsafe, alternative alignments were proposed to allow for continued safe
mobility and to reduce the social impact of the road upgrades on settlements along the roads. Figure A
and Figure B presents some bypass or realignment options considered in the concept design.
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APPLICABLE LEGISLATION AND STANDARDS
Various Ghanaian legislations are relevant to this project, including the underlisted:

Environmental Assessment Regulations, 1999 (LI 1652), as amended (2002)
Environmental Protection Agency Act, 1994 (Act 490)

Wetland Management (RAMSAR sites) Regulation, 1999

Water Use Regulations, 2001 (LI 1692)

The State Lands Act, 1962 (Act 125)

Lands (Statutory Wayleaves) Act, 1963 (Act 186)

Forestry Commission Act, 1999 (Act 571)

National Road Safety Commission Act, 1999 (Act 567)

Labour Act, 2003 (Act 651)

Childrenbds Act, 1998 (Act 560)

STAKEHOLDER ENGAGEMENT
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Some of the key stakeholders consulted as part of the ESIA are outlined below:
A. Government Ministries, Departments and Agencies

Wa Municipal Assembly, Nadowli-Kaleo District Assembly and Wa West District Assembly

Upper West Regional Coordinating Council (RCC)

Environmental Protection Agency (EPA)

Ministry of Food and Agriculture (MOFA)

Northern Development Authority (NDA), formerly Savannah Accelerated Development Authority
(SADA)

Women in Agricultural Development (WIAD)

1 Water Resources Commission i Black Volta Basin Secretariat
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B. Community Stakeholders / Residents

1 Community leaders / opinion leaders, vulnerable groups (e.g. women and the elderly), the youth,
farmers, etc.

1 Charia Electoral Area (Wa New Market) Assemblyman; Weichau Assemblyman; Nyoli
Assemblywoman, etc.

Issues and concerns raised by stakeholders on the project relates to the road design, recruitment of
local labour, potential dust generation and pollution of water sources, increase in accidents, loss of
assets through construction demolitions, scarcity of water and need to provide complementary water
sources, among others.

ESIA PROCESS, APPROACH AND METHODOLOGY

Information gathering for the ESIA was achieved by means of desk studies (document screening) and
drive-through or walkover field surveys. Available Project documents were extensively reviewed based
on the Terms of Reference (TOR); and this included but not limited to the World Banké &nvironmental
and Social Framework (2017), as well as other reference documents, namely:

Environmental and Social Assessment for Transport Sector Improvement Project, (MRH, 2017)
Environmental and Social Management Framework for Road Sector Operations (MRH, 2017)
Resettlement Policy Framework for Road Sector Operations (MRH, 2017)

Roads Reservation Management: Manual for Coordination (MRH, 2001)

Environmental Assessment Guidelines for the Transport Sector (EPA, 2010)

Traffic Calming Design Guideline (Ministry of Transportation, 2007)
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1 Standard Specification for Road and Bridge Works (Ministry of Transportation, 2006)
1 Geometric Design Guide (Ghana Highway Authority, 1991)
91 Draft Manual of Road Signs and Markings (Ghana Highway Authority, 2007)

Consultations were also carried out with various stakeholder groups, including selected residents along
the road corridors to identify key concerns and issues, obtain some baseline information and to
understand their expectations of the Project. Generally, the ESIA was conducted in accordance with LI
1652. Following identification of potential impacts, the impact assessment followed the steps below:

1 Prediction of Project activity consequences on environmental and social receptors;

1 Importance and significance of impact evaluation;

1 Mitigation measures development to manage significant impacts where practicable; and
9 Significance of the residual impact evaluation.

The Knight Piésold impact significance rating system is based on the following equation:
Significance of Environmental / Social Impact = Consequence x Probability
The consequence of an impact is derived from the sum of the following factors:

1 Severity / Magnitude - the degree of change brought about in the environment;
1 Reversibility - the ability of the receptor to recover after the impact has occurred,;
91 Duration - how long the impact may be prevalent; and

1 Spatial Extent - the physical area which could be affected by an impact.

The severity, reversibility, duration, and spatial extent are scored and then the overall consequence
determined by adding up the individual scores and multiplying it by the overall probability (the
likelihood of the impact occurring). Once a score has been determined, it is checked against the
significance descriptions indicated in Table A below. Once the significance of the impact has been
determined, the degree of confidence in the assessment is determined as low, medium or high.

Table A Significance Definitions
Score According to Impact Colour Scale Ratings
Assessment Matrix Negative Ratings Positive Ratings
Negligible Significance Negligible Negligible
Low Significance Low Low
Moderate Significance Moderate
High Significance

A range of mitigation measures, management actions and monitoring requirements to eliminate or
reduce adverse environmental and social impacts, enhance positive impacts and monitor the
effectiveness of mitigation measures implemented were clearly identified in the ESIA process. Delivery
of these will be through the Project Environmental and Social Management Plan (ESMP).

PROJECT ACTIVITIES AND IMPACTS: PRE-CONSTRUCTION PHASE
Various activities will be carried out at the pre-construction phase and will include the following:

1 Design and desk work - Majority of the work here involved desk studies, alternatives assessment,
analysis of various field data, preparation of various pre-construction reports, as well as going
through various design stages from conceptual designs through to detail or final designs phase.
Environmental and social considerations were generally factored into all aspect of the concept
design. For instance, the macro-climatic region of the project area was an important consideration
in the pavement design. Surfacing of roads in urban areas, in particular, with interlocking concrete



block paving, was recommended in the designs due to the higher volumes of traffic within the urban
areas and the importance of all-weather access for businesses and residents. Similarly, the physical
environment within which the road is situated, as well as social factors such as the population
density, were considered in the calibration of the traffic model, given that the optimal design for a
given traffic flow depends on terrain and other characteristics. Attention was also given to
environmental factors such as the topography, vegetation, geology, rainfall and climate of the
project area in conducting hydrological investigations as part of drainage designs or drainage
improvement recommendations. Design recommendations for constructing or rehabilitating culverts
also considered acceptable public safety and environmental standards. Also, recommended
improvements to the existing surface and geometric alignments of the existing roads at certain
sections considered ultimately the safety of the road users.

1 Construction materials investigations - Construction materials investigations involved field visits and
sampling of construction materials for laboratory testing. Sub-grade soils, base material and
subbase materials under the existing alignment were tested, including identification and sampling
of materials from test pits along the road alignment and from existing or potential borrow pits.

1 Road inventory and data on road usage - Road inventory involved horizontal and vertical alignment
assessments and the recording of the condition of observed features along the road, including the
road condition, junctions, road structures, and drainage structures (bridges and culverts).

9 Site surveying - Surveying involved topographical surveys along the Project route and cadastral
surveys to identify land and properties that may be affected during the construction phase.

1 Labour recruitments - Various pre-construction surveys (engineering, hydrological, biodiversity,
socio-economic, geotechnical, land valuation, etc.) involved recruitment of various specialists from
other parts of the country and local labour from the local communities as support staff.

1 Temporary land take (expropriation) - Construction works on the roads will demand acquisition of
land and some displacement of people and properties within the ROW. Land will also be required
for access roads, location of construction camps, storage site for stockpiled materials, etc.

Some key potential impacts that may result from the Project at this phase are presented in Table B.

Table B Summary of Pre-construction Phase Impacts
Pre- T Post-
o Summary of mitigation and management L
Impacts mitigation measures mitigation
rating rating
9 Restrict geotechnical activities and material
Landscape extraction to only defined project road widths.
modification through Low 1 Implement a dust control program to reduce .
material sourcing and i the amount of dust generated. Negligible
gan negative
test pitting 91 Avoid storing of soil or materials near water
ways and on slopes.
1 Enforce site clean-up at the end of each day
and avoid negligent behaviour with regard to
Waste pollution and Low the generation and disposal of waste. .
congestion negative |  Wastes generated should be collected and Negligible
disposed of at approved sites of disposal or
handled by a certified waste handler.
1 Sourcing and procurement of goods and
Creation of job Low services locally should be enc_o_uraged.
opportunities positive i Equgl employment opportunities _shqu_ld be
provided for vulnerable groups and individuals
(as defined in the RPF) in the Project area.
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Impacts

Pre-
mitigation
rating

Summary of mitigation and management
measures

Gender issues should be given a priority
during recruitment on the Project and women
given equal opportunities on the Project.

Risk of conflict due to
land expropriation
and related physical /
economic
displacement

Low
negative

It is important to educate individuals on the
Project and its requirements for some
temporary land acquisitions and provisions for
livelihood restoration programs.

Carry out an assessment of PAPs and
undertake valuation of affected properties and
loss of land/crops. The valuation, negotiations
and agreements on land taken for the purpose
of the project should be well documented.
The outcome of the valuation should be used
to determine compensation thereafter and
compensations should be paid in good time
and the amounts must be enough (based on
the full replacement cost without depreciation
principle) for PAPs to be able to restore their
livelihoods to at least pre-project levels or
even better.

Post -
mitigation
rating

Negligible

Accidents /
occupational health
and safety risks
during preliminary
investigations

Low
negative

Every worker recruited on the Project should
be inducted on safety issues before the
Project or surveys are embarked on.

The investigation teams should wear PPEs
including high visibility vests whenever they
are working in the field and First Aid Kkits
should be available during the surveys.

Negligible

Traffic disruptions /
interruptions and
diversions

Low
negative

Workers on the Project including local labour
should be inducted on safety issues before
the Project or surveys are embarked on.

The investigation teams or field staff should
only be driven by trained and professional
drivers.

Negligible

Land acquisition and
the potential physical
and economic
displacement and
related impacts

Moderate
negative

Continue engagement with community
members and educate individuals on the
Project and its impacts to farming activities
and properties.

Early notice should be given to the community
members before any service interruption.
Compensate people who may lose their crops
or properties as a result of the Project
development adequately and promptly.

Low
Negative

PROJECT ACTIVITIES AND IMPACTS: CONSTRUCTION PHASE

The construction phase of the project will also see various activities being undertaken, including:

i Site preparation activities - There will be need for transporting construction equipment as well as
installation of temporary facilities (i.e., fencing, parking, construction offices, staging areas,
construction camp, laydown areas, equipment maintenance and fuel storage). There will be earth
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moving and/or cut and fill activities which will be accomplished using front-end loaders, backhoe,
rippers, shovels, dozers, motor graders, rollers, water trucks and dump trucks for hauling spoils.

1 Vegetation clearance and general earth works - There may be realignment of the roads which may
require vegetation clearance. There will also be earth-stripping of topsoil and excavation of spoil
material that is unsuitable to form the road bed and replacing it with suitable materials from cuts or
borrow areas, as well as excavating drains and foundations of drainage structures.

1 Operation of borrow pits and quarries - Operation of quarries will involve the use of explosives to
blast rocks, crushing of rocks, sorting and piling of crushed aggregate for construction works.
Alternatively, this can be sourced from existing commercial sources within the Project area or
region. Borrow pit operations will also involve clearance of vegetation and stripping of topsoil,
excavation of gravel, and stock-pilling of the overburden materials, among other activities.

1 Drainage works - Culverts will be provided at relevant intervals to transfer accumulated flow from
the sides of the road and longitudinal drains may be provided with top covers for easy cleaning,
which will also act as pedestrian walkways and provide access to properties.

1 Road surfacing and ancillary works - Surfacing involves surface dressing of the roads and the
shoulders, including road markings, placing of road signs, guardrails, and street lights.

1 Construction waste management - Various wastes, ranging from solid to liquid and gaseous will be
generated at the construction phase and will need to be appropriately disposed of.

Some key potential impacts that may result from the Project at this phase are presented in Table C.

Table C Summary of Construction Phase Impacts
Pre- T Post -
o Summary of mitigation and management L
Impacts mitigation mitigation
) measures .
rating rating

An ESMP should be implemented so that the
works are conducted to achieve an ongoing
reduction of air emissions.

The Contracting Entity should advise or notify | Moderate
local households on dust and other dangers as | Negative
construction progresses.

Usage of water bowsers to suppress dust
regularly at active work sections.

Dust and air quality
degradation

An ESMP should be implemented so that the
works are conducted to minimize noise
emmisions and vibration and their effects on

the citizens.
Disturbance by 1 The Project should apply best practice
ibrati Moderate innovative noise mitigation measures Low
ground vibrations and . g . ;
noise pollution negative | ¢ construction workers should be supplied with | Négative

noise mufflers, where applicable.

1 Use equipment or machinery that are in good
working order and that meets noise emission
limits.

I Waste lubricants and oils should be collected
and recycled or disposed of offsite to approved
disposal sites.

i Floors of workshops, bitumen storage plants

Water quality Moderate and refueling points for haulage vehicles and Low

degradation negative construction machinery should be bunded | Negative

(lined with concrete) to avoid percolation of

spilled oils and fuels into ground water or runoff

of spilled oils and fuels into surrounding
surface water.

Vil



Impacts

Pre-
mitigation
rating

Summary of mitigation and management
measures

Post -
mitigation
rating

Increase in disease

spread

Loss of vegetation
and terrestrial and
aquatic habitats

Moderate
negative

Income generation
opportunities from
direct / indirect
employment

Potential labour influx

and associated
impacts

Road construction crews should be under strict
instruction to dispose of both solid and liquid
wastes appropriately.

Construction workers should be provided with
and encouraged to sleep under treated
mosquito nets.

Promote HIV/AIDS or sexual awareness and
encourage use of condoms and where
practicable, make them available to workers.
Educate or sensitize young children or teenage
girls to stay in school and on the dangers of
unprotected and/or premarital sex.

Provide first aid services and arrangements
made with a larger hospital or health facility
where major cases will be referred to.
Encourage continuous cleaning of camp
facilities and waste management practices.

Low
Negative

Limit the area that needs to be cleared as far
as practicable and Rehabilitate cleared areas
as soon as possible with indigenous species.
Limit as much as possible the destruction of
large / important / economic trees or flora.
Choose methods that will avoid or decrease
the potential for disturbing the aquatic
environment, limit the diversion and blocking of
the flow of water.

Include clauses in work contracts to recruit
labour from the Project area or local
communities and transparent hiring protocols
should be applied.

Skills training should be provided to residents
of the local communities to increase local
employment capacity.

Gender issues should be seriously considered
during recruitment on the Project. Women
should be given equal opportunities on the
Project and not discriminated against.

Include clauses in work contracts to as far as
practicable utilize local labour and give equal
opportunities to women and not discriminate
against vulnerable groups who have the
capacity to work. Work contracts should also
include clauses against sexual harassment.
Develop Project site-wide cultural awareness
and management program to educate workers
on existing traditional systems within the
Project areas and observance of traditional
rights as part of the Project.

Engage with the Traditional Council to identify
sensitive traditional and cultural assets in the
Project area.

Low
Negative

Moderate




Pre-
Impacts mitigation
rating

Post -
mitigation
rating

Summary of mitigation and management
measures

Support traditional leadership to diffuse or
resolve tensions within and between local and
Project migrant communities.

Implement and provide information regarding
Worker Code of Conduct in local language(s).
Provide cultural sensitization training for
workers regarding engagement with local
community.

Mandatory and regular training for workers on
required lawful conduct in host community and
legal consequences for failure to comply.
Implement a Grievance Redress Mechanism
(GRM) as a part of a wider Stakeholder
Engagement Plan.

Continue engagement with community
members and educate individuals on the
) Project and its impacts to farming activities and
Economic properties.

displacement and Moderate | ¢ Early notice should be given to the community Low
dlsru.pltlon of livelihood | negative members before any service interruption. Negative
activities f Compensate people who may lose their crops
or properties as a result of the Project
development adequately and promptly.

1 Regularly engage with the Traditional Council
to identify sensitive traditional and cultural
assets in the Project area.

) . 1 Develop a site-wide cultural awareness and

Potential destruction ViERhEE management program to educate workers on e

of physical cultural negative existing traditional systems and observance of | Negative

resources traditional rights as part of the Project.

1 Work should immediately stop when physical
cultural resources are encountered and
chance find procedures should be adhered to.

PROJECT ACTIVITIES AND IMPACTS: POST-CONSTRUCTION PHASE

This phase will involve routine and periodic maintenance works such as pothole patching, cleaning of
drainage systems, repairs of broken road features, among others. This phase will also involve the
demobilization of construction workers and construction equipment as needed. Demobilization will also
involve restoration of environmental components impacted by the Project infrastructures demobilized.

Some potential impacts that may result from the Project at this phase are presented in Table D.

Table D Summary of Post-construction Phase Impacts
Pre- T Post -
| L Summary of mitigation and management L
mpacts mitigation mitigation
. measures .
rating rating
Improvement in Low Conducting scheduled inspections along the
drainage and positive ROW, including:




Impacts

Pre-
mitigation
rating

Summary of mitigation and management
measures

Post -
mitigation
rating

reduction of flooding
and road deterioration

Employment and
revenue generation

opportunities

Checking for problematic erosion areas and
implementing remedial works as appropriate.
Monitoring and confirming drains and
crossings are kept clear to avoid flooding.
Inspecting ditches and culverts and removing
accumulated debris.

Monitoring unplanned developments and
encroachment to the road reserves or ROW.

Improvements in road
condition and travel /

accessibility

Skills training should continue to be provided
to residents of the local communities to
increase local employment capacity.

Identify and strengthen institutions with the
potential of supporting trade and commerce in
the wider Project area.

Promote tourism, including educational and
research expeditions, and private tours.
Provide economic incentives to investors in
the area, and promote development of sectors
such as commerce, tourism, etc.

Visual / scenic quality

Traffic policing should be implemented to
reduce the Anew road
speeding with its elevated risk of accidents.
Appropriate signage should be installed on
the roads to guide traffic effectively.

Regular maintenance should be carried out
on the roads to safeguard their deterioration.
Timely repair or replacement of damaged
road signage and other safety installations.

Plant trees to compensate for vegetation
clearance as a fundamental step in enhancing
the scenic beauty of the road corridor and
degraded areas rehabilitated.

Regular maintenance should be carried out
on the roads to safeguard their deterioration.

impacts

Accidents / q
occupational health Moderate
and safety risks negative

during road operation

Increased agricultural
productivity and
improvement in

livelihoods

Install appropriate traffic safety signage at
vantage points on the roads to guide traffic
effectively and enhance safety.

Install traffic calming measures (speed bumps
and rumble strips) to slow traffic down within
communities or populated areas and near
schools, churches, mosques, hospitals, etc.
Improve and enhance community
sensitization on road traffic accidents.

Low
Negative

Provide roadside amenities or social services
such as markets as part of the Project to
reduce post-harvest losses from traveling
long distances to sell at bigger markets.
Provision of improved farm machineries and
inputs as support to individual farmers or
groups to help increase their yields.

Consider provision or improvement in
irrigation systems to encourage year-long
production. For instance, existing irrigation
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Pre- S Post -
e Summary of mitigation and management e
Impacts mitigation mitigation
; measures ;
rating rating

dams could be dredged to increase their
capacities to support year-long cultivation.

ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN

To avoid or reduce negative impacts, and to enhance the realization of positive impacts, an ESMP has

been prepared as part of the ESIA. The ESMP wil |l be
and safety, as well as social regulatory compliance objectives and other commitments. The ESMP wiill

be used as a checklist for compliance with statutory requirements, safety and environmental policies

and to check compliance and effectiveness of proposed mitigation measures.

The management or action plans and procedures incorporated into the ESMP include, but are not

limited to Construction Management, Traffic Management, Waste Management, Rehabilitation, Spill

Response / Management, Emergency Response, Public Consultation, Gender-based Violence

Management, Health and Safety Management, etc. The Plan includes the various actions, identified
environmental and social impacts, proposed mitigation measures, estimated budget (US$ 233,000) to

carry out environmental monitoring and implementation of the ESMP. In addition, in accordance with

Worl d Bankds OP 4.12 requirement , bemg fRepasee totmitigalee nt Ac't
and manage impacts associated with land acquisition. A summary of the provisional ESMP budget is

presented in Table E.

Table E Summary Environmental and Social Management Budget
Activity Management Program Comments C(;lth/SY[()a)ar
Training and capacit Training provided for
Project Training AINing pacity approximately 32No. officers
building for personnel . 20,000
Program at both pre-construction and
(From Table 10-3) :
construction phase.
Environmental and social
N monitoring and key lCD:or)duclt_?d throughout the 110,000*
Auditing and performance indicators roject fitespan.
Monitoring -
Annual environmental and | Reflects the overall
. ) . 20,000
social audit performance of the Project.
A requirement of LI 1652
Environmental and should be submitted to
_ Management Plan the EPA 18 months after 30,000
Reporting ar_1d Preparation / Updates project completion and
Documentation every 3 years thereafter.
Annual Environmental Annual submission in line 25 000
Report with LI 1652 requirements. '
Noise emissions 2 no. digital sound level 1,200
meter
Procurement of
environmental Soil compaction and 2 no. potable vibration meter
N o . 3,000
monitoring vibrations kits
equipment** . :
Potential air pollution 2_no. outdoor ar quality test 9,000
kit (complete suite)
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L Cost/Year
Activity Management Program Comments (USD)
. 2 no. multiparameter water
Water quality quality test kit 10,000
2 no. handheld GPS 800
General purpose 2 no. digital camera 3,000
equipment
PPEs 1,000
TOTAL 233,000

* Cost details or breakdown is presented in the Provisional ESMP attached as Annexure C.
** This cost would not recur yearly, unless monitoring equipment become faulty, damaged or needs to be re-purchased.

Various institutions will play key roles in the monitoring and effective implementation of the ESMP,
however, DFR will play lead supervisory role on the Project and confirm that the Contracting Entity
implements the ESMP effectively. The general institutional arrangement for the ESMP implementation

is shown in Figure A.
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Figure A General Institutional Arrangement for ESMP Implementation

The project environmental and social monitoring assumes even more significance given the adoption
of OPBRC arrangements which depend on outcomes as against input tracking monitoring. The Project
will also continue to engage with stakeholders throughout its execution with the Public Consultation
procedures guiding the consultation activities to be implemented.

CONCLUSION

The proposed mitigation and management measures are deemed adequate for enhancing positive
impacts and reducing negative impacts of high significance to as low as reasonably practicable
(ALARP). The ESIA revealed that the potential negative impacts of the Upper West Package 1 Roads
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Project are not significantly damaging enough to render it not acceptable from an environmental and
socio-economic perspective. The severity of the negative impacts evaluated could be significantly
reduced through the mitigation measures proposed. The major positive impacts relate to road condition
and traffic improvement as well as economic aspects such as increased income generation
opportunities from direct and indirect job creation, economic development and improved services and
community life. The positive influence of the Project on employment and economic impacts are
considered to remain at high significance levels with enhancement measures.

Based on strict adherence to the mitigation and management measures described in the ESIA and
continuous monitoring for potential environmental and social effects, there exists reasonable
justification for the authorization of the Project to commence. The Project is deemed highly beneficial
and will largely promote economic growth and development on both local and national levels.
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GLOSSARY

ALARP (As Low as
Reasonably Practicable)

Used in defining the desired level of risk and hazard control
measures.

Alternative

Alternatives can refer to any of the following, but are not limited to:
alternative sites for development, alternative projects for a
particular site, alternative site layouts, alternative designs,
alternative processes and alternative materials.

Anthropogenic

Caused by humans.

Aquifer

Fresh water (usually) held in underground layers of water-bearing
permeable rock or unconsolidated sediments (gravels/sand/silt).

Arable

Land that can be cultivated for growing crops.

Area of Influence (AOI)

The AOI comprises the areas where the Project infrastructure will
directly influence.

The current physical, biological, cultural and human conditions that

Baseline will prevail in the absence of the Project, including interactions
among them.
Benthos Species living in or on river, lake, sea and/or ocean bottoms.

Best Management Practices
(BMPs)

These are methods that have been determined to be the most
effective and practical means of preventing or reducing non-point
source pollution to help achieve water quality goals. BMPs include
both measures to prevent pollution and measures to mitigate
pollution.

Biodiversity

The variability among living organisms i animals, plants, their
habitats T from all sources including terrestrial, marine and other
aquatic ecosystems, and the ecological complexes of which they
are part. This includes diversity within species, between species,
and of ecosystems.

Biodiversity Specialist

A qualified member of the environmental consultants who will
conduct baseline studies, implementation and management of
activities associated with plant and animal species, and their
habitats.

The total mass of living matter within a given unit of environmental

Biomass

area.
Biota The animal and plant life of a given region.

An area from which surface run-off is carried away by a single
Catchment

drainage system.

Community Relations Officer
(CRO)

The representative tasked with assisting in community
communication and notification procedures. The CRO is to be
based on site to deal with and respond to public concerns.

Competent Person

A person assessed as competent for the tasks they shall perform
and who has acquired, through training, qualification, experience
or a combination of those things, the knowledge and skills required
to perform the required task competently and safely.

Consequence

Outcome or impact of an event or activity

Consulting Engineers

Engineers responsible for engineering design and/or assessment
of the project.

Contracting Entity

An individual, company or other legal entity that carries out work or
performs services pursuant to a contract for service. This includes
sub-contractors / third parties.
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Culvert

A man-made structure used to channel water.

Cumulative Impacts

Impacts that result from the incremental impact of the proposed
activity on areas or common resources used or directly impacted
by the Project, from other existing, planned or reasonably defined
developments at the time the risks and impacts identification
process is conducted when added to the impacts of other past,
present or reasonably foreseeable future activities. Cumulative
impacts can occur from the collective impacts of individual minor
actions over a period of time, and can include both direct and
indirect impacts.

Developer (or Proponent)

The client (an individual or group), who is responsible for the
planning, funding and development of the project. In this report, the
Ministry of Roads and Highways (Department of Feeder Roads)

Direct Impacts

Impacts that result from a direct interaction between a planned
Project activity and the receiving environment/receptors (e.g.
between occupation of a site and the pre-existing habitats, or
between an effluent discharge and receiving water quality). These
impacts are usually associated with the construction, operation or
maintenance of an activity, and are generally obvious and
quantifiable.

Ecosystem

A community of plants, animals and smaller organisms that live,
feed, reproduce and interact in the same area or environment.

Ecosystem Services

The benefits people obtain from ecosystems.

Emergency

An abnormal occurrence that can pose a serious threat to the
safety or health of workers, and local communities or which can
cause significant damage to assets or the environment.

Emergency Response Plan
(ERP)

Plan to address contingencies associated with process upset and
accidental circumstances.

Endemic

Restricted to a particular area. Used to describe a species or
organism that is confined to a particular geographical region.

Engineering Team

The Project6s E mgudes Erent-End Bngirfeeriagm
Design (FEED) Contractors involved in the design of the Project).

Environment

The surroundings within which humans exist, and that are made
up of:

(i) the land, water and atmosphere of the earth;

(i) micro-organisms, plant and animal life;

(i) any part or combination of (i) and (ii) and the inter-relationships
among and between them; and

(iv) the physical, chemical, aesthetic and cultural properties and
conditions of the foregoing that influence human health and
wellbeing. This includes the economic, social, cultural, historical
and political circumstances, conditions and objects that affect the
existence and development of an individual, organism or group.

Environmental and Social
Impact Assessment (ESIA)

The process of predicting and evaluating the social and
environmental impacts and risks of a proposed Project and
identifying mitigation measures that will enable the Project to meet
the requirements of stakeholders, applicable laws and regulations,
and any additional requirements for social or environmental
performance identified by the Project, so that impacts are kept as
low as technically and financially feasible.

Environmental and Social
Management Plan (ESMP)

A set of actions and measures to be carried out by the project
developer, in order to manage the negative impacts and enhance
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the positive impacts resulting from the implementation of the
proposed activity, prepared under the scope of the Environmental
and Social Impact Assessment (ESIA).

Environmental Management

Process that confirms that environmental concerns are included in
the various stages of development, so that the development is
sustainable and does not exceed the carrying capacity of the

environment.

Event An occurrence of a set of circumstances.
Fauna All the animal life in a region or period.
Flora All the plant life in a region or period.

Front-End Engineering Design
(FEED)

The design phase of the Project.

Greenhouse Gases (GHG)

Unless indicated otherwise, GHG emissions are made up of COz,

CHa, N20, HFCs, and PFCs.

An ecological or environmental area that is inhabited by a particular
species of animal, plant or other type of organism. It is the natural

Habitat environment in which an organism lives, or the physical
environment that surrounds (influences and is used by) a species
population.

Harm Significant and/or long-lasting adverse impact on people, the
environment or the community.

Hazard A source of potential harm, injury or detriment.

Hazardous Waste

Substances classified as hazardous wastes possess either one or
all of four characteristics of ignitability, corrosivity, reactivity and
toxicity T or appear on special lists.

Health, Safety and
Environment (HSE) Manager

The HSE Manager is an individual appointed by the Contracting
Entity to represent the contracting team and is to be responsible
for the day-to-day implementation of the ESMP on the site by the
team in question. The HSE Manager is to be informed of the
contents of the ESMP relevant to the activities of the construction
team, and is to understand the basic environmental issues

associated with the development.

Herpetofauna Amphibians and reptiles.
Compounds that contain only hydrogen and carbon molecules
Hydrocarbons
such as petroleum-based products.
Ichthyofauna Fish
Impact Any alteration of existing conditions, adverse or beneficial, caused
directly or indirectly by the Project.
Any occurrence that has resulted in, or has the potential to result
in a near miss, adverse consequences to people, the environment,
Incident property, reputation or a combination of these. Significant

deviations from standard operating procedures are also classed as

an fAincidento.

Ongoing

in adverse consequences are also incidents.

condi

ti

Indirect Impacts

Impacts that result from other activities that are encouraged to
happen because of the Project (e.g. in-migration for employment
placing a demand on resources). Indirect impacts can also be
referred to as induced or secondary impacts. These types if
impacts include potential impacts that do not manifest immediately
when the activity is undertaken or which occur at a different place

as a result of the activity.

Infauna

Animals that live in sediment.
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Infectious Disease

llinesses attributable to specific infectious agents or their toxic
products that arise through the transmission of these agents or
their products from an infected person, animal or inanimate
reservoir to a susceptible host. Examples include water-borne,
water-related, food-borne, respiratory and sexually transmitted
diseases.

Interested and Affected Parties

(I&APS)

Individuals, communities or groups, other than the proponent or the
authorities, whose interests may be positively or negatively
affected by the proposal or activity and/or who are concerned with
a proposal or activity and its consequences.

Invasive or Alien Species

Species introduced outside its normal distribution. Its
establishment and spread modifies ecosystems, habitats or
species. Aliens are called invasive when they spread rapidly and
outcompete indigenous species.

Invertebrates Species lacking a spinal column (e.g. crabs).
Also known as the IUCN Red Data List, this is the world's most
IUCN Red List comprehensive inventory of the global conservation status of

biological species. Taxa are classified according to formal ranking
systems assessing relative risks of extinction.

Land Capability

A combination of terrain form, soil types, thickness and slope
gradients in association with broad agricultural potential define the
land capability of an area.

The physical coverage of land, usually expressed in terms of

Land Cover ; .
vegetation cover or lack of it.
A geographical mosaic composed of interacting ecosystems
Landscape resulting from the influence of geological, topographical, soil,
climatic, biotic and human interactions in a given area.
. Microscopic single-celled algae in fresh, brackish (estuarine) and
Microalgae :
marine waters.
. The implementation of practical measures to reduce adverse
Mitigate

impacts or enhance beneficial impacts of an action.

Mitigation Measure

A feature, procedure or other action that the Project commits to
implement to avoid or reduce the magnitude of an adverse impact,
or to enhance the magnitude of a positive impact.

Near Miss

A near miss is an occurrence or a situation which potentially could
have caused adverse consequences to people, the environment,
property, reputation or a combination of these but which did not.

No-Go Alternative

The no-go alternative is the option of not undertaking the proposed
activity or any of its alternatives. This alternative also provides the
baseline against which the impacts of other alternatives should be
compared.

Operational Phase

The period of dftdr eonsRuctmn vehentth@ soadlisi
open to traffic.

Particulate Matter (PM)

Fine particles of solid matter.

Particulate matter with aerodynamic diameter equal or less than

PM2.s 2.5um.

PMio Particulate matter with aerodynamic diameter equal or less than
10pm.

Procedure A specified, documented way to carry out an activity or a process.

Project Activities

Activities that are planned as part of the Project. This excludes
unplanned events.
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Project Manager

The person responsible for coordinating and integrating activities
across multiple, functional lines.

Protected Areas

An area of land and/or sea especially dedicated to the protection
of biological diversity, and of natural and associated cultural
resources, and managed through legal or other effective means.

Personal Protective Equipment
(PPE)

Worn by personnel to protect them from hazards which cannot be
eliminated by other reasonable and practicable controls.

Public Consultation

Term used when referring to the activity of consulting with
stakeholders or I&APs.

Public Participation Process

Term used when referring to the regulatory-driven stakeholder or
I&AP engagement process.

Receptor

Humans and other animals that can be impacted by Project
activities.

Resettlement Action Plan
(RAP)

Establishes the principles, approach and procedures that will be
followed in planning resettlement and awarding compensation to
people who are physically or economically displaced by a project.

Resettlement Policy
Framework (RPF)

Establishes the principles and procedures that will be followed in
planning resettlement and awarding compensation to people who
are physically or economically displaced by a project, including the
process by which people can raise a grievance if they consider that
they have been adversely affected or unfairly treated.

Residual Impact

Impacts that remain after mitigation measures, including those
incorporated into the Projecto

An element of the physical, biological, cultural or human

Resource environment that is not a human or other animal (these are referred
to as receptors), which can be impacted by the Project activities.
The danger that injury, damage or loss will occur. It has two

Risk dimensions: the likelihood of something happening and the

consequences if it were to happen.

Risk Assessment

A formal systematic examination of a process, design, plant or
other situation/condition to identify and assess the potential
hazards of operation and the proposed methods of their control.

Significance

An impact is significant if, in isolation or in combination with other
impacts, it should be considered in the decision-making process.
The degree of significance depends on the combination of impact
magnitude and probability of impact occurrence.

Sound Exposure Level

The total noise energy delivered over a measured duration
averaged over one second.

Specialist Studies

The technical studies undertaken by specialists for the ESIA (e.g.,
ecology, air quality, noise, socio-economic studies, etc.)

Stakeholder Engagement

The process of engagement between stakeholders (the proponent,
authorities and 1&APs) during the planning, assessment,
implementation and/or management of proposals or activities.

Stakeholders

See interested and affected parties (I&APS) above.

Study Area

The entire area under baseline investigation, where impacts may
occur as a result of the Project.

Survey Area

The area over which physical surveys take place as part of the
collection of primary baseline data. As in the case of Study Area,
this is defined foreach relevant resource/receptor and will differ for
each specialist study.
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Areasonably foreseeable event that is not planned to occur as part
Unplanned Event of the Project, but which may conceivably occur because of Project
activities (e.g. accidents), even with a low probability.

Any person, including staff, hired labour, Contracting Entity, or

Worker .
others, who undertake work on the Project.
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1.0 INTRODUCTION

1.1 BACKGROUND TO THE PROJECT

The Government of Ghana (GoG), through the Ministry of Roads and Highways (MRH) and in
partnership with the Ghana Highways Authority (GHA) and the Department of Feeder Roads (DFR), is
combining the well-known traditional methods of road construction and rehabilitation with the new
concept of Output and Performance-Based Road Contracting (OPBRC) for the management and
maintenance of road networks in three specific packages in the Upper West Region. The Project is
funded with European Union (EU) Aid through the 11" European Development Fund (EDF) under Focal
Sector No. 2. This focal sector specifically aims at infrastructure development and this project
concentrates on productive investments into water resource management (irrigation facilities) in the
Upper West Region.

The Contract GHA/DFR/AS/EU/CA/03/P151026/18 to provide Consultancy Services for the
Assessment Study to Implement Output and Performance Based Road Contracts for selected Feeder
Roads in the Upper West Region was signed between the GoG (represented by GHA) and UWP
Consulting (Pty) Ltd in association with Knight Piésold Ghana Ltd on 14 August 2018. Under this
contract, three (3) OPBRC packages were defined for this project as follows:

i Package 1: The area of Package 1 covers the Wa Municipal, Wa West and Nadowli-Kaleo
administrative districts; and has Wa, Wechiau and Nadowli as main centres in the area.

1 Package 2: The area of Package 2 covers the Jirapa Municipal, Lawra Municipal and Daffiama
Bussie Issa administrative districts and has Jirapa, Lawra and Daffiama as main centres in the area.

1 Package 3: The area of Package 3 covers the Nandom and Lambussie administrative districts and
has Nandom and Lambussie as main centres in the area.

This ESIA report focuses and addresses environmental and social risks or issues pertaining only to the
various feeder roads that have been prioritized for construction and/or rehabilitation under the Upper
West Package 1.

The OPBRC concept is based on Design-Build-Operate-Maintain-Transfer (DBOMT) contracting
principles and will include the initial rehabilitation works and maintenance services in lump sum
contracts where payments are based on achieving performance targets. This means that road design
and construction risks are transferred to the Contracting Entity to provide and maintain the road at
specific levels of service. The concept addresses the issue of inadequate incentives and is expected to
curtail the deterioration of road assets in general so that road users benefit from a sustained level of
service, adequate for their needs. At the same time, it reduces the cost for providing and maintaining
these road networks at the required service levels.

The OPBRC Project is being implemented under the bigger umbrella of the World Bank-funded
Transport Sector Improvement Project (TSIP). The TSIP is targeted at reducing travel time on selected
road networks in Northern Ghana, promoting road safety and strengthening the institutional
management of the transport sector. The DFR is the main implementing agency for the Project, under
the direction of the MRH who has the overall responsibility for Project implementation.

The Project is in support of productive investments into irrigation and associated infrastructure
development components and tailored towards improving the agriculture sector of the Upper West
Region where agriculture remains a major employer. It aligns with the Ghana Agricultural Sector
Investment Programme (GASIP) which targets sustainable poverty reduction in rural Ghana through
value chain development, enabling rural infrastructure (access roads and farm tracks), and knowledge



management, policy support and coordination. The overall goal of the OPBRC Project is therefore on
improving regional connectivity, supporting agricultural development, and improving access in selected
areas.

Roads are the dominant means of transportation in Ghana. It has been recognized that the road network
in Ghana constitutes the single largest asset owned by the Government. Inadequate management and
maintenance of this asset therefore results in huge losses for the national economy, hence the need
for this OPBRC Project.

The road networks under the Project will entail different degrees of upgrading interventions. The road
network is mostly gravel roads or earth roads with some sections in generally poor condition and without
drainage structures, thus making them prone to being flooded and inaccessible during rain events. It is
expected that most of the improvements to the roads would be accommodated within the existing road
reserve, however some isolated sections may require additional land to accommodate the design intent
and/or realignments, if needed.

The ESIA report has been prepared to include an Environmental and Social Management Plan (ESMP)
and in accordance with the provisions of the Ghana Environmental Protection Agency Act, 1994 (Act
490) and the World Bank6é ©peratonal Policies.). The MR H &avironmental and Social Assessment
(ESA) for Transport Sector Improvement Project (TSIP) and the Resettlement Policy Framework (RPF)
guidance documents, including other relevant documents were also consulted in the preparation of the
ESIA.

The term ESIA is used instead of Environmental Impact Statement (EIS) or Environmental Impact
Assessment (EIA) hereinafter, to emphasize that the process not only assessed environmental impacts
but also potential socio-economic impacts per international best practice. Baseline conditions such as
bio-physical, social and climatic conditions, as well as land form, land use and related characteristics
that have relevance or implications for the feeder roads development have been assessed in the ESIA
report.

The report also addressed potential direct and indirect impacts of the Project on the environment at the
pre-construction, construction, and post-construction phases.

1.2 PURPOSE OF THE ESIA

The conduct of an ESIA for the Project is a regulatory requirement per national laws and regulations
such as the Environmental Assessment Regulations, 1999 (LI 1652), the Environmental Protection
Agency Act, 1994 (Act 490) and the 1992 Constitution of Ghana. The Constitution mandates that
appropriate measures be taken to protect and safeguard the national environment. Similarly, LI 1652
mandates that no undertaking which is likely to adversely impact on the environment or public health
commences without the conduct of an EIA and prior approval of the Ghana Environmental Protection
Agency (EPA). Undertakings requiring the conduct of EIA as listed under Schedule 1, 2 and 5 of LI
1652 includes road construction of the nature and magnitude as this OPBRC Project.

Again, per the Environmental Assessment Guidelines for the Transport Sector (EPA, 2010), ESIA is
mandatory for road sector projects involving major rehabilitation and upgrading, potential reconstruction
of the existing road and establishment of borrow pits.

The ESIA is also needed because the Project is expected to satisfy requirements ofth e Wor | d
Operational Policies (OPs). The Project has been classified as a Category B Project per the World Bank
criteria for categorizing projects based on environmental and social significance, type, location,
sensitivity, and scale. Category B Projects refer to projects that involve site specific and immediate
project environment interactions and have adverse impacts that are not sensitive, diverse,
unprecedented and are mostly reversible. Though they generally do not significantly alter natural
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systems and resources or consume much natural resources (e.g. ground water), the conduct of an
ESIA is a requirement.

The World Bank is committed to several operational and safeguards policies which are targeted at
preventing and mitigating undue harm to people and their environment in development initiatives or
projects supported by the Bank through Investment Project Financing. Details on the WorldBankd s OP's
that the Project is required to meet are provided in Section 3.5.

This ESIA therefore evaluated several issues which relates to the physical and biological environment
of the Project area, as well as socio-economic, cultural, health and safety issues. The ESIA identified
potential impacts (positive and negative) that may result from the Project and recommended applicable
mitigation measures for negative impacts and enhancement measures for positive impacts.

Specifically, the purpose or objective of the ESIA report is therefore to present the following:

1 A comprehensive description of the Project and relevant Project activities;

1 The ESIA process and a review of legislation, standards and guidelines pertinent to the Project and
associated ESIA,;

91 Description of stakeholder engagement activities;

1 A comprehensive baseline study and review of the physical, biological and socio-economic
characteristics of the Project area;

1 Assessment of potential impacts to the physical, biological and socio-economic environments within
the Projectdos amdea of influence;

1 Mitigation measures and associated management plans targeted at avoiding, reducing or managing
the severity of identified impacts;

The ESIA report will be a significant source of information which the World Bank, the public and
Government decision-makers would use in assessing the Project. This ESIA is based on the concept
design and will be updated by the Contracting Entity based on the final detailed design, approved by
the Project developer (MRH / DFR).

1.3 SCOPE OF THE ESIA STUDY

Information gathering for the ESIA was achieved by means of drive-through and walkover field surveys
and document screening (existing documentation relevant to environmental and social impacts of the
Project). Available Project documents were extensively reviewed based on the Terms of Reference
(TOR). This included preliminary information on the engineering design concept, the World Bankd s
Environmental and Social Framework, national legal and administrative framework documents, other
readily accessible baseline information, as well as MRH guidance documents.

Both field surveys and desk studies were undertaken which allowed for familiarizing with the Project
area and the Project layout and helped in outlining an appropriate approach to the study. Stakeholder
consultations were also undertaken which helped to identify key concerns or issues and understand
stakeholder expectations of the Project.

Generally, issues identified or assessed in this ESIA study covered the following thematic areas;

Physical and biological environment

1 Location characteristics i recording of accurate location coordinates using a Global Positioning
System (GPS) and photographs of relevant features.

1 Climate and meteorology.

1 Geography and topography i how the topography o f the Project area affect:
impression and surface water flow.



Geology and soils i soil types and geotechnical laboratory analysis, fault systems, areas of
instability, etc.

Hydrology/Water resources i presence of surface water (rivers and streams), dams/dug-outs,
wells, etc. and their distribution characteristics within the corridor of influence.

Flora and fauna (terrestrial and aquatic).

Land tenure and land use i general land use types abutting the road corridor, e.g. agriculture,
roadside plantations, settlements, industrial/commercial uses.

Protected areas i forest reserves, national parks and sanctuaries, RAMSAR sites, environmentally
sensitive habitats, if any.

Socio-economic environment

Information was gathered from physical observations, public consultations, interviews, focus group
discussions and review of existing documentation. Issues identified or assessed include:

il

Population dynamics along road corridor i settlements (permanent and temporal structures),
household characteristics (size, income, expenditures), population size and density, etc.
Resettlement 1 identification of project affected people, affected settlements, businesses and other
infrastructure, affected farm lands and economic trees/crops, etc. within the corridor of influence.
Public health and safety 1 prevalent diseases, health facilities, water and sanitation facilities, energy
sources, etc.

Education i type of educational institutions, general intake and drop-out rates, literacy levels, etc.
Gender and Poverty levels i gender and poverty dynamics.

Physical infrastructure, trade and tourism i physical evaluations noting the type of trade (economic
activities) and condition/dynamics of infrastructure and taking of photographs.

Archaeology and physical cultural heritage 7 artefacts and monuments (shrines, mosques,
churches), burial sites, sacred grooves, history and culture, etc.

Figure 1-1 provides a schematic illustration of the various information sources and/or studies that
generally feed into the ESIA and how individual tasks (including engineering components) relate to each
other and contribute to the general appraisal of the Project. It also shows that the steps or process is
not necessarily sequential. Even though feedback loops are not shown in the illustration, iteration
between steps is common and attention to environmental and safety issues is a critical path that should
be recurrent throughout the Project life cycle.
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1.4 STRUCTURE OF THE ESIA REPORT

The structure and content of the ESIA report is presented in Table 1-1 below.

Table 1-1

ESIA Report Structure

Chapter

Contents

Acronyms and Glossary

Provides details of terms and a list of acronyms utilised in the
report.

Executive Summary

Provides a summary of the ESIA report in non-technical
language.

Chapter 1 - Introduction

Presents a brief background to the Project and the purpose and
structure of the report.

Chapter 2 - Project Description

Provides a brief overview of the OPBRC concept and the Project
road features. It also describes the need or rationale for the
Project, including the Project alternatives assessment conducted
as part of the ESIA process.

Chapter 3 - Applicable
Legislation and Standards

Describes national legislative, policy and administrative
requirements, as well as international best practise and guidelines
applicable to the Project.

Chapter 4 - ESIA Process,
Approach and Methodology

Describes the ESIA process followed, including the associated
potential impacts assessment methodology employed.

Chapter 5 - Environmental and
Socio-economic Baseline

Provides a comprehensive baseline assessment of the bio-
physical and socio-economic environment or components of the
Project.

Chapter 6 - Stakeholder
Engagement

Provides descriptions of the engagement activities undertaken as
part of the ESIA.

Chapter 7 - Project Activities
Description

Describes the various activities that will be undertaken throughout
the project lifecycle or the phases the Project will go through.

Chapter 8 - Assessment of
Environmental Impacts and
Measures Proposed

Presents the predicted impacts to the bio-physical environment
because of the Project and the associated mitigation measures to
avoid or reduce negative impacts and management measures to
enhance positive impacts.

Chapter 9 - Assessment of
Socio-economic Impacts and
Measures Proposed

Presents the predicted impacts to the socio-economic
environment because of the Project and the associated mitigation
measures to avoid or reduce negative impacts and management
measures to enhance positive impacts.

Chapter 10 - Environmental and
Social Management Plan
Overview

Presents an overview of the plan developed for the integrated
management of the environmental and socio-economic impacts
identified. The plan will incorporate mitigation and enhancement
actions, roles and responsibilities, provisional timeframes for
implementation and monitoring requirements. It also presents a
framework outlining procedure for effectively containing
emergency situations that may result from the Project.

Chapter 11 - Conclusion

Summarises the key findings or outcome of the ESIA.

Chapter 12 - References

Provides a list of references used as cited in the text.




2.0 PROJECT DESCRIPTION

This section of the report presents a comprehensive description of aspects of the Project, such as the
OPBRC concept, road features and proposed design and/or construction interventions. It also describes
the need or rationale for the Project, including the Project alternatives assessment conducted as part
of the ESIA process.

2.1 PROJECT OVERVIEW

211 THE ROAD SECTOR

With reference to the ESA for TSIP Guideline Document (MRH, 2017) , Ghanabos
consists of one international airport, four domestic airports, an estimated national road network of
72,381 km in 2015, a limited rail network in the southern half of the country which has deteriorated
considerably, and an underdeveloped inland water transport system.

The road transport sector accounts for the bulk of transport services, constituting over 95% of total land
transport services supply in Ghana. It has linkages with the economic sector with respect to macro-
economic development, and in addressing conditions of rural equity for access and conveyance as
economic development grows.

Roads are the dominant means of transportation in Ghana and they are categorized into three (3) types;
trunk roads, urban roads and feeder roads. The road network has a functional classification system for
each road type as shown in Table 2-1 below.

Table 2-1 Ghana Road Classification
Trunk Road Feeder Road Urban Road
National Inter District Major Arterial
Inter-Regional Connector Minor Arterial
Regional Access Distributor / Collector
- - Access / Local

Source: Ministry of Roads and Highways, as referenced in the ESA for TSIP Guideline Document (MRH, 2017)

As of 2017, there was approximately 72,381 km of roads which was made up of 42,045 km of feeder
roads, 15,463 km of urban roads and 14,873 km of trunk roads. About 39% of the road network is in
good condition, 32% is in fair condition and 29% is in poor condition. The paved section of the network
is only about 30%. The network is comprehensive, connecting to neighbouring countries, linking all
regions, districts, farming and tourist centres within the country.

The sector as a policy has prioritised maintenance of the existing network over expansion hence the
network size has remained fairly constant over the past years. By the end of the year 2017, the sector
projected to have increased the network of roads in good condition from the provisional figure of 39%
to 50% and similarly, increase the network of roads in fair condition from the provisional 32% to 35%.
By this, the network of roads in poor condition will reduce from the provisional figure of 29% to 15%.
Table 2-2 below shows the trend of the network size and condition for the period 2012 i 2015,
provisional figures for 2016 1 2017 and projected targets for end of 2017.

transp



Table 2-2 Ghana Road Network Size and Condition (2012 - 2017)

2012 2013 2014 2015 2016* 2017~
E‘g%ﬁiﬂgn Percent L?l?n%h Percent L?;g;h Percent L?;g;h Percent Lv(a;r?]';h Percent L'(a;r?];h Percent Lfl?r?];h Pe‘ﬁ'(;igteatge
Good 42% 28,588 45% 31,978 35% 24,872 39% 28,210 39% 28,210 39% 28,210 50%
Fair 28% 19,059 25% 17,766 33% 23,451 32% 23,127 32% 23,127 32% 23,127 35%
Poor 30% 20,420 30% 21,319 32% 22,740 29% 21,044 29% 21,044 29% 21,044 15%
Network
Size
Trunk Roads 13,477 14,873 14,873 14,874 14,873 14,873
Urban Roads 12,400 14,000 14,500 15,462 15,463 15,463
Eiztéir 42,190 42,190 42,045 42,045 42,045 42,045
Total 68,067 71,063 71,418 72,381 72,381 72,381
Network ' ' ' ' ' '

* Network condition for 2016 and 2017 is provisional based on information as at June, 2017

Source: Adapted from Ministry of Roads and Highways, as referenced in the ESA for TSIP Guideline Document (MRH, 2017) and Medium-Term Expenditure Framework (MTEF) for 2018 i 2021:
Programme Based Budget Estimates for 2018 (MRH, 2018)



2111 TRUNK ROADS

Trunk roads are roads that run through the country connecting the regions and linking Ghana to its
neighbours. They are classified using socio-economic considerations as follows:

1 National (N) 7 Roads linking the national capital to regional capital, important border towns in
neighbouring countries, ports and major tourist sites;

1 Inter-Regional (IR) T Second hierarchy roads serving as important lines of communication between
the various regions to ensure regional coherence; and

1 Regional (R) i The third category link district capitals to their respective regional capitals or to the
nearest district capitals and major industrial, trade or tourist centres.

2.1.1.2 FEEDER ROADS

The feeder roads are roads that connect from the towns and villages into the main trunk roads. They
are classified as follows:

1 Inter District i Roads that cross more than one district;

1 Connector 1 Feeder roads that link a trunk or higher-class feeder road; and

I Access i Feeder roads that start from either a trunk or higher-class feeder road and ends in a
community.

2.1.1.3 URBAN ROADS

Urban roads are roads within the cities and major towns. The urban road system is classified into four
main classes as follows:

1 Major Arterials i Roadways that serve most of the inter-city trips. Principal arteries are further
divided into freeways and main arterials;

I Minor Arterials T They augment the major arterials in the formation of a network of roads that
connect urbanised areas. Travel speeds on the minor arterials can be as high as those on the major
arterials;

9 Distributor / Collector i roads, which primarily carry traffic within individual urbanized areas and trip
distances, are usually shorter than those on the arterial roads;

I Access / local i These are streets that provide access to residence and to adjacent lands and
properties and residential driveways.

2.1.2 THE OPBRC MODEL

The OPBRC concept is designed to increase the efficiency and effectiveness of road asset
management and maintenance. Part of its benefits include adequate design, adequate construction
quality, road completion at awarded price and adequate maintenance of the roads after construction.
Payment reductions are expected if road conditions are not maintained to defined service levels per the
schedule given in the contract. Payments may even be suspended, and the contract cancelled, if the
Contracting Entity fails during an extended period to achieve certain thresholds values of service levels.
The role of the Employer or Government then is to enforce the contract by verifying compliance with
the agreed road conditions (service levels) and with applicable legislation and regulations.

Road conditions and service levels are defined through output and performance measures, and these
are used under the OPBRC to define and measure the desired performance of the Contracting Entity.
The Contracting Entity under OPBRC is paid on an output basis (maintaining the road at a specified
service standard) rather than an input basis as occurs under the traditional road contracts.



In the OPBRC, the defined performance measures are thus the accepted thresholds for the quality
levels of the roads for which the Contracting Entity is responsible and covers all aspects of the contract.
This type of contract makes it necessary for the Contracting Entity to have a good financial and
management capacity.

Table 2-3 below highlights basic differences between the OPBRC and traditional road contract.

Table 2-3 OPBRC and Traditional Road Contracts Compared
OPBRC Traditional Road Contracts
The Contracting Entity is responsible for the The Employer (or Government) is responsible
design of works required to reach and maintain | for design and the provision of specifications to
specified service levels over the length of the the Contractor.

contract. The Employer (or Government) may
however provide design for improvement works.

The OPBRC focuses on the integral Maintenance, if any, is provided through
management of the road asset. Government or a separate contract.

Payments under OPBRC is linked to measured Payments based on quantities of work
outputs delivered at specific service levels. measured by unit prices for work inputs.

The Basis of Design Report (UWP, 2019) defines some service level criteria or quality indicators that
will be applicable to this Upper West Package 2 Road Project and these include, but not limited to the
following:

1 Road usability: Accessibility

1 Average travel speed: Average speed for a standard vehicle

I Road user service and comfort: Cracking, cleanliness, rutting, raveling, etc.
9 Durability: Crossfall, roughness, width, vegetation, drainage, signage, etc.

These indicators will together define the service level required for a particular road, which in essence
are the minimum quality thresholds the Contracting Entity is required to meet in order to receive
payment for maintenance services. Some specifications for these service level criteria are presented in
subsequent sections below and further details can be referred from the Basis of Design Report (UWP,
2019).

2121 ROAD USABILITY

Regarding this service level criteria, the Contracting Entity is always expected to have or keep the road
open to traffic and free of interruptions. Some exceptions may however be permitted, which includes
but not limited to the underlisted:

1 Following defined emergency events resulting in closure of part of the road,;

1 During parades and demonstrations when a road section may be closed for a short period;

1 When the road is closed by the police or security services; and

1 When works being carried out by other contractors or local authorities, in consultation with the
Contracting Entity, result in closure of the road.

2.1.2.2 AVERAGE TRAVEL SPEED

It is important that the Contracting Entity maintains the road surface conditions in a manner that does
not constrain vehicle speed and allows vehicles to be able to circulate in a safe manner at average
speeds defined in Table 2-4.
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Table 2-4 Average Travel Speed for the Road Packages Service Levels
Service Level Average Travel Speed (km/h)
Unpaved Sections
Fair (support roads) 25
Fair (feeder roads) 40
Good 60
Very good 70
Paved Sections (Urban / built-up areas)
Average driving speed achieved on
each road link respectively (keeping 50
road free of interruptions at all times)

Source: Basis of Design Report (UWP, 2019)

2.1.2.3 ROAD USER SERVICE AND COMFORT

The proposed criteria for the road user service and comfort measures for the unpaved and paved
sections of the project roads are as defined in Table 2-5 and Table 2-6 below.

Table 2-5 Road User and Comfort Measures - Unpaved Roads

Service Level
ltem — Measurement
Feeder roads Irrigation support / / Detection
access roads
Permitted maximum value . ]
at any single point of road; | Permitted maximum value isual
i at any single point of Visua

Roaq corrugation Fair: 45mm .y glep inspection.
amplitude road:

Good: 35mm . Ruler

Fair: 45 mm

Very Good: 25 mm

Permitted maximum value . ]

at any single point of road: | Permitted maximum value | . .,

- at any single point of . .

Rut depth Fair: 50 mm road: inspection.

Good: 40 mm Fair 50 mm Ruler

Very Good: 35 mm

Permitted maximum value

at any single point of road:

Fair: 50 mm Permitted maximum

Good: 40 mm d|menS|o_n o.f any single

degradation:
Other surface Very Good: 35 mm Fair 450 mm
degradations _
(potholes, erosions Permitted maximum _ _ ylsual .
and similar types of number of accumulated Permitted maximum Inspection.
degradations, other degradations with any number qf accu_mulated Ruler
than corrugation and | dimension greater than degradations with any
rutting) . . . dimension greater than
g nominated diameter in any . . .
. nominated diameter in
1 km section: .
) any 1 km section:

Fair: 20/300mm @ | oii 20 /300 mm @

Good: 10 /250 mm @

Very Good: 2 /250 mm &

11



Service Level
Item . ; Measurement
Feeder roads Irrigation support / Detection
access roads
Cleanliness of the The road surface must The road surface must
avement surface and always be clean and free of | always be clean and free | Visual

ghoulders soil, debris, trash and other | of soil, debris, trash and inspection.

' objects. other objects.

Source: Basis of Design Report (UWP, 2019)

Table 2-6 Road User and Comfort Measures for P aved (Concrete Block Paving) Roads
Iltem Service Level Measurement
/ Detection
: . . . . Visual
Rut depth, Undulations, Permitted maximum value in a 1 km section is 30 mm inspection
Shoving (CPB) over 10m length. '
Ruler
. Permitted maximum depth of any single depression is
e e, | @omm)
andpsimilar ty’pes of Permitted maximum number of accumulated Inspection.
degradations) depressions with an average depth of 2cm in any Ruler
continuous 1km section is: 5 no.
Edge Restraint or anchor
beam damage Severe cracking visible, lateral displacement of restraint | Visual
(depressions, erosions present or Edge restraint not functional. inspection.
and similar types of Must be less than 1m/km.
degradations)
A limited amount of jointing sand present in the joints.
Loss of Jointing Sand Joint widths are variable, and the blocks can be rocked Visual
(CPB) by standing on them. inspection.
All Joints must be properly filled.
If in 50m of paved road more than ten blocks are broken _
Broken, spalled bricks or shattered this will be a non-compliance. i\r/1|§u:c|:tion
Must be less than 1no. in a 10m road length. P '
Cleanliness of the The road surface must always be clean and free of soil, | Visual
pavement surface and . . . .
debris, trash and other objects. inspection.

shoulders.

2124

DURABILITY

Source: Basis of Design Report (UWP, 2019)

Itis important that the activities of management and maintenance of the roads by the Contracting Entity
during the entire period of the contract does not endanger the long-term sustainability of the roads,
which depends on several criteria as defined in Table 2-7.
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Table 2-7 Durability Measures for Project Roads Service Levels
. Measurement /
Item Service Level .
Detection
Accepted maximum negative vertical tolerance: Manual
. . I measurement
Required longitudinal i 30mm below the height of the required longitudinal using
profile profile topographical
1 No Ilimit above the height of the required | survey
longitudinal profile instruments
Pavement width must be at least as wide as specified | pmanual
Useable road surface in the typical cross sections. Accepted maximum measurement

width

negative tolerance:

T 0 cm less than the width of the useable road

using a metric
measuring tape

2.1.2.5

Source: Basis of Design Report (UWP, 2019)

SIGNALLING AND ROAD SAFETY

It is important that all horizontal and vertical signaling, as well as guardrails and other road safety

features ful

for Ur ban

y comply with the

road safety features are as defined in Table 2-8.

rDetdile RoadSign aneéMatkings n s
a n d (MRH, 1991. THe prapbsed service level requirements for signaling and

Table 2-8 Signaling and Road Safety for the Project Roads Service Levels
Iltem Service Level Measurer_nent/
Detection
Road signs All road signs as per the design must be present, Visual inspection

complete, clean, legible, and structurally sound.

Horizontal demarcation
and/or pavement paint
marking

Must be present, legible and firmly attached to
pavement. Micro spheres must be firm and visible.

Visual inspection

Mileposts and guidance
posts

Must be present, complete, clean, legible and
structurally sound; surface painted or otherwise
covered.

Visual inspection

Guardrails (crash
barriers)

Must be present, clean, without any significant
damage, without corrosion.

Visual inspection

2.1.2.6 DRAINAGE

Source: Basis of Design Report (UWP, 2019)

It is required that the Contracting Entity puts in adequate measures so that all drainage elements and
structures associated with the roads are without any obstructions which may reduce their normal cross-
section and impede the free flow of water. The proposed service level requirements for drainage
structures or devices are as defined in Table 2-9.
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Table 2-9

Drainage Criter ia for Project Roads Service Levels

Item

Service Level

Measurement /
Detection

Ditches and vertical

Must be clean and free of obstacles. In case of lined
drains, lining must be without any significant damage.

Visual inspection

drains Permitted tolerance: obstructions equivalent to less
than 10% of capacity of item.
Must be clean and free of obstacles, and without
Collectors structural damage. Must be firmly contained by Visual inspection

surrounding soil or material.

Culverts and similar

Must be clean and free of obstacles, and without
structural damage. Must be firmly contained by
surrounding soil or material.

Permitted tolerance: obstructions equivalent to less
than 10% of capacity of item.

Visual inspection

2.1.2.7

STRUCTURES

Source: Basis of Design Report (UWP, 2019)

The Contracting Entity will be responsible for the routine maintenance of all bridges and similar
structures along the roads and road sections included in the contract. In particular, the Contracting
Entity will be responsible for the correct functioning of the structures (paint of metallic structures, road
surface on structures, condition and presence of guardrails) and the safety and comfort of road users
while using the structures at normal speeds.

The proposed service level requirements for bridges and retaining walls and similar structures are as
defined in Table 2-10. Visual inspections will be conducted using the standard or approved GHA

Structures inspection form.

Table 2-10

Structures Criteria for Project Roads Service Levels

Item

Service Level

Measurement /
Detection

Approaches, furniture,
equipment, superstructure,
substructure, erosion
protection and retaining
walls

No defects as described on GHA inspection form.
Item must have a Rating notation = 1 and condition
= A

Visual inspection

Steel or other metal

Guardrails must be present and not deformed. All
metal parts of overall structure shall be painted or
otherwise protected and free of corrosion.

Visual inspection

structures
Drainage system must be in good condition and
fully functional.
There must be free flow of water under bridge and
up to 100 meters upstream. Contracting Entity
Riverbeds must maintain design clearance under bridge and Visual inspection

take all reasonable measures to control erosion
around bridge abutments and piers.

Source: Basis of Design Report (UWP, 2019)
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2.1.2.8

VEGETATION WITHIN THE RIGHT OF WAY

Vegetation growing within the right of way of the project roads is to be controlled to the heights, at the
locations and with the restrictions as defined in Table 2-11. The proposed service level requirements
for vegetation control are presented in Table 2-12.

Table 2-11 Vegetation Contr ol Types and Applicable Road Features
Type Height (mm) Road features applicable to
1 . Non-urban roads and large vegetated areas, including surface
S0 300 water channels.
Vegetation control around:
. I Edge marker posts
Vegetation Free or Near .
. 1 Signposts
Vegetation Free [Note .
. 9 Bridge end and culvert markers
2 vegetation up to 200 mm _
. 1 Guardrails
high may be acceptable bt rai
in these zones] T S.'g t.rals
1 Lighting Columns
I Bridge abutments
Applies to vegetation control around:
1 Culvert ends
1 Culvert headwalls
1 Side drains
1 Culvert waterways
3 Vegetation Free or Near | §  Surface water channels with gradient < 3% (except where
Vegetation Free nominated for mowing in the specific contract requirements)
1 Kerb and channel
1 Lined channels
1 All sealed surfaces
T Road shoulders
9 Bridge decks
Growth removed when it | Applies to control of vegetation in the envelope, including trees,
4 encroaches into the scrub or branches hanging into the Vegetation Free Zone
Vegetation Free Zone (within 0.5m of the line of the edge marker posts or to within
from the side or top. 6.0m above the pavement)
Source: Basis of Design Report (UWP, 2019)
Table 2-12 Service Level Requirements for Vegetation Control
ltem Service Level Measurement / Detection
The average height of the vegetation of Type 1 areas shall )
Vegetation be less than 300 mm in any 1 km section. The distance Manual measurement using
heiah y T a metallic ruler / measuring
eight from the edge of the pavement shall be a minimum of 3.0m | tape
and a minimum of 5.0m on the inside of curves.
Clearance The average height of free clearance in any 1 km section Visual Inspection with

shall be at least 6.0m.

extendable measuring staff
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Source: Basis of Design Report (UWP, 2019)
2.1.3 THE UPPER WEST PACKAGE 1 ROADS OVERVIEW

The Upper West Package 1 OPBRC road network comprise of several feeder roads and access roads
which altogether spans about 235.4 km. The prioritized road networks fall within the Wa Municipal, Wa
West and Nadowli-Kaleo Districts in the Upper West Region. Some of the roads connect to various
pump station locations on the Black Volta which will be developed to support irrigation and boost
agricultural productivity in the area. Others connect to existing dams along the stretch or proposed
locations for the siting of new dams to serve as irrigation facilities for use of farmers.

The feeder road network within this package traverses a predominantly level terrain with an average
elevation of 300m above MSL. The elevations generally vary between 150m and 330m above MSL.
The terrain generally slopes towards the Volta Lake and its tributaries. The road network is mostly
gravel roads or earth roads. Much of the road sections do not have drainage structures, thus making
them prone to flooding and inaccessible during rain events. This has left almost all the roads ridden
with gaping potholes or depressions on the road. Sections of the roads also have visible erosion gullies
due to poor drainage. The Concept Design Report (UWP, 2020) classifies majority (about 38%) of the
roads as being in poor condition, about 31% impassable and about 22% in fair condition. Only about
2% of the roads can be classified as in good condition. A sectional view of a typical road within this
network is shown in Figure 2-1.

The Black Volta is one of the major waterbodies that drain the Project area, besides other smaller
streams and dugouts (earth dams). Agriculture forms the predominant land use in this area and there
is a high potential for tourism, except for the bad nature of roads. Tourist attraction within the area
include the Wechiau Hippo Sanctuary.

=

Figure 2-1 A Typical Road within the Upper West Package 1 Roads Network

Further description of the road links within this network is provided in Section 2.2. Figure 2-2 below
shows the distribution of the network of selected feeder roads (in green).
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Figure 2-2

The Upper West Package 1 Roads Network Map
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2.1.4 NEED FOR THE PROJECT

Ghanads economihasspea improveneatsic recent years with the growth attributed in

part to the exploitation of Ghanaods nranganbse,timbgro ur c e b e

cocoa, diamonds, agricultural products and more recently oil and gas, in addition to major industries.

The economic exploitation of resources is mutually dependent on a good and well-functioning road
network. Road infrastructure and the transport sector play a strategic role in the socio-economic
development of Ghana. Roads play a major role in achieving a robust economic growth for every
country. The transport sector account s for a
significant share of the total budgetary revenue of the country.

A wide range of environmental and social benefits will arise as a result of this OPBRC Project. These
will include economic benefits, boosts to agricultural productivity, employment generation, social
services, travel and transport, enhanced gender opportunities, fuel economy and reduced pollution. A
reliable and affordable road transport system forms part of the social safety net, enabling trade and
employment opportunities in both urban and rural communities. It also facilitates the movement of goods
and services in all sector of the economy including tourism, education, health and agriculture, among
others.

Roads improvement (especially feeder roads) is known to accelerate connections to main food growing
and potential agricultural growth areas of the country. A major objective of this Project is to provide
connectivity between farms, markets and commercial centres to promote agricultural development of
commodities in the Upper West Region which is seen as one of the regions in the country with poor
feeder road networks. The Upper West Region has also been reported as the poorest region in the
country according to the poverty profile in Ghana (2005 - 2013) publication by the Ghana Statistical
Service in August 2014, based on the Ghana Living Standards Survey Round 6. The report also
indicated that extreme poverty is concentrated in the rural savannah areas where about a quarter of the
population are affected.

Some of the direct beneficiaries of the project would be farmers needing improved access for bringing
farm inputs and extension services to their farms and transporting their produce to markets within the
value chain. The road improvement would reduce the high post-harvest losses experienced by farmers
in the region by facilitating the transportation of agriculture produce to the marketing centres in the
region and across the country, thus increasing trade effectiveness. This will also lead to increased
income or maximization of returns for the farmers and ultimately significantly reduce poverty levels in
the region. Other beneficiaries would be the local communities needing improved access to social
services such as schools, clinics, and markets. Smaller towns, villages, and rural settlements within the
targeted rural areas will also benefit directly from socioeconomic improvements. Road infrastructure is
one of the sectors of the economy that has contributed tremendously to poverty reduction in Ghana.

Besides these, the road project will generate considerable travel benefits. When the roads are in good
shape, travelling time will reduce, vehicle wear and tear will also reduce (leading to direct savings on
the cost of operating vehicles). Also, villages and settlements, including estate developers will spring
up in and around the newly constructed or rehabilitated roads. These settlers will engage in economic
activities such as petty trading, food and drinks vending, mechanics, fitting workshops and hairdressing
salon operations. These activities will result in a significant rise in enterprise and income activities within
the Project area.

In essence, this would lead to improvement in the livelihood of the beneficiary communities. It will also
be a boost to the tourism potential of the area/region. Similarly, the security situation of the area would
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improve. Potentially, it is also expected that there may be some reductions as well in vehicular
emissions due to the overall improved efficiency of the roads.

2.2 LIST OF PRIORITISED ROADS IN PACKAGE 1

The list of roads under the Upper West Package 1 Project with their start and end points, actual length
and facilities on or along the roads are presented in Table 2-13 below. Further description of the road
links within the package is presented in the subsequent sections.
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Table 2-13

List of Prioritised Roads

in Upper West Package 1 Road Network

goe;(;sﬁg_ Facility Length (km) District Start Town End Town Road Name
P1 11 Pump Station 10 6.7 Nadowli Kaleo Nanville Kpaala Nanville-Kpaala
P11 2 Pump Station 10 7.7 Nadowli Kaleo Boo-Yiri Nakoruyiri Boo-Yiri-Nakoruyiri
P12 Pump Station 9 17.4 Nadowli Kaleo Saan Nadowli Saan-Cherikpong-Tangalsia-Nadowli
P1 4 Pump Station 15 7.9 Wa West Bakparma Yiziri Bakparma-Yiziri
P1 5 Pump Station 14 4.4 Wa West Nwaabasi Buka Nwaabasi-Jambosi-Buka
Pump Station
P1 6 11 _Pump Station 13.7 Wa West Dorimon Dabo Dorimon - Dabo
12_Pump Station 13
P17 Pump Station 10 1.5 Nadowli Kaleo Kpaala Pump station 10 Kpaala - Pump site 10
P1 8 Pump Station 11 2.7 Nadowli Kaleo Siiraa Pump station 11 Siiraa - Pump site 11
P19 Pump Station 12 3.0 Wa West Dabo Pump station 12 Dabo -Pump Site 12
P1 10 Pump Station 13 3.3 Wa West Dabo Pump station 13 Dabo - Pump Site 13
P1 11 Pump Station 14 2.3 Wa West Buka Pump station 14 Buka - Pump Site 14
P1 12 Pump Station 15 2.4 Wa West Bankpama Pump station 15 Bankpama - Pump Site 15
P1 13 Pump Station 16 7.4 Wa West chietanga Bienye Chietanga - Guse - Bienye
P1 15 Pump Station 9 34 Nadowli-Kaleo Saan Pump station 9 Saan - Pump Site 9
P1 15a Nyoli Market 0.9 Wa West Nyoli Nyoli Nyoli
P1 15bl Wechiau Market 0.2 Wa West Wechiau Wechiau Wechiau
P1 15b2 Wechiau Market 0.3 Wa West Wechiau Wechiau Wechiau
P1 15c Takpo Market 0.1 Nadowli Kaleo Takpo Takpo Takpo
P1 15d Kaleo Market 0.4 Nadowli Kaleo Kaleo Kaleo Kaleo
P1 15e Sankana Market 0.2 Nadowli Kaleo Sankana Sankana Sankana
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Revised

Road No. Facility Length (km) District Start Town End Town Road Name

P1_ 15f Piisi Market 0.2 Nadowli Kaleo Piisi Piisi Piisi

P1 15g Sombo Market 0.2 Nadowli Kaleo Sombo Sombo Sombo

P1 15h Nadowli Market 0.2 Nadowli Kaleo Nadowli Nadowli Nadowli

P1 _15i Wa Market 0.2 Wa Wa Wa Wa

P1 15j Jang Market 0.2 Nadowli Kaleo Nadowli Kaleo Nadowli Kaleo Jang

P1 15k Tangasia Market 0.2 Nadowli Kaleo Nadowli Kaleo Nadowli Kaleo Tangasia

P1 24 New Dam 5 3.5 Nadowli Kaleo Kaleo New Dam 5 Kaleo - New Dam 5

P1 25 Existing Dam 4 2.9 Wa Municipal Busa Existing Dam 4 Busa - Existing Dam 4

P1 26 New Dam 1 2.8 Wa West Piisie Losse Piisie - Losse

P1 27 Existing Dam 5 7.0 Wa West Vieri Siiru Vieri - Siiru

P1 28 9.2 Wa West Piisie Boro Piisie-Domawa-Boro

P1 31 38 Wa West Piisee Boro Piisee-Losse-Gbondberi-Salimana-
- Boro

P1 42 9.7 Nadowli-Kaleo Nator Sankana Nator-Natoduri-Changu-Sankana

P1 43 8.2 Nadowli-Kaleo Nanville Nator Nanville-Nator

P1 47 8.0 Nadowli-Kaleo Serekpere Nator Duori Nator Duori-Goli-Serekpere

P1 50 19.5 Nadowli-Kaleo Nadowli Nanville Nadowli-Tangasia-Cherikpong-

Nanville

P1 62 9.5 Wa West Tanvare Vieri Tanvare - Vieri

P1 82 1.1 Wa West Jambusi Mwabasi Jambusi - Mwabasi

P1 87 8.8 Wa West Mwabasi Dorimon Mwabasi - Dorimon

P1 90 2.2 Wa West Konbuoli Dorimon Konbuoli - Dorimon

P1 94 10.3 Wa West Dabo Sukpere Dabo - Sukpere
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Revised

Road No. Facility Length (km) District Start Town End Town Road Name
P1 96 12.6 Wa West Sukpere Nanvilli Sukpere - Nanvilli
P1 102 8.8 Wa Municipal Siiru Kpongo Dadafuri - Kpongo
P1 114 12.9 Wa Municipal Kperisi Guonuo Kperisi - Guonuo
P1 116 6.8 Wa West Asse Charia Asse - Charia
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Visual condition survey was conducted on the road networks. The roads were assessed subjectively by
providing a rating of poor, fair or good every 500 m interval. The ratings were defined based on the
travel speed criteria, associated with roughness (riding comfort), following World Bank Guidelines
(Unpaved Road's Roughness estimation by subjective evaluation - Transport No. RT - 2) and Road
Economic Decision Model (RED). Based on the above, the following condition categories in Table 2-14
were used to assess the unpaved roads.

Table 2-14 Road Condition Rating Scale

Condition Rating Travel Speed Criteria Typical Condition of Ro ad

Good > 50 km/hr Shallow depressmns.and no
presence of corrugations

Fair 30 km/hr - 50 km/hr Few depressions, occasmnal_
potholes, and some corrugations
Lot of depressions, not possible to

Poor < 30 km/hr avoid all depressions, presence of
potholes

Source: Concept Design Report (UWP, 2020)
2.2.1 NANVILLE i KPAALA ROAD (ROAD NO.P1 1 1)

The current route can be classified as a semi-engineered connector road (Figure 2-3). The route
traverses a flat terrain. This road serves a low population density area and connects the surrounding
few villages to a health facility located in the vicinity of Takpo. Also, along this road are a few education
facilities and a market town. The road generates moderately low motorised traffic volumes.

2.2.2 BOO-YIRI i NAKORUYILI (ROAD NO. P1_1_2)

The current route can be classified as a semi-engineered connector road. The route traverses a flat
terrain as shown in Figure 2-3. This road is also serving a low population density area which has a few
villages around it. This road is linked to a trunk road. Along this road there are health facilities, schools
and a market town. This road also provides access to an existing dam, from where communities in this
area collect water for farming and for washing and other domestic uses. The road has a moderately
high non-motorised traffic volume, mainly due to the clinics along the road.

2.2.3 SAAN T NADOWLI (ROAD NO. P1_2)

The current route can be classified as a semi-engineered connector road. The route traverses a flat
terrain (Figure 2-4). This road is in a low population density area connecting the surrounding villages
with the social facilities, i.e. health facilities, schools and market towns, and is approximately 20km long.
Communities along this route include Tangasia and Charikpong. This road also connects the western
communities, in the vicinity of Sabala to Naribu with the highway which then acts as a link for commuters
wanting to travel long distances by car, possibly to town for commercial reasons.

The road has a moderately high motorised and non-motorised traffic volume. The vegetation along the
road at the time of the survey looked very dry and burnt, with date palms a common feature along the
road. Social services identified along the route include a mosque and a health centre at Charikpong.
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224 BAKPARMA 7 YIRIZI (ROAD NO. P1_4)

The current route can be classified as a semi-engineered connector road (Figure 2-4). The route
traverses a flat terrain. Although this road links surrounding communities with health facilities, there is
little motorised traffic due to a low population density and short length (5km) of this road. It has a low-
moderate volume of non-motorised traffic comprising mainly of people walking to their farm lands and/
or to fish from the Black Volta located to the west of this road, or visiting a nearby clinic.

2.2.5 NWAABASI i BUKA (ROAD NO. P1_5)

The current route can be classified as a semi-engineered connector road. The route traverses a flat
terrain (Figure 2-5). Road P1_5 is a very short road section serving two villages, has a clinic and a
school nearby. There are no other crucial social facilities that potentially attract motorised transport,
except for one health facility which is located near the intersection of this road with P1_87 (in Jambusi
village).

2.2.6 DORIMON i DABO (ROAD NO. P1_6)

The current route can be classified as a semi-engineered connector road and traverses a rolling terrain
as shown in Figure 2-5. This road is located on a low population density area, serves some social
facilities, i.e. health facilities, schools and market, surrounded by a few villages / settlements and
connects these villages to a trunk road via Dorimon village on the southern end of P1_6. This road acts
as a link for people wanting to travel along a western corridor, to travel north from the Dorimon
settlement, towards Nanvilli village.

Figure 2-3 A Section of Na nville - Kpaala Road (Left) and Boo -Yiri - Nakoruyili Road (Right)
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Figure 2-4 A Section of Saan - Nadowli Road (Left) and Bakparma - Yirizi Road (Right)

Figure 2-5 A Section of Nwaabasi - Buka Road (Left) and Dorimon - Dabo Road (Right)

2.2.7 KPAALA i PUMP STATION 10 (ROAD NO. P1_7)

The current route is classified as an irrigation support access road. The route traverses a flat terrain.
This road is mainly a proposed link / access to a future pump-site located on the Black Volta and
currently has very little traffic activity, due to the road being in a very poor condition.

2.2.8 SIIRAA i PUMP STATION 11 (ROAD NO. P1_8)

The current route traverses a flat terrain and is classified as an irrigation support access road. This
short road (approx. 2.5km) provides access to a future proposed pump-site along the Black Volta and
currently connects Siiraa village with the Black Volta. There is low non-motorised traffic involving mainly
locals wanting to fish at the river and/or farm their lands in this area. There is also a low motorised traffic
since there are no traffic attracting facilities or villages at all along the road other than locals using
motorbikes to travel to the river.

2.29 DABO i PUMP STATION 12 (ROAD NO. P1_9)

The current route is classified as an irrigation support access road and traverses a flat terrain. This road
has similar properties as P1_8 and thus similar traffic volumes (Figure 2-6). The pump station is on the
Bl ack Volta that runs al ong tAnemb& bfpeopgle, iacluding chiddter

D61 voi

were seen wading through t h dvoire banks into theoGhana side @igurer o m t

2-7). They spoke mainly French. The road is in very poor state and ridden with potholes.
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2.2.10 DABO i PUMP STATION 13 (ROAD NO. P1_10)

The current route is classified as an irrigation support access road. The route traverses a flat terrain
and is in very poor condition with many potholes. No other crucial facilities are present along this road,
and it is currently serving a very low population density area. As such, the road has very low motorised
and non-motorised traffic comprised mostly of locals residing in Oongo village near the Black Volta
River, who are travelling to their farm lands, or nearest health facility and/or school located in Dabo
(Figure 2-6).

Figure 2-6 A Section of the Road Leading to Pump Station 12 (Left) and 13 (Right)

Figure 2-7 People Crossing the Black Volta  at Site for Pump Station 12

2.2.11 BUKA i PUMP STATION 14 (ROAD NO. P1_11)

The current route is classified as an irrigation support access road. The route traverses a flat terrain
and is in poor condition, with the sections leading to the riverside (pump station) quite obstructed by
vegetation and small tree stumps (Figure 2-8). Road P1_11, currently only links a low population density
Buka village to the main road via P1_87 (a secondary gravel road) which then connects to the nearest
town in Wa Municipal. This road will further act as an access road to the future proposed pump-site just
north-west of Buka village.

There are no social facilities along or around this road which may potentially attract motorised transport,
except for one health facility which is located near the intersection of this road with P1_87 (in Jambusi
village). Based on these factors, there is currently very low motorised and non-motorised traffic.
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2.2.12 BANKPAMA i PUMP STATION 15 (ROAD NO. P1_12)

The current route is classified as an irrigation support access road. The route traverses a flat terrain.
The road leading to the pump station looks more like a foot path and thus was not accessible during
the survey via drive-through. Social services were identified along the route in the form of CHPS
Compound, school and community borehole (Figure 2-10).

This road is also merely providing access to the Black Volta or proposed future pump station. The road
serves a low population density area with only one village nearby (Jewoyeli village). This road links this
village to a nearby clinic, located in Bankpama.

2.2.13 CHIETANGA 1 BIENYE (ROAD NO. P1_13)

The current route is classified as an irrigation support access road. The route traverses a flat terrain.
P1 13 is on a low population density area with approximately 4 villages around its 5km radius and
serves a few educational facilities. No other crucial facilities significantly attract traffic along this road,
therefore, not much traffic activity exists.

2.2.14  SAAN i PUMP STATION 9 (ROAD NO. P1_15)

The current route is classified as an irrigation support access road. The road leading to the river (pump
station) looked more like a foot path and thus was not accessible during the survey via drive-through.
The riverside (pump site) was thus accessed by foot and the vegetation along the path looked very dry
(Figure 2-8). Activities of fishermen were observed near the river bank in the form of fishing nets,
canoes, cooking pots and a fire place (Figure 2-9). It is believed sacrifices are also made to the river
gods occasionally as feathers of fowls were seen at the river bank.

This road provides access to the Black Volta (proposed pump-site) and does not have any traffic
attracting facilities, except for locals staying in and around Saan village that may want to travel to the
Black Volta to fish and/or to their farming areas. Other than the aforementioned, there are no real traffic
attracting facilities. The expected motorised traffic along this road would mainly be motorbikes or motor
tricycles due to the narrow width of this road / pathway.

Figure 2-8 A Section of the Road Leading to Pump Station 15 (Left) and 9 (Right)
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Figure 2-10 CHPS Compound and School Facilities on the Bankpama Road

2.2.15 MARKET ACCESS ROADS

These are typically short sections of roads (ranging from 0.1 km to 0.9 km) leading to various markets
or market areas (See Figure 2-11 and Figure 2-12). The prioritised roads under the market access
roads category are as listed below.

=A =4 =4 =4 4 -4 -4 5 - -8 A

Nyoli Market Road (Road No. P1_15a)
Wechiau Market Road (Road No. P1_15b)
Takpo Market Road (Road No. 15c)

Kaleo Market Road (Road No. 15d)
Sankana Market Road (Road No. 15e)
Piisi Market Road (Road No. 15f)

Sombo Market Road (Road No. 15g)
Nadowli Market Road (Road No. 15h)

Wa Market Road (Road No. 15i)

Nadowli Kaleo i Jang Road (Road No. 15j)
Nadowli Kaleo i Tangasia Road (Road No. 15 k)
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Figure 2-12 A Market in Takpo (Left) and Kaleo (Right)
2.2.16 KALEO T NEW DAM 5 ROAD (ROAD NO. P1 _24)

The current route can be classified as a semi-engineered access road. The route traverses a flat terrain.
This road is merely providing access to the new proposed dam and has no crucial facilities along it to
attract any major traffic. However, it is most likely that the traffic is concentrated at the start of this road,
in the vicinity of Puli village, where there are a few health facilities and where this road intersects the
highway - but traffic travelling along this road would mainly be people making local trips to school and/or
their farm lands.

2.2.17 BUSA i EXISTING DAM 4 ROAD (ROAD NO. P1_25)

The current route can be classified as a semi-engineered access road and traverses a flat terrain
(Figure 2-13). This road is a short loop road intersecting the main road or highway and is mainly
providing access to the existing dam in Tangaju village. This road is in a very high population density
area (201-250 persons per km?) and serves Busa and Tangaju large villages. There is moderate non-
motorised traffic, which is made up of locals making local trips to the dam and farming areas and/or to
the nearest clinics and schools.

2.2.18 PISIET LOSSE ROAD (ROAD NO. P1_26)

The current route can be classified as a semi-engineered access road. The route traverses a flat terrain.
Social services along the route include a CHPS Compound (Figure 2-14). This road is also an access
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road to a new proposed dam in Losse. Very few, small with low population villages, are located in the
vicinity of this road and no other crucial facilities are located in this area, except for a school which is at
the start of this road (intersection of P1_26 and P1_31). However, there are no other real traffic
attractions. The existing traffic comprise mainly locals staying in the surrounding villages who make up
the non-motorised traffic.

2.2.19 VIERIT SIIRU ROAD (ROAD NO. P1_27)

The current route is classified as an inter-district road and has a flat terrain (Figure 2-13). This road
travels along a boundary of a low to moderate population density area, serves various villages and has
a few schools and a health facility along it. This road is also linked to roads that are serving other various
villages, schools and clinics, making it experience moderate motorised traffic volumes.

Figure 2-13 A Section of the Busa - Dam 4 Road (Left) and Vieri - Siiru Road (Right)

Figure 2-14 A Section of the Piisie - Losse Road Leading to CHPS Compound
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2.2.20 PISIET DOMAVA i BORO ROAD (ROAD NO. P1_28)

The current route is classified as a semi-engineered connector road. The route traverses a flat terrain.
This road links communities to the main road or highway (Figure 2-15). It is in a low population density
zone but has a health facility and some schools located along it. This road connects other southern
feeder roads with the highway, making it experience moderate motorised traffic volumes for commuters
wanting to make long distance trips, particularly to the nearest town and/or for work purposes via the
highway. Social services were identified along the route in the form of Mosque and CHPS Compound
(Figure 2-16).

2.2.21 PISIET LOSSE 1 SALIMANA i BORO ROAD (ROAD NO. P1_31)

The current route is a 3.8 km connector road and traverses a flat terrain (Figure 2-15). This road is a
continuation of or linked to P1_28 discussed above and similar conditions apply.

Figure 2-15 A Section of the Piisie - Domava Road (Left) and Salimana - Boro Road (Right)

Figure 2-16 A CHPS Compound and Mosque on the Domava Road

2.2.22 NATOR i SANKANA ROAD (ROAD NO. P1_42)

The current route is classified as a semi-engineered connector road. The route traverses a flat terrain.
Social services were identified along the route in the form of CHPS Compound, church, mosque, etc.
There is also a large dam at Sankana which is depended on by residents for their domestic water needs
and also used by livestock. Fishermen were also seen on the dam (Figure 2-18).
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This road is serving a low population density area, with a few villages located along this road. At the
end of this road section are clinics, schools and a market town in the vicinity of Yimago. The road
experiences a moderately high motorised traffic demand, comprising mainly of motorbikes and/or motor
tricycles. This mode preference may be due to the current poor road conditions, narrow road widths
and unaffordability of private cars - hence locals wanting to visit the nearest clinics, farming areas,
schools and/or market town utilize these mode types or walk.

2.2.23 NANVILLE i NATOR ROAD (ROAD NO. P1_43)

The current route can be classified as a semi-engineered connector road. The route traverses a flat
terrain. This road is on a low population density area and serves a humber of small villages (Figure
2-17). Along this road are health facilities and a few schools. This road links villages located south with
the trunk road via P1_47 and therefore experiences a moderate to high motorised traffic, mainly for
people wanting to travel long distances via the highway.

2.2.24 SEREKPERE i NATOR DUORI ROAD (ROAD NO. P1_47)

The current route can be classified as a semi-engineered connector road. The route traverses a flat
terrain. This road directly links traffic to the main road or highway and links the southern corridor of
secondary roads to this highway as well. It has very similar environmental conditions with P1_43
discussed above, and therefore similar traffic conditions.

2.2.25 NADOWLI i NANVILLE ROAD (ROAD NO. P1_50)

The current route can be classified as a connector road with a flat terrain. It is a long route of about 19.3
km with sections in very poor state (Figure 2-17). This road is long, making it more of a mobility road;
serves a low population density area with a number of villages along and around it, with some health
facilities and a number of schools served by this road.

Figure 2-17 A Section of Naville - Nator Road (Left) and Nadowli - Nanville Road (Right)
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Figure 2-18 A Roadside Church (Left) and Activities at Sankana Dam  (Right)

2.2.26 TANVARE 1 VIERI ROAD (ROAD NO. P1_62)

The current route can be classified as a semi-engineered connector road. The route traverses a flat
terrain (Figure 2-19). This road runs along a low population density area and serves a number of
villages, highly concentrated to the west portion of this road. There are schools surrounded by these
settlements, and a health facility located at the eastern end of this road. It experiences a moderate non-
motorised traffic, comprising mainly of pedestrians and locals making short trips either to school or the
nearest clinic and/or farming areas.

2.2.27 JAMBUSI i MWABASI ROAD (ROAD N O. P1_82)

The current route can be classified as a semi-engineered access road. The route traverses a flat terrain
(Figure 2-19). This is a very short road, approximately 2km long; serves a low population density area
with very few settlements around or along it. About 2 schools and a clinic are also served by this road.
No other major traffic attractions are present on P1_82. This is merely an access road to a health facility
and a school, and these are the main traffic attractions for this road.

2.2.28 MWABASI i DORIMON ROAD (ROAD NO. P1_87)

The current route can be classified as a semi-engineered connector road and traverses a flat terrain.
Soci al services were identified along the iiomal
Council and Fuel Station (Figure 2-20). This road has similar environmental conditions as P1_82
discussed above - running along a low population density area, serving approximately 7 small
settlements and provides a link to a clinic and a school. It has no crucial traffic attractions other than
these available social facilities. This road feeds 3 other short gravel secondary roads and links to a
trunk road. It experiences a moderately high non-motorised traffic and a moderately low motorised
traffic.

2.2.29 KONBUOLI i DORIMON ROAD (ROAD NO. P1_90)

The current route can be classified as a semi-engineered connector road. The route traverses a flat
terrain (Figure 2-21). This is a very short road, about 2km long making it more of a non-motorised traffic
concentrated road. It is located on a low population density area and serves only 4 villages. This road
directly connects the southern located villages (Nyose, Maase and Konbuoli) to a trunk road travelling
east and to the P1_6 road travelling north. People residing in these villages use this road to travel to
the nearest clinic, located in Dorimon, just north of this road and to travel to schools located along this
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road and these are mainly made up of low non-motorised traffic volume (pedestrians and cyclists) more
than the motorised traffic.

2.2.30 DABO i SUKPERE ROAD (ROAD NO. P1_94)

This route has a flat terrain and is classified as a semi-engineered connector road (Figure 2-21). This
road is on a low population density area and serves a moderate number of villages, linking these
settlements to the health facilities and schools located along this road. This road also connects with
other secondary roads providing continuation of traffic flow from one area to the other along its corridor.
The road experiences a moderate motorised and non-motorised traffic, with non-motorised traffic
comprising mostly of local trips and motorised traffic made up of medium to long distance trips.

2.2.31 SUKPERE T NANVILLI ROAD (ROAD NO. P1_96)

This route is an inter-district road and traverses a flat terrain. The road covers a total length of about
12.6 km and has sections in very poor stage due to the lack of good drainage infrastructure (Figure
2-22). This road has similar environmental conditions as P1_94 discussed above, and are linked or
connected, providing continuation of traffic flow.

2.2.32 SIIRU T KPONGO ROAD (ROAD NO. P1_102)

The current route can be classified as an inter-district road, spanning about 8.3 km. The route traverses
a flat terrain and have sections ridden with potholes (Figure 2-22). P1_102 is located on a very high
population density area and serves a fair number of settlements. This road also provides access to
health facilities and a few schools. This road is travelled by a moderate to high motorised traffic and
non-motorised traffic since it serves a high population area and connects these areas and other
secondary roads to the main road or highway.

2.2.33 KPERISI i GUONUO ROAD (ROAD NO. P1_114)

The current route can be classified as a connector road. The route traverses a flat terrain. This road is
in a very high population area and serves a moderate number of villages; has health facilities and
schools along and around it, and directly connects with the main road or highway to the west in Kperisi.
It experiences a moderate motorised traffic, comprising mainly of people wanting to travel to Wa
Municipal town and some travelling to the nearby hospital.

2.2.34 ASSE i CHARIA ROAD (ROAD NO. P1_116)

The current route can be classified as a connector road with a flat terrain. The route spans about 6.5km.
This road is on a low population density area and serves very few small settlements. It has 2 hospitals
located at both ends. There are no major traffic attractions along and around this road. It experiences
very low motorised traffic and moderate non-motorised traffic.
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Figure 2-19 A Section of Tanvare - Vieri Road (Left) and Jambusi - Mwabasi Road (Right)
- F"

Figure 2-20 A Traditional Council Building  and Mosque at Dorimon

Figure 2-21 A Section of Konbuoli - Dorimon Road (Left) and Dabo - Sukpere Road (Right)
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Figure 2-22

A Section of Sukpere - Nanvilli Road (Left) and Siiru - Kpongo Road (Right)

2.3 SENSITVE AREAS ALONG THE PROPOSED ROADS

Road construction is usually associated with noise and dust generation as well as safety disturbances
and these could have adverse effects on sensitive locations. There is the need to identify all facilities
along the project roads and incorporate into the planning of the construction activities. Tables 2-15, 2-

16 and 2-17 are the list of facilities identified along the project roads.

Table 2-15 List of Schools Along Package 1 Roads
District Community Level LatitudeLocatloT_ongitude
Nadowli Kaleo District | Duong Primary 10.34440333 -2.550468333
Nadowli Kaleo District | Nadowli SHS 10.37698833 -2.68502
NadowliKaleo District | Tangasie Primary 10.38088667 -2.714615
Nadowli Kaleo District | Nanga Primary 10.36838333 -2.765051667
Nadowli Kaleo District | Charikpong JHS 10.35177333 -2.791278333
Nadowli Kaleo District | Charikpong Primary 10.35182167 -2.791276667
Nadowli Kaleo District | Saan Primary 10.33935167 -2.8194
Nadowli Kaleo District | Saan JHS 10.33931| -2.819398333
Nadowli Kaleo District | Sampena Primary 10.32727833 -2.814498333
Nadowli Kaleo District | Naribu Primary 10.28679833 -2.78461
Nadowli Kaledistrict | Kpaala Primary 10.266175| -2.749768333
Nadowli Kaleo District | Kulpieni Primary 10.24831833 -2.728833333
Nadowli Kaleo District | Baayuru Primary 10.246235| -2.692048333
Nadowli Kaleo District | Nator Primary 10.26155667 -2.668978333
NadowliKaleo District | Nator Primary 10.26678667 -2.66091
Nadowli Kaleo District | Nator JHS 10.266715] -2.660971667|
Nadowli Kaleo District | Serekpere Primary 10.30600667 -2.603715
Nadowli Kaleo District | Serekpere JHS 10.30591| -2.603646667|
Nadowli Kaleo District | Goli Primary 10.30176667 -2.625498333
Nadowli Kaleo District | Goli JHS 10.30167833 -2.625443333
Nadowli Kaleo District | Duori Primary 10.25676| -2.623958333
Nadowli Kaleo District | Changu Primary 10.234515 -2.61619
Nadowli Kaleo District | Changu JHS 10.23561667 -2.615168333
Nadowli Kaleo District | Sankana Primary 10.21394333 -2.602065
Nadowli Kaleo District | Papu Primary 10.23793| -2.576031667|
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Nadowli Kaleo District | Papu Pre school 10.238025| -2.575886667
Nadowli Kaleo District | Papu JHS 10.238715] -2.573523333
Nadowli Kaleo District | Kaleo SHS 10.17462333 -2.549583333
Nadowli Kaleo District | Kaleo Voc/Comm/Tech 10.171665| -2.550276667|
Nadowli Kaleo District | Kaleo Primary 10.17180833 -2.542206667
Nadowli Kaleo District | Takpo JHS 10.21421833 -2.647213333
Nadowli Kaleo District | Takpo Primary 10.21425667 -2.646671667
Nadowli Kaleo District | Takpo SHS 10.214475| -2.646756667
Nadowli Kaleo District | Nanville Primary 10.22181333 -2.705198333
Nadowli Kaleo District | Nanville JHS 10.22091333 -2.705351667
Nadowli Kaleo District | Kaabogu Primary 10.30148333 -2.663248333
Nadowli Kaleo District | Kanyini Primary 10.27309167 -2.490978333
Nadowli Kaleo District | Kanyini JHS 10.27476167 -2.490836667
Wa Municipal Kperisi Primary 10.116375 -2.455025
Wa Municipal Kperisi JHS 10.115005| -2.453146667
Wa Municipal Konjieh Basic school 10.11705667 -2.432643333
Wa Municipal Busa Basic school 10.01886833 -2.38818
Wa Municipal Dignafuro SHS 9.964873333 -2.5329
Wa Municipal Dignafuri Primary 9.9593 -2.534295
Wa Municipal Dandafuri JHS 9.958616667 -2.533168333
Wa Municipal Charia Primary 10.10834667 -2.571401667
Wa Municipal Charia JHS 10.10833167 -2.571258333
Wa Municipal Asse Primary 10.08740333 -2.625785
Wa Municipal Asse JHS 10.08437| -2.626423333
Wa Municipal Wa SHS 10.073455 -2.541675
Wa Municipal Yelimana Primary 10.07936833 -2.557843333
Wa Municipal Zingu Primary 10.08610333 -2.571271667
Wa Municipal Charia Basic school 10.11149667 -2.587621667
Wa Municipal Egu Basic school 10.14434333 -2.662465
Wa Municipal Charible Basic school 10.15251833 -2.622395
Wa West District Balawa Basic school 9.938633333 -2.5431
Wa West District Vieri Primary 9.923693333 -2.61126
Wa West District Berenyasi JHS 9.91136| -2.642656667
Wa WestDistrict Berenyasi Primary 9.910461667 -2.648585
Wa West District Tanvari Primary 9.912731667, -2.680288333
Wa West District Wechiaw JHS 9.827373333 -2.685133333
Wa West District Wechiaw Primary 9.828473333 -2.687936667
Wa West District Wechiaw SHS 9.851455| -2.685361667
Wa West District Siira Basic school 10.13469333 -2.765801667
Wa West District Dabo Basic school 10.115715| -2.769306667
Wa West District Kukpale Basic school 10.09118667 -2.73936
Wa West District Dorimon Primary 10.03825667 -2.687953333
Wa West District Dorimon JHS 10.03679833 -2.687853333
Wa West District Dorimon SHS 10.03546| -2.687213333
Wa West District Jambusi Primary 10.02902| -2.761638333
Wa West District Jambusi JHS 10.02893833 -2.761643333
Wa West District Chietangah Primary 9.938001667 -2.730855
Wa West District Bienya Primary 9.979033333 -2.688745
Wa West District Yizirii Primary 9.938528333 -2.684826667
Wa West District Bakpoama Primary 9.906805 -2.726725
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Wa West District Bakpoama JHS 9.906936667 -2.72721
Wa West District Piisie Primary 9.964796667, -2.682398333
Wa West District Piisie JHS 9.964826667 -2.682103333
Wa West District Bacha JHS 10.01944| -2.635316667
Wa West District Bacha Primary 10.01929167 -2.634743333
Wa West District Boro Primary 10.03714 -2.644295
Wa West District Boro JHS 10.03727167 -2.644381667
Wa West District Yeliridi JHS 9.894726667 -2.597055
Wa West District Yeliridi Primary 9.895681667 -2.597905
Wa West District Buli JHS 9.845943333 -2.566981667
Wa WestDistrict Masse Primary 10.00514833 -2.709345
Wa West District Masse JHS 10.00504167 -2.709396667
Wa West District Nyagli Primary 10.08321333 -2.662168333
Wa West District Nyagli JHS 10.08353167 -2.662325
Table 2-16 List of Markets Along Package 1 Roads
District Community Level LatitudeLocatlorI]_ongitude
Nadowli Kaleo District | Jang Market 10.206555| -2.461741667
Nadowli Kaleo District | Nadowli Market 10.37156167 -2.667961667
Nadowli Kaleo District | Nadowli Market 10.36708833 -2.662713333
Nadowli Kaleo District | Tangasie Market 10.38098833 -2.710228333
Nadowli Kaleo District | Gabile Market 10.35885667 -2.78281
Nadowli Kaleo District | Saang Market 10.34300833 -2.815705
NadowliKaleo District | Nator Market 10.26360667 -2.658218333
Nadowli Kaleo District | Sombo Market 10.31092333 -2.689391667
Nadowli Kaleo District | Goli Market 10.29730667 -2.6313
Nadowli Kaleo District | Sankana Market 10.20343833 -2.597976667
Nadowli Kaledistrict Kaleo Market 10.17683333 -2.544161667
Nadowli Kaleo District | Kaleo Market 10.17271333 -2.542741667
Nadowli Kaleo District | Takpo Market 10.21102667 -2.6486
Nadowli Kaleo District | Nanville Market 10.221635] -2.710156667|
Wa Municipal Busa Market 10.02004167 -2.389303333
Wa Municipal Wa Market 10.062575| -2.506008333
Wa Municipal Charia Market 10.10926| -2.572491667|
Wa West District Vieri Market 9.923788333 -2.604425
Wa West District Tanvari Market 9.913316667 -2.68339
Wa West District Wechiau Market 9.83264| -2.684338333
Wa West District Siira Market 10.13081833 -2.768798333
Wa West District Dabo Market 10.11622167 -2.770826667
Wa West District Dorimon Market 10.036535 -2.68522
Wa West District Buli Market 9.852045| -2.567846667
Wa WestDistrict Nyoli Market 9.754675 -2.495905
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Table 2-17 List of Schools Along Package 1 Roads
District Community Level . Location -
Latitude Longitude
Nadowli Kaleo District | Duong CHPS Compound 10.34862833 -2.54961167
Nadowli Kaleo District | Nadowli Hospital 10.36231167 -2.65848167
Nadowli Kaleo District | Jang Health Center 10.19720333 -2.459755
Nadowli Kaleo District | Tangasie CHPS Compound 10.38717333 -2.71181
Nadowli Kaleo District | Gabile CHPS Compound 10.35751333 -2.78445167
Nadowli Kaleo District | Sampina CHPS Compound 10.32204667 -2.81301333
Nadowli Kaleo District | Kulpieni CHPS Compound 10.24737333 -2.72712
Nadowli Kaleo District | Namville Health Center 10.22886 -2.71173833
Nadowli Kaleo District | Nator CHPS Compound 10.26352167 -2.66669167
Nadowli Kaleo District | Cheri Sombo | CHPS Compound 10.31647167 -2.68830833
Nadowli Kaleo District | Goli CHPS Compound 10.30058667 -2.624075
Nadowli Kaleo District | Sankana Health Center 10.19908833 -2.59108667
Nadowli Kaleo District | Kaleo Health Center 10.17122667 -2.5464
Nadowli Kaleo District | Takpo Health Center 10.21352667 -2.65003333
Nadowli Kaleo District | Olli CHPS Compound 10.191555 -2.73856833
Nadowli Kaleo District | Kanyini CHPS Compound 10.267085 -2.492535
Wa Municipal Konjieh CHPS Compound 10.11587167 -2.43384833
Wa Municipal Nyagli CHPS Compound 10.13163 -2.39935667
Wa Municipal Dandafuri CHPS Compound 9.95651 -2.53398667
Wa Municipal Charia Health Center 10.11002333 -2.57060833
WaMunicipal Asse CHPS Compound 10.08603667, -2.62858667
Wa Municipal Wa Hospital 10.08667833 -2.51944
Wa Municipal Penitobo CHPS Compound 10.170295 -2.64382667
Wa West District Vieri Health Center 9.923795 -2.605685
Wa West District Wechiau Hospital 9.826713333 -2.68402167
Wa West District Bultuo CHPS Compound 10.146945 -2.74018667
Wa West District Dabo CHPS Compound 10.11712167 -2.76607667
Wa West District Dorimon Health Center 10.03496833 -2.68520833
Wa West District Jambusie CHPS Compound 10.02589 -2.77181667
Wa West District Bakpoama CHPS Compound 9.908666667 -2.72499667
Wa West District Sigri CHPS Compound 9.962058333 -2.68334167
Wa West District Varimpere CHPS Compound 9.977255 -2.59343667
Wa West District Buli CHPS Compound 9.851843333 -2.568895
Wa West District Masse CHPS Compound 10.00582167 -2.7106
Wa West District Gbegru CHPS Compound 10.08059167 -2.56216667
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2.4 DESCRIPTION OF PROPOSED ROAD FEATURES

241 DESIGN STANDARDS AND GEOMETRIC DESIGN ASPECTS

Geometric design is generally the process whereby the layout of the road in the terrain is designed to
meet the needs of the road user. The principal elements of this process are the selection of suitable
horizontal and vertical alignments and road widths. The geometric design standards provide the link
between the cost of building the road and the costs to the road users. The optimal design for a given
traffic flow will depend on terrain and other characteristics. The geometric designs will be aimed at
achieving adequate levels of safety whilst taking into consideration cost efficiency. Detailed information
on the Design Standards and Geometric Designs are presented in the Concept Design Report (UWP,
2020), under a separate cover.

24.1.1 FUNCTIONAL AND TERRA IN CHARACTERISTICS

The functional classifications utilised in the concept design will be based on four functional
classifications, three of which are from the DFR Design Standards (March, 2009) classifications:

1. Access/Spur feeder road;
2. Connector feeder road; and
3. Inter-district feeder road

I n addition, the fourth classification is Asupport rc
the OPRC networks, for which separate design standards will apply.

For terrain classification, the characteristics of the natural terrain and topography are preferred as basis
for determining the type of terrain, as opposed to the grade of the vertical alignment of the road included
in the current DFR Design Standard. The following natural ground slopes perpendicular to ground
contours are recommended for terrain classification:

I Flat: terrain without horizontal and vertical restrictions on route selection, with 0 - 5 % grade
equivalent

1 Rolling: terrain with low hills introducing moderate levels of rise and fall with some restrictions on
vertical alignment, 6 - 12 % grade equivalent

I Mountainous: terrain that is rugged and very hilly with substantial restrictions in both horizontal and

vertical alignment

The functional and terrain classifications for the feeder roads in Package 1 are shown in Table 2-18.

Table 2-18 Functional and Terrain Classifications and Design Speed for Pa ckage 1 Roads
. . . Design
Revised Road Name Length Fung:yongl Te_r-ram. Speed
Road No. Classification Classification N
(km) (km/h )
P1 11 Nanville-Kpaala 6.7 Connector Flat 60
P11 2 Nanville-Kpaala 7.7 Connector Flat 60
P12 Nadowli-Tangalsia- 17.7 Connector Flat 60
- Cherikpong-Saan
P1 4 Yiziri-Bakparma 7.9 Connector Flat 60
P15 Jambosi-Buka- 4.4 Connector Flat 60
Nwaabasi
P1 6 Dorimon i Dabo 13.7 Connector Rolling 50
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Design

Revised Functional Terrain
Road No. Road Name Length Classification Classification Speed*
(km) (km/h)
. Irrigation
P17 Kpaala - Pump site 10 15 Support Flat 30
. . Irrigation
P1 8 Siiraa - Pump site 11 2.6 Support Flat 30
. Irrigation
P19 Dabo -Pump Site 12 3.0 Support Flat 30
. Irrigation
P1 10 Dabo - Pump Site 13 3.3 Support Flat 30
. Irrigation
P1_11 Buka - Pump Site 14 2.3 Support Flat 30
Bankpama - Pump Site Irrigation
P1_12 15 24 Support Flat 30
Chietanga - Guse i Irrigation
P1_13 Bienye 7.3 Support Flat 30
. Irrigation
P1 15 Saan - Pump Site 9 3.4 Support Flat 30
P1 _15a Nyoli Market 0.923 Access Flat 30
P1_15b1 Wechiau Market 1 0.223 Access Flat 30
P1_15b2 Wechiau Market 2 0.908 Access Flat 30
P1_15c Takpo Market 0.106 Access Flat 30
P1_15d Kaleo Market 0.397 Access Flat 30
P1_15e Sankana Market 0.460 Access Flat 30
P1_15f Loggu Market 0.113 Access Flat 30
P1_15¢g Sombo market 0.19 Access Flat 30
P1_15h Nadowli Market 0.19 Access Flat 30
P1_15i Wa market 0.19 Access Flat 30
P1_15j Jang market 0.19 Access Flat 30
P1_15k Tangasia market 0.19 Access Flat 30
P1 24 Kaleo - New Dam 5 35 Access Flat 50
P1_25 Busa - Existing Dam 4 2.9 Access Flat 50
P1_26 Sigir i Losse 2.8 Access Flat 50
P1_27 Vieri i Siiru 7.0 Inter-district Flat 60
P1_28 Boro-Domawa-Piisie 9.2 Connector Flat 60
Piisee-Losse-
P1 31 Gbondberi-Salimana- 3.8 Connector Flat 60
Boro
p1_ap | Nator-Natoduri-Changu- 9.5 Connector Flat 60
- Sankana
P1_43 Nanville-Nator 8.0 Connector Flat 60
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Revised Functional Terrain Design
Road Name Length e e Speed
Road No. Classification Classification N
(km) (km/h)
P1 47 Serekpere-Goli-Nator 8.0 Connector Flat 60
Duori
Nadowli-Tangasia-

P1 50 Cherikpong-Nanville 19.5 Connector Flat 60
P1 62 Tanvare i Vieri 9.5 Connector Flat 60
P1 82 Jambusi - Mwabasi 1.1 Access Flat 50
P1 87 Mwabasi - Dorimon 8.8 Connector Flat 60
P1 90 Konbuoli - Dorimon 2.2 Connector Flat 60
P1 94 Dabo i Sukpere 10.3 Connector Flat 60
P1 96 Sukpere - Nanvilli 12.6 Inter-district Flat 60
P1 102 Dadafuri - Kpongo 8.4 Inter-district Flat 60
P1 114 Kperisi i Guonuo 12.9 Connector Flat 60
P1 116 Asse 1 Charia 6.8 Connector Flat 60

* Design speed is based on gravel type surface
2.4.1.2 DESIGN SPEED

The design speed of a feeder road is based on the road classification, terrain classification and type of
surfacing, as defined in Table 2-19 below, which is extracted from the DFR Design Standards. It should
be noted that all feeder roads under this project will predominantly be designed to have a gravel surface,
however, sections of the roads passing through settlements would be upgraded to surfaced roads.

Table 2-19 Design Speed for the Project Roads

Irrigation
Access/Support Access/Fe eder (km/h) Connector (km/h) Inter -District (km/h)
Terrain (km/h)
u faced U faced u faced
Unsurfaced nsuriace Surfaced nsuriace Surfaced nsuriace Surfaced
(gravel) (gravel) (Gravel) (gravel)
Flat (F) 30 50 60 60 80 60 80
R‘("FL')"Q 30 40 50 50 60 50 60

Source: Concept Design Report (UWP, 2020), as extracted from DFR Design Standards
24.1.3 ROAD CROSS SECTIONS AND RESERVATION WIDTH

Details of the typical cross-sections of the roads and populated areas of the project roads that may
require paving are presented in the Concept Design Report (UWP, 2020). In accordance with the Road
Reservation Management Manual for Coordination (First Edition), the road reservation for the inter-
district and connecter feeder roads is 30 m and for the access feeder roads 15 m. A road reservation
width of 12 m is proposed for the irrigation access / support roads. Where necessary, the Contracting
Entity in the interest of minimizing resettlement impact may recommend in agreement with the
GHA/DFR practical minimum reservation widths.
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2414 PROPOSED ALIGNMENT / REALIGNMENT

The horizontal alignments for the roads would be designed to follow the existing road alignments as
much as possible within the given corridors, and in accordance with the DFR Design Standards (March,
2009). Geometric improvements have been proposed in the concept design where the existing road
geometry was perceived as unsafe. Summary of horizontal alignment design criteria for flat and rolling

terrain types are presented in Table 2-20 and Table 2-21 respectively.

The vertical alignment of the roads would be designed to follow the existing ground levels with minimum

earthworks as much as possible, and in accordance with the DFR Design Standards. Where

modification is deemed necessary, the existing alignment can be improved on certain sections.

However, the maximum vertical grade shall conform to the maximum grades prescribed in the standards
for all classes of the feeder roads.

Table 2-20 Horizontal Alignment Design Criteria for Flat Terrain and Gravel Surface

Road Classification

Design Criteria Irrigation Connector &
access / support | Access roads Inter-District
roads roads
Design speed (km/h) 30 50 60
Min. curve radius R Absolute 32 85 130
(m) Desirable 42 150 220
Absolute 0.13 0.14 0.13
Coefficient of friction (f)
Desirable 0.08 0.08 0.08
Absolute 9 9 9
Super elevation (e %)
Desirable 5 5 5
Min. stopping sight distance (m) 30 60 80
Min. passing sight distance (m) 170 350 500

Source: Concept Design Report (UWP, 2020)
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Table 2-21 Horizontal Alignment Design Criteria for Rolling Terrain and Gravel Surface

Road Classification

Design Criteria Irrigation Connector &
access / support | Access roads Inter-District
roads roads
Design speed (km/h) 30 40 50
Min. curve radius R Absolute 32 50 85
(m) Desirable 42 100 150
Absolute 0.13 0.15 0.14
Coefficient of friction (f)
Desirable 0.08 0.08 0.08
Absolute 9 9 9
Super elevation (e %)
Desirable 5 5 5
Min. stopping sight distance (m) 30 60 80
Min. passing sight distance (m) 170 350 500

Source: Concept Design Report (UWP, 2020)
24.1.5 DRAINAGE IMPROVEMENT S (DRAINAGE DESIGN)

Drainage is vital to the successful performance of a road because understanding the interaction of
hydrology with the proposed structures such as cuttings, embankments, and designing them
accordingly is critical. Allied with drainage is the problem of erosion and depending on soil type, climate
and site conditions, anti-erosion measures will be proposed for embankment faces, cuttings, culverts,
side drains and stream crossings. A properly engineered drainage system is the means whereby water
is controlled.

Most of the existing culverts need capacity improvements. The following actions are proposed on
various existing drainage infrastructure:

1 Surface run-off collected inside drains must be discharged regularly either by cross drainage
culverts or by mitre (offshoot) drains at regular intervals;

9 Culverts in good condition are to be cleaned and extended to suit the proposed cross-section;

Culverts in fair/poor condition are to be replaced to suit the width of the proposed cross-section;

1 Culverts smaller than 900 mm diameter pipes are to be replaced with minimum 900 mm diameter
pipe culverts; and

T A minimum cover of 600 mm should be maintained over all new culverts.

=

Mitre drains facilitate discharge from the side drain into the natural terrain and the spacing of mitres is
dependent among others on the grade of the road, soil type and erodibility and rainfall. Typically, mitres
are provided every 200 m for road gradients less than 0.5%. The mitre drains intervals reduce with
increasing road gradient.

The road drainage design would be optimized based on the condition of the existing drainage structures,
site conditions, flood estimates and waterway openings, among others (Figure 2-23). The topography,
vegetation, geology, rainfall and climate of project area were considered in conducting hydrological
investigations and key reference guidelines depended on include:
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1 Republic of Ghana Department of Feeder Roads: Guidance Notes for the Design of Drainage
Structures on Rural Feeder Roads, Version D, February 2005; and
1 Highway and Urban Hydrology in the Tropics, D Fiddes and LH Watkins. Pentech Press,1984.

Summary of the proposed design values for the hydrological and hydraulic analysis for the feeder roads

is provided in Table 2-22 below.
Table 2-22

Design Values for Hydrological and Hydraulic Analysis

of the Feeder Road s

Hydrological or hydraulic component

Design value

Hydrology model:
o Where no streamflow data available
0 Where streamflow data available

Generalized Tropical Flood Model
Statistical Analysis

Design Flood Return Period
0 Box culverts and small bridges
o Pipe culverts

1:25 years
1:10 years

Freeboard
o Culverts

Higher of 0.0 m to soffit and 1.0 m below
road level.

Minimum culvert sizes
o Stream crossings

0 Access and side drain relief

2 No. 900 mm pipe culverts, or equivalent
area

900 mm pipe culvert or equivalent U-culvert
when necessary

Minimum culvert gradients

1.0%

Maximum outlet velocity

1.2 m/s

Source: Concept Design Report (UWP, 2020)

Figure 2-23 Existing Drainage Structures on the Roads

242 PAVEMENT DESIGN

Pavement design for the gravel feeder roads will be in accordance with the DFR Design Standards.
The existing pavement structure has been evaluated through visual condition assessment, materials
investigation and soils testing. These tests and surveys provide information about the condition and
quality of the existing pavement and will form the basis of the upgrading and/or rehabilitation design.
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Where the in-situ subgrade material has a soaked California Bearing Ratio (CBR) < 3%, i.e., subgrade
strength class SC1, realigning the road to avoid such material would be considered, otherwise the
material shall be excavated and backfilled with competent selected subgrade material of minimum
soaked CBR 15%. The depth of backfill depends on the required material depth.

The design of the Gravel Wearing Course (GWC) thickness would consider the fact that gravel will be
lost from the road continuously. Gravel loss (normally expressed in mm/year/100vpd) is a function of
several factors including climate, traffic, material quality, road geometrics, maintenance frequency and
type, etc. As such, the appropriate wearing course thickness would be determined based on expected
annual gravel loss, traffic and the number of years between regravelling operations. The design wearing
course thickness would be kept within a range of 150 to 250 mm for construction practicality and
maintenance purposes. The regravelling frequency has been assumed as 5 years with an expected
gravel loss of 30mm/year.

Surfacing of roads in urban areas, in particular, is recommended due the higher volumes of traffic within
the urban area and the importance of all-weather access for businesses and residents. Interlocking
concrete block paving is considered in urban areas and other areas that require surfacing. The
interlocking pavers, bedding sand and jointing sand would comply with the requirements as set out in
DFR Surfacing and Pavement Options for Low-Volume Roads.

Further details are provided in the Concept Design Report (UWP, 2020).
2.4.3 STRUCTURES DESIGN

The existing structures on the feeder roads are managed by the DFR. The Upper West Assignment
scope of works does not include any bridge structures on the road network. Road condition survey and
visual assessment was conducted on existing major culverts using the DFR's Standardised Bridge
Inventory forms and inspection criteria specified by the Consultant in their assessment report. During
the road condition survey, the Consultant identified eighteen (18) major structures (culverts) in Package
1 and details are presented in the Concept Design Report (UWP, 2020). Further assessment will
determine which structures require rehabilitation, widening/lengthening or replacement. Hydraulic
assessments will determine which structures require capacity improvements and upgrades.

The structures design criteria will be split into two distinct categories:

1 Structural assessment of existing major culverts; and
1 Design of new bridges and major culverts

Culverts on the feeder roads wil/ be designed in acc
Design of Drainage Structures on Rural Feeder Roads (Version D, February 2005).

Design of new structures would be required for the following reasons:

9 Existing structure which requires replacement;
1 Existing structure which requires widening; and
1 New structures over a feature or obstacle.

24.4 CONSTRUCTION TECHNOLOGY AND PROCEDURES

A gqualified Contracting Entity will be contracted to undertake construction of the roads and associated
works. The construction will also involve a number of temporary facilities such as equipment and
workshop yard, labour camp and site offices. The construction contract will be based on the
International Federation of Consulting Engineers (FIDIC) conditions, which stipulate that the
Contracting Entity must provide a performance bond, as well as the following insurances:
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1 Insurance of works and Contracting Entityd s e qui pment
1  Third party insurance

Prior to actual construction work, the Contracting Entity may need to undertake additional ground
investigations over and above the one done by the Consultant. There may also be concrete works at
certain sections of the feeder roads where there may be need for new culverts and other drainage
structures.

Earthworks will also be carried out and may include:

1 Site survey and setting out

1 Excavation by cutting into topsoil, normal soil, rock or artificial material

1 Trimming some excavated surfaces and disposing of excavated material(s)

1 Filling to embankment and general filling with imported natural material other than topsoil. Natural
materials include rock; sand and other approved naturally occurring materials

9 Scarifying, watering and compaction of fill layers or in situ road formation level.

245 PROPOSED INTERVENTIONS FOR THE ROADS

Based on document review and engagement with GHA and DFR, road construction interventions that

could be applied to the project will follow the MRHO6Ss
Edition 1, 2009 and the Basis of Design Report for the Upper West Feeder Roads prepared by UWP

Consulting (Pty) Ltd (UWP, 2019).

Generally, the interventions for the roads would include the following:

1 Rehabilitation;

I Standard level maintenance interventions;
9 Basic level maintenance interventions; and
T Minimum level maintenance intervention.

A brief description and definition of the above interventions are provided in the following sub-sections,
however, specific interventions (pavement designs) for the Package 1 roads is presented in Table 2-23
below.

Table 2-23 Proposed Intervention / Conceptual Pavement Design for Package 1 R oads
Road No. Pavement Design / Intervention
P11 1 Periodic maintenance - Reshape
P11 2 Periodic maintenance - Reshape
P1 2 Periodic maintenance - Reshape
P1 4 Periodic maintenance - Reshape

Rip and recompact existing road to a depth of 150mm at 93% Maximum Dry

PL5 Density (MDD) and construct a 150mm GWC, compacted to 97% MDD

P1 6 Periodic maintenance - Reshape

Remove top 250mm, rip and recompact in-situ material (150mm thick) to 93%
P17 MDD, construct a 100mm thick G15 subbase compacted to 95% MDD and
construct a 150mm GWC, compacted to 97% MDD

Rip and recompact existing road to a depth of 150mm at 93% MDD and construct

P18 a 150mm GWC, compacted to 97% MDD

Rip and recompact existing road to a depth of 150mm at 93% MDD and construct

P19 a 150mm GWC, compacted to 97% MDD
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Road No.

Pavement Design / Intervention

Remove top 250mm, rip and recompact in-situ material (150mm thick) to 93%

P1 10 MDD, construct a 100mm thick G15 subbase compacted to 95% MDD and
construct a 150mm GWC, compacted to 97% MDD
P1 11 Rip and recompact existing road to a depth of 150mm at 93% MDD and construct
- a 150mm GWC, compacted to 97% MDD
P1 12 Rip and recompact existing road to a depth of 150mm at 93% MDD and construct
— a 150mm GWC, compacted to 97% MDD
For km 0.0 - 6.2: Maintenance - grading
P1 13 For km 6.2 - 8.4: Rip and recompact existing road to a depth of 150mm at 93%
MDD and construct a 150mm GWC, compacted to 97% MDD
P1 15 Rip and recompact existing road to a depth of 150mm at 93% MDD and construct
- a 150mm GWC, compacted to 97% MDD
P1 15a
P1 15b
P1 15b2
P1 15c
P1 154 Surfaced road - CPB Type A Pavement |
- Rip and recompact existing road to a depth of 150mm at 95% MDD;
P1_15e Construct 125mm cement stabilised base, compacted to 97% MDD;
P1_15f Lay 30mm bedding sand; and
P1 15g Pavv_a 200 x 100x 65mm interlocking concrete block paving, Class 40/2.6, laid in
herringbone pattern
P1 15h
P1_15i
P1_15j
P1 15k
P1 24 Rip and recompact existing road to a depth of 150mm at 93% MDD and construct
- a 150mm GWC, compacted to 97% MDD
P1 25 Rip and recompact existing road to a depth of 150mm at 93% MDD and construct
- a 150mm GWC, compacted to 97% MDD
P1 26 Rip and recompact existing road to a depth of 150mm at 93% MDD and construct
- a 150mm GWC, compacted to 97% MDD
p1 27 Rip and recompact existing road to a depth of 150mm at 93% MDD and construct
- a 150mm GWC, compacted to 97% MDD
Remove top 250mm, rip and recompact in-situ material (150mm thick) to 93%
P1_28 MDD, construct a 100mm thick G15 subbase compacted to 95% MDD and
construct a 150mm GWC, compacted to 97% MDD
P1 31 Rip and recompact existing road to a depth of 150mm at 93% MDD and construct
- a 150mm GWC, compacted to 97% MDD
For km 0.0 - 5.2: Periodic Maintenance - reshape
P1 42 For km 5.2 - 9.6: Remove top 250mm, rip and recompact in-situ material (150mm
- thick) to 93% MDD, construct a 100mm thick G15 subbase compacted to 95%
MDD and construct a 150mm GWC, compacted to 97% MDD
P1 43 Periodic maintenance - Reshape
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Road No. Pavement Design / Intervention
P1 47 Periodic maintenance - Reshape
P1 50 Periodic maintenance - Reshape
P1 62 Maintenance - Grading
P1 82 Maintenance - Grading
P1_87 Maintenance - Grading
P1 90 Maintenance - Grading
P1 94 Rip and recompact existing road to a depth of 150mm at 93% MDD and construct
- a 150mm GWC, compacted to 97% MDD
P1 96 Rip and recompact existing road to a depth of 150mm at 93% MDD and construct
- a 150mm GWC, compacted to 97% MDD
For km 0.0 - 2.2: Surfaced road - CPB Type A Pavement i
Rip and recompact existing road to a depth of 150mm at 95% MDD;
Construct 125mm cement stabilised base, compacted to 97% MDD;
P1 102 Lay 30mm bedding sand; and
B Pave 200 x 100x 65mm interlocking concrete block paving, Class 40/2.6, laid in
herringbone pattern
For km 2.2 - 8.8: Rip and recompact existing road to a depth of 150mm at 93%
MDD and construct a 150mm GWC, compacted to 97% MDD
P1 114 Maintenance - Routine
P1 116 Periodic maintenance - Reshape
Source: Concept Design Report (UWP, 2020)
2451 REHABILITATION INTERVENTION
1 Full Rehabilitation

This will apply to the upgrading of an earth track or un-engineered road to a fully engineered, gravel

road.

M Partial Rehabilitation

This will be applicable to widening of an existing gravel road to required standard of a minimum width
of 6 m or widening an existing earth / un-engineered road to required minimum width of 6 m.

It is noted that according to DFR geometric guidelines, Inter-District and Connector Feeder roads are
required to be 7 m wide, whereas Access Feeder roads are required to have a minimum width of 6 m.
Since some of the feeder roads were found to be narrower than these minimum requirements and
because the widening of a road by only a narrow strip of say 1 m is a costly and inefficient process, the
following approach and criteria for widening will be applied:

(0]

(0]
(0]
0]

The difference in actual width versus design standards for each road was calculated;

Where the existing road is wider than specifications, the road will remain that width;

Where a road is more than 1 m below standard width, the road will be widened to the standard;
The absolute minimum width that will be allowed on all existing roads is 6 m. Therefore, where
a road is an Inter District or Feeder Road and is in the width range of 6 - 7 m, i.e., where the
width shortfall is less than 1 m, it will not be widened, since it meets the absolute minimum
criteria for EXISTING roads of 6 m.
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1 Spot Improvements

This refers to improvement to an impassable road made passable. This includes the cost to construct
a bridge, major culverts or other hydraulic structures and also involves:

1 Clearing vegetation;

Shaping and compaction;

Filling, i.e. raising low lying sections of the road to required levels;
Compaction to required densities; and

Minor culvert repairs and / or new minor culvert installations.

il
f
f
il

245.2 STANDARD MAINTENANCE LEVEL INTERVENTIONS

1 Regravel

This intervention involves:
o0 Grading the road to the required camber;
o Constructing a wearing course or placing subbase material of varying thickness depending on
traffic volumes on the road and
o Compaction to relatively 95% MDD

1 Minor Improvements

This intervention involves:
o0 Culvert repairs;
o Shaping the road; and
o0 Replacing lost gravel (base or subbase) on the road surface.

2453 BASIC MAINTENANCE LEVEL INTERVENTIONS

1 Reshaping

This Intervention involves:
0 Restoring the camber to the right slope;
0 Re-excavating/cleaning the side ditches; and
o Grass cutting.

1 Grading

This Intervention involves
o0 Grading the road to the required camber;
o Compaction to 93% MDD; and
0 This is done normally for formation levels.

2454 MINIMUM MAINTENANCE LEVEL INTERVENTIONS

The minimum intervention on a project road consists of routine maintenance. Usually, this is required
where drainage is the main cause of road deterioration. Routine maintenance consists among others
of vegetation clearing and cleaning side drains and culverts.

It is however noted that where a project road was identified to require a minimum maintenance level
intervention, i.e., routine maintenance, there would be no improvement since this is an operation
undertaken routinely by the DFR&s Maintenance Departn
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2.4.6 PROPOSED INTERVENTIONS FOR FARM TRACKS

The appropriate standard for farm tracks is an all season, low-level motorable, semi-engineered 3 m
wide (carriageway width) farm road. Such road allows three-wheeler motorised vehicles (Figure 2-24)
to carry farm inputs (seeds, fertilizer, etc.), harvest and sometimes farmhands between the nearest
feeder road and the farming area.

Based on various site visits undertaken, the farm tracks generally will need full new construction,
upgrading the existing paths and tracks to the minimum standard as described above. This is because
the existing tracks to the farms are mainly narrow and in poor conditions such that some of them are
inaccessible even with motorbikes. The activities that need to take place for the farm road construction
include:

1 General site clearance of light bush, including topsoil, undergrowth of trees of all sizes and other
obstructions, grub up all roots and clear away;

Widen existing path and/or track where applicable;

Formation of road surface to crossfalls and compaction of roadbed,;

Excavation of V-shaped side drains;

Filling in with selected material from borrow pits where necessary; and

Construction of minor drainage structures.

=A =4 =4 A 4

APSONIC

Figure 2-24  Typical Tricycle for Transporting Agricultural Produce

2.5 CONSIDERATION OF PROJECT ALT ERNATIVES

This section describes and analyses the important features of the components of alternatives that were
evaluated with regards to the Project, considering environmental, social and economic variables. The
Project alternatives were assessed with focus on defined criteria, and mostly considering project
location, designs and technology, construction and operation procedures.

This analysis does not consider the unselected alternative as unviable, but only presents it as the least
favourable with respect to the other options (See Table 2-25 for alternative analysis matrix of the
advantages and disadvantages of each option).

Selection of criteria to qualify an alternative is important and specific for each case; thus, a set of criteria
generated for a specific Project cannot be applied to another without properly studying the
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characteristics of each case. The criteria established often depends on the project type and duration,
as well as the environmental, social and cultural conditions of the area where it will be developed.

251 ASSUMPTIONS

It is very important to identify the starting assumptions in each analysis of alternatives. This allows
putting in perspective the analysis limitations according to its relevance. The analysis cannot be
considered valid if after it has been completed, the Project objectives change or if there are significant
changes in the Project development. The assumptions included in the analysis of alternatives for this
Project are as follows:

1 The socio-economic parameters will not change to the extent that a radical change in the Project
design and requirements would be needed.

1 Should there be any design changes at this stage, they would not significantly impact the Project
requirements.

1 There are no conflicts between the Government and the roadside communities.

1 The environmental and social conditions for this study are representative of the Project area, and
therefore they have been considered as the basis for the analysis of alternatives.

252 NO-GO ALTERNATIVE (DO NOTHING OPTION)

TheNo-Go alternative (fADo n o t-develomnenta fhe Rrojeat,)whichamples
little or no improvement would be realised in the environmental and socio-economic setting or life of the
area as it currently exists. The implication of this alternative is enormous as all the environmental and
social benefits that would be derived from the road construction alternative would be lost.

The advantages (environmental and socio-economic) that the No-Go alternative presents are that the
potential adverse environmental and social impacts such as dust emissions, noise and exhaust
emissions, land expropriation, potential loss of flora and fauna, landscape alteration, etc. that may be
associated with the road construction would be avoided. Also, the huge financial costs associated with
the Project implementation will be avoided and money saved.

Nevertheless, the No-Go alternative also has a lot of environmental and socio-economic downsides.
For instance, the local economy of the Project area is comprised mainly of agriculture and commerce /
services; therefore, non-development of the Project would lead to the slowing down of the economic
growth in the area as agricultural productivity and/or marketing of produce will no longer be boosted,
given the poor nature of the road (which is a huge socio-economic drawback). Similarly, the potential
for improving the scenic view, road condition and/or traffic situation with its associated cost (financial
and travel time) to the public would all be lost. Other benefits which would be foregone as a result of
non-construction of the roads include opportunities for improvements in drainage (and solving perennial
flooding), employment opportunities for local residents along the road, boost in tourism and trading
activities, poverty reduction, enhanced development and improvement in housing and other amenities,
as well as gender empowerment opportunities.

Non-development of the project will also imply no improvements in all elements of the roadd
environmental and social safety features. For instance, the roads as they currently are do not have
adequate sight distance provisions for drivers to have enough time to identify and appropriately react
to all elements of the road environment, including other road users and hazards. Meanwhile it is
important that the road reserve is clear of any obstructions that might restrict sight of drivers, which
includes keeping the road reserve clear of vegetation, especially at horizontal curves and installing road
safety features or traffic calming measures. Opportunities for dust management through improved road
surfacing and drainage management would also be lost.
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253 RE-CONSTRUCTION / REHABILITATION OF EXISTING ROAD
ALTERNATIVE

The project implementation alternative will yield all the environmental and socio-economic benefits that

woul d have been | ost un dheproposedroad i@-oonstructioh or retgaldlitatop t i o n .
will follow the existing alignment of the roads, however, improvements will be made to the existing

surface and geometric alignments of the existing roads, where necessary. This will also involve
constructing or rehabilitating culverts to acceptable safety and environmental standards, and to improve

drainage. The proposed road upgrades from their existing standards will also require the provision of
appropriate road signage so that motorists are warned of hazards such as culvert locations and speed
reductions or increases, location of intersections and appropriate signs notifying motorists of traffic

calming measures. To further | mpr ove guardrails willaatbo be previdédsn fitsa f et y ,
higher than 3.00 m and at all bridges; as well as fixing of speed ramps and other road safety features.
Sidewalks are also considered in built-up areas to separate pedestrian and cyclists from motorised

modes of transport, as well as the provision of bus laybys or stopping areas.

The Project implementation alternative is a more realistic option and would bring significant benefits to
communities along the roads and the general population. While some negative environmental and
social impacts (disadvantages) will characterize this alternative, such as potential destruction of
vegetation or landscape alteration, dust and noise emissions, and some potential displacement of
people and properties or assets, these negative impacts (drawbacks) will be managed and reduced to
as low as reasonably practicable levels by employing effective mitigation measures. The Project would
limit the potential destruction of vegetation, avoiding at best, vegetation of special ecological and
economic significance. Similarly, positive impacts from the Project would be enhanced.

254 ALTERNATIVE DESIGN AND TECHNOLOGY

Under the Project development alternative, further design and technology options were evaluated
based on specific design data to determine whether some potential Project impacts could be avoided
or reduced. Although the existing alignment of the roads was largely maintained in the concept designs,
different design and technology approaches were evaluated and recommended, where necessary, to
limit impacts to settlements along the road corridor, limit the ecological footprint or destruction, limit cost
of labour and materials and the overall cost of project construction.

It is worth noting that in built-up areas, peopl ed somawmityénfrastructure that fall within the
road reserve or right of way (ROW) will present expensive displacement / compensation costs to the
Project. As such, some design modifications to the road alignment or design intent would be needed at
those sections to avoid or reduce these impacts, where practicable. Similarly, areas with structures
such as schools, churches and mosques, as well as areas of high ecological conservation status which
fall within the ROW would require modifications to designs or alignment. For instance, the design speed
of the road would be adjusted at such locations as necessary, especially through areas with a high
concentration of people or buildings; and appropriate signages and traffic calming measures
implemented.

In some instances, through small villages or moderately built-up areas, the design speed could not be
maintained in the Concept Design due to proximity of structures and limited space between dwellings.
Due to geometric and safety considerations, the design speed was reduced in these locations. The
posted speed limits will be reduced to 40 km/hr and other traffic calming measures implemented at the
entrance to the villages and departure from these villages. Where the design speed on feeder roads is
more than 50km/h, the posted speed would be reduced gradually by 20km/h over a distance of 100m
per 20km/h differential. Where roads pass adjacent to existing villages and no dwellings are located
within the ROW, the proposed design speed will be maintained.
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Geometric improvements have also been proposed in the Concept Design where the existing road
geometry was perceived as unsafe. The road width was reduced in instances where the minimum
design cross-section or the minimum geometric standards cannot be achieved without impacting on
existing buildings or structures. Where necessary, through villages where the existing road geometry is
substandard and considered unsafe, alternative alignments were proposed to allow for continued safe
mobility and to reduce the social impact of the road upgrades on settlements along the roads. Table
2-24 below, for instance, describes some areas or road sections where design alternatives were
recommended and the possible interventions. Figure 2-25 through to Figure 2-27 presents an illustration
of bypass or realignment options considered in the concept design of the roads.

Further reference should be made to the Concept Design Report (UWP, 2020) for details on or appraisal
of the road design and technology approaches. However, it is noted that potential design changes would
be unavoidable under the Project development alternative and would be viable or sustainable
considerations especially when it would lead to reductions in the Project costs likely to be incurred
through compensation of project affected persons (PAPs) and extra payments on labour and materials,
as well as bring about significant reductions on the ecological footprint of the Project through reduced
negative environmental impacts.

Table 2-24 Horizontal Alignment Alternatives /| nterventions for Package 1 Roads
Section
Road Road Name Length Posted Comment / Intervention
No (km) (km) Speed
P17 sKif[):ilgl - Pump Km 0.2 - km 0.74 0.54 30km/h | Bypass proposed
Siiraa - Pump site Improve horizontal
P18 11 60km/h alignment
p1_2g | Boro-Domawa- | a9 yma1 | 020 | eokm/n | BYPasstoavoid building
Piisie structures
) Km 5.8 - km 6.4 0.60 60km/h | Alternate option available
P1 42 Nator-Natoduri- - —
- Changu-Sankana | km 8.9 -km 9.0 0.10 60km/h Bypass to avoid building
' ' ' structures
P1 43 | Nanville-Nator Km 2.0- km 2.21 0.20 60km/h | Bypass proposed

Source: Concept Design Report (UWP, 2020)

Figure 2-25 Proposed Re -alignment of Road P1_28 at Dam
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Figure 2-26 Proposed Bypass Road P1 40 at Km 5,8

&

SANKANA

Figure 2-27 Proposed Bypass of Road P1_42to Avoid Structures

2.55 CONCLUSION

The No-Go alternative was found to be unsustainable mainly because of the myriad of benefits that the
Project implementation presents which far outweighs the advantages of non-development of the project
(See Table 2-25). The No-Go alternative was therefore ignored and instead, the project implementation
alternative was upheld as the most sustainable or best alternative (See also, the justification of the
project earlier delineated in Section 2.1.4). Where practicable, necessary design and technology
options or recommendations will be implemented to complement the construction / rehabilitation of the
roads and achieve desired service levels.
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Table 2-25 Alternatives Analysis Matrix

Alternatives Advantages Disadvantages

1 Avoid adverse environmental and social impacts | 1 No construction or rehabilitation of roads.
associated with the road construction, e.g., dust 1 No improvement in the environmental and socio-

and air emissions, noise and vibrations, land economic conditions of the area to promote safety
expropriation, potential loss of flora and fauna, of residents and enhance scenic view.
landscape alteration, physical and economic 1 Slowdown of economic growth / agricultural
displacement, etc. productivity / marketing of produce.

1 Avoid the huge financial costs associated with the | § Poor road condition with its associated cost (high
Project and the money saved. cost of travel and longer travel time) and

connectivity issues.

9 Frequent vehicle breakdowns and high cost of
vehicle maintenance.

No-Go Al ternative (ADo 9 Loss of opportunities for improvements in
drainage (and solving perennial flooding).

1 Loss of employment opportunities for local
residents along the road and potential for poverty
reduction.

9 Loss of opportunities to improve social amenities,
boost tourism and trading activities.

1 No installation / improvements in all elements of
the road6s sad.,eadysigns,eteétu
lights, speed ramps, bus stops, etc.

9 Opportunities for dust management through
improved road surfacing would also be lost.

1 The existing surface and geometric alignments of | § The road construction will promote negative

the roads would be improved. environmental and social impacts, e.g.,
9 Improved road conditions with installation of road destruction of vegetation or landscape alteration,
safety features to reduce accidents and promote dust and noise emissions, and some potential
Re-construction / Rehabilitation of the Existing public safety, e.g., road signs, street lights, speed displacement of people and properties or assets.
Road ramps, bus stops, etc. 1 High cost of constructing the roads and
1 Construction or rehabilitation of culverts to associated expensive displacement /
acceptable safety and environmental standards to compensation costs to the Project.
improve drainage. 1 Increased demand on natural resources for

construction activities and reduced access,
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Alternatives

Advantages

Disadvantages

9 Enhanced economic growth through boost in
agricultural productivity, marketing of produce /
trading activities and improved tourism potential.

1 Creation of job opportunities and income
generation opportunities for local residents and
improvement in livelihoods.

9 Opportunities for providing skilled training to local
workforce and gaining exposure to sufficient
health and safety standards.

1 Improved connectivity and road travel (movement
of goods and services) with associated benefits of
reduced cost of travel and travel time.

9 Prospects for improvements relating to
community development initiatives to boost social
amenities, tourism, trading activities and general
social standards of communities.

9 Opportunities for dust management and improved
scenic qualities through improved road surfacing
and positive landscape amendments.

1 Implementation of effective mitigation measures
to manage and reduce negative impacts to as low
as reasonably practicable levels.

1 A RAP would be prepared and approved by the
World Bank in line with OP 4.12 to cater for
potential loss of land and other assets or
livelihoods and work out compensation payable to
PAPs, based on the Aful
impacted assets.

pressure and overburdening of physical and

social infrastructure.

Alternative Design
and Technology

Pavement Design / Surfacing Options (For Urban or Built-Up Areas)

Hot mix asphalt

1 Provides a competent, durable, all-weather
surface.

9 Can be produced off site and then hauled to site.

1 Expensive for low volume roads.

1 Haul distance may be significant if the closest

plant is far away.
TfDoesnb6t | eintedsive.o

| abor

1 Difficult to construct in confined areas.
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Alternatives

Advantages

Disadvantages

1 Vibratory compaction could damage adjacent
poor-quality properties.

1 Not feasible in small quantities in remote
locations.

Concrete block paving

9 Provides a competent, durable, all-weather
surface.

1 Relatively easy to install.

9 Can be hauled to site and stacked.

1 Lends itself to labor-intensive construction.

9 Can be constructed in confined areas.

1 May be expensive for low volume roads.

1 May deform under heavy vehicle turning action
without appropriate edge constraint and subbase
strength.

Surface dressing (seal)

9 Provides a competent, durable, all-weather
surface.

9 Can be labor-intensive.

9 Provides most cost-effective alternative of the
options presented.

9 Dressing may deteriorate prematurely under
heavy vehicle turning action.

1 Specific material (stone especially) needs to be
sourced and hauled in.

9 Difficult to construct in confined areas.

9 Maintenance requirements more frequent than
other two options.

Alternative Alignment Options (At Critical Sections)

Existing Alignment

1 Avoid the financial costs associated with re-
alignments and bypasses.

1 Avoid negative environmental and social impacts
associated with the re-alignments and bypasses.

1 Potential for expensive displacement /
compensation costs to the Project due to impacts
on settlements and structures.

1 Public safety may be compromised (may not be
in the best interest of public safety).

9 Higher dust, noise and vibration impacts on
roadside social receptors.

1 There will be little room for construction
equipment to maneuver at certain locations.

Bypass / Re-alignment

9 Avoid or limit impacts to structures and
settlements or expensive displacement /
compensation costs to the Project

9 Improved horizontal road alignment

1 Improved road conditions and road safety
features to reduce accidents and promote public
safety

1 Additional construction cost in some instances.

1 Some negative environmental and social impacts,
e.g., hew vegetation clearance, increased dust
generation, acquisition of new ROW or lands, and
general discomfort to some residents.
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Alternatives

Advantages

Disadvantages

1 Reduced construction cost in some instances

1 Mitigation measures will manage and reduce
negative impacts to as low as reasonably
practicable levels.

1 A RAP would be prepared and approved to cater
for potential loss of assets and livelihoods and
compensations paidto PAPs, based
replacement valued of i
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3.0 APPLICABLE LEGISLATION AND
STANDARDS

This Chapter details the legislative and administrative framework for the ESIA and the Project as a
whole. In addition to applicable national regulations, the Project is committed to align as far as
practicable to the requirements of the World Bank OPs and the World Bank Group Environmental,
Health and Safety Guidelines (EHSGS).

3.1 INSTITUTIONAL AND ADMINISTRATIVE FRAMEWORK

Some key institutional stakeholders of the Project are presented below. Other stakeholder institutions
with roles linked to national legislations are presented in Table 3-1.

3.1.1 ENVIRONMENTAL PROTECTION AGENCY

The principal institution established for environmental protection in Ghana is the EPA, created under
the Environmental Protection Agency Act, 1994 (Act 490). The EPA's policy direction is articulated by
the Environmental Assessment Regulations, 1999 (LI 1652). These two pieces of legislation mandate
the EPA to manage, control and monitor compliance of environmental regulations by specific industries.
The EPA has an important role in the Project implementation as the lead environmental regulator, which
oversees compliance with environmental assessment requirements, facilitate public participation and
disclosure, and issue environmental permits for the project. The Environmental Assessment
Regulations, 1999 has listed the developments that require clearance with the EPA. Development of
road network is one of the undertakings that require the issuance of environmental permit before
construction can be done.

The EPA has the mandate to decide on project screening, guide the conduct of the environmental
assessment studies and to grant environmental approval for the project to commence. Its mandate also
covers monitoring of implementation phase of the project to confirm compliance with approval
conditions, mitigation measures, and other environmental commitments and quality standards.

3.1.2 MINISTRY OF TRANSPORT (MOT)

The MOT was established in January 2009. The vision of the MOT is to create an integrated, modally
complimentary, cost effective, safe, secure, sustainable and seamless transportation system
responsive to the needs of society, supporting growth and poverty reduction and capable of establishing
Ghana as a transportation hub of West Africa. The Ministry oversees policy development, management
and oversight of the maritime and inland waterways, and road transport services sub-sectors. It is
underpinned by several modal agencies which provide services, regulations and infrastructure
development. This is aimed at achieving the integration and co-ordination of all the transport modes for
better planning and effective utilization of resources. The MOT has oversight of the following Road
Transport Services:

National Road Safety Authority (NRSA)

Metro Mass Transit Limited

Intercity State Transport Corporation

Driver and Vehicle Licensing Authority (DVLA)
Government Technical Training Center

=A =4 =4 A 4
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The MOT Deputy Director in-charge of Road Safety and Environment under the Directorate of Policy
Planning and the various units he/she manages are significant to the implementation of this project.

3.1.3 MINISTRY OF ROADS AND HIGHWAYS

Established to play a lead role in providing an integrated, efficient, cost-effective and sustainable road
transportation system responsive to the needs of society, supporting growth and poverty reduction and
capable of establishing and maintaining Ghana as a transportation hub of West Africa. The Ministry has
oversight responsibility over the OPBRC project. The main functions of the Ministry are policy
formulation, markets regulation, asset management, monitoring, evaluation and coordination with
regard to the road infrastructure sector that consist of the following;

1 Road Infrastructure Development and Maintenance;
1 Road Safety and Environment;

1 Road Maintenance Financing; and

1 Training

The following Departments, Agencies and Units operate under the direct ambit of the MRH;

1 Ghana Highway Authority

1 Department of Feeder Roads

1 Department of Urban Roads (DUR)
1 Koforidua Training Centre (KTC)1

1 Road Fund Secretariat (RFS)2

The major capacity issues of the Environmental and Social Unit of the three agencies (MRH, GHA,
DUR, and DFR) has to do with the staffing numbers, skill sets and the availability of and exposure to
the use of basic environmental monitoring equipment (especially for noise and dust monitoring) and
appropriate modern technologies (including GPS). Though under the TSIP full time Monitoring
Consultants will be engaged who will monitor the performance of the Contracting Entity, this would also
mean additional work for the agency safeguards staff with respect to oversight of Monitoring
Consultants and review of monitoring reports.

To mitigate the safeguards capacity constraints, the following specific institutional strengthening
measures are being implemented: i) the appointment of a full-time social safeguards specialist with
gender experience; ii) the use of a Non-Governmental Agency (NGO) to assist communities and
oversee the grievance redress system; iii) focused training programs for safeguards staff; and iv)
dedicated funding for safeguards operational costs. These measures will enable regular site visits,
required for consistent implementation oversight.

3.1.31 GHANA HIGHWAY AUTHORITY

GHA is established as a corporate body with responsibility for the administration, control, development
and maintenance of the countryés trunk road networ k.

3.1.3.2 DEPARTMENT OF FEEDER ROADS

DFR was established with the responsibility of administering, developing and maintaining the network
of rural roads in Ghana. The DFR is the main or lead implementing agency for the project. The DFR

1The KTC is the dedicated centre for training of professionals (engineers, contractors, consultants, administration staff, etc.) in the road transport
sector.

2 The RFS was also established by the Road Fund Act, 1997 (Act 536) to finance routine and periodic maintenance of road and related facilities,
upgrading and rehabilitation of roads, selected road safety projects and other relevant activities as may be determined by the Road Fund Board.
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has classified feeder roads in Ghana into 3 groups namely; Engineered, Partially Engineered and Un-
engineered feeder roads. The OPBRC feeder road project falls directly under their administration.

3.1.4 MINISTRY OF FINANCE (MOF)

The MOFi s t he agency that administers tOf&respensiblefa
disbursing money to be paid to persons affected by projects undertaken by the state. Once the
compensation data for the project has been approved, the Ministry, subject to the readiness of funds,
will release the total amount of compensation to the acquiring agency for subsequent payment to the
affected persons.

3.1.5  MINISTRY OF LOCAL GO VERNMENT AND RURAL D EVELOPMENT
(MLGRD)

The Ministry of Local Government and Rural Development is the central government agency tasked
with promoting government policies and projects at local level in Ghana. It also facilitates governance
and balanced rural based development. The local government structures (District Assemblies and
Regional Coordinating Councils) in the various districts and regions within which the road projects will
be implemented, will play a part in the planning, implementation and monitoring of the project, including
resettlement/rehabilitation operations.

The Physical Planning Departments (PPDs) of the various MMDASs are set up among others, to ensure
that developments are done in an orderly manner and that land use is optimized. The PPDs are
responsible for the preparation of layouts for towns and cities. They also assess and approve layout by
prospective developers (especially the Private Estate Developers) and specify all reservations based
on projected land use plans. It ensures that the ROW is implemented according to the approved
planning schemes on each road.

3.1.6 MINISTRY OF FOOD AND AGRICULTURE (MOFA)

MOFA is the Ministry charged with the development and growth of agriculture, including fisheries, in
Ghana. Its primary roles are the formulation of appropriate agricultural policies, planning and co-
ordination, monitoring and evaluation within the overall national economic development. MOFA is also
responsible for the overall implementation of GASIP and the Ghana Commercial Agriculture Project
(GCAP) which are aimed at improving agricultural productivity and production of both smallholder and
nucleus farms in selected project intervention areas with increased access to reliable water, land,
finance, and agricultural input and output markets. MOFA will provide inputs into the project planning
and execution as a major stakeholder.

3.1.7 GHANA IRRIGATION DEV ELOPMENT AUTHORITY (GIDA)

GIDA is a semi-autonomous agency of MOFA and was established by the Supreme Military Council
Decree (SMCD) 85 of 1977 to explore all water resources for livelihood options in agriculture at
appropriate scales for all communities. G| D Afarstions include formulating, developing and
implementing irrigation and drainage plans for all year-round agriculture production, livestock and fish
culture in Ghana. Currently, its services and activities comprise:

1 Developing design standards for irrigation infrastructure;

1 Designing irrigation infrastructure and related facilities, e.g., dams, ponds, and tube-wells,
conveyance structures;

i Carrying out land-use planning in areas earmarked for irrigation development;
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Providing public irrigation facilities;

Providing technical services for the development of irrigation facilities;

Providing technical and managerial services for effective use of irrigation facilities; and
Developing and disseminating adaptive irrigation technology.

= =4 =4 =

GIDA is one of the major stakeholders of the Project and will thus provide various technical inputs into
the project planning and execution, given that the Project involves the development of irrigation facilities
(pumping stations).

3.1.8 WATER RESOURCES COMMISSION (WRC)

The Water Resources Commission Act, Act 552 of 1996, created the WRC that was made responsible

for integrated water resources management including permits for water abstraction. In accordance with

the Water Use Regulations L.I. 1692, the sources of water for which permits are related are freshwaters

such as stream, rivers, and lakes, and springs, and underground water. Water uses/for purposes such

as construction, damming, dewatering, diversion, dredging, and freshwater spillage, among others

require permitting. Any alterations to, abstraction from and disturbance of freshwater resources

occasioned by the project will require approval and per mi
management is usually coordinated with the EPA.

3.1.9 FORESTRY COMMISSION (FC)

The Forestry Commission of Ghana is responsible for the regulation of utilization of forest and wildlife
resources, the conservation and management of those resources and the coordination of policies
related to them. The Wildlife Division (WD) and the Forest Services Division (FSD) of the Forestry
Commission (FC) are the wildlife and forest resource management institutions respectively. These
institutions become relevant whenever such resources under their management are likely to be
impacted on or implicated in a proposed road project.

The WD and FSD will be consulted in the planning and decision processing to prevent, avoid, reduce
or mitigate the likely impact of the OPBRC project. They will also have to give their consent with respect
to the extent to which such resources may be affected or lost as a result of the road construction. WD
and FSD role in safeguards management is usually coordinated with the EPA.

3.1.10 LANDS COMMISSION (LC)

The passage of the Lands Commission Act, 2008 (Act 767), incorporating four of the public sector land
agencies (Survey and Mapping Division, Land Registration Division (LRD), Land Valuation Division and
the Public and Vested Lands Management Division (PVLMD)) into a single entity i the LC - restructured
land administration in Ghana with the aim to ensure efficiency and effectiveness in land administration.

The PVLMD is charged primarily with the management and administration of state and vested lands.

The LC6s role in the area of compul sory acquisition
Member/Secretary to the permanent Site Advisory Committee, a technical committee that considers

requests for compulsory acquisition by state agencies and recommends its acceptance or otherwise.

The proprietary plan covering the site to be acquired is plotted by the Commission in the government

records. Also, endorsement of the acquisition is processed by the Commission for the approval of the

Minister responsible for lands, before an Executive Instrument (E.l.) would be issued and gazetted.
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3.1.11 LAND USE AND SPATIAL PLANNING AUTHORITY (LUSPA)

LUSPA which was formerly the Town and Country Planning Department (TCPD), with the passage of
the Land Use and Spatial Planning Act, 2016 (Act 925) is the national entity solely responsible for land
use and spatial planning in Ghana, and thus will be providing inputs into the OPBRC project planning
and execution. In line with the new three-layer planning model formulated under the Land Administration
Project (LAP) 2, the LUSPA is tasked with the preparation of long term national spatial development
strategy/framework for achieving defined social, economic and environmental policies.

LUSPA has finalized the preparation of the National Spatial Development Framework (2016 - 2035). It
is intended that from the national spatial development strategy/framework, regional and MMDA spatial
development frameworks will be developed. Act 925 is expected to be the institutional structure for
preparation and enhancement of comprehensive spatial development plans for all MMDAS, sub-regions
and regions, and requires the preparation of structural and local plans for all urban areas to guide future
development and redevelopment and upgrading of existing communities (including slum areas). These
innovative arrangements would significantly inform corridor selection and planning and implementation
of resettlement projects in road sector operations. This calls for closer working relationships amongst
road sector agencies and the various ranks of planning authorities (from national, regional and MMDA
levels).

3.1.12 GHANA MUSEUMS AND MO NUMENTS BOARD (GMMB)

The GMMB is the leg a | custodian of Ghanaods materi al cul tural
heritage). The Board was established in March 19577 on t he eve of Ghanaséds i ndep
result of the merger of the then interim Council of the National Museum of the Gold Coast and the

Monuments and Relics Commission. The GMMB is governed by the National Liberation Council Decree

(NLCD) 387 of 1969, now known as Act 387 of 1969, which was further strengthened by the E.l. 29 of

1973. The mission of the GMMB is to acquire, protect, conserve and document Gh a n advable and

immovable material cultural heritage for posterity, for the purposes of research and education of the

public. Ghana ratified the World Heritage Convention in 1975. Therefore, GMMB is guided by the

operational guidelines for the implementation of the World Heritage Convention. GMMB is also guided

by international guidelines, recommendations and charters.

The material cultural heritage of Ghana comprises monuments which include buildings of traditional
Ghanaian architecture and décor, and other colonial-era buildings. The movable cultural heritage
includes artefacts such as pots, stools, musical instruments, textiles, clothing, leather works, weapons,
tools, carvings, masks, jewellery, and ritual dolls. The material cultural heritage of Ghana also includes
several archaeological finds.

The GMMB has procedures for addressing acheaological finds. The Project will involve earthworks and
excavations, as such, if any historical or cultural assets are found during the road construction, the
GMMB will be contacted and Chance Find Procedures (see Section 4.6) will be activated as stipulated
by the GMMB Code of Protection of Cultural and Heritage Resources.

3113 ATTORNEY GE NEHBPARTMENTD

The Attorney General s Department has redress mechani
persons on the OPBRC project who are not satisfied with compensation due them and project grievance

mitigation results are empowered by the constitution to seek redress in the court of law. When this
happens, the Attorney General 6s Department represents
Attorney General®& Department has the duty to draft the Executive Instrument for acquiring the needed

land for the project.
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3.1.14 UTILITY SERVICE PROVIDERS

Utility providers like Northern Electricity Distribution Company (NEDCo), Ghana Water Company
Limited (GWCL), Ghana Water Company Limited (CWSA), Bulk Oil Storage and Transportation
Company Limited (BOST) and telecommunication services like Vodafone and MTN are public/private
institutions that provide and/or manage utility services including, electricity, water, telecommunications
and petroleum transmission and storage infrastructure. These are all linear transmission facilities either
through underground pipes or overhead lines along the road network.

The proposed project may affect such transmission lines which may require relocation, realignment,
etc. to make room for the road operation, which calls for the involvement of the respective utility
companies or institutions by the Contracting Entity and implanting agencies in the decision-making
processes and implementation of required safeguards actions as appropriate. These institutions may
also have monitoring responsibility or supervisory oversight during construction in an area of concern
or interest to them.

3.1.15 METROPOLITAN, MUNICIPAL AND DISTRICT ASSEMBLIES

The Metropolitan, Municipal and District Assemblies (MMDAS) are the second-level administrative
subdivisions of Ghana, below the level of the regions. The Metropolitan Assemblies have populations
of more than 250,000; the Municipal Assemblies population of over 95,000 whilst District Assemblies
have population 75,000 and over. The MMDA is:

1 Created as the pivot of administrative and developmental decision-making in the district and the
basic unit of government administration.

1 Assigned with deliberative, legislative as well as executive functions.

I Established as a monolithic structure to which is assigned the responsibility of the totality of
government to bring about integration of political, administrative and development support needed
to achieve a more equitable allocation of power, wealth, and geographically dispersed development
in Ghana.

1 Constituted as the Planning Authority for the District.

MMDAs are sub-divided into Urban/Town/Zonal/Area Councils and Unit Committees. In the
performance of their function the District Assemblies work through the Executive Committee. This
includes the Social Services Sub-Committee, Works Sub-Committee, Finance Administration and
Development Planning Sub-Committee, among others. The Executive Committee is presided over by
the District Chief Executive and consists of not more than one-third of the total members of the
Assembly excluding the Presiding member.

With regard to environmental management at the district level, the District Environmental Management
Committees (DEMC) has been set up to among other things promote and provide guidelines for the
establishment of community level environmental committees to put into effect the environmental
programmes of the Assembly; and plan or recommend to the Assembly, strategies and activities for the
improvement and protection of the environment with emphasis on fragile and sensitive areas, river
courses, etc.

The MMDAs involved in the Project will play a significant role in the implementation of resettlement
schemes and also serve as media for public education and community consultations. Some of the
administrative structures of the Assemblies, that is, offices of the Assembly member and the Unit
Committees are normally used to inform and educate people in the project area about the intended
projects, their impact and proposed mitigation measures. The Assembly members also act as witnesses
during payment of Supplemental Assistance to PAPs.
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3.1.16  TRADITIONAL AUTHORIT IES

Traditional authorities hold deep institutional relevance, particularly in rural areas where they continue
to command significant respect. Traditional authorities play significant roles in the administration of local
areas. At the local level, family and land disputes and development issues are mostly traditionally dealt
with by the traditional authorities (chiefs and elders). Besides providing important leadership roles,
chiefs act as custodians of stool/skin land, can mobilise their people for developmental efforts and
arbitrate in the resolution of local disputes. Although chiefs generally have no direct political authority,
some are appointed by the Government on District Assemblies.

The traditional authorities will therefore play a particularly important role in the ongoing project, for
instance in areas of land allocation and management, and in grievance resolution as relates to the
project.

3.1.17 PRIVATE SECTOR

The private sector also plays a very important role in the operations of the road infrastructure sector.
Apart from local contractors and other foreign contractors who may participate in the project, typically,
supervision of road works is generally given to private consultants (local or foreign) depending on
specific contract conditions.

3.2 POLICY FRAMEWORK

3.2.1 NATIONAL ENVIRONMENT AL ACTION PLAN, 19 88

The National Environmental Action Plan (NEAP) provides the basic policy framework for environmental
and land management in Ghana and covers some of the key issues for the country's economy and
environmental sustainability, including land management, forestry, wildlife, water management, marine
and coastal systems, mining, manufacturing, hazardous chemicals and human settlements. The NEAP
was initiated to define a set of policy actions, related investments and institutional strengthening
activities that would make Ghanads daestaiedble.p ment

The Plan formulated a national environmental policy as the framewaork for implementing the Action Plan.
The Policy aims at ensuring a sound management of resources and the environment, and to avoid any
exploitation of these resources in a manner that might cause irreparable damage to the environment.
Specifically, it provides for maintenance of ecosystems and ecological processes essential for the
functioning of the biosphere, sound management of natural resources and the environment, and
protection of humans, animals and plants and their habitats.

The development of the NEAP led to the establishment of the Water Resources Commission and
the EPA, which is mandated with the regulation, establishment and enforcement of
environmental standards. The design and implementation of the proposed project will take into
consideration measures to promote the sustainable use of natural resources and confirm environmental
management.
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3.2.2 NATIONAL ENVIRONMENT AL POLICY, 2012

The 2012 National Environmental Policy (NEP)3 sets out a new vision for environmental management
in Ghana and is based on an integrated and holistic management system for the environment. It is
aimed at sustainable development now and in the future. The policy seeks to unite Ghanaians in
working toward a society where all residents of the country have access to sufficient and wholesome
food, clean air and water, decent housing and other necessities of life that will further enable them to
live in a fulfilling spiritual, cultural and physical harmony with their natural surroundings.

The NEP is defined under key operational principles of accountability, equity, environmental justice,
inclusivity and open information, precautionary and polluter pays principles. Within the NEP are sector
specific environmental protection policies. The NEP is intended to serve as the roadmap for Ghana
towards protection, management and promoting sustainability of environmental objects.

3.2.3 NATIONAL LAND POLICY , 1999

The National Land Policy acknowledges that in order to enhance the conservation of environmental
quality, preserve options for the present and future generations and secure human sustenance, there
is the urgent need for the wise use of land, based on sound principles of resource management through
striking a meaningful balance among the competing demands of the very economic activities, which
support human livelihood and survival. Central to the policy, therefore, is the application of these
principles to the sound management and utilisation of the country's land and water resources.

Under the Policy, the use of any land in Ghana for sustainable development, the protection of water
bodies and the environment, and any other socioeconomic activity will be determined through national
land use planning guidelines based on sustainable principles in the long-term national interest. Land
categories outside Ghana's permanent forest and wildlife estates are available for such uses as
agriculture, timber, mining and other extractive industries, and human settlement within the context of
a national land use plan. However, all land and water resources development activities must conform
to the environmental laws in the country and where Environmental Impact Assessment report is
required, this must be provided. Environmental protection within the 'polluter pays' principle will be
enforced under the Policy.

The implementation of the proposed project will conform to the relevant environmental laws and policies
of the country which includes, registration with the EPA, Environmental and Social Impact Assessment
and obtaining an environmental permit prior to commencement.

3.24 NATIONAL TRANSPORT P OLICY, 2008

The Ministry of Roads and Highways and the Ministry of Transport have adopted a sector approach
with the preparation of the National Transport Policy (NTP) (currently under review) as a framework for
the development and improvement of transportation in general. The vision of the transport sector, as
stated in the NTP, is to provide an integrated, efficient, cost-effective and sustainable transportation
system. The NTP defined the following strategic goals for improving the performance of the sector as
follows:

1 Establish Ghana as a Transportation Hub for the West African Sub-Region;

3Ghana National Environmental Policy (Revised) 2010 comes in to replace the 1992 National Environmental Policy broad vision
founded on and directed by respect for all relevant principles and themes of environment and sustainable development. The
policy describes major environmental challenges in Ghana and recommends operational policies, sector strategic goals and
sector environmental policies to combat them.
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1 Create a sustainable, accessible, affordable, reliable, effective, efficient, safe and secure transport
system that meets user needs and id world classed;

1 Integrate land use, transport planning, development planning and service provision;

1 Create a vibrant investment and performance-based management environment that maximizes
benefits for public and private sector investors;

1 Develop and implement a comprehensive and integrated Policy, Governance and Institutional
Framework;

1 Ensure sustainable development in the transport sector; and

1 Develop adequate human resources and apply new technology.

With time, this has led to a more intricate decision-making situation and a steady re-direction from a
project-led approach to a strategy-led approach to planning investments in the Sector. This intention
has been buttressed by Sector Medium Term Plans adapted from the Transport Sector Development
Programme (2008-2012), the Ghana Shared Growth and Development Agenda (GSGDA) Il and the
Integrated Transport Plan (ITP), which aims at facilitating the transition of transport development to a
strategy-led approach.

3.25 NATIONAL WATER POLIC Y, 2007

The National Water Policy provides a frameworKk
resources. The policy also recognises the various cross-sectoral issues related to water-use and the
links to other relevant sectoral policies such as those on sanitation, agriculture, transport, energy, etc.

As its objective, Section 2.2.1 Focus Area 1 which focuses on Integrated Water Resources
Management seeks to achieve sustainable management of water resources and ensure equitably
sustainable exploitation, utilisation and management of water resources, while maintaining biodiversity
and the quality of the environment for future generations. Similarly, the objective of Section 2.2.3 Focus
Area 31 Water for Food Security, is to ensure availability of water in sufficient quantity and quality for
cultivation of food crops, watering of livestock and sustainable freshwater fisheries to achieve
sustainable food security for the country. The relevant policy measures and/or actions to be undertaken
are to:

i. Support the establishment of micro-irrigation and valley bottom irrigation schemes among rural
communities with the assistance of district assemblies;

ii. Strengthen district assemblies to assume a central role in supporting community operation and
maintenance of small-scale irrigation and other food production facilities;

iii. Promote partnership between the public and the private sector in the provision of large
commercial irrigation infrastructure taking into consideration effects on economy, culture,
environment and health;

iv. Encourage the efficient use of fertilizers to reduce pollution of water bodies and ensure
conservation of water;

V. Promote and encourage water use efficiency techniques in agriculture and reduce transmission
losses of water in irrigation systems; and

Vi. Manage land use and control land degradation, including bush fires, to reduce soil loss and
siltation of water bodies.

The proposed construction and/or rehabilitation of the roads fits directly into this policy framework given
that many of the prioritised roads lead or connect to various irrigation schemes (e.g. pumping stations
on the Black Volta River) targeted at improving agricultural productivity.
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3.2.6 NATIONAL IRRIGATION POLICY, STRATEGIES AND REGUL ATORY
MEASURES, 2010

The National Irrigation Policy is the outcome of a consultative process, which began with a national
forum on irrigation development and management in 2004. The Policy is a sectoral national policy
adopted by MOFA and GIDA to address the problems, constraints and opportunities, which cut across
the whole irrigation sub-sector; and specifically, for informal, formal and commercial irrigation. It is
designed to open the investment space for intensified and diversified irrigated crop production in Ghana.

The objective of irrigation policy is to expand and improve the efficiency of irrigation to support
agricultural development and growth. It will be pursued with principles of sustainability in operation and
maintenance, and use of natural resources, equitable access by women to benefits of irrigation, and
the rights to participate in irrigation management. The targets of the policy are to attain national food
security, increase livelihood options, intensify and diversify production of agricultural commodities.

The implementation of the Policy will help establish proper irrigation systems that will contribute to food
production and food security of the country. The Policy will seek to raise the environmental performance
of all types of irrigation and related agricultural practice through a broad adoption of good agricultural
practice on irrigated lands; and to extend cost-effective, demand driven irrigation services to public and
private irrigators through a series of clear economic incentives for farmer participation.

The relevance of this policy to the proposed project cannot be underestimated given that many of the
prioritised roads lead or connect to various irrigation schemes in the Upper West Region.

3.2.7 NATIONAL CLIMATE CHA NGE POLICY, 2013

The National Climate Change Policy (NCCP), designed within the context of national sustainable
development priorities, ser ves as the countryds i ntngey Tha NEGP
provides a clearly defined pathway for dealing with the challenges of climate change within the current
socio-economic context of Ghana, and looks ahead to the opportunities and benefits of a green
economy. The Policy is built on seven (7) systematic pillars and the objective of the Policy is to mitigate
and ensure effective adaptation and social development in key sectors of the economy, such as
agriculture and food security, natural resources management, energy, industry and infrastructure,
among others.

Key actions under the policy include promoting appropriate technologies for small-scale irrigation, water
re-use and water harvesting; developing climate-resilient infrastructure that provide key services so that
communities are less exposed and vulnerable during extreme events; and providing communities with
reliable access to markets, key services and lifeline facilities. Other measures include constructing
proper storm drainage systems, riverbank protection, buffer zones, and undertaking afforestation along
embankments and other measures to reduce flooding; constructing channels, water collecting
reservoirs and dams to contain floods and store water for the dry season; and improving public
adaptation strategies, through provision of wells, boreholes and road infrastructure, land tenure
administration reform, education, etc.

3.2.8 NATIONAL EMPLOYMENT POLICY, 2014

The National Employment Policy indicates that the employment situation in Ghana has not improved
much despite better economic growth performance, macro-economic stability and improved
infrastructure in the last two decades; and that there is a strong correlation between the employment
situation and poverty. The policy states that the key source of demand for labour emanates from the
productive sectors of the economy, namely, agriculture, industry and service (trade). One of the key
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strategies of the employment policy is to promote farm and nonfarm rural employment through
modernization of agriculture, improving the productivity of farmers and contract farming arrangements,
promoting effective linkages between farm and non-farm activities among others.

Other strategic actions of the policy include promoting investment in strategic sectors of the economy
that have the greatest potential for job creation, including modernised agriculture; and supporting
initiatives for the creation of green jobs in energy and industrial efficiency, energy supply, transportation,
biodiversity, conversation and ecosystem restoration, soil and land management, and waste
management.

The policy also recognised the need for gender equi t:
productive employment opportunities and implementation of initiatives directed at eliminating all forms

of child labour, and collaborate effectively with partners to eliminate the worst forms of child labour. The

proposed road project is expected to bring both direct and indirect employment opportunities to the local

communities. This policy and other labour laws will guide recruitment on the project.

3.2.9 NATIONAL GENDER POLI CY, 2015

The then Ministry of Women and Children Affairs (MOWAC) which is now the Ministry of Gender,

Children and Social Protection (MOGCSP) put in place the National Gender and Children Policy in year

2015. The overall goal of the policy is to mainstream gender concerns in the national development

process in order to improve the social, legal, civic, political, economic and socio-cultural conditions of

the people of Ghana, particularly women, girls, children, the vulnerable and people with special needs,

persons with disability and the marginali zed. Ghanabo
women empowerment are guided by the 1992 Constitution.

The specific objectives of the policy are to:

1 Reduce imbalances which arise from existing gender inequalities through policy review, legal
reforms and enforcement of existing legislation.

9 Provide a national framework from which policies are derived.

T I mplement activities designed t o devealopmmegtt hen womenos

T I mpl ement activities designed to promote childrenoés

T Promote womenos equal access to, and control over
benefits.

1 Enhance the survival, development and protection of children.

The Project will be guided by this policy in addressing bottlenecks, barriers and critical issues pertaining
to gender roles and inclusiveness. The Project will in line with this policy make sure that women and
men, the marginalized and the vulnerable have a voice, participate and benefit equally from the project.

3.2.10 FOOD AND AGRICULTURE SECTOR DEVELOPMENT POLICY, 2007

The first Food and Agriculture Sector Development Policy (FASDEP) was developed in 2002 as a
framework for the implementation of strategies to modernisation of the agricultural sector. The
strategies in that policy were based on the Accelerated Agricultural Growth and Development Strategy
(prepared in 1996), and were designed to forge linkages in the value chain. The revised policy (FASDEP
II) in 2007 emphasized the sustainable utilization of all resources and commercialization of activities in
the sector with market-driven growth in mind and with emphasis on environmental sustainability. The
policy was consistent with national development objectives as specified in the Growth and Poverty
Reduction Strategy Il (GPRS 1), which aims at achieving accelerated and sustainable shared growth,
poverty reduction, gender equity, protection and empowerment of the vulnerable and excluded within a
decentralised and democratic environment.
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Part of the strategies of the policy for attaining food security includes developing appropriate irrigation
schemes for different categories of farmers for production throughout the year and liaising with the
Ministry of Transportation for road transport and the Ministry of Harbours and Railways to improve
accessibility from farm to market centres and facilitate the distribution of crops. Irrigation is seen as a
necessary instrument for the modernisation of agriculture, and in particular, for reducing vulnerability of
smallholders to rainfall variability. Improving access and connectivity to irrigation schemes in the Upper
West Region through the construction and/or rehabilitation of roads under this Project will improve
agricultural incomes and national food security, and thus will be a significant contribution to realizing
the objectives of FASDEP.

3.2.11 RIPARIAN BUFFER ZONE POLICY FOR MANAGING FRESHWATER
BODIES IN GHANA

The Buffer Zone Policy has been designed as a harmonized document of all the dormant and
fragmented regulations in the country concerning buffers bordering waterbodies or river systems. The
Buffer Zone Policy is intended to protect, regenerate and maintain the native or established vegetation
in riparian buffer zones to improve water quality by instituting proper procedures for managing and
controlling activities along river banks and generally in catchments of surface water bodies. It was
developed between 2004 and 2012; approved by Cabinet in 2013 and launched in 2014 by the erstwhile
Ministry of Water Resources Works and Housing (MWRWH) in collaboration with the Water Resources
Commission and other stakeholders for sustainable management of freshwater bodies in the country.

The policy aims at regulating human activities along freshwater bodies through sustainable practices.
To achieve this, it outlines these five (5) major areas of focus for which it sets out specific objectives
and measures within the context of national development goals (MWRWH, 2013):

I Maintaining the ecological and life-supporting functions of buffer zones;

9 Sustaining the multi-functionality of buffer zones;

1 Riparian buffer zones specific to urban and peri-urban areas;

9 Building capacity through research and education, training and empowerment of communities on
conservation of buffer zones; and

1 Coordinating and harmonizing existing policies and traditional bye-laws.

The Policy provides comprehensive measures and actions that would guide the coordinated creation

of vegetative buffers for the preservation and

ecosystems. It recommends buffer widths of 60 to 90 metres for municipal reservoir shoreline protective
areas such as Weija Dam and Lake Bosomtwe; 10 to 60 metres for major perennial rivers or streams
such as the Volta, Offin and Tano; and 10 to 50 metres for streams within forest reserves.

3.2.12 ENVIRONMENTAL AND SO CIAL MANAGEMENT FRAM EWORK
(ESMF) FOR THE TRANSPORT SECTOR

The ESMF was prepared by the MRH to be used as a guideline for the Transport Sector Development
Program (TSDP) with focus on road sector projects. This policy document has been revised by the MRH
under the TSIP, however, it serves the same purpose. The purpose is to provide corporate
environmental, and social safeguard policy frameworks, institutional arrangements and capacity
available to identify and mitigate potential safeguard issues and impacts of each sub-project.

The document is relevant to the study because it represents statements of policy, guiding principles
and procedures, as well as environmental and social safeguard instruments of reference for the road
sector projects agreeable to all key stakeholders such as the EPA, the World Bank, MRH and the
implementing agencies.
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3.2.13 RESETTLEMENT POLICY FRAMEWORK FOR THE TRANSPORT
SECTOR

The RPF was prepared by the MRH to be used as a guideline for the TSDP with focus on road sector
projects. The RPF has subsequently been revised by the MRH under the TSIP. Specifically, the RPF
documents the following resettlement and compensation procedures as outlined by the following steps:

1 Prepare social impact assessment
1 Apply framework for compensation and resettlement, and
1 Design compensation resettlement plan if applicable

The RPF is designed to ensure the following:

1 All types of losses are identified, clearly defined and properly categorized to reflect the nature of
the loss;

1 A standard or uniform measure for defining eligibility and entitlement in order to have a fair basis
for assessing compensation for the loss or impact suffered,;

91 Displaced persons will be compensated for their losses at full replacement cost, provided relocation
assistance and disturbance allowance prior to the beginning of civil works;

1 A comprehensive database, based on which values will be assessed, validated in the event of
disputes and more importantly serve as the database for monitoring and evaluation of the
resettlement instrument; and

1 The project affected persons would be consulted and given the chance of participating in the design,
implementation and monitoring of the resettlement.

3.2.14 THE MEDIUM-TERM NATIONAL DEVELO PMENT POLICY
FRAMEWORK (20181 2021)

The Medium-Term National Development Policy Framework (2018-2021), is the sixth in the sequence
of medium-term national development policy frameworks prepared over the past twenty years. It is the
operational framewor k of t he President 6s Co
Development Policies (CPESDP), i An Agenda for Jobs: Creating Prosperity and Equal Opportunity for
all, which was submitted to Parliament in December 2017 in fulfilment of Article 36, Section 5 of the
Constitution.

The strategic direction underlyingthe A Agenda f or redtedn opimistis self-aonfidgent and
prosperous nation, through the creative exploitation of our human and natural resources, and operating
within a democratic, open and fair society in which mutual trust and economic opportunities exist for all.
The main goals are (i) Create opportunities for all Ghanaians; (ii) Safeguard the natural environment
and ensure a resilient built environment; (iii) Maintain a stable, united and safe society; and (iv) Build a
prosperous society.

3.2.15 THE ROAD SECTOR MEDIUM-TERM DEVELOPMENT PLAN (2018 -
2021)

According to the Road Sector Medium-Term Development Plan (SMTDP), the mission of the road
sect or pravide ah mtegfated and well-maintained road infrastructure and services that meet
national requirements and international standards on a sustainable basis, through effective formulation
and implementation of policies, promoting private sector participation, developing, implementing,
monitoring and regulating standards, as well as carrying out strategic investmentso .  SMTBP hinges
on the National Medium-Term Development Policy Framework (2018-2 0 2 1) whi ch i
Agenda f.or Jobso
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Over the medium-term 2018-2021, the goal of the National Medium-Term Development Framework
(Agenda for Jobs) regarding the environment, infrastructure and human settlement development is to
ensure a resilient built environment while safeguarding the natural environment. The two national policy
objectives for the road sector are;

1 Improve efficiency and effectiveness of road transport Infrastructure and service
1 Ensure safety and security for all categories of road users

The road sector goals have been aligned with these two national objectives to achieve the development
agenda of the government in the next four years.

The sector goals include the following:

1 Sector Goal 1: Establish Ghana as a Transportation Hub for the West African Sub-Region

1 Sector Goal 2: Create and sustain an efficient and effective transport system that meets user needs

1 Sector Goal 3: Integrate land use, transport planning, development planning and service provision

i Sector goal 4: Create appropriate environment for private sector participation in the delivery of

transport infrastructure

Sector Goal 5: Ensure sustainable development and management of the transport sector

Sector Goal 6: Develop adequate skilled human resource base

1 Sector Goal 7: Develop and implement comprehensive and integrated policy, governance and
institutional frameworks

= =

3.3 LEGISLATIVE FRAMEWORK

3.3.1 THE CONSTITUTION OF GHANA

The 1992 Constitution* of Ghana sets out the first source of environmental protection requirements in

Ghana. Article 36 (9) o the $tdieeshalltake approptiatetmeasures seeded e s

to protect and safeguard the national environment for posterity; and shall seek co-operation with other
states and bodies for purposes of protecting the wider international environment for mankindo .
addition, Article 41 (k) requires that all citizens protect and safeguard the natural environment of the
Republic of Ghana.

The Constitution of Ghana (1992) upholds the rights of citizens to own property and receive adequate
reparation from the state when lands are compulsorily acquired by the state. The Constitution provides
for individual property rights, the protection of those rights, and appropriate compensation from the

gover nment i f it compul sorily ®&gaiq,wy Article 20€3) therl992 at e

Constitution requires that where compulsory acquisition or possession of land is effected by the State
involves displacement of any inhabitants, the State shall resettle the displaced inhabitants on suitable
alternative land with due regard for their economic well-being and social and cultural values. These
requirements of the Constitution shall be applicable to the Project.

3.3.2 ENVIRONMENTAL PROTECTION AGENCY ACT, 1994 (ACT 490)

The Environmental Protection Agency Act, 1994 (Act 490) came into being to establish the EPA as a
body for the protection, conservation and management of environmental resources for the Republic of
Ghana. The Act mandates the EPA with the formulation of environmental policy, prescribing of
standards and guidelines, issuing of environmental permits and pollution abatement notices.

4The 1992 Constitution of the Republic of Ghana sets out the Rights, Freedom, Duties and Obligation of every citizen of Ghana.
These are the constitutional rights of Ghanaians. The constitution also defines specific requirements for the protection of the
Environment such as provided under: Article 37(3); Article 39(6); Article 41(k); Article 268 and Article 269.
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Section 2 (i) of Act 490 further mandates the EPA to enforce compliance with established EIA
procedures among companies and businesses in the planning and execution of development projects,
including existing projects. Section 10 (2) of the Act also promulgates the establishment of a Hazardous
Chemicals Committee with functions to monitor the use of hazardous chemicals by collecting
information on the importation, exportation, manufacture, distribution, sale, use and disposal of such
chemicals. As the lead environmental regulator, t he EPADOG swillrgeidp the eohduad of she
ESIA studies and environmental approval for the road project to commence will be granted by EPA.

3.3.3 ENVIRONMENTAL ASSESS MENT REGULATIONS, 1999 (L.I. 1652), AS
AMENDED (L.I. 1703, 2002) AND (L.I. 2228, 2015)

The Environmental Assessment Regulations is established to provide a framework for environmental
assessment of development projects in Ghana. This ESIA for the road project is guided by these
environmental assessment regulations. The L.l. 1652 is organised into five schedules of categorised
projects which may either be subjected to a complete EIA or a Preliminary Environmental Assessment
(PEA). The Schedules include:

1 Schedule 1, Regulation 1 (1) outlines activities for which an Environmental Permit is needed.
1 Schedule 2, Regulation (3) outlines activities for which EIA is mandatory.
I Schedule 3, Regul ation 15 (2) provides requirements for

of intentd to undertake the proposed project.
1 Schedule 4, Regulation 16 (3) provides requirements for disclosure and public consultation in the
EIA process.

1 Schedule 5, Regulation 30 (2) outlines environmental sensitive areas known as Sites for Special
Scientific Interest (SSSI).

Regulation 1 (2) of L.I. 1652 mandates that no person shall commence an undertaking which in the
opinion of the Agency has or is likely to have adverse effects on the environment or public health unless,
prior to the commencement, the undertaking has been registered by the EPA and an environmental
permit has been issued by the Agency in respect of the undertaking. Regulation 11 and 12 sets out
requirements for submission of scoping report which sets the scope or extent of the EIA to be carried
out by the applicant and includes a Draft TOR, which indicates the essential issues to be addressed in
the environmental impact statement.

The L.I. 1652 prescribes requirements for the following documents:

Environmental Impact Statement (EIS)
Preliminary Environmental Assessment
Environmental Management Plan
Annual Environmental Report
Environmental Permits and Certificates

=A =4 =4 A

The Environmental Assessment (Amendment) Regulations, 2002 (L.I. 1703) ammended LI 1652 by the
insertion after Schedule 2 of Schedules 2A, 2B and 2C and provided environmental processing charges,
permit fees and certificate fees for undertakings under those schedules.

3.34 FEES AND CHARGES (AM ENDMENT) INSTRUMENT, 2019 (L.l. 2386)

The Fees and Charges (Amendment) Instrument, 2019 (L.I. 2386) replaced the Fees and Charges
(Amendment) Instrument, 2015 (L.1. 2228), which earlier also replaced Fees and Charges (Amendment)
Instrument, 2014 (LI 2216), and gives regulation to the Fees and Charges (Miscellaneous Provision)
Act 2009, Act 793. The L.I. 2386 provides the latest comprehensive rates, fees and charges collectable
by Ministries, Department and Agencies (MDAS) for goods and services delivered to the public. The L.I.
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2386 is relevant to the Project as it will inform on the fees and charges collectable by state institutions
such as the EPA with respect to granting of permits, certificates, licenses and other approvals for the
Project.

3.3.5 WATER RESOURCES COMMISSION ACT, 1996 (ACT 522)

The Water Resources Commission Act, 1996 (Act 522) establishes and mandates the WRC as the sole
Agency responsible for the regulation and management of the utilization of water resources and for the
co-ordination of any policy in relation to water resources.

According to Section 13 of the WRC Act, a person shall not divert, dam, store, abstract, construct or
maintain any works for the use of water resources without the authority of the WRC. Section 15 of Act
522 stipulates that where it appears the use of water for a purpose at a place poses a serious threat to
the environment or to public health, WRC may issue an enforcing notice requiring the user to take steps
to prevent or stop the activity. This is supported by Section 24 of the same Act, which authorizes WRC
to convict any person who pollutes or fouls water resource beyond threshold levels prescribed by the
EPA. The Act states under Section 24, that i fany person who pollutes or fouls a water resource beyond
the level that the EPA prescribes, commits an offence and is liable on conviction to a fine or a term of
imprisonment or bothd The Contractor for the project will be guided by all the regulations of the WRC
regarding water requirements for the road construction.

3.3.6 WATER USE REGULATION S, 2001 (LI 1692)

The Water Use Regulations, 2001 (LI 1692) lists activities for which a water use permit is required, and
these include domestic, commercial, municipal, and industrial water use, among others. Regulation 1
of the LI 1692 indicates that a person may obtain a permit from the WRC for water use. In accordance
with LI 1692, the sources of water for which permits are related are freshwaters such as stream, rivers,
and lakes, springs and underground water. Water uses/for purposes such as construction, damming,
dewatering, diversion, dredging, and freshwater spillage, among others require permitting. Where
necessary, the Contracting Entity will obtain a water use permit from the Directorate of the WRC before
any abstraction from, potential alterations to, or disturbance of freshwater resources in the project area.

3.3.7 DRILLING LICEN CE AND GROUNDWATER DEVELOPMENT
REGULATIONS, 2016

According to the Drilling License and Groundwater Development Regulations, a person (drilling
contractor) shall not construct a well for the abstraction, or monitoring of groundwater or for research if
that person does not have a drilling licence granted by WRC. Failure to obtain a licence from the WRC
is an offence that is liable on summary conviction to a fine of not more than two hundred penalty units
or imprisonment for a term of not more than twelve months or to both. The Regulations also gives the
WRC the absolute right to refuse the grant of a licence based on issues of public safety or other
reasonable justification, as well as also withdraw a drilling licence where the WRC determines that the
holder has conducted drilling operations in an unprofessional manner, intentionally makes a
misstatement of facts in a report required from the holder or fails to comply with the provisions of these
Regulations or conditions specified in the licence. At any reasonable time, an authorised officer of the
WRC could make inspection visits to a well site. The Contracting Entity will be guided by this regulation
in obtaining the necessary permits for all drilling works.

Section 13 of the Regulations also places a responsibility on the drilling contractor to not construct a
well in a manner that leads to contamination or pollution of groundwater or aquifer.
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3.3.8 HAZARDOUS AND ELECTR ONIC WASTE CONTROL AND
MANAGEMENT ACT, 2016 (ACT 917)

The Hazardous and Electronic Waste Control and Management Act, 2016 (Act 917) ensures that
harmful elements associated with hazardous and other waste products are captured and processed
safely to preserve critical ecological components such as the soil, groundwater, flora and fauna. This
Act is applicable to the Project since the construction of the road and use of equipment / machinery
may involve the transportation, storage, handling and management of some hazardous chemicals or
wastes.

3.39  HAZARDOUS, ELECTRONIC AND OTHER WASTES
(CLASSIFICATION) CON TROL AND MANAGEMENT REGULA TIONS,
2016 (LI 2250)

This legislative instrument spells out clearly the appropriate and relevant regulations guiding the
classification and implementation of the Hazardous and Electronic Wastes Control and Management
Act, 2016 (Act 917).

3.3.10 PUBLIC HEALTH ACT, 2 012 (ACT 851)

The Public Health Act, 2012 (Act 851) revises and consolidates the law relating to public health to
prevent disease, promote, safeguard, maintain and protect the health of humans and animals and to
provide for related matters. Provisions on management of diseases of a communicable nature are also
made under the Act (Part 1) and includes among other things, the communication of the existence of
communicable disease, disinfection, destruction infected of animals, removal and detention of infected
persons or disposal of corpse, as well as isolation of contacts. Part 2 of the Act also makes it a
requirement on an employer of an immigrant in Ghana to give notice of the arrival and the place of entry
of the immigrant to the appropriate authorities before the entry of the immigrant and to furnish the
authorities the necessary public health documentation of the immigrant.

Act 851 also lays down rules relative to environmental sanitation (Part 5). The Act provides rules relative
to food vending and food-borne diseases, prohibits noxious or offensive practices that may cause
damage to the lands, crops, cattle, or goods of the public, and prohibits practices that pollutes or fouls
the water of a well, tank, spring, reservoir, or place used or intended to be used for the supply of water
for human or animal consumption.

The Project will be guided by this Act in implementing appropriate measures in promoting environmental
sanitation and to prevent or manage the spread of communicable diseases, should there be any such
incidences on site or in the Project area. The Project shall also be guided by this Act to implement
measures to educate the public on non-communicable diseases and provide facilities for screening,
early detection and management of non-communicable diseases and for the promotion of public health.

3.3.11 PERSONS WITH DISABILITY ACT, 2006 (ACT 715)

The Persons with Disability Act, 2006 (Act 715) defines a disabled person in Article 59 as fan individual
with a physical, mental or sensory impairment including a visual, hearing or speech functional disability
which gives rise to physical, cultural or social barriers that substantially limits one or more of the major
life activities of that individuald Among other things, the Act provides for rights of Persons with Disability
(PWDs) such as unrestricted access to public places and buildings, free health care, employment,
education and transportation. Under Act 715, a person shall not discriminate against, exploit or subject
a person with disability to abusive or degrading treatment and an employer shall not discriminate against
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a prospective employee or an employee on grounds of disability. Act 715 also makes it mandatory for
all buildings to which the public has access to be fitted with disability-friendly facilities to make them
accessible to PWDs; this is the sole responsibility of the owner or occupier of such buildings.

The Project will be guided by this Act to make adequate provisions for PWDs on the Project and
implement measures to eliminate all forms of discrimination and social exclusion of PWDs. PWDs would
be given equal and fair representation on the Project, to the extent practicable.

3.3.12 GHANA NATIONAL FIRE SERVICE ACT, 1997 (ACT 537)

The Ghana National Fire Service Act, 1997 (Act 537) makes provision for the management of undesired
fires and as per the functions of the Service, provides technical advice for building plans in respect of
machinery and structural layouts to facilitate escape from fire, rescue operations and fire management.
Other functions of the Ghana National Fire Service (GNFS) include organizing public fire education
programmes, inspect and offer technical advice on fire extinguishers, and offer rescue and evacuation
services to those trapped by fire or in other emergencies. The GNFS is a key stakeholder on the Project
and would be collaborated with on various aspects of the Project, especially in the development of fire
prevention and management protocols on site and community education or sensitization programs on
bush fires.

3.3.13 FIRE PRECAUTION (PREMISES) REGULATIONS, 2003 (LI 1724)

The Fire Precaution (Premises) Regulations, 2003 (L.I. 1724) reinforces the requirement for a fire
certificate to be obtained for premises used as a public place or place of work as stated under the
Ghana National Fire Service Act, 1997 (Act 537). This requirement would be adhered to on the Project
and the Project Developer and Contracting Entity will ensure that adequate measures are introduced
to minimise or prevent fire outbreaks and a fire permit is obtained for the development prior to the
commencement of works.

3.3.14 FACTORIES, OFFICES AND SHOPS ACT, 1970 (ACT 328)

The Factories, Offices and Shops Act, 1970 (Act 328) mandates the Department of Factories
Inspectorate under the Ministry of Employment and Labour Relations to register factories and ensure
that internationally accepted standards of providing occupational safety, health and welfare of persons
employed in premises or all workplaces are adhered to. It defines a factory to include any premises
(whether in or not in a building) in which one or more persons are engaged in manual labour, among
others.

The road Project will involve significant labour recruitment (both skilled and unskilled labour) and there
will be need for setting up temporary construction camps on the site to house as many staff or personnel
as needed. Similarly, fuel and material storage warehouses, workshops, fabrication shops and field
offices would be required. As such, the requirements of this Act (Act 328) will be adhered to on the
Project and the necessary collaborations with the Department of Factories Inspectorate and the Ministry
as a whole will be undertaken to safeguard the health and wellbeing of all persons employed or engaged
on the Project.

3.3.15 THE ADMINISTRATION OF LANDS ACT, 1962 (ACT 123)

Act 123 of 1962 was enacted to facilitate the management and administration of stool lands (and other
lands). The Act empowers the Minister responsible for lands to manage stool lands in accordance with
the provision of the law. By Section 7 of the Act 123, the President of the Republic may by Executive
Instrument declare any stool land to be vested in trust and accordingly the state could administer such
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land as a trustee for the stool involved. In such a situation the legal rights to sell, lease, collect rent,
litigate and manage generally is taken away from the customary land owners and vested in the State.
However, the equitable right in the land, which is right to enjoy the benefits, is retained by the land
owner.

Similarly, the Act provides in Secti o n 1 Ghe Priesidént niiay authorize the occupation and use of

any |l and for any purpose which, in his opinion
It is a requirement that a public notice shall be published in the Gazette giving particulars of the lands
to be taken and the uses to which they will be

di sturbance as a resul-t of the authorization so

The Act shall guide land acquisition on the project. The entitlements are however to be assessed by
giving due consideration to the values of the land (and other losses suffered) and the benefits to be
derived by the people in the area (by way of the use to which the state is going to put the land). The
difficulty of this law is that the nature of interest taken is not expressed in definite terms. Again,
stakeholder consultation and community involvement are not highlighted. It must be observed that the
state does not normally use this section of the Act and thus occupation of lands is rarely exercised.

3.3.16 THE STATE LANDS ACT 1962 (ACT 125 AS AME NDED)

The State Lands Act together with the State Lands Regulations, 1962 (LI 230) and State Lands
(Amendment) (No. 2) Regulations, 1963 (LI 285) constitute the principal law under which private lands
could be compulsorily acquired on the project. The law empowers the President to acquire any land for
the public benefit. The Act and its Regulation, that is, the State Lands Regulation, 1962 (L1 230), detalil
out the mechanism and procedure for compulsorily acquiring lands. It is a mandatory requirement that
a copy of the instrument of acquisition be served on any person having an interest in or possession of
such lands or be affixed at a convenient place on the land and be published thrice in a newspaper
circulating in the municipality where the land is situated.

The Act emphasizes the payment of compensation to the victims of acquisition made under the Act.
The basis of the said compensation should be either the market value or replacement value. Costs of
disturbance and incidental expenses or other damage suffered are to be considered in the award of
compensation. One critical limitation of the Act is that not much premium has been given to the issue
of public involvement in the acquisition process. Community consultations and involvement is therefore
not mandatory.

3.3.17 THE LANDS STATUTORY WAY LEAVES ACT 1963, ACT 186

This Land Statutory Way Leaves Instrument is the most relevant Act with regard to land acquisition for
the road construction. The Act empowers the President whenever, in his opinion, it is in the public
interest to provide for entry on any land for construction, installation and maintenance of works of public
utility and for the creation of ROW and other rights in respect of such works.

Therefore, the Act regulates the acquisition of land for road projects. It provides for an instrument for
acquisition which contains a description (including measurement) and a plan showing the road
alignment. It provides compensation for certain types of loss or damage incurred as a result of those
activities. And once the property owner is served a copy of the Way Leaves, he/she has three months
from that date within which to make a compensation claim. Section 6 (1-4) specifies conditions under
which a person can be compensated as a result of carrying out survey, including installation,
construction, inspection, replacement and removal on lands. This Act will guide the assessment of
compensation requirements for PAPs on the Upper West Road Project.
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3.3.18 THE LAND TITLE REGIS TRATION ACT 1986, PNDCL 152

The challenges arising from registration of instruments under the Land Registry Act 1962, Act 122 led
to the promulgation of the Land Title Registration Act 1986, PNDCL 152 which would be an
improvement on the registration of deeds. The law provides for accurate parcel or cadastral maps which
would reduce fraud, multiple registrations and reduce litigation. It also provides for publication and
adjudication of conflicts. The certificate of title to the land is indefeasible and can only be cancelled by
a court of law. The Land Title Registration Law provides for the registration of all interests under the
project held under customary law and also the common law. Under this law, the registrable interests
include

1 Allodial title;

Usufruct / customary law freehold;
Freehold;

Leasehold;

Customary tenancies; and
Mineral licenses.

=A =4 =4 4 4

3.3.19 PUBLIC LANDS (PROTEC TION) ACT, 1974 (NRCD 240)

This Act provides for the protection of public land from unlawful deeds, occupation, trespass or other
illegal encroachment or interference. It also prescribes penalties for unlawful sale or occupation of public
land and provides for the ejection of trespassers. The Act will guide encroachment on the Project.

3.3.20 FARMLANDS (PROTECTION) ACT, 1962 (ACT 107)

The Farmlands Act upholds the principles that where a person, in this Act referred to as a farmer,
acquires land after the commencement of this Act for the purposes of farming and does not farm a part
or the whole of that land for a period of eight years from the date of the acquisition, his title to the whole
of the land or that portion that has not been farmed shall be deemed for all purposes to have been
extinguished.

Where a farmer has, in good faith, at any time after the thirty-first day of December, 1940, and before
the commencement of this Act, acquired any land by customary law or otherwise in a prescribed area
for purposes of farming and has begun farming on that land within eight years from the date of such
acquisition, this section shall, notwithstanding any defect in the title to the contrary, operate to confer
valid title on such farmer provided that the land in question had not been farmed by any other person
for a period of eight years previous to the acquisition by the farmer.

Where there are any proceedings for vacant possession on the ground that a person other than the
farmer who acquired the land is entitled to the land or proceedings have been instituted or are instituted
by such farmer on the ground that his title to the land is being in any manner challenged, the Court,
where it considers that if this Act had not been passed a possession order would fall to be made by
reason that the acquisition taken by the farmer did not operate to confer on him the title to the land, but
that to make an order would cause hardship and injustice to the person against whom it would fall to be
made, may, instead of making the possession order, make an order providing that the acquisition by
the farmer shall be deemed for all purposes to have operated to confer on him the title to the land.

Where an order is made and the Court considers that the order would by itself cause hardship and
injustice to any person, the Court may make a further order requiring the person in whose favour the
order is made to pay the other person a sum of money by way of compensation provided that the
aggregate of any such sum ordered to be paid shall not exceed an amount equal to twice the value of
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the consideration paid at the date of the purported acquisition. Any person who procures or attempts to
procure any other person to give up possession of land by any means other than by due process of a
Court of competent jurisdiction shall be guilty of a misdemeanour. The Act shall guide land acquisition
on the project.

3.3.21 OFFICE OF THE ADMINISTRATOR OF STOOL LAN DS ACT, 1994
(ACT 481)

The Act establishes the Office of the Administrator of Stool Lands as enshrined in Article 267 (2) of the
1992 Constitution and it is responsible for the establishment of a stool land account for each stool,
collection of rents and the disbursement of such revenues. The Administrator is charged with the
management of stool lands and in accordance with the provisions in the 1992 Constitution, 10% of the
gross revenue goes to the Administrator of Stool Lands for administrative expenses whilst the remainder
is disbursed as follows:

1 25% to the stool through the traditional authority for the maintenance of the stool;
1 20% to the traditional authority; and
1 55% to the District Assembly, within the area of authority of which the stool lands are situated.

The Act 481 includes, the Administration of Lands Act, 1962 (Act 123), the Concessions Act, 1962 (Act
124) and the State Lands Act, 1962 (Act 125) and their amendments.

3.3.22 THE LANDS COMMISSION ACT 2008, (ACT 767)

The Lands Commission Act 2008 establishes the Lands Commission to integrate the operations of
public service land institutions in order to secure effective and efficient land administration to provide
for related matters. The objectives of the Commission include among others to:

1 Promote the judicious use of land by the society and ensure that land use is in accordance with
sustainable management principles and the maintenance of a sound eco-system; and
1 Ensure that land development i s ef fected in conformity wit

Section 5 (j) mandates the Commission to encourage that socio-economic activities are consistent with
sound land use through sustainable land use planning in the long term. Section 22 of the Act also
prescribe functions of the Land Valuation Division (LVD) of the Commission to among other things,
assess the compensation payable to PAPs upon acquisition of land by the Government. The relevance
of the Act to the Project will therefore lie in the assessment of compensation for PAPs and the
assessment of the viability for the provision of socio-economic activities on the OPBRC Road Project.

3.3.23 SURVEY ACT 1962, ACT 127

The Survey Act 1962, Act 127 relates to geological, soil and land survey. Part Il of the Act deals with
demarcation and survey of lands, and this applies to the project. Under the law, the Sector Minister may
appoint official surveyors and the Chief Survey Officer (Director of Surveys) may license private
surveyors. It is the official surveyor or licensed surveyor that shall certify plans for attachments to
instruments of conveyance, leases, assignment, and charge or transfer. Under the law, it is an offence
to damage, destroy or alter any boundary mark.

The Act 127 gave legal backing to the Director of Surveys to carry out cadastral and other surveys
through official surveyors who work directly under him at the Survey Division of the Lands Commission.
It also gave authority to the Director of Surveys to recommend from time to time experienced surveyors
to the Minister responsible for Lands to be licensed to undertake surveys.
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3.3.24 ENVIRONMENTAL GUIDEL INES

The EPA has issued several formal guidelines or standards on regulatory requirement for the protection
of the environment and general public health. The following guidelines are relevant to the EIA process
and the proposed Project:

1 Ghana Standard for Health Protection i Requirements for Ambient Noise Control (GS 1222, 2018)

1 Ghana Standard for Environmental Protection T Requirements for Effluent Discharge (GS 1212,
2019)

1 Ghana Standard for Environment and Health Protection T Requirements for Ambient Air Quality
and Point Source / Stack Emissions (GS 1236, 2019)

1 Ghana Standard for Environment and Health Protection 7 Requirements for Motor Vehicle
Emissions (GS 1219, 2018)

1 Ghana Standard for Acoustics i Guide for Measurement of Outdoor A-Weighted Sound Levels (GS
1253, 2018)

The above mentioned has been taken cognisance of in specialist studies.
3.3.25 OTHER LEGISLATIONS AND DOCUMENT

Other relevant legislations applicable to the Project have been summarised in Table 3-1 below. The
following MRH/MOT road sector documents are also applicable to the ESIA and Project development;

Environmental and Social Assessment (ESA) for the Transport Sector Improvement Project, 2017
Environmental and Social Policy Framework for Road Sector Operations, 2017

Resettlement Policy Framework for Road Sector Operations, 2017

Roads Reservation Management: Manual for Coordination, 2001

Standard Specifications for Road and Bridge Works, 2006

Annex 2 to Special Specifications for Precast Concrete Works and Road Furniture

MRH Labour Standards

=A =4 =4 A -4 -4 A
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Table 3-1

Other Relevant National Legislation

Applicable to the Project

Legislation

Objective

Implementing Agency

Comment

Relevance to Project

National Road
Safety Commission
Act, 1999 (Act 567)

Development and
promotion of road safety
in the country

National Road Safety
Authority

Section 2 of the Act specifies functions
of the Commission. Sub-section 2 (0)
requires the Commission to set
standards for road safety equipment in
consultation with the Building and
Roads Research Institute, The Ghana
Standards Authority and other bodies
with relevant knowledge and expertise
on road safety and enforce compliance
with the standards.

Sub-section 3 mandates the
Commission to take into consideration
the interest of the public and the
interest of the owners of properties on
adjoining roads.

Key stakeholder in the
management of traffic, health
and safety concerns on the
OPBRC road Project during
construction and rehabilitation
stages

National Museum
Decree, 1969
(NLCD 387) now
known as National
Museums Act, 1969
(Act 387)

Custodian and
preservation
material cultural heritage
(movable and

immovable)

Ghana Museums and
Monuments Board

Section 8 (1) spec
shall by means of excavation or similar
operation search for any antiquity

unl ess authorised

Section 9 of the Decree provides
requirements for the removal of
antiquity.

Section 10 (1) behoves responsibility
for any person who discovers an
antiquity and the owner or occupier or
any land upon which an antiquity is
discovered on becoming aware of the
discovery to without delay notify the
Board.

Identification, assessment and
removal of archaeological
artefacts identified during road
construction works where
excavation occurs

Wetland
Management

Protection and
management of wetland
SSSI

Game and Wildlife
Division of the Forestry
Commission

Protection of vital ecosystems and
valuable environmental components.

Protection of mangroves and
wetlands within the Project area
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Legislation

Objective

Implementing Agency

Comment

Relevance to Project

(RAMSAR sites)
Regulation, 1999

Wild Animals
Preservation Act,
1961

Protection of wild
animals, birds and fish

Game and Wildlife
Division of the Forestry
Commission

Protection of critical species and
habitats

Protection and management of
terrestrial and aquatic wildlife

Forestry
Commission Act,
1999 (Act 571)

Regulation of the
utilization of forest and
timber resources and
managing of forest
reserves and protected
areas

Forestry Commission

The Act promotes management
practices that encourage sustainability
and provides for technical assistance in
matters of resource protection

Protection and management of
forest resources and protected
areas encountered during the
road construction

Rivers Act, 1903

Protection and
sustainable use of rivers
and related matters

Water Resources
Commission

Section 3 of the Act prohibits a person
from dredging a river or extracting the

water for construction purposes unless
a license is obtained

Protection of water resources
during the road construction

Local Governance
Act, 2016 (Act 936)

Promote local economic
development and
support productive
activities and social
development by
removing obstacles to
initiative and
development

Ministry of Local
Government and Rural
Development

Metropolitan, Municipal,
District Assemblies.

Section 5 of the Act mandates District
Assemblies to co-ordinate, integrate
and harmonize the execution of
programs and projects under approved
development plans for the district and
other development programs promoted
or carried out by Ministries,
Departments, public corporation and
other statutory bodies and non-
governmental organization in the
district.

Support the Project
implementation and the OPBRC
process through provision of
data, information and district
level resources where needed.

Ghana
Meteorological
Agency Act, 2004
(Act 687)

Provide meteorological
information, advice, and
warnings to mitigate the
effects of natural
disasters

Ghana Meteorological
Agency

This Act establishes the Ghana
Meteorological Agency, which replaces
the Meteorological Services
Department. The Agency is to provide
meteorological information, advice, and
warnings for the benefit of agriculture,
civil and military aviation among others

The Project will work closely with
the Ghana Meteorological
Agency especially in seeking
meteorological information and
advice for successful project
execution.
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Legislation

Objective

Implementing Agency

Comment

Relevance to Project

to mitigate the effects of natural
disasters such as floods, storms and
droughts on socio-economic
development and projects. The Agency
is to provide accurate date on climatic
data which are relevant for establishing
climate change trends.

Labour Act, 2003

Promote employer and

Ministry of Employment
and Labour Relations /

Section 9 (c) mandates an employer to
take practicable steps to promote
worker safety from risk of personal
injury or damage to his or her health
while | awfully on
premises. Section 68 also stipulates

1

Provision of labour requirements
for the Project and defends

(Act 651) employee relationships ' that every worker shall receive equal wor kersd rights
Labour Office . . Lo
pay for equal work. Various sections discrimination.
including 14, 63 and 87 makes
provisions that bars an employer
against discrimination based on
gender, colour, race, etc.
Part V of the Act provides prohibition
Spells out the rights of for employment of children (persons
the child, maintenance below the age of 18 years). Section 93
and adoption, regulate indicates requirement for engagement
. N child labour and - . of children and young person in Project labour recruitment and
Childrenos apprenticeship, for Ministry .Of Gender_, Child industrial undertakings. The Act management of child labour and
Act 560 and Social Protection

ancillary matters
concerning children
generally and to provide
for related matters.

requires that no person shall engage a
child in exploitative labour and labour is
exploitative of a child if it deprives the
child of its health, education or
development.

abuse concerns.

Domestic Violence
Act 2007, Act 732

Establishes the
Domestic Violence and
Victim Support Unit
(DOVVSU) of the Ghana
Police Service, with the

DOVVSU, Ghana Police
Service

Act 732 criminalizes all forms of
violence and abuse; and empowers
DOVVSU to speedily respond to
situations of violence against women
and children.

The project will be guided by this
Act in reporting and dealing with
issues concerning violence
against women and children, if
any arises.
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Legislation

Objective

Implementing Agency

Comment

Relevance to Project

capacity to oversee
matters of domestic
abuse against women
and children. DOVVSU
has a mission to prevent,
apprehend and
prosecute culprits of
domestic violence and
child abuse.
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3.4
PROTOCOLS

INTERNATIONAL TREATIES, CONVENTIONS AND

Table 3-2 below summarises the international and regional treaties, conventions and protocols to which
the Government of Ghana is a signatory and identifies those aspects of the Project where they are

relevant.

Table 3-2

International Treaties, Conventions and Protocols Applicable to Project

Treaty/Convention/Protocol

Objective

Relevance to the Project

Convention on Biological
Diversity (1992)

Preserving and sustaining biological
diversity.

Biodiversity studies and
management/preservation.

Convention on Migratory
Species of Wild Animals
(1983)

An international regime for the
protection of migratory animals and
their habitats, and the prevention,
reduction and control of factors that
endanger them.

Biodiversity studies and
management of migratory
species of wild animals.

The Basal Convention on the
Control of Trans-boundary
Movements of Hazardous
Wastes and their Disposal
(1989)

The Convention directs for the control
and transport of hazardous waste and
their disposal. It sets in light the
proximity principle for managing
waste.

Plant and material selection for
construction and demolition.
Management of hazardous
waste and health protection.

Convention on Wetlands of
International Importance
especially as Waterfowl
Habitat (Ramsar Convention)
(1993)

To conserve and protect the wise use
of wetlands through local, regional and
national actions and international
cooperation.

Construction works and
operations.

Vienna Convention for the
Protection of the Ozone Layer

Protection of the Ozone Layer.

Compliance with standards
and protocols.

Convention on International
Trade in Endangered Species
of Wild Fauna and Flora
(CITES) (1973)

To enforce that international trade in
specimens of wild animals and plants
does not threaten their survival.

Biodiversity studies and
management.

Stockholm Convention on
Persistent Organic Pollutants
(POPs) (2004)

A legally binding, international ban on
the use and production of a range of
persistent organic pollutants (POPSs)
includes eight organo-chlorine
pesticides, two industrial chemicals
and two groups of industrial by-
products: dioxins and furans.

Waste management.

United Nations Framework
Convention on Climate
Change (1992)

The reduction of negative changes to
the earthds cl i mat
greenhouse gases. Places focus on
industrialised countries to reduce
emissions. Developing countries like
Ghana are currently exempt from the
reduction requirement; however, this
may change.

Manage Greenhouse Gas
(GHG) emissions associated
with the Project.

Convention Concerning the
Protection of the World
Cultural and Natural Heritage

International Convention to identify
and conserve the w

natural heritage.

Protection of natural heritage
and zones of cultural influence
within the Project area.
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Treaty/Convention/Protocol

Objective

Relevance to the Project

(World Heritage Convention),
Paris (1975)

Convention Concerning the
Protection of Workers Against
Occupational Hazards in the
Working Environment due to
Air Pollution, Noise, and
Vibration (ILO No. 148)

The Convention encourages that
employers in consultation with their
workers understand project hazards
related to air pollution, noise pollution,
and vibrations.

Project occupational health
and safety.

Bamako Convention on the
Ban and Import to Africa and
the Control of Transboundary
Movement and Management
of Hazardous Waste (1991)

The Convention, affirming a
commitment to address the problem of
hazardous wastes in Africa, bans the
import into Africa and the control of
transboundary movement and
management of hazardous wastes
within Africa.

Plant and material selection for
construction and demolition.
Hazardous waste
management and health
protection.

African Convention on the
Conservation of Nature and
Natural Resources

The objectives of this Convention are:
to enhance environmental protection;
to foster the conservation and
sustainable use of natural resources;
and to harmonize and coordinate
policies in these fields with a view to
achieving ecologically rational,
economically sound and socially
acceptable development policies and
program.

Biodiversity studies and
management of wetlands.

Universal Declaration on
Human Rights

The law provides for the promotion of
respect for rights and freedoms and
for progressive national and
international measures to secure the
effective recognition and observance
among people of signatories
themselves and among the territories
under their jurisdiction. Key provisions
include:

Article 19: Everyone has the right to
freedom of opinion and expression.

Article 20: (1) Everyone has the right
to freedom of peaceful assembly and
association. (2) No one may be
compelled to belong to an association.

Article 24: Everyone has the right to
rest and leisure, including reasonable
limitation of working hours and
holidays with pay.

Employment or labour issues
and protection of worker
welfare.

Arhaus Convention on Public
Access to Information and
Participation in Decision
Making and Access to Justice
in Environmental Matters
(1998)

Protection of the right of present and
future generations to live in an
environment adequate to their health
and well-being. Each party would
promote the rights of access to
information, public participation in
decision-making and access to justice
in environmental matters in
accordance with the provision of this
Convention.

Enhance Project information
disclosure, public consultation
and stakeholder engagement
for the Project.
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3.5 THE WORLD BANK SAFEGUARD POLICIES AND
SOCIAL ANALYSIS IN T RANSPORT PROJECTS

3.5.1 THE WORLD BANK SAFEG UARD POLICIES

For this Project, the World Bank is represented as the International Financial Institution (IFI). The Project
is therefore committed tOPs whiehesets aqutgequirbnentsittatrapplies®a nk 6 s
Borrowers. The World Bank OPs are as listed below:

OP 4.01 Environmental Assessment;

OP 4.04 Natural Habitats;

OP 4.36 Forestry;

OP 4.09 Pest Management;

OP 4.11 Physical Cultural Resources;

OP 4.10 Indigenous Peoples (replaces operational Directive 4.20 on Indigenous People);
OP 4.12 Involuntary Resettlement;

OP 4.37 Safety of Dams;

OP 7.50 Projects in International Waterways; and

OP 7.60 Projects in Disputed Areas.
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The specific OPs applicable to (or triggered by) the Upper West Road Project include OP 4.01, OP
4.04, OP 4.36, OP 4.11 and OP 4.12. Summary of these safeguard policies are presented in Table 3-3.

Table 3-3 Project Triggered or Applicable World Bank Safeguard Policies
. . Triggered /
Policy Summary of Core Requirements Applicable

Screen early for potential impacts and select appropriate
instrument to assess, minimize and mitigate potentially
adverse impacts. The assessment takes into account the

OP 4.01 Environmental natural environment (air, water, and land); human health Yes

Assessment ) . .
and safety; social aspects (involuntary resettlement,
indigenous peoples, and physical cultural resources); and
transboundary and global environmental aspects.
Do not finance projects that degrade or convert critical
OP 4.04 Natural habitats. Support projects that affect non-critical habitats
. . . . . Yes
Habitats only if no alternatives are available and if acceptable

mitigation measures are in place.

Support sustainable and conservation-oriented forestry.
OP 4.36 Forestry Do not finance projects that involve significant conversion Yes
or degradation of critical forest areas or critical vegetation.

Investigate and inventory cultural resources potentially
OP 4.11 Physical affected. Include mitigation measures when there are
Cultural Resources adverse impacts on physical cultural resources or avoid if
possible.

Yes

Avoid involuntary resettlement or displacement to the
extent feasible, or to minimise and mitigate its adverse
social and economic impacts. Assist displaced persons in
OP 4.12 Involuntary their effort to improve or at least restore their standards of
Resettlement living. Displaced persons should be provided with
opportunities for participation in the project and sharing in
project profits. Pay compensation for affected assets at
replacement cost through an approved RAP.

Yes
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3.5.2 THE WORLD BANK GROUP ENVIRONMENTAL, HEALTH AND
SAFETY GUIDELINES

The World Bank Group Environmental, Health and Safety (EHS) Guidelines are technical reference
documents with general and industry-specific examples of Good International Industry Practice (GIIP).
Industry sector EHS guidelines are designed to be used together with the general EHS guidelines
document, which provides guidance to users on common EHS issues potentially applicable to all
industry sectors. The EHS guidelines for toll roads include information relevant to the construction,
operation and maintenance, as well as decommissioning of large sealed road projects, including
associated bridges and overpasses; while the general guidelines are applicable to facilities or projects
that generates emissions to air at any stage of the project lifecycle. The general guidelines provide GIIP
advice relating to the following elements, to protect human health and the environment:

1 Environmental

Air Emissions and Ambient Air Quality;
Wastewater and Ambient Water Quality;
Water Conservation;

Hazardous Materials Management;
Waste Management;

Noise; and

Contaminated Land.

O O O 0O O o o

1 Occupational Health and Safety
0 General Facility Design and Operation;

o Communication and Training;

0 Hazards - Physical, Chemical, Biological and Radiological;
o PPE Usage; and

o Monitoring.

1 Community Health and Safety
o Water Quality and Availability;

o Structural Safety of Project Infrastructure
o Life and Fire Safety;

o Traffic Safety; and

o Emergency Preparedness and Response.

The IFC EHS General Guidelines are relevant to the proposed project as they provide applicable GIIP
for handling r el evant EHS i ssues. Al so rel evant is
Management Conditions for Construction Contracts (See Appendix 1 in Annexure A).

3.5.3 SOCIAL ANALYSIS IN T RANSPORT PROJECTS: G UIDELINES FOR
INCORPORATING SOCIAL DIMENSIONS INTO BANK -SUPPORTED
PROJECTS, 2006

According to the World Bankés Social Analysis
Dimensions into Bank-Supported Projects, social analysis in the World Bank has grown over the years
from focusing largely on adverse impacts and compliance with safeguard policies to a more
comprehensive framework i a broader focus on opportunities, constraints and risks to development
that arise from the social context. Transport is an integral part of any countr y 6 s e c on o my
the poor in gaining access to services and employment opportunities. At the same time, the provision
of transport infrastructure often disproportionately affects the poor through unmitigated adverse
impacts.
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Social analysis in Bank-supported Projects is a tool that enhances the following:

Assessment of project feasibility
Understanding the project environment
Project responsiveness to community needs
Maximization of project benefits

Sensitivity to potential project related risks
Efficiency of project implementation
Evaluation of project outcomes and impacts
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Transport sector covers a wide array of social issues that span products, processes and outcomes.

Transport has important linkages with poverty, gender, inclusiveness of the elderly and people with

disabilities, HIV/AIDS, access to social services (health, education® market, employment etc.).
Transport is integral to the World Bankds mission of
other sectorial interventions may be ineffective as poor people cannot reach them. Transport concerns

differ for rural and the urban poor and also for men, women and children.

In the development and improvement of road infrastructure, it is important to consider the gender
characteristics and variations evident in the given locality or project area. The designing and planning
of any road infrastructure should allow for inclusions and exclusions of the design that will highlight the
unique features of each gender. Thus, the International Forum for Road Transport Development
(IFRTD), stipulates that designs created by Engineers should not only take a look at the economic
productivity of road infrastructure but must ensure that created works should have a gender dimension
to it to increase the socio-economic opportunities of the various groups; particularly women and
children.

3.6 GAP ANALYSIS BETWEEN NATIONAL LEGISLATION S
AND WORLD BANK POLIC IES/ STANDARDS

Generally, there is very little or no gap between the national regulations and World Bank requirements
regarding the environmental assessment of road projects of the type as this OPBRC Project as the
conduct of an ESIA is a mandatory requirement under both, with the aim of achieving an
environmentally and socially sound and sustainable project. However, on the social front and especially
in relation to Involuntary Resettlement and Vulnerable Groups, some significant gaps exist between the
national regulations and the World Bank Policies.

A summary of the observed gaps is presented in Table 3-4 below and includes a column on measures
that will be used to bridge the identified gaps so that the project achieves the highest level possible of
environmental and social sustainability, and that PAPs are protected by the highest possible standard.

Where there are differences between the provisions or requirements of the World Bank and the Laws
of Ghana, the policy or regulation that guarantees the highest standard of environmental and social
protection, as well as addresses the interests of PAPs will be applied under this project.

Table 3-4 Gaps between Ghana Legislation and World Bank Policies / Standards
Topic Ghana L_eglslatlon WorI(_j Bank Gap Filling Procedures
Requirement Requirement
Both national and World
Conduct of ESIA Mandatory Mandatory Bank requirements will be
applied.
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Ghana Legislation

World Bank

Topic Requirement Requirement Gap Filling Procedures
Compensation payments
o are done prior to
Timing of .
compensation Prompt Prior to displacement displacement (or L
commencement of civil
payment

works on the impacted
land)

Calculation of

Fair and adequate

Full replacement cost

The Replacement Cost
Approach (RCA) will be
adopted for the

compensation .
calculation of
compensation
Tenants or - Are to be provided Are to be provided
No provision. Are . :
squatters, resettlement assistance resettlement assistance

including settlers /
migrants

deemed not to be
eligible

(but no compensation for
land)

(but no compensation for
land).

Resettlement

In the event where
inhabitants have to
be physically
displaced, the State
is to resettle them
on fisuitahb
with due regard for
their economic well-
being and social

Affected people who are
physically displaced are to
be provided with
residential housing, or
housing sites, or, as
required, agricultural sites
at least equivalent to the
old site. Preference to be
given to land-based
resettlement for displaced

Physically displaced
PAPs are to be provided
with housing sites at least
equivalent to the old site.

Preference to be given to
land-based resettlement
for displaced persons

whose livelihoods are

land-based (i.e. farmers,
etc.). Periodic monitoring
is required during project

Resettlement
assistance

and cul t ur| personswhose livelihoods | life to ensure that the
are land-based PAPs have adjusted to
their new environment
No specific

provision with
respect to additional
assistance and

Affected people are to be
offered support after
displacement, for a
transition period

Affected people will be
offered resettlement
support to cover a
transition period.

monitoring
Particular attention to be Particular attention to be
paid to vulnerable groups, | paid to vulnerable groups,
Vulnerable groups No s_p_ecmc espemall_y those below the | especially th_ose below
provision poverty line, the landless, | the poverty line, the

the elderly, women and
children

landless, the elderly,
women and children

Livelihood
restoration and
assistance

There are no
specific laws or
regulations
specifying support
for livelihood
restoration and
transition and
moving allowances.

Livelihoods and living
standards are to be
restored in real terms to
pre-displacement levels or
better.

Ghanaian law to align
with World Bank policy.
Livelihoods and living
standards are to be
restored in real terms to
pre-displacement levels
or better.

Information and
consultation

The owner/occupier
of the land must be
formally notified at
least a week in
advance of the

Displaced persons and
their communities are
provided timely and
relevant information,
consulted on resettlement

Displaced persons and
their communities will
receive timely and
relevant information,
consulted on resettlement

91




Ghana Legislation

World Bank

Topic Requirement Requirement Gap Filling Procedures
intent to enter, and options, and offered options, and offered
be given at least 24 | opportunities to participate | opportunities to
hour s & n ot]inplanning, implementing, | participate in planning,
actual entry and monitoring implementing, and
resettlement monitoring resettlement
Appropriate and
: accessible grievance
Appropriate and X .
) . mechanisms established
. Access to Court of accessible grievance .
Grievance The Grievance Redress

Law

mechanisms to be
established

Mechanism (GRM) must
be accessible, reliable
and transparent
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4.0 ESIA PROCESS, APPROACH AND

METHODOLOGY

This Chapter presents an overview of the process undertaken to complete the ESIA for the Upper West
Roads Project. It describes key stages and methodologies adopted to collect baseline environmental
and social information and to identify and assess potential significant impacts from the road
reconstruction or rehabilitation.

The ESIA process followed the requirements of LI 1652 and the World Bankd Environmental and Social
Framework.

Generally, the methodology employed in carrying out the ESIA study included the following:

f
f

Project definition and streamlining of the TOR for the study;

Literature search for theoretical support and direction. This involved undertaking desktop research
to establish an environmental information database for the ESIA. Consulted materials included
textbooks, articles, reports, maps, satellite images, photographs, etc. Some relevant documents or
literature consulted include:

Environmental Assessment Procedures and Guidelines (EPA, 1996)

Environmental Assessment Guidelines for the Transport Sector (EPA, 2010)

The Rapid Impact Assessment Matrix (RIAM) for EIA (Pastakia and Jensen, 1998)

Roads and their Major Ecological Effects (Forman et al., 1998)

The Ecological Effects of New Roads - A Literature Review (Spellerberg and Morrison, 1998)
Introduction to Environmental Impact Assessment (Glasson et al., 2012)

Procedure for Environmental and Social Review of Projects (IFC, 1998)

Evaluation of Ecological Impacts from Highway Development (USEPA, 1994)

National Biodiversity Strategy for Ghana (MEST, 2002)

O O o O o o o o o

Preliminary screening and gap analysis. A reconnaissance survey was first undertaken to
familiarize the ESIA Team with the Project area and to facilitate concept design of field work
execution. The field work covered relevant aspects of the bio-physical and socio-economic
environment (including preliminary consultations and interaction with stakeholders within selected
communities along the road corridor);

Baseline survey involving field sampling and specialist field studies. This was relevant to verifying
and complementing information obtained from literature search or review. This also involved
administration of questionnaires, Focus Group Discussions and relevant community and
stakeholder interviews;

Predicting the potential impacts of the Project activities and recommending measures for mitigation
of negative impacts and enhancement of positive impacts. This included the incorporation of expert
opinions in identify potential environmental impacts and in predicting their significance (empirical
worst-case scenario). Specialist consultants who were part of the project team were consulted for
their judgement on issues relating to the potential impacts of the Project;

Development and incorporation of a comprehensive ESMP; and

Report preparation to World Bank standards with considerations to the environmental and social
performance requirements of the ESA for TSIP (MRH, 2017) guideline document.

The process can be broken down into the following key stages:
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Screening and Gap Analysis

Stakeholder and public engagement;

Baseline data collection;

Project description and interaction with design and decision-making;

Assessment of impacts and identification of mitigation and/or enhancement measures;
Reporting and disclosure.

=2 =4 =4 -4 -4 4

The subsequent sections provide further details on how each stage of the ESIA process was applied to
the Project.

4.1 SCREENING AND GAP ANALYSIS

Preliminary screening was undertaken to identify important issues to be examined in detail during the
impact assessment phase. The screening assessment consisted of initial field observations, initial data
collection, familiarization with the physical and biological environment of the Project area and initial
assessment of existing human activities and impacts (without project).

The purpose of the screening was to identify key sensitivities and activities with the potential to
contribute to or cause potentially significant impacts to environmental and socio-economic receptors
and resources, and to evaluate potential alternatives for the Project. The screening was also aimed at
obtaining initial high-level stakeholder views through consultation, making sure that the process and
output are focused on the key issues.

Subsequent phases of the ESIA process focused on these key issues through the engagement of
stakeholders, the collection of information on existing environmental and socio-economic conditions,
understanding the impacts, and developing measures to enhance positive impacts or avoid, reduce or
remedy negative impacts.

4.2 STAKEHOLDER ENGAGEME NT

The key principle of consultation is for views of stakeholders to be considered and reported in the ESIA.
The objective is to make the process or assessment inclusive, robust and transparent, and that it
considers the full range of issues or perceptions to an appropriate level of detail.

Stakeholders include those individuals, groups or organizations who themselves could be directly
affected by the Project (PAPSs). It also includes those individuals or organizations who although not
directly affected by the Project, represent those affected or have a regulatory duty, an interest, influence
or secondary involvement in the Project (secondary stakeholders).

Stakeholder engagement continued throughout the ESIA process. To allow for legislative requirements
and Project standards to be met, stakeholder concerns were incorporated and addressed in the impact
assessment process and sources of existing information and expertise were identified and drawn upon.
Details on stakeholder consultations, including list of stakeholders consulted, along with a summary of
their views and comments on the Project is presented under Chapter 6.0 of this report.

4.3 BASELINE DATA COLLEC TION

Environmental and social baseline studies were undertaken for the feeder roads. The baseline studies
were undertaken to provide an understanding of prevailing social and environmental conditions, and
also to provide a basis for future monitoring of the environmental and social consequences of the
Project. The description of the baseline environmental and social conditions provides information on
receptors and/or resources that have been identified during screening assessment as having the
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potential to be significantly impacted by the Project. It also describes baseline conditions that have been
used as basis for the impact assessment phase.

The description of the baseline conditions is aimed at providing sufficient detail to meet the following
objectives:

To identify the key conditions and sensitivities in areas potentially to be impacted by the Project;
To provide data to aid the prediction and evaluation of potential impacts as a result of the Project;
To understand stakeholder concerns, perceptions and expectations regarding the Project;

To allow development of appropriate mitigation and enhancement measures later in the ESIA; and
To provide a benchmark to assess future changes and to assess the effectiveness of proposed
measures.

=A =4 =4 =4 4

The feeder roads are already existing roads, as such, for the environmental baseline studies, the focus
of specialist investigations was placed on the present terrestrial and aquatic biodiversity (flora and
fauna) of the Project area. It is deemed the major potential impact of the road reconstruction or
maintenance works will be to the biodiversity composition of the Project area. Ambient noise and air
quality baseline data collected from some communities in the region assisted in describing patterns and
trends in the environment. The literature reviewed included the District/Municipal Medium-Term
Development Plans, among others.

Similarly, studies like geotechnical (soils and materials) investigations and hydrological surveys were
covered under separate studies that form part of the scope of the design component of works and
details are reported separately in the Design/Geotechnical Investigation Factual Report.

4.3.1 METHODOLOGICAL APPRO ACH TO ENVIRONMENTAL BASELINE
DATA COLLECTION

4311 LANDSCAPE AND VISUAL

An initial reconnaissance and roads handover field visit was first undertaken where the Client officially
handed over the various roads under the OPBRC Project to the Consultants. Other site visits were then
subsequently undertaken by the Consultant as part of various studies conducted. The condition of the
feeder roads was assessed and photographs were taken from key visual receptor locations and GPS
coordinates taken.

This procedure was undertaken to provide an understanding of the road terrain or landform. Details
assessed included topography (defining categories in flat, undulating or hilly areas), road surface type
(e.g., gravel or earth), road width and road surface condition (dusty, loss of gravel, erosion, potholes,
and rutting or sunken tracks), and drainage issues.

4312 TERRESTRIAL AND AQUATIC BIODIVERSITY

Surveys were carried out for floral coverage, fauna and hydrobiology between 8" and 12t April 2019.
The terrestrial and aquatic biodiversity baseline study was set out to achieve the following objectives:

1 Conduct a natural resource evaluation of the Project corridor of influence using appropriate survey
methods;

1 Identify flora and fauna (including rare and endangered species, if any) that are native to the Project
area and recommend Project compliance with national regulations governing the protection of such
biodiversity; and
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1 Determine the impacts that the Project may have on the existence of these species and develop
mitigation and/or enhancement measures or suggest alternatives to the implementation of the
Project.

The terrestrial and aquatic biodiversity baseline data collection process included flora and fauna
ecological components of land and freshwater resources in the Project area. This involved desktop
studies and field sampling. The desktop study involved a review of existing secondary data, including
reports of ecological studies conducted in the broader Project area. This helped to obtain a broad
understanding of the existing bio-data in the Project area and to identify valuable ecological components
(VECs) known or likely to occur. Reference was also made to the following documents:

1 Hawthorne, W. (1995). Forest of Ghana Geographic Information Exhibitor Manual.
IUCN/ODA/Forest Dept. Republic of Ghana.

1 Hutchinson, J. & J.M. Dalziel, (1972). Flora of West Tropical Africa. 2nd edition. Revised by Keay,
R.W.J. and F.N. Hepper, Crown Agents, London.

1 Arbonnier, M. (2004). Trees, Shrubs and Lianes of West African Dry Zones. CIRAD.

1 White, F. (1983). The vegetation of Africa. A Descriptive Memoir to Accompany the
UNESCO/AETFAT/UNSO Vegetation Map of Africa. UNESCO. Paris.

1 Innes, R. (1977). A Manual of Ghana Grasses. Tolworth Tower, Surbiton, Surrey, Land Resources
Division, Ministry of Overseas Development.

The sampling method adopted for the terrestrial biodiversity study was the Rapid Botanic Survey (RBS)
plotless sampling techniques, which involved making frequent stops during the drive-through (especially
at areas of noticeable unique landscape physiognomies) to take random samples (descriptions) of flora
and fauna species encountered, instead of painstakingly walking the entire road link. This methodology
was informed by the observed homogeneousness (little diversity) of plant species compositions when
the roads were traversed during the initial reconnaissance survey. Sample locations along the road
were also selected based on (i) whether the road intersects a river / stream and/or (ii) if the road occurs
close to a major town or market town. The vegetation patterns were examined (including at specific
locations such as along riverbanks, dams/dugouts, reed swamps, etc.) and remotely sensed imagery
support using drone technology (with DJI Mavic 2 Pro Drone) was employed (Figure 4-1).

Specimens of species that could not readily be identified in the field were identified in the Ghana
Herbarium. Nomenclature used largely follows Hutchinson and Dalziel (1954-72) with updates from
recent taxonomic revisions. A checklist of floral species encountered along the routes traversed was
made. A semi-quantitative rating to provide estimate of relative abundance of each type of plant found
were assessed using the DAFOR scale where: D = Dominant; A = Abundant; F = Frequent; O =
Occasional; R = Rare (Morris, 1995). The conservation status of all the species were verified in the
International Union for Conservation of Nature (IUCN) Red List.
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Figure 4-1 Biodiversity Specialists Operatingt he DJI Mavic 2 Pro Drone during Baseline
Data Collection

Four main methods were used in the faunal survey:

1 Direct/opportunistic observation,

Identification of animal spoors,

Interviews, and

Desk surveys of available literature and scientific reports on fauna of the Upper West Region and

particularly those relating to the study area. These included:

0 Wechiau Community Hippo Sanctuary (2012); Sheppard et al. (2010); Borrow and Domey
(2010); IUCN Red List of Threatened Species (2018 Version 2); Hughes and Barry (1969);
Serle et al. (1992); Delany Happold (1979); Kingdom (1987); Hughes (1988); Haltenorth and
Diller (1988); and Larsen (1994).

= =4 =4

Direct/opportunistic observation involved recording any animal sightings or animal trails while driving or
walking within the project area. Birds were surveyed using a pair of binoculars (Bushnell H20 8 x 42
mm Roof Prism, Bushnell Performance Optics Company, China). Bird names followed Borrow and
Demey (2010). Transect walks to spot animal spoors (any sign left by a living animal, such as feeding
sites, regular pathways, tracks, footprints, faecal pellets, nests, etc.) were also undertaken.

Some individuals in villages within the project area were also interviewed to gather information about
the fauna of the area (Figure 4-2). The interviews focused mainly on the various animals that commonly
occurred in the area and their relative abundance. All interviews were conducted in English with the
support of translator who speaks the Dagaare and Sisaala languages. Thus, the local names of the
animals were translated into English by the assistant when the interviewees do not know the English
name of the species. Animal parts such as jaws, horns, etc., kept by hunters as trophies were also
looked out for in the communities.
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¥ ity
Figure 4-2 Interview of Locals to Gather Information on Terrestrial and Aquatic Fauna

Similarly, the aquatic biodiversity study employed purposive sampling methodology whereby focus was
restricted to perennial waterbodies encountered. On a drive along the stretch, a stop was made at
waterbodies within 100 m of the road and water quality samples and in-situ readings were taken at
some locations using a test kit (Figure 4-3). The in-situ water quality analysis was conducted with a
Horiba U-50 multiparameter water quality checker. Water samples obtained were collected with a pre-
cleaned water sample bottle, kept in a cooler with ice packs at approximately 4°C and transferred to the
Department of Marine and Fisheries Sciences Laboratory of the University of Ghana for further analysis.
The parameters analysed in-situ were water temperature, pH, dissolved oxygen, turbidity, total
dissolved solids and conductivity. Laboratory analyses were conducted for nitrates, ammonia,
phosphates, silicates, sulphates, magnesium and calcium.

At each waterbody or water source, a GPS location was taken and a visual assessment (types and
abundance of species) made of typical aquatic biota (plant and animal life), in addition to noting the
conditions of the habitat. Some key informants found in the vicinity of the waterbodies were interviewed
to provide local information on species diversity and abundance within the waterbodies.

A desktop study was also conducted into water quality and aquatic biota for the study area. Literature
sources used for the study included Abban et. al. (1995), Abban et al. (2002), Abobi et al. (2015),
Amevenku and Quarcoopome (2006), Dankwa et al. (1999), Kpieta and Laari (2014), Alhassan (2014),
Alhassan and Ofori-Danson (2016), Alhassan et al. (2016), among others.

Figure 4-3 Aquatic Baseline Studies and Water  Quality Sampling
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4.3.2 METHODOLOGICAL APPRO ACH TO SOCIAL BASELI NE DATA
COLLECTION

The social baseline draws on a range of primary data collected for the ESIA, and publicly available
secondary data. To provide further background to the baseline, some of the information gathered was
presented within the national, regional and district framework or context.

The social baseline study was undertaken to achieve the following objectives:

1 Determine if the Project area as a whole is of a higher special interest to the community, including
but not limited to cultural, religious, and aesthetic use or value and for which reason there may be
potential of conflicts arising due to the Project;

1 Identify and report areas of conflict where resources use between the Project and the public may
overlap and recommend effective measures to mitigate such conflicts;

91 Identify feasible employment opportunities on the Project for residents, as well as identify PAPSs;

1 Conduct a Social Impact Assessment, including gender analysis and Citizen Engagement
Assessment (CEA) and highlighting major risks or impacts to public health and safety attributable
to the road Project;

1 Present data gathered on the Project risks or impacts both qualitatively and quantitatively, along
with relevant mitigation and enhancement measures or alternatives; and

1 Propose contingency plans, including RAP to govern the construction and operation of the Project
and to address issues or incidents that may occur, e.g., physical injury to workers, displacement of
people and compensation issues.

A combination of methodologies was utilized to collect both quantitative and qualitative socio-economic
data and included:

1 Review of relevant secondary data;

1 Household questionnaire survey;

1 Key Informant Interviews (KII) with various stakeholders such as the District Assemblies,
government regulatory agencies and professional bodies, as well as community opinion leaders;

1 Focus Group Discussions (FGD) with residents or communities along the roads;

9 Participatory Appraisal (PA) techniques used during FGD, including community mapping;
9 Drive-through and walkover field surveys or observations; and

I Examination of satellite imagery to identify areas of sensitivity.

Some highlights on the study methodology are presented below and further details on the baseline
information or data gathered are presented in Chapter 5.0 of this report.

4321 PRE-TESTING OF QUESTIONNAIRE

A questionnaire pre-testing schedule (or pilot) was undertaken on 16" May, 2019 to assess

respondent sé under standi ng a nahdircreassvtbervalidity and reliabiity ef the |

survey. The pilot comprised a team of two (2) Enumerators and two (2) locally engaged Field Assistants
who assisted with interpretation into the local language. A total of eight (8) farmers were interviewed.
The pilot provided thete am wi t h an initial bi r d¢dnfirmed theeaccuracy of
the questions asked. It also helped the Field Assistants appreciate the precision needed in the
interpretation, as well as managing time per respondent. Figure 4-4 shows the pre-testing training with
the field team.
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Figure 4-4 Training / Induction of Field Assistants (Left) and Core Team Briefing (Right)

4322 DATA COLLECTION

The key instrument for primary data collection was direct questionnaire administration to residents living
along the selected road networks (Figure 4-5). In all, a total of two hundred and eighty-one (281)
households living in thirty-two (32) communities situated along the road networks (within 1km) in the
three (3) municipalities / districts were interviewed. A total sample size of three hundred and twenty
(320), representing ten (10) households each from thirty-two (32) out of fifty-four (54) communities
identified along the road network were initially targeted as the zone of influence for the study. However,
as a result of scheduling difficulties, the 281 households were the ones interviewed and reported on.
Out of this number, 73.7% of the respondents made up of two hundred and seven (207) were males
and seventy-seven (74) representing 26.3% of the respondents were females. About 64.1% of the
respondents are household heads whereas the remaining are relations of the household head, and only
26.1% of the household heads are females with majority (73.9%) being males. The basis for sampling
was proximity of community to a project road and availability of household head or representative for
the questionnaire administration. The selection of the households was done randomly.

Through the instrumentation of unstructured interviewing, i.e., Key Person Interviews (KPI) and FGD,
consultations were also held with individuals and team of officials in both public and non-public sector
institutions. This included a meeting with the Coordinating Director of the Regional Coordinating Council
(RCC) to introduce the purpose of the study and also obtain his opinion or concerns about the project.
Some opinion leaders in the communities were also consulted.
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Figure 4-5 Household Questionnaire  Administration (Left) and Key Informant Interview
with Assemblywoman of Nyoli (Right)

4.3.2.3 DATA COLLATION AND A NALYSIS

Data collation of qualitative data was manually put together, while quantitative data was collected and
processed with computer-based software programs such as Statistical Package for Social Scientists
(SPSS), Stata and Microsoft Excel. All data gathered were disaggregated by sex. The collation and
analysis concentrated on the following, as a minimum:

I Bio-data of household representatives;

1 Occupations, incomes and expenditure;

1 Mode of transport and frequency of use of the project roads; and
1 Expected impacts and mitigation measures.

4.4 IMPACT ASSESSMENT AN D PROPOSITION OF
MITIGATION OR ENHANCEMENT MEASURES

The impact assessment stage comprised several steps that collectively assessed the way the Project
will interact with elements of the bio-physical and socio-economic environment, and potentially impact
them. The potential impacts of the road development were identified by superimposing Project elements
onto the existing social and environmental baseline conditions. A checklist method was used to identify
the impacts and recommend mitigation and/or enhancement measures.

The steps involved in the impact assessment stage are described in greater detail in the subsequent
sections.

44.1 OVERVIEW

The purpose of the impact assessment is to identify and evaluate the likely significance of potential
impacts on identified receptors and resources according to defined assessment criteria, to propose
mitigation or enhancement measures, and to report the significance of the residual impacts that may
remain following mitigation.

The adequate assessment of potential impacts (positive or negative) from the Project necessitates the
development of a scientific method that will reduce the subjectivity involved in making such evaluations.
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From experience, Knight Piésold uses a simple, clearly defined method to accurately determine the
significance of the predicted impacts on the surrounding natural and/or social environment.

Nonetheless, an impact assessment will usually contain a degree of subjectivity, as it is based on the
value judgement of Specialists and Environmental Assessment Practitioners. The evaluation of
significance is thus contingent upon values, professional judgement, and dependent upon the specific
environment or community context. Ultimately, impact significance involves a process of determining
the acceptability of a predicted impact to society.

4.4.2 DEFINING THE NATURE OF THE IMPACT

An impact is essentially any change to a resource or receptor brought about by the presence of the
Project component or by the execution of a Project related activity. The terminology used in this report
to define the nature of an impact is presented in Table 4-1 below.

Table 4-1 Impact Description
Terminology Definition
o, An impact that is considered to represent an improvement on the baseline or
Positive . -
introduces a positive change.
Negative An impact that is considered to represent an adverse change from the baseline

or introduces a new undesirable factor.

Impacts that result from a direct interaction between a planned project activity
and the receiving environment/receptors (e.g., between occupation of a site
and the pre-existing habitats or between an effluent discharge and receiving
water quality).

Direct impact

Impacts that result from other activities that are encouraged to happen as a
Indirect impact consequence of the Project (e.g., in-migration for employment placing a
demand on resources).

Impacts that act together with other impacts (including those from concurrent
or planned future third-party activities) to affect the same resources and/or
receptors as the Project.

Cumulative
impact

4.4.3 ASSESSING SIGNIFICAN CE

The Knight Piésold impact significance rating system is based on the following equation:

Significance of Environmental/Social Impact = Consequence x Probability

The consequence of the impact is derived from the following factors:

1 Severity / magnitude- the degree of change brought about in the environment;
1 Reversibility - the ability of the receptor to recover after an impact has occurred,;
9 Duration - how long the impact may be prevalent; and

1 Spatial extent - the physical area which could be affected by an impact.

The severity, reversibility, duration, and spatial extent are ranked using the criteria indicated in Table
4-2 and then the overall consequence is determined by adding up the individual scores and multiplying
it by the overall probability (the likelihood of such an impact occurring). Once a score has been
determined, this is checked against the significance descriptions indicated in Table 4-3.

Once the significance of the impact has been determined, it is important to qualify the degree of
confidence in the assessment. Confidence in the prediction is associated with uncertainties, for
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example, where information is insufficient to assess the impact. Degree of confidence can be expressed
as low, medium or high.

It should be noted that significance can be determined also based on regulations, standards, guidelines,
norms, etc., which may need to be taken care of in assessment methods. The significance rating
adopted for assessing impacts in this report does not explicitly incorporate a legal or regulatory constant
in its rating process. However, it is expected that environmentally sensitive areas backed by legislations,
guidelines and norms (e.g., areas marked by law as environmentally sensitive areas per schedules 5
of LI 1652) will by their nature have very high significance rating based on the combined effect of the
criteria incorporated in the equation. In such instances, they will receive higher scores, hence a resultant
high overall significance.
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Table 4-2

Ranking Criteria

Severity /
Magnitude (M)

Reversibility (R)

Duration (D)

Spatial extent (S)

Probability (P)

51 Very highi The
impact causes the
characteristics of the
receiving environment/
social receptor to be
altered by a factor of
807 100 %

51 Irreversible

Environmental - where natural
functions or ecological processes
are altered to the extent that it will
permanently cease.

Social - Those affected will not be
able to adapt to changes and
continue to maintain pre-impact
livelihoods.

51 Permanent - Impacts that
cause a permanent change in the
affected receptor or resource
(e.g., removal or destruction of
ecological habitat) that endures
substantially beyond the Project
lifetime.

51 International - Impacts that
affect internationally important
resources such as areas protected
by international conventions,
international waters etc.

51 Certain/Definite - The
impact will occur with 80 1 100
% certainty.

471 High i The impact
alters the
characteristics of the
receiving environment/
social receptor by a
factor of 601 79 %

471 Long term - impacts that will
continue for the life of the Project
but ceases when the Project
stops operating (16 1 30 years).

47 National - Impacts that affect
nationally important environmental
resources or affect an area that is
nationally important/ or have
macro-economic consequences.

471 High probability i There is
a60i 79 % likelihood that the
impact will occur.

31 Moderatei The
impact alters the
characteristics of the
receiving environment/
social receptor by a
factor of 40 7 59 %

31 Recoverable

Environmental - where the affected
environment is altered but natural
functions and ecological processes
may continue or recover with human
input.

Social - Able to adapt with some
difficulty and maintain pre-impact
livelihoods but only with a degree of
support or intervention.

31 Medium term - Impacts are
predicted to be of medium
duration (57 15 years).

31 Regional - Impacts that affect
regionally important environmental
resources or are experienced at a
district to regional scale as
determined by administrative
boundaries, habitat
type/ecosystem.

31 Medium probability T
There is a 401 59 % likelihood
that the impact will occur.

271 Low T The impact
alters the
characteristics of the
receiving environment/
social receptor by a
factor of 207 39 %

21 Short term - Impacts are
predicted to be of short duration
(less than 5 years).

21 Local - Impacts that affect an
area in a radius within 5 km
around the site.

21 Low probability I There is
a 207 39 % likelihood that the
impact will occur.
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Severity /
Magnitude (M)

Reversibility (R)

Duration (D)

Spatial extent (S)

Probability (P)

17 Minori The
impact causes very
little change to the

17 Reversible
Environmental - The impact affects
the environment in such a way that

17 Temporary - Impacts are
predicted to be intermittent/
occasional.

17 Site only - Impacts that are
limited to the site boundaries
within a kilometre radius of the

17 Improbable i There is less
than 20 % likelihood that the
impact will occur

characteristics of the
receiving environment/
social receptor and the
alteration is less than
20 %

natural functions and ecological
processes are able to regenerate
naturally.

Social - People/ communities are
able to adapt with relative ease and
maintain pre-impact livelihoods.

site.

Table 4-3 Significance Definitions
) Colour Scale Ratings
Score According to Impact Significance Definitions i iti
Assessment Matrix 9 Negative Positive
Ratings Ratings
Less than 25 significance An impact of negligible significance is where a resource or receptor will not be affected in
points indicate Negligible any way by a particular activity, or the predicted effect is deemed to be imperceptible or is Negligible Negligible
Significance indistinguishable from natural background levels.
Between 26 and 49 An impact of low significance is one where an effect will be experienced, but the impact
significance points indicate magnitude is sufficiently small and well within accepted standards, and/or the receptor is of Low Low
Low Significance low sensitivity/value.
An impact of moderate significance is one within accepted limits and standards. The impact
on the receptor will be noticeable and the normal functioning is altered, but the baseline
Between 50 and 75 condition prevails, albeit in a modified state. The emphasis for moderate impacts is on
significance points indicate demonstrating that the impact has been reduced to a level that is As Low as Reasonably Moderate

Moderate Significance

Practicable (ALARP). This does not necessa
r educed impactsfibutthat dnoderate impacts are being managed effectively and

efficiently to not exceed accepted standards.

An impact of high significance is one where an accepted limit or standard may be exceeded,
or large magnitude impacts occur to highly valued/sensitive resource/receptors. An impact
with high significance will completely modify the baseline conditions. A goal of the EIA
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Score According to Impact
Assessment Matrix

Significance Definitions

Colour Scale Ratings

76 to 100 significance points
indicate High Significance

process is to get to a position where the Project does not have any high negative residual

impacts, certainly not ones that would endure into the long term or extend over a large area.

However, for some aspects there may be high residual impacts after all practicable

mitigation options have been exhausted (i.e., ALARP has been applied). An example might
be the visual impact of a development. It is then the function of regulators and stakeholders
to weigh such negative factors against the positive factors, such as employment, in coming

to a decision on the Project.

Negative
Ratings

Positive
Ratings
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4.4.4 PROPOSITION OF MEASURES AND ASSESSING RESIDUAL
IMPACTS

For identified significant impacts, the Project team has identified suitable and practical mitigation and/or
enhancement measures that are implementable. These measures will be incorporated into the Project
design in order to avoid or reduce the negative impacts or enhance the positive impacts. A description
of the proposed mitigation and enhancement measures has also been included in the ESMP that has
been developed for the project, and included as an integral part of this ESIA report (See ESMP overview
in Chapter 1.0 and the detailed plan in Annexure C).

Residual impacts are those impacts which remain after the mitigation measures have been designed
and applied. Once the mitigation is applied, each impact is re-evaluated (assuming the mitigation
measure is effectively applied) and any remaining impact is rated again using the process outlined in
Section 4.4.3. The result is a significance rating for the residual impact.

4.5 INTERACTION WITH DESIGN AND DECISION MAKING

The interaction between the ESIA team and the design and decision-making process is one of the key
areas in which an ESIA can influence how a project develops. It includes involvement in defining the
Project and identifying those activities with the potential to cause environmental and socio-economic
impacts. Project planning, decision-making and refinement of the Project description continue
throughout the assessment process and in response to identified impacts.

During the ESIA process, there was liaison between relevant parties, including UWP, MRH, GHA, DFR,
and other institutions regarding identifying alternatives, impacts and potential mitigation or
enhancement measures. This included meetings to identify risks as early as possible in the planning
process and a review of proposed conceptual engineering designs aspects, as and when information
becomes available. The completed ESIA and proposed measures will also feed into the final designs
as the Project progresses towards construction.

4.6 CHANCE FIND PROCEDURE

A chance find procedure is a project-specific procedure that outlines the actions to be taken if previously
unknown cultural heritage is encountered. The possibility of chance finds cannot be underestimated
because the Project will involve earthworks and excavations. There is the possibility of encountering
family or clan graveyards, shrines, sacred groves and artefacts of cultural or religious significance. Also,
the chance find procedure applies to cultural heritage regardless of whether or not it has been legally
protected or previously disturbed.

The following steps are proposed to be followed in the event of a chance find during construction, in
line with the requirements oftheWor | d Bankés OP 48511 a(nsde et hSfodé M BoBnd s
Protection of Cultural and Heritage Resources (see Section 3.1.12):

1 Construction works should immediately cease along that section and the area appropriately
delineated.

1 GPS coordinates of the chance find should be taken and the area or spot identified with a flagging
tape.

1 The discovery or chance find should then be reported immediately to the Supervising Engineer or
whoever is in charge of the site.

107



The nearest authority on the road link (potentially the nearest District Assembly) should be
immediately informed about the find and the actions taken for them to contact the appropriate higher
authorities such as the GMMB or take appropriate decision on the way forward. For the Upper West
Region, there is a regional office of the Monuments Division of GMMB in Wa, that should be
contacted.

In the event that the chance find is human remains, the nearest Police Station should also be
informed to prepare the human remains for forensics examination.

In the case of removable antiquities or sensitive remains, a night guard should be arranged until
the responsible local authorities and/or personnel of the GMMB take over.

Cooperate with the responsible agencies to remove the find from the Project area.

Seek the advice of the responsible agencies (i.e., the Police, District Assembly and/or GMMB) on
the recovery, packaging and labelling of the find for transfer to the National Museum or other
alternative location at the choosing of the responsible authorities.

If the chance find is found to be an irremovable remain of cultural or archaeological importance
needing conservation, preservation, restoration and/or salvage, or the site found to be of high value
needing any of the above actions per the professional judgement of the relevant authorities,
necessary design changes would need to be made to accommodate the request and preserve the
site.

Construction work may resume only after permission is given from the responsible authorities
concerning safeguard of the heritage.
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5.0 ENVIRONMENTAL AND SOCIO-ECONOMIC
BASELINE

This Chapter provides baseline descriptions of the physical and biological environment of the Upper
West Package 1 roads corridor, as well as socio-economic baseline conditions.

The environmental baseline for the road package has been established through specialist surveys and
reference to available secondary literature, as well as some information obtained through interviews
with key informants. Information from literature review was captured for the wider Project area to make
up for unavailable information specific to the road servitude under study. The baseline environmental
conditions of the Project area were determined not only to provide an understanding of prevailing
environmental conditions but also to provide a basis for future monitoring of the environmental
implications of the Project.

The socio-economic baseline assessment examines the broader economic and social context at the
district level but also looks in detail at the way in which communities, households and individuals may
be affected by the project where they currently live. To provide a context to the potentially impacted
area, the social baseline includes data presented at the district level. This socio-economic baseline
study sought to:

1 Understand the existing socio-economic context of the project and provide a benchmark of pre-
project conditions to help predict project-induced changes and inform impact predictions (positive
and negative);

1 Provide a basis for monitoring to evaluate actual residual impacts and the success of proposed
mitigation and enhancement measures following implementation;

1 Provide comparative data, so that the project affected areas can be compared to national and
regional/district indicators;

1 Understand the existing socio-economic development context in the project area and the extent to
which the project supports and is aligned with local development objectives, if applicable;

91 Identify individual stakeholders and stakeholder organizations that may have roles and
responsibilities regarding implementation of the project (e.g., local administrators, politicians and
development NGOSs) or that are generally affected by the project; and

1 Provide a context for understanding feedback and perceptions from stakeholders, specifically
verifyingwhatisr eported by stakeholders and to under
perceptions of impacts and actual impacts.

5.1 SOURCE OF DATA AND NFORMATION

Primary and secondary data collection were appropriate means to gather baseline information on the
Project road networks. Primary environmental baseline data collection involved undertaking ecological
field studies for terrestrial and aquatic flora and fauna characterisation. Primary socio-economic
baseline data collection involved undertaking community and household surveys, through
administration of questionnaires, official consultations and focus group discussion with identified key
informants. Recruitment and training of local enumerators for the household data collection was
undertaken to eliminate language barriers and also to engage the locals at the various levels to become
part of the project and to start benefitting financially.

Some baseline information on the physical and socio-economic environment or conditions of the Project
area were obtained through review of secondary literature. Secondary data was obtained from various
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project background documents, including MMDAs analytical reports and from the Internet. The Ghana
Statistical Service (GSS) website and the Government dedicated website (www.ghanadistricts.com)
were also referred to in providing up to date information. The information gathered from these sources
were relevant in defining the general environmental and social settings of the Project area. Other
documents (resources) reviewed included;

District Analytical Report of the 2010 Population and Housing Census

Wa Municipal Medium-Term Development Plan (MTDP) 2018 i 2021

Wa West District Assembly Medium-Term Development Plan 2018 1 2021

Nadowli-Kaleo District Assembly Medium-Term Development Plan 2018 i 2021

Ghana Living Standards Survey (GLSS), Round 6 (GLSS 6)

The World Bank Policy on Environmental Assessment (OP/BP 4.01), including Public Consultation
and Disclosure

The World Bank Policy on Involuntary Resettlement (OP/BP 4.12)

The World Bank Policy on Physical Cultural Resources (OP/BP 4.11)

Social Analysis in Transport Projects: Guidelines for Incorporating Social Dimensions into Bank
Supported Projects

Environmental and Social Assessment for Transport Sector Improvement Project, 2017
Environmental and Social Management Framework for the Transport Sector, 2017

Resettlement Policy Framework for the Road / Transport Sector, 2017

=A =4 =4 =4 4 4

= =4 =4

=A =4 =4 =4

Environmental and Social Sustainability
I Rainfall Intensity Duration Frequency Curves (IDF), Ghana Metrological Agency (Updated under
the Transport Sector Improvement Project)

Data from the social survey conducted are presented below in Section 5.4. Additional details, including
questionnaires / survey instruments and list of stakeholders consulted are presented in Annexure B.
Consent was obtained from the respondents in relation to all the data or information they provided.

5.2 PHYSICAL ENVIRONMENT

5.21 LOCATION, TOPOGRAPHY AND DRAINAGE

The project is located in the far north-west corner of Ghana, entirely in the Upper West Region. Both to
the north as well as to the west, the project area is bordered by Burkina Faso. The entire project area
has a plain landscape with rolling and undulating land surface. The average height of the plain ranges
between 200m and 350m above sea level from the ridge that stretches from Wa in the south to the
Burkina Faso border in the north and that forms the watershed between the Black Volta in the west and
the Kulpawn river and White Volta in the East. The Volta River, with a catchment area (within Ghana)
of nearly 70% of the country, is by far the largest river draining the entire project area. The major sub-
basins of the Volta include the Black and White Volta Rivers, the Oti River and the Lower Volta, including
Lake Volta. The Volta River basin is shared with Cote d'lvoire, Burkina Faso, Togo, Benin and Mali.

Specifically, the Wa Municipality and Wa West District lays in the Savannah high plains, which
generally, is gently undulating with an average height between 160 m and 300m above sea level. Low
lying areas are found in the following localities; Charia, Zingu, Kperisi to the north and Piisi, Dapouha,
Boli, Sing, Biihe and Busa to the south. Valleys in the low-lying areas collect and retain water over long
period during the rainy season. The main drainage systems are the Sing-Bakpong and its tributaries to
the south and Billi and its tributaries to the north. The streams are seasonal and thus dry up during the
long dry season thereby reducing availability of water for agriculture and other uses such as domestic,
industrial and construction. The Nadowli-Kaleo district is also low lying but gently undulating at altitudes
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ranging between 150m-300m above sea level, though some parts average 600m. There is one major
stream, the Bakpong and several ephemeral streams, which flow into the Black Volta.

Generally, the poor road and track conditions in the project area are a result of inadequate drainage or
no provision for drainage at all. Drainage condition along the roads affect their passability. In terms of
passability, the project roads were categorized as either A (impassable all year road), B (impassable
part of the year) or C (passable). A road was categorized as impassable all year (Category A) when the
route includes a river crossing, but without a facility (bridge or major culvert) for vehicles to cross the
river.

5.2.2 GEOLOGY AND SOILS

Underlying the Wa Municipal and Wa West District are predominantly Pre-Cambrian, granite and
metamorphic rocks that have seen lesser weathering than similar rock types elsewhere in the country
due to low rainfall, high evapo-transpiration and less vegetation. Nevertheless, sourcing water from
boreholes has been successful because the rocks have well-developed fracture systems. This situation
has created the opportunity for the development of a quarry on the Wa - Busa road. There are two main
types of soil, the laterite and the savannah ochrosols. The others are clay found in the Charia community
which is famous for pottery and sand found in Nakore. The laterite soil occurs abundantly and is
excavated for roads and housing construction. The savannah ochrosols on the other hand are shallow
but support the growth of a variety of crops including millet, sorghum, soya beans, groundnuts, rice and
yams. underlain

Three main types of rocks underlie the Nadowli-Kaleo District; these are Birimian and Granite to the
west and some parts of the east, and basement complex to the east. These rocks also hold a
considerable quantity of water, which can readily be developed for use by drilling of boreholes and
sinking of wells. The soil types are laterite, sandy and sandy loam (savanna ochrosols). They are
generally poor in organic matter and nutrients as a result of the absence of a dense vegetative cover,
a situation largely caused by bush burning, overgrazing, protracted erosion and poor farming practices.

The geological map for Package 1 is shown in Figure 5-1 and the and the classification of materials
along the route is provided in Table 5-1.

Table 5-1 Classification of the Materials along the Route for Package 1
Age Supergroup Subgroup Description
Mesozoic - - msd: Mafic dyke,

dolerite (may include

pre-Mesozoic dykes,

may be concealed by
Voltaian cover).

Paleoproterozoic | Eburnean Plutonic Suite - gsht: Hornblende-biotite
tonalite, minor
granodiorite, minor
quartz diorite.

Paleoproterozoic | Eburnean Plutonic Suite - gsh: Hornblende-biotite
granitoid,
undifferentiated.

Paleoproterozoic |6 Tamneano6 Pl - tmbz: Biotite-hornblende
(monzo)granite, quartz

monzodiorite and
monzodiorite.

Paleoproterozoic | Birimian Supergroup Birimian Protoliths bmbt: Biotite schist
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Age Supergroup Subgroup Description

Paleoproterozoic | Birimian Supergroup Volcano-Plutonic Group | bvm: Basaltic flow,
subvolcanic rock and
minor interbedded
volcaniclastics.

Paleoproterozoic | Birimian Supergroup Volcano-Plutonic Group | bvc: Undifferentiated
volcaniclastics, spatially
associated and
interbedded with flow

rock.
Paleoproterozoic | Birimian Supergroup Volcano-Sedimentary bs: Sediment/
Group volcaniclastic sediment,
undifferentiated, locally
mica schist.
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Figure 5-1 Geological Map Extract (1: 1000,000 Ghana) for Package 1
5.2.3 CLIMATE

The project area has two marked seasons, namely, the wet and dry seasons. The South-Western
Monsoon winds from the Atlantic Ocean bring rains between April and October, while the North-Eastern
Trade winds from the Sahara Desert bring the long dry season between November and March. The
mean annual rainfall varies between 840mm and 1400mm. Most of the rainfall occurs between June
and September with its peak in August and it is not unusual to have very high rainfall figures
concentrated in a few rainy days. One feature of the rainfall pattern is that it tends to occur in heavy
downpours thus, that encourages run-off rather than soil moisture retention. The rainfall pattern is
irregular and unreliable. Sometimes, it results as long period of no rain during the farming season which
affects harvest.
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The project area has a mean annual temperature of 32°C and a mean monthly temperature ranging
between 36°C in March to 27°C in August. Relative humidity is between 70 and 90 percent during the
rainy season but is as low as 20 percent during the long dry season. Project specific areas experience
maximum average annual temperature within the range of 32 to 35 °C and minimum average annual
temperatures typically within the range of 22 to 25 °C. Areas around Nandom, Lawra and Lambusie
Karni Districts experience average annual minimum temperature of about 25 °C and average annual
maximum temperature of about 35 °C, whiles areas within Wa Municipal, Nadowli-Kaleo and Wa West
Districts experience annual minimum of about 22 °C and annual maximum temperature of about 33 °C.
Jirapa and Daffiama Bussie areas have an average annual minimum temperature of about 23 °C and
average annual maximum temperature of about 34 °C.

Rainfall and temperature data were also obtained from the Ghana Meteorological Agency. The rainfall
data obtained has a virtually complete record for a minimum period of 13 years at the Kaleo weather
station, 15 years at the Lawra weather station, and 17 years at the Wa weather station. All these three
stations have records for rainfall data as daily precipitation for their respective record periods. The
available recorded temperature data for the project area obtained from the Ghana Meteorological
Agency was for only Wa and is presented as monthly average minimums and maximums from 1998 to
2016. Analysis of rainfall records from the Ghana Meteorological Agency shows that the maximum
average monthly rainfall ranges between 227mm (Kaleo and Wa) and 264mm (Lawra), and occurs in
the month of August across all the recording stations. The average annual rainfall over the period for
which data was collected is as follows for the three stations: 942mm (Kaleo), 818mm (Lawra) and
1040mm (Wa).

Further reference can be made to the detailed climate assessment study conducted as part of the
Project and incorporated into the overall OPBRC Assessment Study Report (UWP, 2020) submitted
under a separate cover.

5231 HISTORIC AND CURRENT CLIMATE TRENDS

Overall temperature patterns of the Upper West Region reveal that there was an increase of average
annual temperature from 1990 to 2009, of 0.4°C (Subaar et al., 2018). The extreme heat events are
high throughout the region, as indicative of increasing temperatures. Climate trends also show that
there has been an increase in the number of hot days and hot nights between 1961 and 2003, and this
trend will likely continue in the coming years (Marke, 2013). A small increase in mean temperature
observed for the Upper West region indicates that between 1900-1909 temperatures were 27.67°C,
between 2005 and 2014 temperatures were 28.4°C, indicating that there was an increase of 0.37°C
(Assam et al., 2018). These findings by Assam et al. (2018) are similar to the research by Subaar et al.
(2018) which portrayed that the year 2001 was recorded as one with the highest annual mean
temperature of 29.2°C. Extreme heat conditions are likely to result in heat stress and other impacts on
road infrastructure at least once in the next five years. Figure 5-2 portrays that the entire Upper West
Region is subject to high risk of heat events. The extreme heat hazard for the Upper West Region is
classified as high. Prolonged exposure to heat, resulting in heat stress, is expected to occur once every
five years.
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Figure 5-2 Extreme Heat Risk Events in the Upper West Region for the Next Five Years
(2020-2025) [Adapted from Think Hazard, 2019 ]

The climate of the Upper West Region is characterised as a semi-arid area with mean annual rainfall
between 700-1200mm. Rainfall occurs during a seven-month season from April to October (Blench,
2006). The Upper West region experiences the hottest temperatures, and low rainfall (Marke, 2013).
The Upper West region is experiencing increasing changes in climate, particularly for rainfall patterns
which affect the quantity and quality of water for domestic and agricultural purposes (Zulfawu, 2017).

Recent research undertaken by Assam et al. (2018) indicated historical patterns of rainfall measured
for the years 1900-1909, which indicated the mean rainfall to have declined from 1122mm to 1068mm.
The Upper West Region has experienced significant increases in rainfall variability and decreases in
total rainfall in all the districts (Assam et al., 2018). Research undertaken by Subaar et al. (2018)
revealed that the annual average rainfall distribution of the Upper West Region, specifically the capital
of Wa Metropolitan showed that in the two decades (1990-2009), the lowest minimum annual rainfall
measured, was in 1998, which was 63.94mm; the highest annual average was measured in 2001, which
was 116.15mm. This indicates that there has been an increase in total annual rainfall within the first
decade (Subaar et al., 2018).

River floods are classified as high-low in the Upper West Region (Figure 5-3). Areas in the Upper West
Region, particularly the Lawra District as shown on the map remains particularly vulnerable to flood
risks. This region has experienced periodic and devastating flash floods from high-intensity short rainfall
duration (Twumasi et al., 2014). The risk of river flooding varies from low to high across different parts
of the region. Flooding within the area is likely to occur at least once in the next ten years resulting in
damage to infrastructure such as roads, especially roads situated adjacent to rivers.
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Figure 5-3 Extreme Flood Risk in the Upper West Region for the Next Five Years (2020 -
2025) [Adapted from: Think Hazard, 2019 ]

5.2.3.2 PROJECTED CLIMATE TR ENDS

Rainfall predictions for the Upper West Region indicate that, for the period 2010 to 2029, the year 2024
will record the highest annual rainfall of 131.55 mm. The predicted annual rainfall indicates a rise of
18.00 mm indicating a rise of 9.19 mm per decade (Subaar et al., 2018). Precipitation patterns are
expected to increase over the next decade, i.e., 2010-2029 (Subaar et al., 2018) [refer to Appendix 3
in Annexure A].

General Circulation Models (GCMs) have also predicted that mean temperature for the Upper West
Region will increase, and under one of the modelled scenarios, temperatures are predicted to rise by
2.1-2.4°C by the year 2050 (Marke, 2013). Predicted temperature patterns show that the highest
temperature of 36.4°C over the next two decades (2010-2029) will be recorded in the year 2024 (Subaar
et al.,, 2018). Overall temperature patterns reveal that there was an increase of average annual
temperature from 1990-2009, of 0.4°C, which would increase to an approximate change of 1°C over
the next two decades (2010-2029) for the Upper West region (Subaar et al., 2018).

5.2.3.3 SUMMARY OF HISTORIC AND PROJECTED CLIMAT E TRENDS

Table 5-2 provides a summary of the climate data for Ghana and the Upper West Region. Further
historic and projected climate data is presented in Annexure A (Appendix 3). Temperature in the region
has increased and is projected to increase in the medium and long term while rainfall has decreased
and are projected to decrease in the short-term future. With increased temperature, extreme heat
events are projected to intensify. Although rainfall is projected to decrease, the intensity of rainfall
events is projected to increase, which could result in more flood events occurring.
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Table 5-2

Summary of Historic and Projected

Rainfall and Extreme Events)

Climate for the Study Region (Temperatur e,

Historic Projected Weathgr Event

Region Risk
Temperature Rainfall Temperature Rainfall Heat Flood

Upper | Increase in Decrease Temperatures | Increase in High Low to

West temperature between 1900 | are predicted | precipitation high
between 1961 | - 1909 (Assam | torise by 2.1 trends
and 2003, etal., 2018). gegrees tbO 2.4 | petween 2010
including an Between 1990 hegrees y and 2010 and
: : and 2009 the year 2029 (Subaar
increase in the '
number of hot | | _ 2013).
daysanahor | Feln | nrease i
nights durin
thg same 9 | rainfall in the tefrgr:le(rjatures

. ' of 0.4 degrees
period. first decade. predicted for
2010-2029
(Subaar et al.,
2018).

Ghana | Increase by 1 | Decrease Increase by Decrease by High High
degree rainfall 1.02 degrees | 2.9% by 2040 | (Northern)
between between by 2040 Increase by and
1961-2000 1970-2011 Increase by 1.1% by 2060 Medium
(Republic of | (Issahaku et | 1.5 degrees Decrease by | (Southern)

Ghana, al., 2016). by 2060 1.7% by 2080
Increase by i

2015). (Republic of

) 1.8degrees | Ghana, 2015).
by 2080
(Republic of
Ghana, 2015).
524 CLIMATE CHANGE

Some identified potential anthropogenic causes of climate change in the project area include bushfires
and deforestation. Hunters in the area sometimes set fires to drive out game during hunting. People in
the project area also engage in indiscriminate felling of trees for charcoal production which leads to the
depletion of the tree cover in the area. Some herders also start fires at the beginning of the dry season
to facilitate the growth of new grass for livestock. The need for fresh green grass leads to the tendency
of herders to indiscriminately burn dry and undesirable vegetation to promote the growth of pasture.
These activities further worsen the already erratic rainfall pattern and destroys arable lands in the area.

Erratic changes in rainfall pattern have been observed in the area over the past ten years by some
residents. For instance, they report that the rains are now increasingly erratic and it rains for shorter
durations now than in the past during the rainy season which results in reduced amounts of rainwater
and negative impacts on farming and crop productivity. They have also noted that temperatures are
rising, citing high intensity of heat as a change. Climate change is also perceived to be affecting
livestock, as it is becoming more difficult to find water for animals, including the availability of fodder.
These reported developments corroborate studies by Alhassan and Hadwen (2017) that postulates that
changes in climate will result in decreased reliability and predictability of seasonal rainfall events,
placing strain on water resources especially in developing countries such as Ghana. Also, Zulfawu,
(2017) reported that the Upper West region is experiencing increasing changes in climate, particularly
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for rainfall patterns which affects the quantity and quality of water for domestic and agricultural
purposes. Various other studies (Marke, 2013; Subaar et al., 2018; Assam et al., 2018) also report
increasing temperature patterns and heat events in the Upper West Region.

Local weather prediction systems that used indicators such as clouds, bird calls and emergence of
certain insects were traditionally used to plan planting of crops and other livelihood activities. However,
community members report that these systems are no longer accurate and could not be relied upon for
planning their farming activities. The common sources of climate information in the project area include
NGOs such as CARE, agricultural extension officers, relatives, friends or neighbours, radio and TV.

Based on historical data (Twerefou et al., 2015; EPA et al., 2015), projections of temperature and rainfall
for Ghana indicates that there will be likely warming and an increase in rainfall variability by 2080. The
climate in Ghana is projected to be hotter, with gradual increases in minimum and maximum
temperatures in all ecological zones of the country. Research undertaken by Issahaku et al., (2016)
reveals that shorter rainy season and increased temperatures are projected for most parts of Ghana
and the number of hot days is predicted to increase while the number of cold nights is projected to
decrease. The spread of climatic change is expected to be more intense towards the Northern Ghana
regions than the South for both temperature and rainfall. Rainfall variability in these regions will
negatively affect supply of water resources and affect livelihoods in vulnerable communities. Increased
climate change will also have negative impacts on road infrastructure resulting in decreased access to
school and work due to flooded and damaged roads.

The Project was also evaluated in terms of the risks posed to it by climate change and these details are
presented in a comprehensive climate assessment study conducted as part of the Project and
incorporated into the overall OPBRC Assessment Study Report (UWP, 2020) submitted under a
separate cover.

5.25 AIR QUALITY

Air quality along the Project network routes is noted to be generally good, based on visual assessment.

Monitoring of the air quality in some of the communities along the project roads produced good results.

The TSP, PMg @nd PMFE4 concentrations at all the monitoring locations were below their respective

Ghana Standard values of 15 Ohebighestvalues @tingdmtheregoand 35 O
for TSP, PM1o and PM2:s were obtained in Nandom and the lowest in Ko. The highest figures obtained

were 80.04 O g / for TSP, 53.350 g / for PMioand 24.41 O g / fior PM2s. The lowest figures obtained

were 26.03 O g / for TSP, 18.54 O g / for PMio and 11.56 O g / for PMzs.

TheSOFl evels of 0.38 Og/ m recorded at Nandom Mar ket wa
Og/ m -héupaveraging time though the highest among all the SO values recorded. The highest

NOFval ue of 9. @ re€bgdédniThe valaesvas however within the Ghana Standard value

of 250 Og-hauravefaging tinee. 1

However, the Project roads are mainly gravel surfaced which increases the potential for dust emissions
and its impact on communities along the road. Observed sources of dust emission were from wind-
blown erosion from road surface, shallow earth excavations for civil works and crop planting. Other
particulate sources included ash and soot from bush burning activities for farming purposes. The
USEPA (1995) postulates that the theoretical drift distance for fugitive dust emissions is a function of
particle diameter and mean wind speed, as such, for a typical mean wind speed of 16 km/hr (10 mph),
particles larger than about 100 um are likely to settle out within 6 to 9 meters (20 to 30 feet) from the
edge of the road or other point of emission. Particles that are 30 to 100 um in diameter are likely to
undergo impeded settling and depending upon the extent of atmospheric turbulence, are likely to settle
within a few hundred feet from the road. Smaller particles, particularly PMio, and PMzs, have much
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slower gravitational settling velocities and are much more likely to have their settling rate retarded by
atmospheric turbulence.

5.2.6 NOISE

The ambient noise [Equivalent Continuous Noise (Leq)] measured within some communities in the
region were all within the Ghana Standards for both daytime and night time. Daytime values ranged
from 54.8 dB(A) to 67.05 dB(A). The ambient nighttime values were from 52.2 dB(A) to 59.0 dB (A).
These values were all below the recommended commercial standard values prescribed in the Ghana
Standard (GS 1222: 2018) of 75 dB(A) and 65 dB(A) for daytime and nighttime respectively.

Identified sources of noise included movement of vehicles and birds chirping; and expected to be within
permissible daytime noise levels. During construction however, it is anticipated that daytime noise will
rise above the permissible noise level for residential areas by the EPA. As far as possible, the
construction activities are recommended to be limited to daytime only.

5.2.7 TRAFFIC

The traffic study for the Package 1 feeder roads indicates that the traffic volumes are relatively low.
Moving Observer Counts (MOC) were adopted to collect traffic information on the listed roads. In
addition to MOCs, a pilot study was undertaken on the feeder roads, whereby both MOCs and stationary
counts were conducted to determine traffic volumes, trends and patterns on market and non-market
days and to correlate the MOC with stationary count results. Table 5-3 presents a summary of the traffic
volume data and estimated Average Daily Traffic volumes for the listed roads. Further details are
presented in the Concept Design Report (UWP, 2020). The detailed design phase will also explore
traffic information on the roads much further prior to construction.

The traffic study undertaken during the Concept Design did not collect specific information on accident
in the project area. However, an independent Road Safety Audit (RSA) was carried out on the Concept
Design. The Independent Road Safety Specialist reviewed the concept designs to identify and address
safety hazards for all road users. This review is likely to reduce accidents or at least reduce the severity
of accidents on the project roads. The Concept Design responses to the findings of the independent
RSA are included in Table 5-4.

Table 5-3 Summary of Classified MOC Traffic Data for the  Feeder Roads
Road Average Daily Traffic per Roa.d User Type
No. Pedestrian | Cyclist | Motorbike tril\él;/)é?ers Vérlfilgltes Bus Truck V§1ti|2:?ers 5
P1.11 210 53 53 53 0 53 0 0
P112 215 215 108 0 0 0 0 0
P1 2 831 240 332 129 18 55 0 0
P1 4 121 0 0 0 0 0 0 0
P15 250 63 63 63 0 0 0
P1 6 236 105 157 0 0 26 0 0
P17 0 0 0 0 0 0 0
P1_8 71 0 0 0 0 0

5 Other vehicles are typically agricultural tractors.
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Road Average Daily Traffic per Road User Type

No. Pedestrian | Cyclist | Motorbike tril\g;/)é?ers Vé_ril?(?ltes Bus Truck V;tir(l?ers 5

P19 0 0 0 24 0 0 0 0
P1_10 63 0 126 0 0 0 0 0
P1 11 0 0 0 0 0 0 0 0
P1 12 0 0 39 0 0 0 0 0
P1 13 239 30 60 0 0 0 0 0
P1_15 85 0 0 42 0 0 0 0
P1 24 420 0 53 0 0 0 0 0
P1 25 496 83 83 0 0 0 0 0
P1_26 0 0 0 82 0 0 0 0
P1_27 152 152 51 0 0 0 0 0
P1_28 352 32 160 64 0 0 0 0
P1 31 477 0 68 0 0 0 0 0
P1_42 258 103 155 0 0 0 0 0
P1 43 365 81 122 41 41 0 41 0
P1_47 369 41 82 0 0 0 0 0
P1 50 307 243 65 16 0 16 0 0
P1_62 226 38 75 0 0 38 0 0
P1_82 1094 0 273 0 0 0 0 0
P1_87 1431 179 224 45 0 0 45 0
P1_90 1649 495 165 660 0 0 0 0
P1_94 100 100 25 0 0 0 0 0
P1 96 191 72 48 0 24 24 0 0
P1_102 239 34 102 68 34 0 0 0
P1_116 156 156 0 52 0 0 0 0
P1_ 114 450 30 30 30 60 0 30 0

(Source: Concept Design Report, 2020)
Table 5-4 Concept Design Responses to Findings of Road Safety Audit
Risk Rggtiﬁsk Consultant response

General Risks identified from design

standards and reports i Feeder Roads

1 | Drainage channel in populated

areas.

Medium

Contractor to complete detail survey during
detail design to determine access locations.
Install 450mm (minimum) pipes across
accesses. Provision has been made for
sidewalks along surface roads only.
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RSA Risk

Risk Rating Consultant response
2 | Protective barriers. High Right of way to be cleared of any hazards. If
hazard cannot be removed, designer agrees
with recommendation to install guardrails
where warranted.
3 | Appropriate road signs High Contractor to allow for warning signs where
warranted.
4 | Retro-reflectivity of Road Signage | High Agree with recommendation for retro
reflective signage.
Retro reflective markings only feasible on
surface roads.
5 | Vegetation within the road High Agree with recommendation to clear right of
reserve way of any hazards, including vegetation.
Specific Risks T PACKAGE 1: Selected Feeder Routes in Upper West Region
1 | Sharp bend in populated areas
Package 1: High Section located within populated area with a
A Road 2 (DFRO18 design speed of 40km/h. Appropriate
Nadowli (xkm 4,96) guardrails with chevrons should give
adequate warning to drivers.
A Road 5 (DFRO19 Section located within populated area with a
DFR01954): Nwaabasi to design speed of 40km/h. Appropriate
Jambosi to Buka (xkm 4,40) warning signs to be erected.
A Road 12 (Pump Road 12 has no through traffic and traffic
Bankpama to Pump site 15 (+km volumes are low. Drivers will be familiar with
2,18) road conditions.
A Mar ket Access Section located within populated area with a
Nyoi Market (xkm 0,16) design speed of 40km/h. Appropriate
Nyoi Market (+km 0,20) warning signs to be erected.
2 | Series of back-to-back or reverse curves on flat and straight road sections
Package 1: High The design team agree with the
A Road 9 (Pump s recommendation however, cost need to be
to Pump site 12 (xkm 1,00 to +km considered. All access roads to pump
1,20) station have low traffic volumes with little to
no through traffic. These roads are likely to
A Road 12 .( Pump be used by drivers who are familiar with the
Bankpama to Pump site 15 (£km . .
route. It is therefore not economically
1,00 to +km 1,40) ; S .
feasible for significant geometric upgrades
A Road 13 (Pump and re-alignment of these roads.
gmr?%ngg ttg SkL:Ts]eSth?enye Due to low traffic and driver familiarity, the
- ' - ' design team does not agree on the
A Road 24 (New D likelihood of occasional. The likelihood is
New Dam 5 (+km 1,68) more improbable. This therefore reduces the
A Road 26 (New D risk from High to Medium.
Losse (xkm 1,70)
A Road 26 (New D
Losse (xkm 2,60)
3 | Skew intersections
Package 1: Intolerable | Intersection is at an angle of 62 degrees and

falls within the minimum acceptable criteria.
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RSA Risk

Risk Rating Consultant response

A  Road 116 (DFRO

to Charia (xkm 6,75)

A Road 2 (DFRO18 Current intersection is at a 6-legged

Saan to Nadowli +km 0,00: intersection and is unsafe. A possible traffic
circle could be considered or closing off and
diverting 2 legs of the intersection. The
above falls outside the scope of the design.

ASaan to Nadowli +km 13,81; It is proposed that the current intersection be
re-aligned.

ASaan to Nadowli +km 13,32 Local access and traffic volumes low.

A Road 6 (DFRO019 It is proposed that the current 4-legged

Dabo (xkm 13,66) intersection be re-aligned.

A Road 7 (Pump S Local access and traffic volumes low.

Kpaala to Pump site 10 (xkm Access is at an angle of 62 degrees and

0,25) falls within the minimum acceptable criteria.

A Road 8 (Pump S It is proposed that the current intersection be

to Pump site 11 (+ 0,00) re-aligned.

A Road 9 (Pump s It is proposed that the current 4-legged

to Pump site 12 (xkm 0,00) intersection be re-aligned.

A Road 27 (DFRO1 Intersection is at an angle of 65 degrees and

Siiru (£km 0,00) falls within the minimum acceptable criteria.

A Road 47 (DFRO1 Intersection is at an angle of 60 degrees and

Serekpere to Nator Duori (xkm falls within the minimum acceptable criteria.

3,78)

A Road 50 (DFRO1 Intersection is at an angle of 63 and 68

to Nanville (xtkm 6,60. degrees respectively and falls within the

A Road 50 (DFRO1 minimum acceptable criteria.

to Nanville (xkm 6,78)

A Road 90 (DFRO1 Intersection is at an angle of 64 degrees and

to Dorimon (xkm 1,14) falls within the minimum acceptable criteria.

A Road 94 (DFROI1 Intersection is at an angle of 80 degrees and

Sukpere (xkm 2,29) falls within the minimum acceptable criteria.

A Road 102 (DFRO Intersection is at an angle of 65 degrees and

Kpongo (xkm 0,00) falls within the minimum acceptable criteria.

A Road 102 (DFRO It is proposed that the current intersection be

Kpongo (xkm 3,90) re-aligned.

Unsafe access location

Package 1: High Accept: Low volume road, no through traffic

A Road 13 (Pump

Chietanga to Guse to Bienye

(xkm 2,74)

A Road 28 (DFRO1 Accept: Low volume road through

Boro (xkm 2,90) settlement.

A Road 42 (DFRO1 Relocate access

Sankana (zkm 0,38)
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Risk RSA .R'Sk Consultant response
Rating
A Road 42 (DFRO1 Designer has re-aligned road and access.
Sankana (zkm 5,80)
A Road 96 (DFRO1 Access should be treated as a 3-legged
to Nanvilli (xkm 10,46) intersection.
A Road 102 (DFRO Accept: Access its located on a low volume
Kpongo (xkm 0,62) road.
A Road 114 (DFRO Accept: Access located on outside of a
to Guonuo (xkm 2,60) horizontal bend on a low volume road. The
visibility has been checked
A Road 116 (DFRO Close access as alternate is available.
Charia (£km 6,56)

The design team agree and support the re-aligning or relocating access. However, this may not
practically be feasible due to driver behavior. Any attempt to rational access, improve spacing
of accesses or re-align accesses may be futile as there is no restraint along unsurfaced roads
and driver will create their own paths over time.

5 | Vegetation within the road reserve

Package 1: High Agree with recommendation to clear right of
A Road 5 (DFRO109 way of any hazards, including vegetation.
DFR01954): Nwaabasi to Final assessment of sight lines and
Jambosi to Buka (xkm 0,23 to vegetation clearance to be undertaken

+km 0,50) during detail design and construction.

A Road 5 (DFRO19

DFR01954): Nwaabasi to Any areas where vegetation clearance is
Jambosi to Buka (xkm 0,60) required to be maintained for the safe

A Road 28 (DFRO1 operation of the road user will need to be
Boro (+km 6,60 to +km 6,70) part of the Maintenance Strategy at the

A Road 28 (DFRO1 detailed design stage.

Boro (xkm 7,00)

A Road 96 (DFRO1
to Navilli (xkm 0,98)

A Road 96 (DFRO1
to Navilli (tkm 7,60)

5.3 BIOLOGICAL ENVIRONME NT

This section of the report presents a general description of the terrestrial and aquatic ecology of the
road servitude. The studies or assessment was carried out by a team of biodiversity experts made up
of a flora expert, a fauna expert and a hydrobiology expert.

Ecological studies in relation to the Project roads was aimed at providing information on the local
dynamics of terrestrial and aquatic flora and fauna in the road corridor. Although a one-off rapid
assessment, it provides an opportunity to determine the current status and ecological health to help
inform further monitoring and mitigations actions towards sound ecological management during the
road development and other proposed operations. The ecological studies were undertaken with a view
towards managing environmental concerns associated with development activities to promote national
ecosystem conservation and preservation objectives are well addressed.

Table 5-5 below shows the coordinates and description of the sample locations, including activities
carried out at each location.
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Table 5-5 Sample Location, Coordinates, Description and Activities Carried Out

Loc ation Latitude N | Longitude W Description Activity
Name
Dam near Topiayiri. Water quality, Water sample
PIL1 | 9°55.9370 | 2°32.0210 Mango farm quaity, pie,
. Flora, Fauna
destroyed by fire
P1L2 9°55.5360 2°33.5920 Flora, Fauna
Near Vieri. Dry .
P1L3 | 9°55.8620 | 2°36.1970 | Streambed Pond | ‘Vateraquality, Water sample,
. Flora, Fauna
with water
P1L4 9°55.7900 2°41.4540 Drone, Flora, Fauna
P1L5 9°2.0580 2°38.7560 Outskirts of Boro Flora, Fauna
Pi1L6 | 10°0.7880 | 2°37.9490 Bacha Water quality, Water sample,
Flora, Fauna
P1L7 10°2.0920 2°41.7140 Outskirts of Dorimon Drone, Flora, Fauna
P1L8 10°2.2620 2°44.0270 Drone, Flora, Fauna
PI1LO | 10°2.3310 | 2°41.4440 Dasayiri Water quality, Water sample,
Flora, Fauna
P1L10 | 10°6.0160 | 2°47.3380 Black Volta Water quality, Water sample,
Drone, Flora, Fauna
P1L11 10°11.8410 2°40.3400 Olli. Dry river bed Flora, Fauna
P1L12 | 10°11.1870 | 2°36.2570 Sankana Dam Water quality, Water sample,
Flora, Fauna
P1L13 Saan. Black Volta | WVater quality, Water sample,
Drone, Flora, Fauna

5.3.1 FLORA BIODIVERSITY

A rapid flora inventory was conducted along the feeder roads corridor (defined right of way) and vascular
plant species encountered at sampled locations were identified and recorded. Details are presented
below.

5311 GENERAL VEGETATION OF THE PROJECT AREA

The project area (all packages) lies within the Guinea Savanna vegetation zone (Taylor,1960), with its
various physiognomic types. The main vegetation type within this zone is the open savanna woodland.
This vegetation type is characterized by dispersed trees with crowns reaching a maximum height of
between 12 m and 15 m (Figure 5-4). The trees seldom form a close canopy and are usually found with
a ground cover consisting of herbaceous tussock grasses with culms reaching up to 2 m during the
rainy season (Innes, 1977). The observed vegetation has been subjected to centuries of disturbance
by shifting cultivation, fire and grazing, an observation also noted by Ramsay & Innes (1963). Very few
natural stands however remain at some areas. Commonly occurring trees are shea, dawadawa, kapok
and baobab. Cashew and mango are exotic species that grow well in the area.
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Figure 5-4 Dispersed Tree Vegetation along Road Corridor (Left) and Sparse Vegetation
along the Bank of the Black Volta (Right)

Six (6) broad vegetation formations were identified, based on floristic patterns and their degree of
physiognomic distinctiveness. These are described below.

1. Open Savanna Woodland

These are made up of open stand of trees, about 8 m tall, with 40% or more canopy cover. Ground
cover is dominated by shrubs and grasses (Figure 5-5).

2. Scrub Woodland

Stunted or degraded woodland less than 5m tall often on shallow soils on iron stone, and other rocky
outcrops, heavily grazed landscapes (Figure 5-5).

3. Wooded Grassland

Grass and other herbaceous species dominated landscape with moderately dispersed woody plants
(Figure 5-6).

4. Riparian Thicket

A closed stand of impenetrable bushes and climbers; few trees along perennial streams and rivers,
e.g., along the Black Volta (Figure 5-7).

5. Wooded Farmland

Cultivated fields with self-sown, specially preserved tree species of economic importance, such as
Afzelia africana, Faidherbia albida, Khaya senegalensis and Vitellaria paradoxa (Figure 5-6).

6. Fresh Water Swamp

Swamp vegetation mostly in and around permanently flooded areas such as dams and dugouts (Figure
5-7). Characteristic species are either rooting in the soil (e.g., Typha domigensis) or freely floating (e.g.
Nymphaea micrantha). Cattle grazing and other animal activities (goats, sheep, etc.) is also apparent
at these locations (Figure 5-8).
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Figure 5-5 Open Savanna Woodland Vegetation (Left) and Scrub Woodland (Right)
e

Figure 5-6 Wooded Grassland (Left) and Wooded Farmland (Right) Vegetation Types

Figure 5-7 Riparian Thicket (Left) and Fresh Water Swamp Vegetation (Right)
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