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ACARP Accra Compost & Recycling Plant

ACE Africa Coast to Europe

AfDB African Development Bank
AMA AccraMetropolitan Area
ASHMA Ashaiman Municipal Assembly
ASIP Accra Sewerage Improvement Project
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BRT Bus Rapid Transit
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Energy Commission
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FDI Foreign Direct Investment

GACL Ghana Airports Company Limited
GAMA Greater Accra MetropolitaArea
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GIBB GIBB PTY (Ltd)

GIS Geographic Information System

GLSS Ghana Living Standard Survey

GNWP Ghana Netherlands Water Programme
GoG Government of Ghana
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ha Hectares

HDS Hydrological Services Department
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HIPC Heavily Indebted Poor Country
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1

1.1

1.2

LYGNRRdAzOUOA2Y

Chapter one provides an overview of the background, purpose and composition of the
Regional Spatial Development FramewdRSD): It serves to introduce the project and
provides the parameters in terms of which the study was undertaken. It confirms ttieat
RSDF has legal standing and as a spatial planning dirediigglide planning, development
and projects in the Greater Accra Reg(@AR)

Background (As per RFP)

The RSDF finds its origin in what is known as2.AFAPL also known as Land Admimetion

Project 1 was successfully completed some years ago and has now been superseded by LAP

2, which is a second series of projects to be undertaken by the Government. The Land Use
Planning and Management Project (LUPMP), acsubponent of LAR, is pesently being
implemented by the Town and Country Planning Department (TCPD) and it comprises various
activities spread across four town planning components. The most prominent of these
FOGAGAGASEAE SyidlFAfta GKS GLINBLIFEING X2y R2F RNVX VN
which includes the preparation of Regional Spatial Development Frameworks for some
selected regions in Ghana. Since Accra is the capital City of Ghana it only makes sense that

an RSDF must be prepared for BAR

Integrated plaming across th&ARremains a challenge and has led to massive duplications,
conflicts, overlaps and waste. As per tRequest for ProposalfRFP, in the absence of a
mechanism to guide the location of facilities and services, invisible hands have detdrm

their location in a laissez faire manner and caused great distortions in the hierarchy and
Tdzy OliaA2yAy3a 2F aSidiidtSySyitaod ¢KS dzy3IdaARSR SES
authorities coupled with the absence of a clear mandate for plaparation at the regional

level has further heightened coordination challenges and caused a disconnect among
otherwise complementary development interventions in the region. The absence of a clear

and directive RSDF therefore has a profound impadhe pevailing spatial form.

Hence, funds were sourced to compile the RSDF which would guide development and direct
public and private investment.

DKIFylFQa [S3Ff CNIYSg2N]

In Ghana the National Development Planning (System) Act, 1994, Act 480 as well as the Land
Use and Spatial Planning Act 201&ct 925 provide for integrated and joint district
development planning. It is in terms of these that the RSDF finds legal standing and
importance, and its compilation is therefore not only a physical necessity butadisgal
requirement.

The Lad Use and Spatial Planning 286 Act 925provides in Section 53 thatRSDEhall

have as its key object the judicious use of land and a supportive spatial strategy for exploiting
unique regional prospects for increasing regional and national prosperity. Evidently, the

Pagell January 2017



focus of the RSDF is to formulate development proposalswlihiadvance and benefit the
region, promote growth and development and achieve regional success to benefit the
national economy. Moreover an RSDF must provide planning directives for a 20 year period.

Furthermore, in terms of theManual for the Prepartgon of Spatial Plans, 2014 $atial
DevelopmentFramework (SDRhould consist of the following:

1 An overall discussion of the population growth and distribution, the human settlements
system and the location of various land use activities within ¢bantry, region and
district.

1  Where there was already an SDF, an evaluation of the effectiveness of the Framework
during the previous planning period.

1 A description and analysis of dominant development trends, which drive or influence
spatial development.

1  The current policy and planning responses covering seadmomic development and its
spatial aspect.

1 A clear vision and description of the spatial development goals and guidelines for the
Nation, Region or District in accordance with the National and dRabior District
development policies and SDFs.

1 An analysis of the current challenges in population growth, human settlementtaadd
use, and the identification of visions, goals and guidelfoeshe desired future. And a
critical translation of thesénto policies, priorities and proposals for the key spatial
development concerns which are:

Identification, conservation and utilisatiasf resources;

Areas with pronounced resoues for agriculture and industry;
Location ofeconomicdevelopmentpotential for employment;
Sale and location of housing needs

Location of infrastructure and services

4 3 3 3 3 43

Qustainable land use strategies with environmental protectiamnd
1 Institutional framework for ensuring effective spatial development.

1 A map or key diagram whidhustrates the general content of the spatial strategy and
shows the physical extent of proposals, but does nentdy specific site boundaries.

1 A proposal for how the spatial strategy will be implemented with proposals for
additional analysis, negotians with other authorities, concrete steps to be taken,
management, programme and identification of investments in new areas, which are to
be transferredto the Medium Term Development Plang {DP%

1 Anidentification of clear targets for monitoring dfe planning process and for periodic
evaluation of the SDRB implementation The impacts of the SDF will be evaluated
together with the MTDP.
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While the above guidelinesdefine a high level of detaithe RSDF foGARIis sure to meet
these requirements anchore.

ThreeTier Planning System in Ghana

Planning in Ghana occurs at three primary levels. An extract fromMvidneual for the
Preparation of Spatial Plans, 204iows where the RSDF fits into the system of planning and
so indirectly defines the level dktail it should analyse angloposals it shoulgresent.

INPUT LEVELS
—D[ Spatial Development Framework I—F » National Level
» Regional Level
g » Sub-Regional Level
-, » District Level
—— at
» Maps | y’
» Policy & 'j
Documents &
» Plans
E.g. MTDP
> Stakeholder ) .
» Cities
Participation 'I Structure Plan I P i

7 Rural Areas

y
» Neighbourhoods

| » Sub-Urban Communities
> Village

» Street Naming

» Parcel _ = All Land Use Developments:
|dentification Residential, Educational,
Planning and Building Permits l-—' Commercial, Industrial, Civic and
R Cultural, Recreational,
> Agricultural, Recreational, etc.

Statutory Planning

Committee

Consideration

Figurel.lY DK | y I-Tiei PlahrinyByStem
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1.4

1.5

Evidently the RSDF is a highel plan. It is overarching and encompassing with the clear
intention to provide spatial directives for development. The RSDF will not and cannot
provide precinctievel detail and cannot be confined by ldevel detail, instead it must focus

on the regional level to ultimately provide a strategic spatial docuntleat provides critical
drivers that will lead the way forward for the entire region.

Purpose of the RSDF

The reasons for compiling a RSDF are many and in essence are summarised as follows. The
w{5CQ& LJzN1J}2asS Aa G2V

1 Undertake a comprehensive status quoadysis/ baseline assessmentith the express
purpose of gaining an understanding of the study area. This understanding entails
knowing what the major developmental problems are, determining where development
opportunities are, learning what the drivingrtes are, how sectors interrelate, what are
YI22NJ O2yOSNya FyR ¢gKSNB (KS NBIA2yQa aiNBy
the area based on research undertaken.

1 Formulate a clear development vision for the region which should act as a guidd f
development and be a directive in determining if any development or actions are
beneficial or harming to the region.

1 Identify strategic factors that would make a difference in directing the growth and
development focus of the region.

1 Prepare a spati plan which would broadly allocate land uses to specific areas so as to
inform development decisions and direct investment projects.

1 Avail an implementation plan, informed by the spatial plan, prioritising development
elements and areas for the next fiyears.

Evidently the RSDF is a composite effort involving many disciplines in order to provide an
integrated, functional, useable and implementable plan that will deal with the problem areas
of the region and build on the strengths and opportunities thave been identified.

Scope of Work

As extracted from the RFP the scope of work is the following:

The consultancy service involvdge preparation of aRSDFand detailed implementation
programme for theGAR The GreaterAccra Region Spatial Developmemtariework is
expected to span 20 years and provigerspectives and proposals for what kinds of
development should take place, how much o$litould occur, and where and how it should
happen.

It would also provide a spatial strategy for achieving definediad, economic and

environmental policies as they relate to the region. The Plan should also address the spatial
RSOSt2LIVSYd AYLEAOFGA2yA 2F RSOSt2LIVSYyl Aya(S
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@)

(b)

(©)

(d)

structure, employment structure, housing, infrastructuservices (waste, water, energy,
etc.), education, health care, tourism and leisure, transportation, communications, culture
and theenvironment as a whole.

To ensure that the plan is adequately implemented, a clear programme of aatitinbe
required,including guidance on investments and private sector involvement. The activities to
be undertaken in furtherance of the above objectives are captured under four (4) broad
areas.

Assessment of the current situation and framework conditions for spatial dpment of
the GAR

It is expected that all requisite data and information wik collected, analysed and
presented orthe current state of development in the region.Mymber of policies and plans
existfor the region and tkesewill be thoroughlyreviewed agpart of the input. In addition,
there are a number of planned and -going projectsn the regionwhich will be reflectedn
the baseline assessments.

Analysis of data and modelling of options for preparation of the RSDF:

This activity is exprted to produce an outline gierspectives, policies and strategies toe
future development of the region over a periaaf 2025 years. Appropriate stakeholder
consultations are expected to facilitate the selection of the preferred spatial development
option. Keystakeholders may be drawn from the Ministries, Departments and Agencies
(MDAs),Metropolitan, Municipal and District Assemblies (MMDAS), the private sector, non
governmentalorganizations community-basedorganisations, traditional authoritiedrade
unions etc.

Formulation of the RSDF arappropriate programmes of action:

This activity is expected to produttee RSDFbacked by a five year programme of actpan

annual action plapas well as an investment plan for the entifgamework The RSDF
document will be validated for further feedback from the public and at least fomger

round of consultations with the decision makers, before a final versioprapared for
approval by the Greater Accra Regional Coordinating Council.

Stakeholderconsultation:

The consulting firm is expected to undertake a numbestakeholder consultations through
meetings and workshops. This will be, especiafter the inception report, during data
collection and assessment of existing conditiofesmulation of options for the RSDF and
presentation of draft final reports/outputsKey stakeholders such as regional agencies,
national institutions, the NationalDevelopment Planning Commission (NDPC), district
assemblies, traditionahuthorities, civil society gups, and communitpased organizations
should be consulted. Guidelines prepared by the NDPC am@€PDon stakeholder
consultationsare expected to be used.
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1.6

Part of compiling the interim report entailed significant stakeholder consultation. All
elementspertaining to this participative process are includesiAppendixA.

ProjectApproach

An integrated and holistic approach will form the basis of the project. This means-an all
encompassing assessment will be undertaken covering all relevant plgaoetg in order to

gain a comprehensive understanding of the study area, its functioning, role and future. To
this end an integrated and diverse team of specialists was assembled to provide the
necessary inputs into the process and proposals for the éutur

The project is directed by the need for proper planning amgional restructuring.
Therefore, development must be part of an integrated approach informed by an overarching
vision to guide developmenand directed by the various sectors that enabérelopment.

To undertake holistic and integrated planning and attain appropriate and realistic outcomes
for the Greater Accra Region, the analysis will be conducted in terms of the five pillars of
planning and development, namely:

9 Natural environment;
9 Buit environment;

1 Social environment;
1

Economic environment;
Natural

and PB  Environment

9 Institutional
environment.

. v .
Where the natural Environment Environment
environment is concerned, the Sustainable
research looks into elements Develop
such as therivers, geology, ment
agriculture, topography,

protected areas, sensitive
areas, etc. and where the built
environment is concerned, the Sl social

. . Environment Environment
analysis looks into all
engineering infrastructurand
services,settlement patterns
transportation land use Figurel.2: Five planning environments
arrangements, urban forngtc. The social environment assesses all issues related to people
including demographics, economic conditions and social services.  The economic
environment reviews the emomic status quo looking into economic sectors, growth areas,
areas of concern and areas of economic potentidinally the institutional environment
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considers the administrative framework which exists and within whichrRE®HRvill operate.
This mannepf research providea desirablecomprehensive outcome.

The professional team will appropriately analyse and define the development principles and
guidelines applicable to development in Ghana. The principles that will be applied in this
project will irclude:

1 Concentrationg of urban development to achieve sustainable development and growth
of cities ensuring more effective use of underutilized urban land and more effective use
of infrastructure and services. This, of course, will need to happen within the context of
sustaned decentralisation as is identified as a driver of transformation in the Long Term
National Guidelines for Ghana.

1 Conservationg of arable agricultural land to ensure food security and protection of
natural and tourism resources such as wetlands, theam, etc.

1 Good linkage ¢ regionally, between urban areas via road, rail, etc. as well as
internationally through airports and harbours to strengthen the economy and facilitate
the movement of people, goods and services.

1  Sustainability¢ the primary and ograrching principle that will inform the development
vision and all development proposals. The core notion would be to attain a balance
between the sectors that drive development, i.e. the economy, the environment,
people, their needs and growth, to degisconomically viable development proposals.

A review of theNational Spatial Development Framework (NSDF) 2085 suggests that it
also is founded on similar principles.

The review will further be issdieased whereby critical issues, both positive aegjative for

the abovefive environments will be identified and adjusted/amended to suite present day
and future requirements. This will result in an integrated, structured and focused approach
that will adequately deal with all critical issues.

A spatid concept will be generated depicting the core / critical development factors that
should direct the future growth of the region. An effort will be made to present succinct
proposals, i.e. rather a few critical factors and proposals than an unendingf lisisks,
projects, priorities and actionthat are cumbersome and difficult to attain. Experience has
shown that a focused plan is easier to implement, of greater value and a better facilitator of
development than a too detailed and complicated plan.

The followingfigure illustrates the approach from which follows the proposed methodology.
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Natural environment
What exits & Built environment
G e 3 Economic environment :
how it works : . : :
: Social environment :
: Institutional environment

The tacts ?s it As related to the 5 environments

have it : 3

Regiona' / E ------------------------------------------------------ E

urban Planning building blocks / issues
requirements B :

: Related to the National Vision, Regional

Vision and project principles

And what it means per sector ;

’ Project Plan
Spatial (20-Year
Development Investment Plan

Framework & 5-Year Action
Plan)

Figurel.3: Project Approach

Methodology

A systematic project methodology has been adopted to comprehensiesbarch the area
and prepare astute proposals. The process is broadly shown ifollbeving figure, which
also corresponds tthe figure dove.
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It will commence with a fulifledged and multsectoral analysis of the entire study area. It
will cover te five pillars of planning, viz. the natural, built, economic, social and institutional
environments. The objective is to find out what exists and how the region works.

With the facts in hand conclusions will be drawn in the form of findings and triiiceors
and these will be measured against the regional and urban requirements Al

A vision and development concept will flow from the former, which will be the key drivers
that will shape the frameworlkand will be measured against the overalitional vision,
mission and goalsThe development concept will be a broad land use categorised plan which
should visually depict the vision. The concept plan will be the input for the spatial
development framework and inform the various sectors of tligivelopment requirements.

With the concept in hand the various planning environments / sectors will prepare their
development proposals, which in unison will form the spatial development framework. The
latter will comprise a series of plans supportedrblevant and advisory technical proposals.

An outflow from that will be an implementation plan for a five year timeframe listing and
detailing the key development projects that should be addressed to further the RSDF.

INCEPTION REPORT

INTEGRATED DISCIPLINE

INPUTS

INTERIM REPORT:

Town Planning inputs

Situational Analysis
Vision
Development Concept

Environmental inputs

M3IAZY IN3ITD

Civil & Electrical Engineering
inputs

DRAFT GREATER

ACCRA RSDF
Transportation Eng. inputs

FINAL RSDF &
IMPLEMENTATION
STRATEGY

Socio and Economic inputs

Figurel.4: Project Methodology
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1.8

1.9

This Report

This report is referred to as thBaseline Assessment Report is a stepping stone toward
the compilation of the Draft RSDF which in turn will be transformed into the Final RSDF and
Implementation Strategy.

Visually the position of the Interim Report is shown bel@nd following the completed
Inception Reportit is the secondprojectdeliverable.

Inception Report

Interim Report

3. Draft RSDF

4. Final RSDF arnidhplementation plan

Figurel.5: Project Deliverables

Broadly the Interim Report will comprise a comprehensive status quo analysis of all the
planningenvironments from which clear findings will be extracted that should direct the way
forward.

Project Comments

The status quo analysis is exclusively based on information available at the time of the
project. The project did not make provision for primanformation generation. For
completeness all reports received from the government of Ghana were reviewed and
extensive interviews and meetings were held with relevant departments and officials.

The purpose of this report is to prepare a REGIONAL spatialopment framework for an
area 4354knt in extent. Since it has a regional perspective its focus must be retained at a
regional level. Therefore to avoid entrapment in local level detail, the project team
endeavoured to conduct the analysis at a oegil level only. The focus of the status quo
report is to determine how the area functions, what its constraints are and what the issues
are that need to be addressed to ensure that this rapidly growing region can cope with the
growth, and provide an immved future.

The study in generahas endeavoured to identify the most critical spatial issues around

which the Spatial Development Framewonlas prepared. # focusis to ensure that a
sustainable frameworls produced for the Greater Accra Region.
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Mapping is in the process of being refined and is continuously scrutinised as information
feeds into the process.
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2.1

¢tKS DNBI 0SNJ

I OONJ

Location

The Republic of Ghana is situated on the We
Coast of Africa on the Gulf of Guinea which forn
part of the Atlantic Ocean.
238535km?® and stretching 560km along the Gu
of Quinea Ghana is bordered hyory Coastin the

west, Burkina Fason the north andTogoin the

east. The word Ghana means "Warrior King" in t
Soninke language The name "Ghanals likely a
derivative from the wrd "Guinea" (via French
Guinoye)which wasused to refer to theWest

Spanning an area |

0 ‘l
el IIT
i g
A e
o dote )~} - N i < Ethiopla ™ /
L Bl G e
o ’C_;'mu'mn\} i B L B Y
G = - Uomda [ o=
WCongs | Zaire |0 ot~ Buund
= Torcarin & payoneles
| S
) bl et oCamaro b
Jangala ] =
3 4 Zambia, &'N L £ b

E_'-_._ y PNl ¥

LT Gl gwaziang

1

W 5o e
\:..leica
™

African coast off Ghananow known & in Gulf of
Guinea

Figure2.1: Location of Ghana

Ghana is locatednly a Ew degrees north of the
Equator therefore giving it a warm climate.
DKI Yyl Qa f2y3AidzRRS I yiR
geographically closer to the "centre" of thgarth

than any other country in the WorldThe country
used to be covered by tropical forests bu
significant population growth led to deforestatior]
and urbanisation over centuries. The country al
has natural resources located in the south whig
have made it a prime location fomining of

BURKINA
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COAST
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. Lake Volta
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industrial minerals and timber.
encompasselaing waterfalls low hills, rivers,
Lake Voltathe world's largest artificial lakeDodi
Island and Bobowasi Islanan the south Atlantic
Ocean coast of Ghana.

As defined in the RFP, the study area is situateth

southern coastline of Ghana and is known as the

Greater Accra RegidGAR)

All of Ghana is divided into ten regions and

represent the first level of subational government

administration. The regions as they exist today

officially established in 1987.GARis one of these
regions and is situated between theentral, Eastern
and Volta Regions as shown in thdjoining figure.
Housing the capital city of Ghana (Accra) and the
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2.2

suggest thatGARs an important international gateway.

The table below provides an imdition of proportional divide amongst the various regions.
The physical extent and population size provides a quick view of the nature of the area.

Table2.1: Regions of Ghana

Population
Capital (2012/2013)*
(Million)
Ashanti Kumasi 24889 5.2
BrongAhafo Sunyani 39557 2.6
Greater Accra Accra 4354 4.3
Centrd Cape Coast 9826 2.3
Eastern Koforidua 19323 2.7
Northern Tamale 70384 2.6
Western SekondiTakoradi 23921 24
UpperEast Bolgatanga 8842 1.1
Upper West Wa 18476 0.8
Volta Ho 20570 2.3
Ghana 26.3

* This is a projectedséimatedfigurefrom 2012/2013 GLSS 6
SourceGLSS, Round 6, 2014.

It evidences thaGARSs by far the smallest region covering a mér@54km?’ yet as projected

in 2012/2013was the second most populated region in Ghana, then accommodating over 4
million people. In terms of siZBARis 4.5times smaller tharpper WestRegion whictby
comparisonhas a mere800000 peoplein its region The GARhas a notable population
density ofapproximatelyl 000 people per square kilometre, which internationally compares
to cities such as Calgary (Canada), Nice (France), San Antonio (USA) and Vereeniging (SA).

The Study Area

The study area is all AR It @versan area of approximatel 354km? which isbut 1.4%

of thetotal land area of the country. While small the area and its national role should not be
underestimated. The fact that it houses the capital city and harbours the seat of government
confims its importance.

The study area, i.6GARcomprises 16 administrative zones. These are listeTainle 2.2
while the figure following contains the plan for the study area.
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Table2.2: Administrative Composition of Greater Accra Region

Districts in Geater Accra Region

District

Area (knf)

Capital

Accra Metropolitan Accra 137
Tema Metropolitan Tema 121
Adenta Municipal Adenta 140
Ga East Municipal Abokobi 96
Ga West Municipal Amasaman 405
Ga South Municipal Weija 502
Ga Central Municipal Sowutuom 103
Ashiaman Municipal Ashiaman 45
LedzokuktKrowor TeshieNungua 50
Ada East Ada Foah 291
Shai Osu Doku Dodowa 971
La Dade Kotopon La(township) 50
LaNkwantanang Madina Madina 75
Kpone Katamanso Kapone 294
Ningo Prampram Prampram 750
Ada West Sege 324
Total ‘

4354 \

SourceGIS Information 2016 and Five Year Medium Term Plans

4X Eastern

N
Region

La Nkwantanang Madina

Ga Central Municipal

Central
Region

Accra Metropolis

Shai Osu Doku

Ningo Prampram

Ga East[Adenta]

:iAshaiman I
\ Tema Metropolis

) Ledzokuku / Krowor |

La Dade Kotopon

Gulf of Guinea

Figure2.4: Study Area / Greater Accra Region
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2.3

The study areatretches130km along the coastline from Langma in the West to-Adah in
the East. A part of the eastern boundary is created by Volta River which flows out of Lake
Volta towards the Gulf of Guinea.

While having the highest population density the region also hashilghest population
growth rate, which in part is owing to continued-nmigration by people seeking jobs and a
better life. The vast majority of residents (83%) are Christians, followed by Muslims (10%)
and other religions. The region has a wide varigtyducation facilities, shopping centres
and is served by a network of road and rail infrastructure. Economic activities in the region
include the financial and commercial sectors, fishing, manufacturing of processed foods,
lumber, plywood, textiles, cthing and chemicals, with tourism emerging as a viable sector.

D! w Aa DKI y-én@bived Yegiéniin tefn fclimate and natural resources and has
therefore attracted high levels of investment over past centuries. Recershoife oil and

gas explorabns have had some significant consequences. It has resulted in an increased
demand for land, raised pressure on already overstretched infrastructure and led to vast in
migration, all of which have had further multiplier impacts. Presently planning and
development proposals are haphazard with little comprehensive consideration for urban
form and functionality. The overall development pattern is unstructured and random which
suggests an aence of spatialplans, polides and instruments as well asdequatly
resourced governing institutions to @rdinate and harmaise development.

History of the Region

Town planning in Accra and the surrounding region truly o
started after World Vér Il and it was significantly influenced b
British Rule. Some areas were carefully planned and laid
while in others settlements appeared haphazardly creati
shantytown landscapes. The CBD also took shape during
time and it centred on a mas& judicial / administrative (8
complex. The then growing economy led to many mg
commercial buildings rising up around the administrative core.

Thereafter, a new Britisinfluenced urban plan recommended ¢
tight street grid and the preservation of broad open spaces
the design and establishment of many squares, fountai
statues and ornamental pools. However, following pos
independence the ew Prime Minister Kwame Nkrumah in 19
created his own plan, shifting focus from serving the elite
creating spaces that would inspire pride and nationalism in
people. Accordingly, he replaced the squares, fountains, stat
and ornamental pools w#h landmarks such as Independenc? )
L . . ., Figure2.5: Landmarks
Square, State House, the Organisation of African Unity builc ~_

and the refurbishment of Chiristianborg Castle. In this plan the initial order and urban form
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that was sought before independence was somewhat lost as thrarhikh plan allowed for
continued compression of commercial establishments in ¢batral business districtOBD
and increased migration into Jamestown.

Around this time the small fishing village of Tormtmday known as Temayas transformed

to becomethe new and ultramodern seaport of Ghana. In 1952 the government acquired
166 km? of land north of the harbour with the intention to build an industrial and residential
Gy S¢ (halotdlvilagers were relocated and Tema township and harbeere built.

The Harbour was officially opened in 1962 and since thentown has grown intob K I y I Qa
industrial hub Because the town was planned, it reveatsaeefully constructed road layout
featuring landscaping and street lightsndboased modern recreaibnal centres and other
social amenities rare among African cities at the time.

On the back of these plans and the promise of employment opportunities large population
influx began in the 1960s; but the Tema Development Corporation was unable to construct
housing and provide other services to meet the needs of the migrants. The Tema Newtown
district was overwhelmed by the sudden population growth, and became the poor cousin of
Tema Township, receiving none of the latter's improved housing, geometriialyolads, or
social amenities.

Today Temas locally nicknamed the "Harbour Towas it isGhana's largesteaport Itis a

major trading centre, home to an oil refinery and numeroustdaies and is linked to Accra

via highway and railwayThe importance of Tema as a port and industrial hub is reflected by
the fact that theGhana Police Ser¢ienaintains a special policing region devoted entirely to
thecity.¢ SYI LR NI KFyRtSa ym: 2F (KS O2dzy i NEB Q&
in transit for landlocked countries such as Mali, Burkino Faso and Niger.

These towns are important t&ARand their history providesa sense of where the region
originated

SpatialDynamics of the Region

Being the administrative and commercial capital of Ghana, AcwchudingAccra City Region
and GAR plays an important spatial and developmental role. Accra City Region accounts for
25 percent of the nationajross domestic productGDRP and leads, or is secortd lead, in
almost all norprimary sectors except education. It is a magnet fimestment anda gateway

for international trade.

GARis roughly at the centre ahe West African regional economic corridalsoknown as
the West AfricanMegaregion Being interconnected by good air, sea, rail and highway
links, running from Abidjan to Lago§AR isideally located to become amconomic
powerhouse. Themegaregion spansapproximately 60&m across four countriegiz. Cote
d'lvoire, Ghana, Benin, Togo and Nigena has dast growing urba population of over 30
million people Indeedmany experts ansider this coastal urban corridor to be the engine of
2Sa0 ! FNAOI Qa. NBIAz2ylf SO2y2vYe
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By itself, Ghana's coastal region already meets the critgfribeing a megaegion with a
total population of almost 11 million, an urban population of over 8liom, a density of
186p/km?, and a urban population growth ratef 3.8 percent. Added to this are the large
and growing Nigerian cities: Lagos from 10.® 18.8m by 2020; Ibadan from 28 to 5m,
Ogbomosho from m to 1.8m, and llorin from 018 to 1.4 m. Evidently this is a strategic
region.

The only planned regiowide interventions to date are the approved, though not yet
aligned, Trans West Africa Highway and the proposed railway network along the coast. These
projects will increase the region's attractivendses economic development andill bring

with it more rapid population growth and urbanisation.

The most prevalent cities in Ghana afecra, Kumasand Sekondi Takoradi. Sekondi

Takoradi, like Tema is a coastal city and important seaport. Its industries are timber, cocoa
processing,plywood, shipbuilding harbour and railway repair, and more recentlgweet

crude oilandcrude oil Kumasiis a city #sshanti Regiol YR A& gARSt & (y26y |
I AGé&é¢ 0S5O0l lomeBosanitwein d@rainyfddsthedion and is the cultural capitadf

0KS O2dzy i NBE @ ¢tKSaS GKNBS OAdASa F2NX GKS 4D
growth. The cities are strategically linked by road and rail and Kumasi creates the inland
gatewayfor the coastal areas.

While reference is made to Accra, spatially Accra is not only a city anymore, but has grown

into a region of urban and economic activite&AR & & LJ GAlf RS@St 2LI¥Syi
Accra and Tema, which are the administrative and economic cornerstones of tlo.regi

Though approximately25km goart, urban growth has consumed the space in between the

two cities to the extent that the area is completely builh and developed. Since both are

located on the coast development radiates out from eatl 80 northwards with the main

arterial roads being the conduits of development. A radial road pattern with some interlaced

grid is generally evident across the region. Urban development is therefore prominent
around these two centres filling in the area up to the tantn delineation of the region.

However, given its elongated shape and the absence of an economic anchor, town or city to
the far-east, urban growth has not been drawn to the east. Consequently, the eastern part
of the region has remained undeveloped amnudal. It is typified by agricultural land, villages,

mining, forestry and environmental conservation areas.

Thefollowingfigure illustrates this spatial dynamic in the Region.

Page27 January 2017


https://en.wikipedia.org/wiki/Shipbuilding
https://en.wikipedia.org/wiki/Harbor
https://en.wikipedia.org/wiki/Sweet_crude_oil
https://en.wikipedia.org/wiki/Sweet_crude_oil
https://en.wikipedia.org/wiki/Petroleum
https://en.wikipedia.org/wiki/Ashanti_Region
https://en.wikipedia.org/wiki/Lake_Bosomtwe
https://en.wikipedia.org/wiki/Rain_forest

2.5

Volta AF

Region

D Study Area
Q Urban
:] Rural

. Major Nodes
O Regional Nodes

P Regional Main Roads
GULF OF GUINEA

Figure2.6: Urban Coreand Rural East

GAR in terms of the NSDF

The National Spatial Development Framework (NSDF)-2035 is a national spatial and
L2t AO0& R20dzyYSyid 3ISINBR (26FNR FT2NNdzZ | GAY 3
future development. The document comiai a whole host of proposals and plans, yet only a
few pertinent development guidelines have been extracted as an indicator of how growth
and development of th&ARs seerby NSDF.

The NSDF advocates that Ghana must be integrated into the West Afrimaoniscand must

do everything it can to attract investment. Hence the country should plan for population
growth and inmmigration, high urban populations, yet limit sprawl and fragmentation,
strengthen the two largest urban areas (Accra and Kumasi) antedoetter rural linkages.

As for the hinterland the NSDF acknowledges that fragmentation of agricultural land is a
problem and it should be limited since Ghana has less than half of the people/cropland ratio
that experts recommend for sustainability.tirBulating rural productivityneans providing
better trading markets for agricultural produceetter market infrastructureand improved
linkages and mobility between the urban areas and hinterland.

The NSDF identifies six pillafsspatial strategy whichery briefly are:
1 Emphasize balanced polycentric development;
1 Improve regional, national and international connectivity;

1 Strengthen the metropolitan city regions of Accra and Kumasi and focus on Accra as the
engine of growth, magnet of investment and gasgto international trade;

1 Promote development in networks and secondary cities; and
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1 Ensure sustainable development and protection of ecological assets.

With particular reference to Accra and its region the NSDF proposes to:

1 Promote Accra Capital Regioa a world class city and ensure that it can compete with
places such as Lagos and Abidjan by establishing its role as a regional business, trade and
investment hub (a role no other city can play);

1 Promote existing urban settlements and discourage new ones;

1 Promote larger and discourage smaller settlements;

=

Improve connectivity to international markets through new and upgraded air, rail,
expressway and marine infrastructure;

Promote urban settlements along major transport corridors;
Integrate ruralsettlements into expanding urban areas;

Protect agricultural land and forests; and

=A =4 =4 =4

Maintain and improve efficiency of main expressway network.
ClearlyGARfulfils a multitude of roles and is important for the nation and the man on the

street. The NSDFqrides a clear framework of what it regards as the development focus for
GAR which serves as critical input into the RSDF process.
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3.1

3.1.1

3.1.2

3.2

bl GdzNIF £ 9YPANRYYSyY
The Environmentabtatus QuoApproach

The environmental status quo takes into consideration that emmental management
requires an integrated, holistic andhulti-disciplinary approach. Therefore, the input of
various disciplines was obtained at a desktop level to inform the environmental status quo
and the way forward. The approach to the environmental status quo consists of a literature
review, aspatial amlysisand a constraints assessment.

Approach to thelLiterature Review andpatial Analysis

Relevant existing datasets and documentation, such GSIF for Sustainable Land
Management were reviewed to inform the desktop study. The aim of the literatwiewne

was to provide an overview of the natural resources within Ghana, which provided an
introduction to the relevannatural resources. The literature review then aimed to highlight
the importance of these resources within the context of tBAR further emphasised by the
threats and pressures these resources face.

TheGARwas used to create a study area map, which provided a point of departure for the
spatial analysis of the study area. Spatial analysi$&SARutilised various national and
regionaldatasetsand an analysis of the information in the literature to provad#éeriaused

in identifying environmental constraints for development.

Constraints Assessment

The aim of the environmental constraints is to provide areas that;, based on the natural
resources present and the role these resources play within the greater context of the region,
should not be considered for high impact development (i.e. dense housing, industrial
development etc.). These areas essentially form an integral part of the ecalogi
infrastructure and the sociecological system.

The NSDF indicates the spatially most relevant areas to address in terms of environmental

02 y OS NY a (i) hafuak resbuey madiagement and mineral extraction; (i) biodiversity
management; (iii) ptected areas management; (iv) land management and restoration of
degraded forests; (v) integrated marine and coastal management; (vi) wetlands and water
resources management; (vii) climate variability and change and (viii) natural disasters, risks
and vunerabilityé¢ 6 D{ D5 ! LLE +Fa |jd2GSR o0& ¢2¢6y YR
2015:285). These areas correlate with the aspects reviewed in the development of the
environmental constraintésee section 3.1)ifor the GAR SDF

Environmental Related Polices

Thae are a number of policies relating to environmental issues within Ghana. The
proceeding section describes these policies, thus giving insights into the principles required in
developing the RSDF.
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3.2.2

3.2.3

324

The Environmental Policy

DKFY Il Qa 9y @A NRypolyigated with tigefintedién ofsckeating an improved

life and environment for the present and future Ghanaian population. This policy was devised
to provide a basis for the implementation of the existing National Environmental Action Plan.
The Environrantal Policy intends to ensure economic development in the country, without
compromising the receiving environment, thus, ensuring resource conservation and
sustainable development. The maintenance, protection and management of the ecosystems
and biodiverty as well as ensuring integrated decision making, are a few of the core
principles underlying this poligEnvironmental Protection Agency, 2002).

Forest and Wildlife Policy

In 1994, the Ghana Forest and Wildlife Policy was implemented. This policy was created with
the intention of integrating both forest and wildlife resources, simultaneously ensuring the
sustainable use and conservation of these resources. Given that maayai@h citizens
utilise natural resources for the sustenance of their daily livelihoods and traditional practices,
the policy was derived with the intention of ensuring that the citizens of Ghana have the
right to access this natural resource base. Howgtlés policy also ensures that citizens have
the responsibility to ensure the sustainable use of these resources. Additionally, given the
reliance on forests for timber, this policy ensures that emphasis is placed on reforestation
initiatives to ensure sstainable use of timbe(Environmental Protection Agency, 2002). In
2012, the Ghana Forest and Wildlife Policy was revised. This amended policy made provision
for transparency and encouraged the establishment of small wildlife enterprises for locals.
Emphais was placed on empowerment of local communities through resource management,
ecotourism and various restoration projects ensuring conservation of the natural resource
base (Ministry of Lands and Natural Resources, 2012).

The Land Policy

The Land Policwas developed with the intention of assuring Ghanaian citizens access and
ownership to land in a sustainable manner. The objectives of the Land Policy incorporate the
integration between different land groups and stakeholders so to minimise conflicts. Thi
ensures land use planning is undertaken in a sustainable manner, which allows for
conservation of the land as well as maximised benefits to land owners. This will be achieved
through the use of Geographic Information Systems and the establishment af-spgéal
framework database(Environmental Protection Agency, 2002)

National Water Policy

The National Water Policy for Ghana was adopted in 2006. Like many of the other
environmental policies, this policy aimed at ensuring sustainable development.wasis
achieved by offering a structure to ensure that water resources are sustainably distributed,
developed and utilised. Some of the outcomes of this policy which are being developed
include: guidelines to ensure correct disposal of effluent discharge,otbservation and
monitoring of industries to ensure their compliance with the environmental authorisation
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3.2.6

3.2.7

3.3

regulations, and the protection of water resources through the establishment of buffer
policies and regulations (UNEP, 2011).

Biodiversity Conservatin Policy

The Biodiversity Conservation Policy is established to promote conservation of biodiversity in
Ghana. Efforts made to achieve this include: the establishment of forest and wildlife
reserves, important bird areas which allow for the use of birslsaa indicative species for
guality of habitat, as well as the establishment of community resource management areas.
This allows for the conservation of the natural resource base. Additional efforts resulting
from the Biodiversity Conservation Policy ir#u the establishment of the Natural
Biodiversity Strategy, preparation of a Biodiversity Strategic Plan, as well as the sustainable
use of plants for medicinal practices in Northern Ghana (UNEP, 2011).

Coastal and Marine Environmental Policy

The Coastalrad Marine Environment Policy is aimed at the protection and conservation of
marine and coastal resources. This policy included: the graphical representation of
environmentally sensitive areas of the Ghana coast, preparation of a Strategic Environmental
Asgssment for the oil and gas industries, introduction of pilot projects with local
communities to ensure the protection of marine resources and ecosystems, and the
establishment of Ramsar Sites. (UNEP, 2011).

National Climate Change Policy

The National Cliate Change Policy (NCCP) for Ghana was developed in an effort to address
the socieenvironmental issues faced by the country, such as increased frequency of natural
disasters such as floods and droughts which have negative social, environmental and
economt impacts. The NCCP was aimed at ensuring sustainable development through the
adoption of a climateesilient and green economy as well as existing as a guide for policy
makers to implement climate adaptation strategies nationally. Five areas of prioety a
highlighted in the NCCP. These are: Agriculture and food security, disaster preparedness and
response, natural resource management, equitable social development and energy,
industrial and infrastructural development. The focus on clirraslient infrastructure and
communities allows for improved food security across the region, as well as good
management and conservation of resource bases, which align with the five priority areas
(Ministry of Environment, Science, Technology and Innovation, 2013).

Topagraphy and Relief

Ghana is characterised as having a generally low relief, with a few places reaching elevations
of 1000m Environmental Protection Agency, 2@)1The topography is undulating slowly, in

low relief with slopes of between 3 to 4 fenvironmental Protection Agency, 2002). The
highest hills are about 397m and most of the area lies between 153 and 244 m above sea
level. The plan that follow${an3.1) shows a general layout of the topograpagd reliefof

the region.
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Plan3.1: Topography and Relief in GAR

The types and measures of relief features found in the country are dependeaheamature

and distribution of the different rock formationsom which the land is built. It is further
dependent on the intensity and the period of occurrence of earth movements which are
experienced in the country, the nature of the weathering processsion and deposition

and how long the land has been exposed to these processes (Environmental Protection
Agency, 2000).

Almost half of the country comprises a series of plateau surfaces which are at different
elevations. The remainder of the countrydevered by the voltaian sandstone basin. The
relief of Ghana is studied in detail through the following physiographic regions which are as
follows:

1  The coastal plain,

The forest dissected plateau,
The savannah high plains,

The voltaian sandstone basin,dn

The ridges and escarpments bordering the voltaian sandstone basin.

The Accrdcoastal)plains are almost flat and descend gradually to the gulf from a height of
about 150 m. The relief is generally gentle and undulating, a low plain with heights not
exceeding 60 m (200 ft.) above sea level (Accra Metropolitan Municipality, Medium Term
Devebpment Plan, 2014). The attribute of the topography is marked with a succession of
ridges and valleys which are spoon shaped in nature. The hills and slopes in the area are
favoured for agricultural development (Accra Metropolitan Municipality, Medium Term
Development Plan, 2014)

The coastal plain which encompasses the Gafer(to Plan 3.1) is broad in the east and
west, stretching over 80 km inlarahd narrovs inland extending no more than 16 km from
the sea. The coastal plain may be divided into two broad sections which are theesasith
coastal plains east of Acc¢rand the plains west of Accra (Enviroantal Protection Agency,
2000):

1 Thesouth-east coastal plains are very fland have a few isolated hills which are called
inselbergs, e.g. Shai, Krobo, Ningo and Osudoku hills, which rise from the surrounding
plains. The general elevation of the land, except that of the inselbergs, isoret iman
76.2 m above sea level, and at some places on the coast, such as Keta, the land is even
below sea level and is subject to periodic invasions by the sea (Environmental Protection
Agency, 2000)Between Accra and the Songor lagodine coastline hasormed steep
cliffs; but further east, the coastline is fairly smooth, without cliffs. It is marked by
sandbars, the Volta delta (the only one of its kind in the country) and by numerous
lagoons, the largest of which is the Keta lagoon (Environmentaké&roh Agency,

2000).
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1 Alongthe West of Accra, thelains display different characteristics. The land is not flat
but undulating. The rock types found here are granites which also results in the
formation of hills. Along the coastline, there is formatioina series of small bays and
headlands.

Geology and Soils
Geology

The geology formation of Ghana comprises the following rock formations which are ghown
the table below.

Table3.1: Geology

Geology Descrigion

The Dahomean formation | This is the oldest, anteatures thewhole of the southeast
coastal plains. It constitutes the floor of the Accra plains

the southern part of the Volta Region. The rocks are mg
metamorphic, consisting of gneisses and schists.

The Birimian formation This covers more than threquarters of the closed fores
zone and comprises all the minerals exported from

country. The formation is divided into the Lower Birim
consisting of metamorphosed sediments as phyllites

schists, and the Upper Birimian (the younger of the tv
consists of rocks of the Lower Birimian as well

metamorphosed lava. The Birimian formation geners:
follows a southwest to northeast trend.

The Tarkwaiaformation The Tarkwaian formation originally consisted of sedime
eroded from the Birimian for@tion and deposited in ¢
shallow narrow basin, and then folded along the same ax
the Birimian formation. This extends from Agogo to f
middle of the Ankobra river and consists of schi
sandstones, quartzite and phyllites. A few areas of
formation consist of plutonic or volcanic rocks.

The Togo series This formation consists of sedimentary rocks and tk
metamorphosed versions (e.g. quartzite, schists shale,
phyllites) which were strongly folded to form the Akwapi
Togo Ranges.

SourceEnvironmental Protection Agency, 2000

The geology of the Accra regides shown inPlan3.2) consists of Precambrian Dahomeyan
Schists, GranodioritesGranites Gneiss and Amphibolites to late Precambrian Togo Series
comprising mainly Quartzite, Phillites, Phylitones and Quartz Bredaigsopnsahet al. 2009,

Accra Metropolitan Municipality, Medium Term Development Plan, 2014). The coastline of
Accra has a chain of resistant rock outcrops and platforms and sandy beaches near the
mouth of the lagoons. It is further exposed to strong coastal wind action and as a result
subject to severe erosion. The lagoon systems are fairly small and flushingpelea
obstructed by siltation and the construction of embankments which as a result has restricted
tidal flows.
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Plan3.2: Geology within the Accra RegioAhponsahet al., 2009)

Along the central part (Kporéatamanso Districtand the south western areasf the GAR

are the Precambrian rocks of the Dahomeyan formation: metamorphic rocks mainly
consisting of granite, gneiss and schist have been probably derived from sedimentary layers
(KponeKatamanso DistricAssembly, Medium Term Development Plan, 2014). These rocky
formations are weathered or decomposed at the surface with a thickness not exceeding 12 m
in the area. Most of the communities in these areas have taken advantage of this and are
engaged in stonguarry as a form of employment. Geological resources such as salt deposits
exist at KpokEte.

A large portion of the east of Greater Accra (Ada West District) is underlain by tertiary and
recent alluvial deposits. Areas within the east of Greater Ads@fall under the Dahomeyan
complex rocks of Precambrian age. The recent unconsolidated sand, clay and gravel occur in
the deltaic areas surrounding the Songhor Lagoon. The rock of the basement is unknown, but
it is expected to be Dahomeyan, similar t@tltropping to the north of the basin (Ada West
District Assembly, Medium Term Development Plan, 2014).

The North Eastern parts of the Greater Accra Region are underline by igneous rock types as
well as metamorphic rock structures moving towards the weafsthe region. Some areas
contain the accumulation of oyster shell deposits as well asliflaysoil (Ghana Shared
Growth and Development Agenda, 262013; Medium Development Plans for each district,
20142017).

Fault Lines

Although Ghana is situated @msiderable distance away from key earthquake zones, it is
susceptible to earthquake disasters. Three major seismic activities occurred in 1862, 1906
and 1939. The effects of these earthquakes were felt in the Great Accra Region (Amponsah,
2004). The varigon of rock types, depths and weathering of rocks determine the level of
seismic risk within the Greater Accra Region. Fairly industrialised and densely populated, the
area is a high risk to the impacts related to seismic activity and natural disé&teponsah

et al., 2009). Potential impacts include destruction of buildings and damage to property and
lives, as the design of the buildings are not retrofitted to withstand shocks and tremors. The
fault lines situated within the GAR are depictedha planthat follows

Plan3.3: GAR Fault Line&\(nponsahet al., 2009)
Soils

Soil characteristics in Ghana are influenced by the local climate and vegetation
(Environmental Protection Agency, 2@)1 The major sojroups which occur in various
agro-ecological zones include the followimgferto Plan3.4:

1 High Rainforest, Acrisols, Nitisols, Gleyspls

1 Semideciduous Forest Acrisols, Nitisols and Gleysols
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Forest Savanna TransitigrLixisols, Nitisols, Plinthosols and Cambjsols
Guinea Saannag Lixisols, Acrisols, Luvisols and Gleysols
Sudan SavannalLixisols, Acrisols, Luvisols and Lithgsols

Coastal Savanr@Acrisols, Luvisols, Cambisols, Gleysols, Solonetz and integaades

= =A =4 =4 =4

Alluvial soils (Fluvisols) and eroded and shallow sodipt@kols) are found in all the
agro-ecological zones.

Plan3.4: GAR Basic Soil Types (Environmental Protection Agency, 2011a)

Majority of the soils are formed thoroughly on weathered parent materialSoils are
generally old and low in organic matter due to being et over a long period of timeThe
common deficient nutrients are nitrogen and phosphorous, in particular savannah soils
where the organic matter is constrained further by regular burningrops, as well as the
competitive use of residues for fuel, animal feed, and building purposes. Therefore, the soils
within the savannah and in particular th@ARhave an inherently low fertility, making
agriculture difficult. Consequently, areas (as disedsin the proceeding sections) with high
suitability for agriculture are very important (Environmental Protection Agency, 2011a).

Furthermore, some soils situated within the Coastal Savannah zones, such as Greater Accra,
contain swelling clays that areonsidered as poor draining (Environmental Protection
Agency, 2011a). These soils further vex the current flooding problem within the r&dien.

GAR soils can be characterised according to the following:areas

1 The soils ranging from the North East, Cehtoathe Southern region of the GAR are
predominantly Black clay which is also known as Akuse. These clayey soils are elastic in
nature when wet, while hard in texture when dry. The nature of this soil makes it
difficult for subsistence cropping as the Isié low in nutrients. Limited areas of
grasslands exist in this area, allowing for the practice of cattle grazing (Ghana Shared
Growth and Development Agenda, 202013; Medium Term Development Plans for all
Districts of the Greater Accra Region 2&@047).

1 Soils found in the Eastern parts of the GAR, are a mix between sandy clay loams which
are red to brown in colour. These types of soil are suitable for farming tropical crops
(Ghana Shared Growth and Development Agenda, 201@3; Medium Term
Developmen Plans for all Districts of the Greater Accra Region ZII).

1 The Western parts of the GAR contain savanlileh vegetation and soils that are pale
and yellow in colour. The soils are sandy in some areas with quartzite and are rich in
limestone and andstone which are favourable to construction. Soil types found in the
South Western parts of the Greater Accra region are sandy, clayey and rocky in some
areas. On the one hand the sandy soil is healthy and nutrient rich, making it suitable for
crop farmng, while, on the other hand, the clayey rocky soils are suitable for
construction, quarrying and sand winning activities (Ghana Shared Growth and
Development Agenda, 2042013; Medium Term Development Plans for all Districts of
the Greater Accra Region 2842017).
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3.5

Climate and Climate Change

The overall climate experienced in Ghana is monsoon type (Environmental Protection
Agency, 2002), which is tropical and influenced strongly by the West African Monsoon Winds
(Amlalo and Oppongoadi 2015). The generdimatic conditions are typically warm with
temperature variability occurring during different seasons (Amlalo and Oppoagli 2015).
Ghana comprises of three main types of climatic zones, namely the southern savannah
climatic belt, tropical forest and Ax plains. Of particular importance is the Acgilain

which is situated along the coast of the south of Ghana. The climate in the Accra plains is very
similar to that of the North because the area around Accra is also part of the savannah
climate and liesn the coastal savannah zone. The Aqaein isan area in Ghana with less
annual precipitation than the other climatic zones.

Humidity is made up by two different winds as showrthia following figure. These winds
make up the relative humidity whicis much higher in the south as compared to the
northern areas. Although the seasons vary between the different climatic zones and are
influenced by winds, the average annual temperature is the same throughout the country
which is between 28 and 36C (Enironmental Protection Agency, 2011kyith the average

in GAR being 26°@. The hottest months in th&sARare February and March, with the
coolest being July or August alongside the coast (Ghana Meteorological Agency, 2016).

DKIYyFQa NIAYTFIft asSrazya INB yvY2adte AyTFtdsSyc

(known as the Inteffropical Convergence Zone, ITCAjictv blows back and forth between
the northern and southern tropics each year. As a result it creates two rainfall seasons
wherein the region receives most of its rain from April to June with the secondary season
during September and October (WMO, 201 &ceaiving between 713184mm rainfall per
annum across the various parts of the region (Ghana hygdtabase, 2014; Climate
data.org, 2012). As a
result it creates two

o® ®
rainfall seasons. As the © g 6 -
- -
-

ITCZ moves north anc
south over the year, the Major Cimate Processes

zones  between the .. P I |
northern  and  the -

southernmost positions

Impacts on Climate

Change

of the ITCZ eXperience { 3 *Brings Warm!and drier than
shift between the two | EiNifio Southern Oscillation aoii:ii:ﬁ&d;ms ir:N:;tGe:OUtt:a\i:
opposing prevailing wind| jotereeis Conereance arcesianyinNoverber-May
directions. This pattern is| "o e e
known as the West Zvi\l/'ceycﬁggsosing prevailing  wind
African Monsoon Figure3.1: Major Climate Processes in Ghana and Impacts on Climate Ct

(Nkrumah et al, 2014), (GFDRR, 2011)
and the cause of these variations is due to #eNifio Suthern Oscillation (ENSO). El Nifio
events are associated with drier than average conditions in West Africa (GFDRR TR@11).
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3.5.1

3.5.2

major climatic processes experienced by the region as well as its impact on climate change
are shown in theaccompanying figure

Climate Change Policy in Ghana

The National Climate Change Policy (NCCP) lists critical climate change issues to be addressed

in Ghana. Spatial planning, such as the RSDF, could facilitate the processes of addressing
some of these issues through the émnmental constraints assessment done for the RSDF.

¢tKS O2yaidNrAyida FaaSaavySyid 02 @S Navelop dimized KA IK T
resilient agriculture and food security systeXgcrease carbon sinks; improve management

and resilience ol SNNBAGNRAF £ X I ljdzZ- 6AO R YINRAYyS SO2aeai
G2 o6l GSNXE obldAz2zylf /EAYIGS /KFEy3aS t2ftAades
Department, 2015). In support of these critical climate change issues and objectives,
protection of key agricultural areas and natural environments (to support access to water, to

protect existing carbon sinks, and protect ecosystems) are included in the development of

the environmental constraint§see Section 3.11 Environmental Constrainfsfor the G/R

SDF

Major Climate Change Vulnerabilities

GAR is vulnerable to climatie
changes 4s shown in Plan

3.5): experiencing the
negative impacts of climatg
change which directly effectg
ecology, the economy ang
society. Climate change i
further influenced by the
types of economic sectors, the
geogaphical spread of| 4
ecological zones ancf {
increasing  poverty leveld '
g KA OK dzy RS NJY A
ability to adapt and copeThe

adjoining  figure indicates

STM - slight to moderate

MTS - moderate to severe
MTVS - moderate to very severe
MVS - moderate-very severe

UN - unclassified

areas where erosion hazards Figure3.2: Erosion Hazards (NSDF Study, 2013; as quoted by Town &
exist; pointing out that GAR i<Country Planning Dept, 2015)

within the slight to moderate,
and moderate to svere areas.

Plan3.5: GARClimate Change Vulnerabilities (Amlalo and OppeBgadi, 201%
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3.5.3 Climate Projections

(@) Historical Weather and Climate

I Observations indicate that average annual temperatures have €€ since 1960, an
average rate of 0.21°C per decade.

9  Overall precipitation in Ghana decreased by 2.4% per decade betweer20960
1 Ghana experiences periodic extreme events such as rainstorms, floods, and droughts.

1 Sealevel has risen 2.1mm per yaathe Port of Takoradi over the last 30 years.

(b) Future Climate Projections

1 Average annual temperatures are predicted to increase by3100C, from the 19799
average, by the 2060s.

1 Projected changes in annual precipitation for the 2038age from a decrease of 9% to
an increase of 8%, from the 1989 average.

1 Rainfall is expected to exhibit greater variability, and a larger percentage of precipitation
is anticipated to fall during heavy rainfall events.

91 Droughts are anticipated to become more frequent and intense.

1 Sealevel may rise by 290 mm by 2100 for the coast of Ghana.
(Source: USAID, 2012)

(©) Climate Change Impacts for the Greater Accra Region

The GAR will be exposed to the impacts of increasethtd change in the future. The coast
along the Gulf of Guinea is already battered by strong Atlantic currents. Thieadais
expected to rise further by the year 2100, affecting ilgimg coastal communities,
particularly those that make a living ofsliing. The mean temperature is also forecast to
increase by 3.9°C by 2080. This presents increased drought risk across the country,
potentially triggering secondary impacts such as migration threats into urban areas as well as
further shortages in energyupplies.

3.5.4 Sealevel Risan the Greater Accra Region

The impact of sed S@St NAR&S Aa 2yS 2F GKS 3INBFidSai
shorelines, particular to sandy shores, inundating -lging coastal habitats contributes to
increasing salt water trusion into estuaries and aquifers (GFDRR, 2011). Internationally,
flooding caused by sea level rise is exacerbated by the phenomenon of the sinking of large
urban areas (due to the effects of soil compacting, ground water extraction); however, the
extent to which this is occurring in Ghana, has not been documented (Town and Country
Planning Department, 2015).

Physical changes to the coastline could have major samoomic implications as it could
lead to destruction of coastal habitats, which has Ibiedsity impacts, and livelihood impacts
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on areas that are inhabited by fisherman and those areas on which farmers depend for their
livelihood (GFDRR, 2011).

The coast of the GAR is at risk from sea level rise. Accordidddy and Addo (2013), the
shoreline for the Greater Accra Region would retreat approximately 90m and 109m
respectively by the year 2100 according to climate scenarios. The GAR coast is at increasing
risk and may experience significant damage due to anticipated extreme events due to the
effects of global warming. Storm surges, erosion and inundation may disturb the coastal
ecosystems such as the lagoons, mangroves and fisheries (Addy and Addo, 2013).

According to Addy and Addo (2013) the coast of the GAR will further encounter sanaf lo
about 12m to 109m inland with sdavel rise predicted to be about 5eA2cm confirming
the fact that sand loss will occur.

Approximately 13m of beach width will be lost to a sea level rise of 5cm and 10m by the year
2020. Accra coast is at an inasing risk and may experience significant damage due to
anticipated extreme events from global warming. Storm surges, erosion and inundation may
disturb the coastal ecosystem such as lagoons, mangroves and fisheries (Addy and Addo,
2013).

A study describ@ in the NSDF, predicts loss of coastline and land (200m or 800m
respectively) by 2100; which could impact 68D people and 900 buildings along the coast
(Impacts of Coastal Inundation Due to Climate Change in a Cluster of Urban Coastal
Communities in Gdma, West Africa, 2011; as quoted by Town and Country Planning
Department, 2015).

Accommodation facilities, food services and tourist attractjowkich included beaches,
lagoons and monuments along the coast of the Greater Accra Regiold be impaad by
SLR and coastal erosion (ARUP, 2016).

Natural Disasters

Context of Ghana

In the past five (5) years and more, Ghana has experienced several forms of natural disasters
and hazards which range from droughts in 2006 to floods in 2007 and 2012. Disasters present
serious challenges and setbacks to the development of the country.nidjer disasters
include floods and epidemics (disease outbreaks, bacteria, pathogens etc.). This is shown
over a period of nearly 20 years in the graph below.
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Graph3.1: Count of Natural Disasters in Ghana
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| 1984 | 1995 | 1996 | 1998 | 1999 | 2007 | 2010 | 2011 | 2014 | 2015
mEpidemic 103 411 | 67 101 | 249 | 85
BFloods | 145 ] 52 | 56 | 45

Number of Deaths

SourceEmergency Events Database (EMDAT), 2016

Greater Accra Region

Flooding is not a new phenomenon in the Greater Accra Region. A historical factor of
flooding in the city was the relocation of the capital city of Ghana from Cape Coast to Accra.
The relocation was combined with increase in trade, economic activities and migration
inflows from other regions into Accra. Although the Town and Country Planning Department
was charged with the responsibility of developing basic drainage and other infrastuc
prior to residential building, many areas still lacked adequate drainage systems owing to the
fact that lands were vested in the hands of clans or head of families (Odoi Danquah, 2013).

During June 2015, torrential rains started and continued welll the next day impacting

many parts of the GAR (International Federation of Red Cross and Red Crescent Societies,
2015).The floods resulted in the displacement of community populations, loss of over 200
lives and loss of property and livelihoo@aternational Federation of Red Cross and Red
Crescent Societies, 2015).

The GAR in particular has perennial flooding though rainfall is also a contributing factor
towards flooding. In addition, other attributing factors include the following (Oktral.,
2012) and are illustrated in the figure below:

1 Increasing flow of water;
1 Poor drainage infrastructure; and

1 Poor land use management.
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Figure3.3: Flood Issues in Accra (Asuma®arkodie et al., 2015

The impact of these floods on the GAR include destruction of homes, impact on agricultural
and nonagricultural land, livestock and impact on human life. Furthermore, the floods result
in secondary disasters such as water borne and water related diseases.

Hydrological factors may also be linked to recurrent floods in the GAR which is also linked to

social, political and economic issues (Okyatral.,2012).

Flood exposure in the region may also be attributed to the topography of the region. The
topography determines the direction of infiltration and excess overland flow, and this

informs the exposure to flash floods (Okyeteal.,2012).

Areas like Weija, Accra Circle, New Town, Zongo Junction, Asylum Down, Christian Village,
Adabraka, Nungua and étibi were the areas that experienced the highest floods.

Downstream towns to the Weija Lake were also im

pacted by high flgodsi Danquah,

2013) Areas like Adenta, Kaneshie, Kwabenya and Osu were impacted with medium floods
due to the landscape of shcareas. Areas falling within elevation height of-3@n like
Achimota, Prekuso, Kissiman and most of the Tema communities experienced low floods.

Areas with elevation height of00m are characterized
depicted in thevulnerability map abovéOdoi Danquah,

¢2 FRRNXaa TFf22RAy3IQa
for by the key natural disasters, risks and vulnerabil
20142017 and referrd to by the NSDF) (Town and

AYLI OGax

as the lowest flood impact regions as
2013).

@dzZt Yy SNI 0Af AGER
ity policy (as is indicated in the GSGSA
Country Planning Department, 2015).

Therefore, flood prone areas are included in the development of the environmental
constraints(seeSection3.11Environmental Constrainfsfor the GAR SDF

Page42

January 2017



3.6  Biodiversity

3.6.1 Overview of Biodiversity in Ghana

This section briefly describes

biodiversity within the context of P
Ghana followed by a detaileo L
overview of biodiversity within . 16 WildifeProtected
the GAR. There is limited data o MZRA st
biodiversity for the GAR and mos || 1stricknature
data is represented according t¢ =
the  Wildlife-Protected Areas :_f; [ gglillkea
(WPAS)' g Wildlife Division -nL e Songor

2 { ) 5 Coastal Ramsar Sites w
Under the Forestry Commissiol & Bt - DensuDelts
of Ghana, the Wildlife Division i{ £ P

2 - Sakumo
responsible for 16 WPAfiye @) | & p———

coastal Ramsar Sites, the Acc

Zoo and Kumasi Zoo, as well g Py

the management of two (2) Figure3.4: National Parks managed by the Forestry Commission
community owned  wildlife Ghana

sanctuaries (The Forestry Comsiis of Ghana, 2016). The 16 WPAs are groupedsien
(7) National Parkssix ) Resource Reservesyo (2) Wildlife Sanctuaries andne (1) Strict
Nature Reserve (See accompanying figure).

DKFYlFQa O0A2RAGSNEAGE A& hdokebdandNs@ritah® An/tétall, & G A y 3
there are 3600 species of flora, 221 species of amphibians and reptiles, 728 bird species and

225 mammalian species. Communities surrounding biodiversity rich areas generally rely on

the area as a source of wood and thaas well as being a source of economic and social

@t dzS® DKFEYyllQa O0A2RAGSNERAGE |INBlLa faz2 K2fR
environmental importance. Ghana has a strong economy due to its natural resources;
however exploitation of thes resources is high. Forestere reduced by 90 % between 1990

and 2005 Declines in biodiversity hawasobeen reported in reserve and aféserve areas.

Programmes such as the Man and the Biosphere (MAB) were introduced aedtailridge

the gap betveen biodiversity and man (Environmental Protection Agency, 2016). Core
aspects of MAB include reducing biodiversity loss, improving livelihoods and enhancing
social economic and cultural conditions for environmental sustainability. This programme
has been implemented through the Environmental Protection Agency (Ghana) such that
biodiversity should support the relationship between human and biodiversity and vica.vers
The principles of MAB are also supported through policy objectives highlighted in the Ghana
Forest and Wildlife Policy. This policy indicates that natural resources and land should be
sustainably managed, which is sought to be achieved through wettzantagement being
GYFAYAauNSBlI YSRE Ay GKS O2dzyiNEQA yIlFGA2YIf t I
policies are in place unsustainable use of natural resources continues (Ministry of Lands and
Natural Resources, 2012:20).
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3.6.2 Overview ofBiodiversity in Grater Accra

None of the National Parks managed by the Wildlife Division falls withiG#%ki There are
however, 21 WPAs in Ghana totalling about 1, 347, 600 ha (5.6 %) of the country
(UICN/PACO, 2010). UICN/PACO (2010) also includes the 5 coastal veetlantiA. WPAs

and Ramsar Sites contained within t@&Rconsist of Shai Hills Resource Reserve, Achimoto
National Forest, a Thicket Reserve, 3 Forest Reserves, Songor Lagoon Protected Area,
Sakumo Lagoon Protected Area and the Densu Delta Protected Refar toPlan 3.6 on

the following page.

Plan3.6: Protected Areas in GAR

Of ecological importance, AR largely comprises coastal scrubs, grassland and mangrove
swamp, as well as small portions of guinea savannah and moistdeemliuous forest (Refer
to Plan3.7).

Plan3.7: Vegetation in GAR

SourceEnvironmental Protection Agency, 2011a

The Coastal savannah zone, which covers the majority of GA® mainly consists of
grassland interspersed with denshort thickets with a few trees, such as Antiaris africana,
Ceiba pentandra, Albizia zygi and Azadirachta indica. Short and medium grasses are the
dominant plant species. These include Andropogon gayanus, Hyperrhenia dissolute in upland
areas and Vetiveridulbibarbis, Brachiaria falcifera in low lying areas. Panicum maximum
often occurs in the moist areas. The coastal thickets comprise small trees and shrubs
dominated by Baphia nitida and Griffonia simplicifolia. Isolated trees found in the forest
areas irlude Albizia zygia, Ceiba pentandra and Antiaris Africana (Environmental Protection
Agency, 2011a).

The entire area is a rich platform for human communities as it serves host to a wide variety
of plant, fish, bird and animal species. Although, vegetaonidespread across the Greater
Accra, areas of high importance are discussed below. These include Shai Hills, Songor Lagoon,
Sakumo Lagoon and Densu Delta, which are critical protected areas.
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Wildlife Protected Area: Shai Hills Resource Reserve

Shai Hills Resource Reserve was initially a forest reserve comprising of an area of 46.7 km and

was later declared a game proction reserve, with an extended area totalling 51 k®hai

I Attt a

wSaz2daNDS wSasgnms

y - DKI VI O3 -

2t1a YR A& DNBFGS
Located in the Dangme West District, Sh
Hills is bordered by the Tema Jasikan roe
Although the reserve was feaed up, the
fence is in disrepair and cattle grazin
persist to be problematic (UICN/PACC
2010). It is important to note that Sha
Hills is also home to the Shai people ar
though it is considered to be a protectec
area, the MAB relationship needs to b
acknowledged. Shai Hills is noted in the
NSDF as a reserve that could be utilis
better in respect of educational ang
recreational activities (Town and Countr
Planning Department, 2015).

Shai Hills Resource Reserve is located
the Accra Plains wheréhére is primarily
low rainfall; and the rainforest belt is
replaced by savannah vegetation type
Shai Hills also consists of a series
mountains that have been worn away
where the highest peak is 290 m. Thes

Vegetation Types A

Short-grass savannah

B>The Vetiveria fulvibaris - Brachiaria
falcifera community (low open grassland of
perennial grasses with an average plant cover
of 80% and fewer than 20 species present)

B Vetiveria fulvibaris - Borassus aethiopum
community dominates the northern part of
the reserve and is distinguished by scattered
fan palms and a denser shrub and bush cover

Tall-grass savannah

B> Pennisetum cf. polystachyon -
Schizachyrium sanguineum is a dense high
grassland (up to 2.5 m) mainly confined to
alluvial clays in depressions and seasonal
water courses. It is characterised by Crinum
ornatum

BVetiveria fulvibaris - Andropogon gayanus
community, which is generally shorter, with
an average cover of more than 90%, is mainly
confined to steep slopes over leptosols

Dry evergreen forest and thickets

BEDry evergreen forest with Diospyros
abyssinica - Drypetes parvifolia community. It
grows on the richer soils of the inselberg
slopes

B> Thickets: the Zanthoxylum xanthoxyloides
- Capparis brassii community is confined to
the deeper soils of termite mounds and
hummocks on the plains. Thorny species and
lianas are abundant in these dense thickets
B> Riverine; the Zanthoxylum xanthoxyloides
- Mitragyna inermis community is a dense
riverine forest

which is confined to vertisols along seasonal
streams

hills are mostly covered by forest thicbetFigure?J.S: Types of Vegetation in Shai Hills Resource

Reserve (UICN/PACO, 2010)

and grasslands and surrounded b,

viffSad

0]

savannakcovered plains. Contained within the reserve are 397 plant species, including two
endemic species (UICN/PACO, 20R@¥er to the accompanyirfggure.

Large mammals common to Shai Hills include olive baboons, kob, green monkegospot
Y2y1Se YR 0dzaKodzO1 @ ! faz2 LINBaSyid |NB RSYAR?Z2
Other smaller species include grascutters, crested porcupines, hedgehogawmeg) Oribi

and slender tailed mongoose (UICN/PACO, 2010).

Shai Hills Resource Reserve does not consist of any permanent rivers or streams, however, is
comprised of Adwuku dam. Introduced to Adwuku dam in 2005 were crocodiles and
terrapins. Predators qgsent in Shai Hills are spotted hyenas, leopards, civets, genets, servals
and sidestriped jackals (UICN/PACO, 2010).

Ghana is reported to have 681 bird species (Birdlife International, 2016), with at least 173
species documented to have been seen iniS#ills. Barred owlet, rosy beégl G SNE LJdz@ S f
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illadopsis, stone partridge, cliff chat, roldving cisticola and freckled nightjar are some of
the interesting species found in Shai Hills (UICN/PACO, 2010).

Ramsar Sites

The Ramsar Sites have been recegdias habitats of ecological importance since it consists

of over 80 % of migratory fowl which roost in Ghana. Peak seasons can accommodate over
100, 000 birds (Environmental Protection Agency, 2011a). Overall, these sites hold high
international importarce because of variety of bird species. All three Ramsar Sites in Greater

Accra have coastal wetland vegetation types (UICN/PACO, 2010).

(i) Songor Lagoon Protected Area

Songor Lagoon is comprised of an area of 287.4 (Environmental Protection Agency,
20119. The lagoon is 16 km long and 7 km wide with an average depth of 1.75 m and
maximum depth of 4 m. It is also a closed or selosed coastal lagoon (Povisen and Dahl,
2004b).While local communities fish and farm as well as produce salt in the arearé¢iae

has high ecological importance.

Vegetation at Songor lagoon consistdalspalum vaginatum, Cypeis articulatus, Sesuvium
portulacastrumand Eleocharis mutatat the floodplainsAndropogon guyanus, Heteropogon
contortusand Azadirachta indicat the catchment areas. Degraded mangroves can also be
found along the creeks (Povisen and Dahl, 2004b).

Songor lagoon supports high concentrations of seashore birds such as terns, waders, herons
and ducks as well as seven species of waders (spottegheak, greenshank, ringed plover,
curlew sandpiper, little stint, avocet and blatzkiled godwit). The area also consists of 32
species of water birds. Migrant birds arrive late August and leave when the lagoon begins to
dry up by the end of January. The afe@s recorded a maximum number of 660 birds,

which emphasises the outstandingly importance of this site (Povisen and Dahl, 2004b).

(i) Sakumo Lagoon Protected Area

Sakumo Lagoon is comprised of an area of 13,4 (Environmental Protection Agency,
2011a) and is permanently connected to the sea via culverts. The main habitats of this
brackishsaline lagoon are open lagoon, surrounding flgaains, freshwater marsh and
coastal savannah grasslariishing is Sakume the main livelihood, with farming and some
industrial activities near Sakumo.

Open lagoons, such as Sakumo are reported to have 14 species of invertebrates (crabs,
shrimps and molluscs) and 13 species of fish (brackish water species, freshwater, species
marine visitors and juvenile forms). Fish species include lagoon species and freshwater
species.

Sakumo is reported to have PB0-35000 birds with internationally important populations

consisting of 6 wader species (spotted redshank, greenshanlewcsdndpiper, little stint,
blacktailed godwit and black wingestilt) nationally important species of at least 30
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waterfowl. Sakumo is also documented to supportl®® % of the total population of black
heron, teal, blackailed godwit and ruff. Migranbirds in this area are mostly abundant from

{ SLWGSYOSNI 12 al NOKK! LINAf ® ¢KSNB FINB +faz |
pratincole, little tern, pied kingfisher, yellow throated longclaw, plaatked pipit, fantail
warbler and red bishop The area has recorded a maximum number of 14, 000 birds, which
emphasises the outstandingly importance of this site (Povisen and Dahl, 2004b).

(i) Densu Delta Protected Area

Densu Delta is comprised of an area of 46.2 @mvironmental Protection Agenc3011a).

Densu is a critical area of interest as it serves as a drainage ardaq1@f drainage area).

The site is a flood plain consisting of open lagoons, sand dunes, scattered mangrove stands,
saltpans, marsh and scrub. Though there is no direcebtul the sea, the lagoon overflows

after heavy rains.Main activities in the area are large scale commercial salt operations and
lagoon fisheries (tilapia and lagoon crabhis #e is also used by the locals to gather wood

as well ador farmingpractices

The area has recorded 57 seashore bird species. Of importance is the roseate tern which is
threatened species with recordings of 200 roseate terns on the Densu Delta. Other important
water birds include waders and herons. The site supports inteynaliy important
populations of waders (curlew sandpiper, little stint, spotted redshank and ‘auled

stilt). Seashore birds are abundant from August to March with recordings of at least 70
species. The area has recorded a maximum number of 30, 08§, vhich emphasises the
outstandingly importance of this site (Povisen and Dahl, 2004b).

3.6.3 Proposed Greenbelt

A greenbelt has been proposed for the GAR, which would senan enviromental area in
which planningenvironmengl, sociceconomic and other fdevant issues are addressed for
long-term solutions. The greenbelt would alsampose a barrier consisting of selected
physical featuresreinforced by planning contral¢o limit the outward sprawl of the Accra
Temaconurbation. Finally, the greenbelt wikknsure that land use within the genbelt is
consistent with themaintenance of a predominantly rural landscape, and the conservafion
soils, water sources, vegetation and scenic and historical arBaes.total area of the
proposed green belt i859.56kni. Refer toPlan3.8 on the following page.

Plan3.8: Proposed Greenbelt

3.6.4 Pressures and Threats

Many Ghanaians depend on the forest for their livelihoods and as a result of forest
dependency, there has been land degradation. Deforestation has been identified as a major
problem that has led to significant loss of biodiversity-Nkavantanang Madina Mhicipal,

2013). The National Development and Planning Commission and United Nations
Development Programme: Ghana (2012) reported a 1.68 % loss of forests per year between
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the years 1990 and 2010. As showrPlan3.9, the degradation of land in the GAR increased
from 43.6% in 1991 to 61.9% in 2017.

Plan3.9: GAR Degraded Areas 1992017

Contributing to déorestation is the clearing of indigenous forests for agriculture, logging,
and exploitation of wood for energy (firewood). Replenishment by natural vegetation of
wood taken for energy supply has been exceeded (Environmental Protection Agency, 2011a;
Town and Country Planning Department, 2015), especially considéniaig60% of total
energy consumption in Ghana is in the form of biomass from Wwmbd and charcoal
(Environmental Protection Agency, 2@)1 lllegalgrazing by livestock is documented to
affea the overall productivity of reserves such as Shai Hills (IUCN/PAC, 2010). Activities
leading to deforestation are documented to drive erosion and drying up of streams due to
the removal of riverine vegetation that serve to protect watersheds. Otherrdmuntbrs of
deforestation include mining and wildfires. As a result of these contributors there are a
number of indigenous trees that are becoming extinct. Moreover, communities based in and
around these areas suffer severe consequences, such as poorhgnagiuced crop yields

and low rural incomes. Building on the MAB concept, are several interlinked areas that
significantly contribute to sustainable living in Greater Accra. The WPAs in particular hold
economic importance in that sense that they contrieubward the standard of living of
communities in and around the area (UICN/PACO, 2010). The communities are reliant on
wood for production and for medicinal plants contained within WPAs. In Ghana,
communities are dependent on smaltale logging; howevethis activity persists as a
challenge as some logging activities are conducted illegally. Hunting also presents challenges
and is partially controlled through the issuing of licenses. lllegal gathering of wild plants and
animals is also present in varyirpgrees in WPAs. To combat this, there have been
community initiatives that have been established to regulate harvesting oftinamer.

2t 1 Qa 2dziaARS 2F DNBFGSNI ! OONX KI @S SYLX 2&8SR
whereas Shai Hills does notgasuch employment strategies.

Forest degradation is intrinsically linked to biodiversity. Loss of biodiversity, however, is also
attributed to illegal hunting for food and the use of fauna and flora for medicinal or
commercial use nationally, as well asinternational trade. The economic value of some
plant species in WPAs is quite high and is therefore exploited. In the WPAs, animals such as
rattan, elephants and leopard are hunted for craft, tusks and skin, respectively. Poaching,
bush fires and faming are highlighted as major threats to WPAs (IUCN/PAC, 2010).

Greater Accra is located along the coast and communities are therefore dependent on

Y6 GdzZNF £ NBaz2dz2NOSa Ay GKS FNBF® bl ddz2NF f NBa2d:
surrounding WPASs has led to encroachment of Ramsar sites. Mining howevemigatant

industrial activity which provides direct employment for a large number of people. Impacts

on coastal ecosystems may however be negative.

Additional to deforestation and loss of biodiversity, alien invasive species such Bled¢he
tree has spead over the plains in reserves and lower slopes of the hills in Shai Hills Resource
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Reserve. It is mainly spread by fradting birds and bats and is known to be an aggressive
alien species that is difficult to eradicate. It is also found to displdaega number of native
species.

The constraints presented highlight an inherent need to protect biodiversity, not only for
environmental conservation but also because man is also highly dependent on natural
resources. Preserving and building on the rielaship between man and biosphere is key to
reducing risks associated to biodiversity. NCCP indicates the requirement to improve carbon
sinks (forests and mangroves) and hence highlighted objectives to do so. These are
supported by the NSDF (Town and CioyiPlanning Department, 2015) and subsequently, by
the RSDF, through including existing forests and mangroves in the environmental constraints
plan.

3.7 Hydrology

The hydrological system in Ghana is characterised by the interweaving of rivers, dams,
wetlandsand lagoons. These water systems form an integral part of Ghana and the Greater

I OON} wS3IAz2yQa (AQPSEAK22Ra® /2YYdzyAidArASa FyR
systems due to the dependency on these systems for irrigation, sewerage, drinking, and for
hydropower generation.

The hydrological systems in the GAR have been affected negatively by development,
deforestation, industrial activities, agricultural activities and settlements in the vicinity of
GKSaS g1 SN adaidsSyas myoriwik SuchhattisiieStakngiplacelini OK Y S
the system itself which inadvertently causes water pollution and in turn affects downstream

water bodies and coastal areas. . The above threats and pressures clarify the requirement to
conserve the wetlands; shaonservation is called for by the key wetland and water resource

policy (as is indicated in the GSGSA 22047 and referred to by the NSDF) (Town and

Country Planning Department, 2015). Therefore, conservation of these areas has been
included in the deelopment of the environmentatonstraints(seeSection 3.11)

3.7.1 Wetlands and Lagoons

The GAR has various wetlands and three major coagédlands situated in the dry
equatorial climatic region, which is a low annuainfall zone. All three coastatetlands
became Ramsar sites in 1992 due to the wetlahgdsctioning in the protection of the
shoreline and the Palearctic bird population (Willoughby et al. 2001; as quoted by Kondra,
2016). Wetlands are important natural features for Ghana as they gedvabitat for fauna

and flora and support various communities who generate a household income from the
wetlands (Kondra, 2016).

Wetlands, especially the three major coastal wetlands, are exposed to dense populations and
resource exploitation, affectingverall quality and functioning of the wetlands (Kondra,
2016). The table below provides an overview of key characteristics of each of the coastal
wetlands that play a significant role in the character of the region and the communities
surrounding them.
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Table3.2: GAR Wetlands

Name Densu Sakumono Songor
Location: 11 km southwest of Accra| 3 km West of Tema Dangme East District
District.
Wetland An estuary with open A coastal brackiskaline | This site is a closed
Description: lagoon, salt pans, lagoon. Floodplains lagoon which includes

freshwater marsh, scrub
lands, and sand dunes.

surround the lagoon,
marsh freshwater, and
coastal savannah
grasslands with thicket
vegetation are prevalent
The lagoon has a narrow
sanddune connection to
the sea. There is limited
ground water in the area
due to underlying rock
bed and low rainfall in
the area.

islands, beaches,
inundated mudflats, and
flood plains linked to the
Volta River estuary.
Saline marshes,
degraded mangroves,
riverine woodland,
waterlogged grassland,
thickets of shrubs are
some of the main
habitats in the site.
Degraded coastal
savannah are also
prevalent but has been
impacted by farmland.

Size of the Rams4d
catchment area:

5,893 ha

1,364.4 ha

51,133.3 ha

Estimated
population
dependent on
Ramsar
Sites:

485,700

141,500

523,180

Type of activity on
which residents
depend on the

Salt winning, recreation,
grazing lands, agriculture,
fishing, fuel wood.

Multiple communities
utilise the lagoon for
fishing as a source of
income. This includes

Fishing, farming and
intensive salt mining are
activities on which
O2YYdzyAGASa

Wetland for: i : g uey
artisanal, semindustrial, | depend in this area. The
and industrial fishing tourismsector is a
practices. growing in the area.
Biodiversity: Multiple fish species. 30000 water birds This site crosses the

(which includes more
than 70 species, and
including species that ar
migratory, rare and
endangered). The
wetland is also has
importance because of
the marine and
freshwater fish species
inhabiting the lagoon.

boundary of the Atlantic
and Mediterranean
flyways of water birds.
The site provides
roosting grounds for
various bird species at a
estimated population of
50,000 individual birds.
This site is also a
reproduction site for fish
species.

Sandy beaches provides
habitat to the green sea
turtle, leatherback sea
turtle and the olive ridley
sea turtle.
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Name

Pressures:

= =

Densu

Pollution (human and
household waste
pollution due to a
lack of adequate
toilets and waste
facilities.
Oblogo Landfill site
which borders the
Densu Delta, where
more than 1,000
tonnes of solid waste
is discharged daily.
Human settlement
development which
encroaches on the
site (houses are built
in the wetland and
the salt pans)which
causes:
T wetland
drainage,
1t overfishing,
1t deforestation (for
fuel wood and
fishing materials),
T biodiversity loss,
1T degradation of
the ecosystem.
Salt mining in the
wetland by the Salt
Company, as well as
artisanal salt winning
leading to salinization
of soil.
Reduced water inflow
resultant from dam
construction on the
Densu River.
Cattle breeding.
Fertiliser and
pesticide runoff.

= =

Sakumono

Population growth
and urbanization in
the area, leading to
increase of
sewerage and
domestic waste in
the wetland.

Fish popilations are
declining (this is
assumed to be
resultant from over
fishing).

Lack of water inflow
due to extensive
damming.

Pollution from
human waste due
to a lack of toilet
facilities.

lllegal fishing, and
over fishing.
Encroachment is
taking place arond
the lagoon however
it is not yet
affecting the
Ramsar delineation
zone.

Agriculture is
practiced outside
the Ramsar
delineation zongin
the Ashaiman
region) however
pesticides are used
extensively, leading
to agricultural run
off that could
impact the lagoon.
Deforestation.
Urbanization and
population growth
within the Ramsar
site is occurring.
Lack of adequate
water inflow due to
dams constructed
on the two rivers
flowing into the
Sakumono lagoon.
High salinity levels
in the lagoon
prevents use of
water for

Songor

Coastal erosion and
siltation are the
main threats to the
site

The lagoon floods
during the rainy
season, causing
high salinity levels
in the dry season.
Solid waste
pollution,
exacerbating
flooding of the
lagoon.
Deforestation of
mangrove forests
due to land use
pressure, increased
needs for fuel
wood, and salt
winning field
development.
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Sakumono

agricultural
purposes.
1 Cattle breeding
(albeit scares).
Source:Kondra, 2016; Ramsar, 2015a; Ramsar, 2015c; Adank et al., 2011; Town and Country Planning
Depatment, 2015.

3.7.2 Rivers

The main rivers flowing through the GAR are the Densu and the Volta Rivers, the latter with
an estuarine at Ada in Ada East District. Smaller seasonal streams leading through various
lagoons and into the sea originate from the Akwatidge (Ghana Statistical Service, 2013)

as illustrated irPlan3.10 on the following page.

Plan3.10: GAR Hydrology

UNEP (2011) indicated that the freshwaters system water quality is generally adequate for
multipurpose use. This includes the Volta River, South Western River, and the coastal river
system.However, Adanket al.,, 2011)quotes the World He#h Organisation which indicates

that the quality ofg G SNJ Ay D! a! Qa NAOGSNE FyR fl322ya
standards; and specific water bodies noted in which this is the case, are listed as the Odaw
and the Korle lagoo(Adanket al.2011)

The Dasu Rivedrains into the Densu Delta (one of the most important wetlands in Accra),
therefore protection of the catchment area is vital (Kondra, 20I&)e Densu River however

in close vicinity to a landfill from which pollutant leakage enters into tkerrand wetland
(Nyame et al. 2012; Essumang et al. 2009; Tuani 2008, as quokaxhtya, 201§ leading to

algal blooms Osei et al. 2011 as quotedkmndra, 2018 which is a cause of concern since
many communities depend on the river for domestic watese (Otengreboah 1999 , as
guoted byKondra, 201 The Weija dam controls water levels in the Densu river, however it
is blocked by sediments which leads to interrupted water inflow during the dry season and
severe flooding occurs during the rainy seagAppeaning Addo et al. 2008, as quoted by
Kondra, 2018 occasionally the Weija dam is opened as a measure to relieve pressure and
this causes flooding of agricultural activities practiced in valleys and coastal wetlands
( K2dzZRKI NBE | YR 5).Budpéhded bedilRex® Hom Hhe dam contributes to
SNeaiAzy 27F | OO Nleah 130% asMiofed BpSdrap201 S y 3

The Sakumono wetland is supplied with water by the Dzorwulu and the Mamahuma rivers.
River flow is affected by dams that have been constructed on these rivers. Water is
extracted from rivers for irrigation and livestock husbandry whilst the water isvilyea
polluted by domestic waste disposal (Nartey et al. 2011; Tay et al. 2009, as quoted by
Kondra, 201%

¢KS YSOF FyR {2y32N) [F322yaQ AyFiz2g A& GKS
Akosombo dam. Sediment discharges from the river leadsetiiment supply on beaches

Pages2 January 2017



and on the littoral strip of the Keta lagoon. These areas are prone to floods due to its low
lying sea front (Boateng 2009, as quotedkondra, 201k

General pressures affecting the rivers are the dams that should reguiate flow.
Sedimentation in the dams has affected their functionality and has led to floods in rainy
seasons and too little outflow in dry seasons. As with wetlands, pollution in rivers is caused
by a lack of sewerage systems and waste management iretien.

3.7.3 Floodplains

Accra has been exposed to floods over a number of years, resulting from uncontrolled
urbanisation and settlement patterns in areas that are prone to flooding. Flooding occurs for
three main reasons, which have been grouped as: (Lpdga constraints (a lack of drainage
systems, clogged drains and overflow of lagoons and rivers; (2)yiow areas; (3) and
wetland and swamp areas. These andicated inPlan 3.11 on the followingpage. It has
been indicated that 90% of communities occupying flood prone areas reside in informal
settlements (Amoako, and Frimpong Boamah, 2014).

Plan3.11: Flood prone areas and types of floods in Greater Accra Plains

SourceKagblor, 2010; as quoted by Amoako, and Frimpong Boamah, 2014

3.7.4 Groundwater

(a) Recharge of Groundater Resources

Geological formations of the GAR are indicate@attion3.4 Geology and Soilghese rock
formations described in the aforementioned section influence the depth of the water table in
the GAR, which could be found between 4.8 and 70m deep (Nyarko, 2002; as quoted by
Adanket al. 2011). Direct infiltration (precipitation) is the masource of aquifer system
recharge in Ghana whereas ephemeral streams, pools and runoff water accumulating in rainy
seasons are sources of indirect recharge of aquifers (Obwtlaie 2016). The total recharge

of groundwater resources within Accra i988knt/year (Adanket al. 2011; Obuobieet al.

2016); which is conservatively estimated at 4% (30mm) of the annual rainfall if 756mm.

(b) Avalilability of Groundwater Resources

In the GAR, with recharge rates as defined above, the volume of groundwater thidt lw®
extracted without deflating groundwater resources could be quantified as 93@m day
(this is based on mean borehole yield of 3%mur x 1116 boreholes). It has been identified
that the applicability of using groundwater as a supplementaryrs®iwo the GWCL supply
has been investigated (Lievers and Barendregt, 2009; as quoted by Ataalk 2011).
Details of water supply are provided #ction 4.1.2 Sourcesof Water and Section4.1.9
Status ofWater Infrastructureand Srvices in theVariousAssemblies
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(©)

(d)

(e)

3.8

Groundwater Uses

Ground water in Ghana is used:

1 To supplement domestic water supply;

9 For agricultural purposes (irrigation and water for livestock); and

1 Inindustries (especially in tHmottled water industry) (Obuobie & Barry 2012).

Section 4.1.9 Status of Water Infrastructure and Srvices in the Various Assemblies
provides additional information on ground water uses an indication of the usage of borehole
water by district populations.

Quiality of groundwater

Water types presnt in the region are MgglCaGland NaCl waters, the latter being the
dominant water type present, and the first two are the minority types present. The quality

of groundwater in the GAR are stated to be too saline, which renders groundwater not
usablefor consumption, especially along the coastal areas (Adangl 2011); whereas

factors influencing water quality are noted as weathering of bedrock, human activities and

sea water intrusion (Obuobiet al. 2016). Soil types present in the area are ariethe

contributing factors to groundwater salinity, which decreases northwards from the coast.
Gl1FEAGS RAAZAaA2fdziA2y FTNRBY (G(KS &a2iAt 1T2yS +a
cause of groundwater salinity, according to Kortatsi and Joehs o6HAnnm | & | dz2
Adanket al., 2011:16).

Another factor influencing ground water quality is waste water disposal in the GAR which
occurs directly into open environments, open storm drains or smafty drains, and into

streets, which seeps into guadwater resources. Adang&t al. (2011) quotes the 2000
OSyadzazr ¢oKAOK adraSay aLIS2LXS Ay Dl!a! YlFAyfe
gutters and storm drains (41.1%), on the ground within the compound (24.8 %) or into the
street (18.3%)D{ { = HNAHUOE P

Threatsand Pressures to Ground Water Resources

The following list provides a summary of the key threats and pressures to ground water
resources:

91 Direct disposal or discharge of waste water into the environment;
1 Salinity of water, caused bpistypes and sea water intrusion;

1 Contamination through agricultural activities (such as pesticide and fertiliser usage);

Coastal Areas

The Ghana coastal zone only covers 6.5% of the total land surface (UNEP, 2011), but homes
approximately 25% of the totapopulation (World Bank, 1998). The Ghana coastal zone
contains a variety of habitats and resources, suchnagroves, rocky shores, sandy
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3.8.1

beaches, deltas, estuaries and coastal wetlands, coral reefs and laghdrsequently, the
coastal zone, throughhe presence of these coastal habitats and ecosystems, provide a
significant contribution to the livelihoods of coastal communities and to the national
economy. The provisions comprisefighing, agricultural activities, tourism, oil and mineral
mining andinfrastructure development. However, the coastal zone also provides an intrinsic
value including shoreline stability, beach enrichment, nutrient generation, recycling and
moderation of pollution(Ministry of Environment Scienc@&é Technology, 2032

The coastal fisheries that exist in Ghana is considered as the fourth most productive of the 36
countries in the Atlantic and is also considered as the major primary activity of the coastal
zone as it contributes about 3% to the GDP (UNEP, 2011). Theype#of fishing within

the industry in Ghana are categorizedatisanal, inshore, industrial and tuna fishing, with
artisanal fishing dominating the industry. This type of fishing provides ali#8ataf the total
marine production in Ghana and is genéra yearround activity. Artisanal fisheries in the
coastal zone of Ghana rely on fish from both the inshore and offshore marine environment.
Coastal lagoons and estuari@s discussed in section 3.5) also very important sources of

fish and sheffish, even though these operationgeafairly small; they provide substantial
guantities of fish products for subsistence purpodesvisen and Dahl, 2004a

The habitats and features that occur along the coastal zone, subbahes, cliffs, lagoons,
wildlife, cultural and historical sites and coastal landscape provide significant opportunities
for developments in tourism and recreatigd NEP, 2011)he coastal zone has been noted
for providing suitable habitat for thousands of migratory birds, variosis fipecies (UNEP,
2011) and thavaters offshore is thought to be a significant migration and calving habitat for
whales,marine turtlesand other marinanammals (Arcon, 2015).

The coastal zone within the GAR is dominated by rocky shores, which is |bedtesen

Axim and Prampram and occurs as rocky-@oppings alternating with sandy bays, while
sandy shores can be found between Prampram and Aflao. The Greater Accra coastal zone
contains many estuaries, lagoons and coastal wetlands (as described iougreections).

These areas provide habitats for a wide variety of fauna and flora (Povisen and Dahl, 2004a)
and are significantly utilised for fishing.

Threats and Pressures

As a result of the increasing pressure on the coastal zone from threats swomféist over

land, water and resource utilization constraints aggravating social and sanitation issues as
well as climate change impacts, there has been notable depletion of resourcesrand
increasein coastal erosionNEP, 2011 Furthermore, the habgts within the coastal zone

have been polluted as a result of poor waste management and dischdirges both
industrial and agricultural sectordi(nistry of Environment Sciencené Technology, 2032

As mentioned, hiere are three major sources of pollutian the coastal areawhich are
(Povlsen and Dahl, 2004a):

I Municipd waste: Municipal waste includingewage, faecal vete and household
garbage;
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1 Industrial waste: The main producers of industrial wastes argile, food, petroleum
refineries and processg industriesand

9 Agriculture: Agricultural sources include pesticides and fertilizers, which reach the
coastal zone as land rwoff and river discharge

Pollution and depletion of resources will have a major affect through the degradation of
fisheriesand especially the artisanal fisheries. The degradation of these fisheries may result
in the loss of species as well as declines in sustainable hargesgthich would be a major
concern for the livelihoods of communities living within the coastal af(Baslsen and Dahl,
2004a)

In addition to pollution and loss of resourcesastal erosiorthat occurs both naturally and
as a results of human influences alotig coastlinepresents a threat to the natural and
man-made environment The degreeand rateof erosionis depencent on the location and
geology of the area concernglowever the average annual rate at which land in the coastal
zone is being lost to the sea in some areas exceeds 1.5 m per amhaernauses of erosion in
Ghana are due to sand ametbble winning hydrographic conditions and the disappearance
hydraulic groins at the mouths of fast flowinyers due to dams constructed on them
(Povisen and Dahl, 200 durthermore, climate change (as discussed in section@lglso
have a sigfficant role to play to coastal erosiolhe wellknown areas under serious erosion
threats in theGARare (Povisen and Dahl, 2004a)

The above threats and pressures clarify the requirement to conserve the coastal forests and
wetlands in the GAR; and sucbnservation is called for by the marine and coastal zone
policy (as is indicated in the GSGSA 22047 and referred to by the NSDF) (Town and
Country Planning Department, 2015). Therefore conservation of these areas has been
included in the developmentif the environmental constraint&seeSection 3.11)for the GAR

SDF

3.9  Agriculture and Fishing
3.9.1 Agriculture

Agriculture is an important sector in Ghana due to the vast contribution this sector makes to

0KS O2dzy iNEQa DNRaa 52YS dedople@ependadtPodzisi sedtoy R (1 K S
for livelihood and income. Th&ARhas lower importance for agriculture than the rest of

Ghana, however 10% of the population in Greater Accra is actively involved in agriculture

(¢ K2dzRKI NB I Yy R 5.Ctoplafidicidityfu@NB 7krmof theMamad) cover in the

GAR where three (cassava, maize, rice) of the eleven major crop types are produced, whilst

all other regions in Ghana produce at least seven of the eleven major crop types). This is 1%

of the national areaundeDNB LJA X YR dix 2F GKS D! wQa flyR 02
Department, 2015) The region falls within one of the six agroological zones in Ghana,

namely the coastal savannah, which has low rainfall and is an area that is prone to drought.
Agricuture along the coastline is limited further as a result of shallow layers of top soil and
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3.9.2

low organic content in the soil (Ministry of Local Government and Rural Development, 2016;
Ghana Statistical Service, 2013).

The agricultural activities predomindwptpracticed in the region include livestock and poultry,

fishing, maize, cassava, vegetables and fruit crops (Ministry of Food & Agriculture, 2016;

/| K2dzRKIFNE YR 5Q! fSadalyRNREI HAMpO® vdzAGS AY)
farmers, urban agricture in the GAMAcontributes to the vegetated areas (which is the

source and supply chain of fresh food), esthetical value and ground water recharge as well as
reduced stormwater ruroff (Adanket al. 2011).

A series of maps produced indicate suitablei@gtural zones Rlan 3.12) and suitable
pastures Plan3.13) in the GAR. As shown in the plans on the follgwiages there are
limited areas that are considered as being highly suitable for both crop and livestock grazing,
subsequently making these areas extremely important in terms of subsistence farming for
local communities.

Plan3.12: Suitable Agricultural Zones
Plan3.13: Suitable Pastures

Threats and Pressures

DNBFGSNI | OONI Qa | INA Odz G dzNJI ASOG2NJ Aa 2y |
D K I ydgriedtural sector. For example, seven extreme weather events were experienced

over a 30 year period (measured up until 2010); these events include severed drought,
excessive rainfall, flooding, and common pests and diseases. Further shocks to the secto
AyOf dzZRS wmn AGONRL) f2aa S@gSyida AYLIOGAy3a 1Se
(¢ K2dzZRKII NE |yR 5Q!fSadalyRNRE wampYcnOo® ¢ KAA
the greater agriculturaii S OU 2 ND& LINRP RdzOG A 2y NWoddBank 'egoNJ G KS N
by/ K2 dzZRKI NB | YR 5 (didatSsattie lriskfRkand thedlavel of yulnerability of

these risks that th&6AR2a I ANR Odzf ( dzNI £ & S O (it Mblefoel@S 4 ¢ ¢ KSa

Table3.3: GAR Agricultural Risk and Vulnerability

Risks Vulnerability

1 | Drought Low

2 | Crop disease and pests Medium to high

3 | Flooding and excessive rainf{ Medium

Fishing

Fishing supports multiple communities in the GAR, where for many, it provides the only
source of income. Fishing practices occur frequently in all coastal wetlands where the most
O2YyyYz2yte Ol dAKG FAAK A& GKS ¢Af | sihefiBhinghy S 27
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3.10

3.11

industry, which includes industrial, seindustrial and artisanal fishing practices (Sal Consult
Limited 2015; as quoted by Kondra, 2016).

Fish resources are severely affected by various common pressures on the natural
environment as wellas by the unconventional fishing practices employed by the
communities.

Threats and Pressures

Fish resources are at threat due to unsustainable fishing practices employed across various of
the water bodies in the GAR, especially so in the coastal wetlandis reported that any
possible technique will be used to capture fish, which ranges from the use of chemical
LRA&A2YAY3IAT YR ReylIYAGS OY2YRNIZ uHnmcod 64! O
fishing withfish traps made fronmangrove forest tanches, leading to over harvesting of
these forests (Otenfyeboah 1999; as quoted by Kondra, 2016). Declining fish stocks have
been widely reported. Over and above the unconventional fishiagtices that leado this
reduction of the resource, it isxacerbated by increasing plastic and sewage waste pollution.
Another impact on those communities dependent on fishing in the Densu Delta, is the
opening of the Weija dam in the rainy season to relieve pressure in the dam. This makes
fishing in the deltampossible due to the increase in water levels (Kondra, 2016).

Sand Winning and Quarrying

Quarrying activities within th&ARhave increased significantly, contributing largely to land
degradation and soil erosion. The need for sand for construction and development has
warranted the need for sand mining in ti@AR Onthe one hand, associated solid waste
from quarrying may nohecessarily be hazardous to the environment; however it may have
the potential to contaminate water sources (Aduku and Awaah, nd). On the other hand, air
pollution associated with quarrying activities has the potential to impact human health as
well as surounding ecosystems and biodiversity.

Given that many local households rely on the land for agricultural purposes, sand winning
and associated land degradation poses a threat to food security as the land becomes barren
and infertile (Adjei, 2010). Adduinally, sand winning in th6&ARhas many other socio
environmental impacts, some of which include: depletion of farmlands, dust and noise
pollution and the potential to decrease tourism (Adjei ,2010).

The wetlands that lie within th&ARare important ecesystems for goods and services within
the areg and thereare many factors threatenm this ecosystemsome of which include
quarrying and sand winningBoth activities result in land degradation, which has the ability
to alter the topography of the lan(Peprah, 2013).

Environmental Constraints

The ke environmental dteria identified during the literature review and used in the
development of environmental constraints are included tire table below The table
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describes the reasoning for the inclusiohtleese aspects into the environmental constraints
for the GAR A spatial representation of the environmental criteria is shownPian 3.14

while the amalgamation of these criteria to form the environmental constraints for the
region is shown inPlan 3.15. As previously discussed, the aim of thevieanmental
constraints is to provide areas that; based on the natural resources present and the role the
resources play within the greater context of the region, should b®tconsidered for high
impact development (i.e. dense housing, industrial develeptnetc.). These areas
essentially form an integral part of the ecological infrastructure and the ssmiogical
system. The rationale for this approach is that the MAB programme has been adopted and
implemented by the Environmental Protection Agency df&) in order to reduce
biodiversity loss, improve livelihoods and enhance social and economic and cultural
conditions for environmental sustainability, through the concept that biodiversity and
communities should support the relationship between human bidliversity.

Table3.4: Description of the Environmental Criteria of Constraints Development

Environmental
Criteria

Rationale Source

Forest Reserve These areas are integral in the livelihoods ¢ CERGIS
communities as they provide products and service
These areas are also harvested sustainably wh
allows for a degree of conservation.

Protected Areas These areas are integral in the livelihoods | CERGIS / Googl
communities as they provide products and sersic Maps
These areas are also harvested sustainably which al
for a degree of conservation.

Forestry or Game | These areas are integral in the livelihoods EPA, 2011
Reserve Purposes | communities as they provide products and servic
These areaare also harvested sustainably which allo
for a degree of conservation.

Flood Prone Areas | In terms of hydrology and climate change, flooding ii Hotfmonlinegh,

major issue for areas within th@AR Therefore flooding 2015

prone areas are seen as a priority.
Drainage Lines / Pollution in the hydrological system is of conce CERGIS
Wetlands / Water | Additional development may result in further pollutig Landcover 2002,
body / Salt flats affecting livelihoods that rely on this natural resource. TCPD

Terms of hydrology and climate change, flooding i
major issue for areas within theGAR Therefore
drainage lines, wetlands, water bodies, rivers and
flats should be avoided to reduce increased-afhiand
siltation.

Pages9 January 2017



Environmental

o Rationale
Criteria
Proposed To serve as an environmental area in which plann EPA, 2006
Greenbelt environmental, socigconomic and other relevan
issues are addressed for loterm solutions.
To impose a barrier consisting of selected phys
features reinforced by planning cawls to check the
outward sprawl of the Accrdema conurbation.
To ensure that land use within the egrbelt is
consistent with the maintenance of a predominan
rural landscape, and the conservation of soils, wg
sources, vegetation and scenic andtdiieal areas.
Highly Suitable Agricultural and food security is vital for livelihoods EPA, 2011
Agricultural Zones | communities.
Riverine vegetation| Riverine vegetation is vital fenaintaining slope CERGIS
| Riverine stability and preventing erosion (ecosystem services)| Landcover 2002
vegetation These also create habitats for various species.
with/without
scattered farms
Reserved shrub These areas are integral in the livelihoodsf CERGIS
thicket / Reserved | communities as they provide products and servid Landcover 2002
mosaic of thickets | These areas are also harvested sustainably which al
and grassland for a degree of conservation.
Beach Habitat for variety of species and an important CERGIS
landscape feature. Landcove2002

Plan3.14: Environmental Criteria for Constraints Development

Plan3.15: Environmental Constraints for GAR

Main Findings; Natural Environment

The mairfindings pertaining to the Natural Environment follow:

NATURAIENVIRONMENT FINDINGS

i DKIYlIQ&

SYBANRYYSY Gl ¢

O2y aSNII GA 2y

in the concept of environmental sustainability, such as the notibMan and
the Biosphere ppgramme of UNESCQOmnservation efforts not only provide
protection of biodiversity but all conserved areas, protected features
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ecosystems marked as sensitiaso provide services and products that are
vital to the livelihoods of communities.

Important features within the ecological infrastructurehat are vital for both
the services and products that they provjdes well as the biodiversity that
they protect include, but are not limited to:

o Protected/Ramsar wetland areas such as DensuaD&akumo Lagoon
and Songor Lagoon;

0 Forest reserves such as the Shai Hills;

o River, drainage lines and wetlands (hydrological system) within t
region;

0 Sensitive vegetation that provide critical products and services, such
mangroves and riverineegetation.

The products and services supplied by the ecological infrastructure of :
region, which are vital aspexbf the livelihoods of the communities include,
but are not limited to:

o Firewood for energy, as approximately 60% of the populationutiiizes
firewood as the main source of energy;

o Fish products, as artesian fishing is the largest type of fishing within 1
Ghana industry;
o Forest and wildlife reserves, which provide various products; and

o0 The hydrological system, which not only providester, but is vital for
natural flood prevention.

Protection of the natural resources in the region is required for not on
biodiversity conservation and sustainable community livelihoods, but also
terms of infrastructure development.

The effects of ainate change on the region are evident and predictions sho
the situation will only become more critical. Therefore, climate chang
adaptation and mitigation must be considered in all aspects to ensL
sustainable development.
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4

4.1

41.1

41.2

aly-YFI RS OV OJRNEINBYENRAY I { SND.
Water Infrastructure andServices

Water Infrastructure Authorities

The Ministry of Water &ources, Works and Housing (MWRWH) is an infrastructure sub

sector civil service organisation, with theesponsibility for the initiation, formiation,
implementation and ceprdination of policies and programmes for the efficient development

2T GKS O2dzyiNEB Q& AYTNI &a0NHzOG dzNBE NBIjdzA NBYSy i a
Sanitation, Hydrology and Flood Control Systems

The following sh agencies exist under the Ministry and are responsible for the provision of
water:

1 Ghana Water Company Limite@GWQ@. / GW(, with the responsibility for urban water
supply only

T Community Water and Sanitation AgendfC WSA)with the mandate to facilitatehe
provision of safe drinking water and related sanitation servicesital communities and
smalltowns in Ghangand

1 The Water Resources CommissiGlWRC)the commission has a responsibility to issue
water abstraction licenses and to educate and createreness of water conservation.

Ghana Water Company is the main supplier of water in the region, bu€timemunity Water
and Sanitation Agen@lso plays a role in the provision of water in the rural areas

Sourcesf Water

Ghana is well endowed with gace and ground waterThe bulk infrastructure from a water
reticulation point of view includes pipelines, reservoirs and pressure towrs.provision of
drinking water in the GAR is from the following improved water sources:

1 Household connection;
Fipe-borne water;
Boreholes;

Protected dug well; and

=A =4 =4 =4

Protected spring.

Due to the lack of access to improved water sources, residents resort to contaminated
drinking water from the following unimproved drinking water sources:

1 Rivers or ponds;

i Buckets;

1 Unprotected wells;
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41.3

1  Unprotected springs;
1 Vendorprovided water; tanker truck water; and

1 Bottled (and sachet) water.

The Greater Accra Metropolitan Area (GAMA) is supplied with water by two main water
supply systems namely the Weija and Kpong HeadworksWidig Treatment Plant has an
installed capacity of 264,430m3/d (58 MGD) and takes its source from the Weija Dam on the
Densu River.

The Kpong Treatment Plant which takes its source from the Volta River, has a total installed
capacity of 462,818mz3/d (108 MGD) following the completion of 186,000m3/d (41 MGD)
capacity expansion works carried out by Messrs China Gezhouba Group Company (CGGC).
The Kpong Headworks has three Water Treatment plants operating currently. They are;

The existing works which prodes 181,818 riiday (39.9MGD) of water to Accra
through the Akosombd emaAccra highway

f  The newly completed Chinese Water treatment plant which produces 186,G@ayn
(40.9MGD) of water to Accra through the Kpebgdowa Adenta highway,

1 The old works whichas three separate modules, namely the new TAHAL plant, the new
Siemens Plant and the existing old plant which serves the ATMA rural and Krobo areas.
[combined installed capacity of 95,000/daay (20.9MGD)]

Plan4.1 on the following page shows thiecality of the abovementioned water treament
works in the GAR.

Plan4.1: GAR Water Distribution Network
Climate Change Impact on Water Sources

Although the two water bodies mentioned above are quite extensive, it should not be taken
for granted that these water sources will sustain future growth indefinitely. According to the
6CSIR wL wHnAnnn NS LiganIciange yhpadt KrSwatérfresources in Ghatiee
implications of Climate Change can result in the following:

1 Decrease in the quality of freshwater as water pollutants become more preyalent
1 Amendments to the water facilities, planning and water allamatdecisionsand

1 Unpredictable weather conditions

The river flows in Ghana will decrease by20B6 for the year 2020 and 3@% for the year
2050 CSHWVRI 2000due to global warming. It is also estimatidht by the year 2020, all the
river basinswill be vulnerable resulting in acute water shortagelt is therefore very
important that water resources are managed sensitively and in a sustainable manner.
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Although the Weija Reservoir is located inside the GAR and the Kpong Reservoir just north

east of Accra, it is still fed by rivers originating in the northern parts of the country and

beyond The Vdh River Kpond\kuse Reservogituated downstream from Lake Volta, is fed

by the Volta basin which is a major river basin that drainsasea of appraimately

400,000km? into the Gulf of Guinea. The basin is shared by six riparian countries, of which
Burkina Faso (46%) and Ghana (39%) share the major portion, and the remaining 15% are
AKFNBR o6& ¢232 06c¢:20X . SyAy OBaryetal. 2806 A 007203 |

The Weija Reservoir, a much smaller water resource tharKgengReservoir is located on
the western side of the GAR and is fed by RieerDensu.

4.1.4 Services Areas and/ater Supply Coverage

As mentioned earlierGWQ is the main agenc supplying water to the GAR. Information
received indicate 1 KI i GKS D!/w A& RABARBRIAYAYE (HiENBS
provision in the region, namely Eastern Region, Western Region and the Rural Areas.

The status of water supply coverage iR tBAR isummarised below.

(a) TheWestern Region

Wateris suppled by the GWQ@. The current supply coverage for the regiorajgroximately

55% and the existing distribution network is not expanding fast enough to prdwidihe
needs of the growing population. The major source of water for the region is the Weija
Treatment Plant with an average production &31000 ni/day.

(b) TheEastern Reign

Wateris suppled by the GVQA. The current water supply coverage for the regisrat 50%.
Major distribution improvement worksre being undertaken to improve water supply to
Achimota, Ofankor and surrounding areas that have been without water for the past twenty
five years. The region has three main water sourdbe, Kpong Headwds (China
Gezhouba), Kpong New Works through TemdWeija Headworks.

(c) TheRuralAreas

Water provision is managed by the Community Water and Sanitation AgEDSA)
According toCWSAthe GARdoes not fall under the umbrella of rural areas. Most of the
outlying areas of GA&®eclassed as Sdlrban or PerlJrban, but some rural communities in

the GAR receive water from CWSA. The three main systems used by CWSA in rural areas are:

1 Boreholes with either a hand pump or electric pump with a central cadlegioint,
1 Limitedreticulation systenwith small scale supply network, and

1 Small town water supply schemewith a dightly larger network than the limited
reticulation system
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The water supply coverage of the three sdgions is illustratedn the foregone plan

With reference to the mentioned plan, i evidert that water supply coveragir the entire
GAR is poor and the existing water distribution network is not expanding fast enough to
competewith the rapid expansion experienced by the Region.

Furthermore, there is a decline in the provision of piped water. Water quality seems to be a
concern since there are reports that water from the Kpong Waterworks taste better than
from Weija, and a possible cause could be high levels of pollution in Hij@ Afea. Treating

this water to acceptable consumption levels becomes highly impaossible. The overall effect is
that almost all residents of the western parts of Accra use the water from Weija for non
drinking purposes(Accra Metropolitan Assembly: 202017 Medium Term Development
Plan)

4.1.5 Existing Water Supply Networks

Plan4.1 indicates the current water network situation in the region. It is qutédent that
the majority of the piped networks are situated in the more urban areas and that the rural
landscape is somewhat void of substantial water networks.

GWCL is facing a bottleneck in supplying water to the region dubet@ondition of the
exiding piped infrastructure. The existing networks mainly located in and directly around
Accra and Temare quite dated. The result of this is that pipe bugare quite frequent, lack

of networks in the unplanned and slum areas of the city and the thirdblpro that GWCL
face is illegal connections.

4.1.6 Existing Water Treatment Infrastructure & Capacities

Accra Metropolitan Assembly (AM#Adceiveswater from two sourceseija TeshieNungua
Desalinatiorand Kpong water works. Weija is located 15km west of Adtsupplies water
to Accrd)@est and northeast districts via gravity. Raw water is drawn from Rid@nsu and
passed through three treatment plants that woirk parallel; Adam Clark, PintBamag and
Candy Patterson.
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Figure4.1: Adam Clark Water Treatment Works near Weija Reservoir

The Kpong Headworks currently has thogeerationalWater Treatment plants:

§  The existing works which produces 181,81&day of water to Accra through the
AkosombaTemaAccra highway;

f  The newly completed Chinese Water treatment plant which produces 186,8@@yrof
water to Accra through the KporHgodowaAdenta highwayand

1 The old works which has three separate modules, namely the new TAHAL plant, the new
Siemens Plarand the existing old plant which serves the ATMA rural and Krobo areas.
The combined installed capacity of all three modules is 95,000ay

The Kpong Treatment Plant which takes its source from the Volta River has a total installed
capacity of 462,81&3/day.

Kpong is located 75km normast of Accra. It supplies water to Tema, and eastern and
central Accra. Raw water is drawn from the Volta River and passed through two plants
working in parallel; Kpong Old Plant and Kpong New Plant. From the New Rfzonga
hightlift pumping station delivers treated water via a k@ long pipeline (D50mm
diameter) to the Tema terminal reservoir.

Page66 January 2017



i g™ U

Figured.2: Kpong Water Treatment Works near Volta River

Although he Weija Reservoir is located inside the GAR and the Kpong Reservoir just north
east of Accra, it is still fed by rivers originating in the northern parts of the country and
beyond. The Volta River KpeAguse Reservoir situated downstream from Lake Vadtéed

by the Volta basin which is a major river basin that drains an area of approximately
400,000km? into the Gulf of Guinea.

The Volta basin is shared by six riparian countries, of which Burkina Faso (46%) and Ghana
(39%) share the major portion, artkde remaining 15% are shared by Togo (6%), Benin (4%),
al f A 00720 ireyd0) (B al. RADG). D 2

The capacity and output of the different systems are containgtertable below

Table4.1: GWIC Water Supply Network CapacitycAMA

System Name Plant Design Capacity

(m3/Day)
Existing Kpong Works 181 818
Chinese Treatment Works 186 000
Old Works 95 000
Total Kpong 462 818
Total Weija 264 430
OverallTotal 727 248

The water bodies mentioned that feed the water treatment plants are quite extensive, it
should not be taken for granted that these water sources will sustain future growth
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indefinitely due to the effects of climate change. The effects of climate changéistad
below:

1 Decrease in the quality of freshwater;
1 Amendments to the water facilities; and

1 Unpredictable weather conditions.

4.1.7 Estimated Future Water Demand

The estimated future water demand is showriliable4.2 on the following page

Page68 January 2017



Table4.2: Estimated Growth in Water DemandGAMA

2017 2027 2037
- 2010 Population
District Population Growth . Demgnd Water - Demgnd Water . Dema_md Water

Rate Population /capita requirement popylation /cCapita requirement popylation /Capita requirement

Accra Metp 1665086 3.10% | 2061804/ 137 282467 2797912 143 400 101| 3796825 145 550 540
Tema Metro 202 773|  2.60% 350 399 137 48005 452935 143 64770 585477 145 84 894
Adenta 78215  2.60% 93 610 137 12825 121003 143 17303 156 412 145 22 680
Ga East 147742 |  4.20% 197 051 137 26996| 297 341 143 42520 448676 145 65 058
Ga West 219788| 4.20% 203 142 137 40160| 442339 143 63254| 667 471 145 96 783
Ga South 411377|  4.30% 552 370 137 75675 841537 143 120340| 1282084/ 145 185 902
Ga Central 117 220|  3.60% 150 148 137 20570| 213854 143 30581 304590 145 44 165
Ashaiman 190 972|  4.60% 261 632 137 35844| 410212 143 58 660| 643 169 145 93 260
I';re:;g'r‘“k” 227932|  3.10% 282 238 137 38667| 383003 143 54769| 519744 145 75 363
Ada East 71671 3.10% 88 747 137 12158| 120432 143 17222| 163 428 145 23 697
Shai Osudoku 51913|  2.40% 61 288 137 8396 77692 143 11110| 98486 145 14 280
La Dade Kotopon| ~ 183528|  3.10% 227 255 137 31134 308390 143 44100 418491 145 60 681
kﬂz';”i‘r‘]’;am' 111926| 3.10% 138 593 137 18987| 188074 143 26895 255220 145 37 007
Kpone Katamans{ 109 864|  3.10% 136 040 137 18637| 184 609 143 26399| 250518 145 36 325
Ningo Prampram 70923  3.10% 87 821 137 12031 119175 143 17042| 161723 145 23 450
Ada West 50124|  3.10% 73211 137 10030| 99 348 143 14207| 134818 145 19 549

Total Greater

Accra Region 092568

4 010 054 7 057 855

5 055 348

1009 273

9887 131
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The abovementioned figures are based in the following assumptions:
1 Thelatest demographic information as obtained by the consultant; and
f ¢KS RSYIFYR LISN OFLAGFE FA3dzNBa Fa NBO2NRSR
Water Management in the Greater Accra Metropolitan A2 L ¢ / | HAMME O 2
Report).
4.1.8 Estimated Potable \ater Shortage

From the above the following pertinent issues can be highlighted as shotkie iable that
follows.

Table4.3: Estimated Shortage in Potable WateGAMA

2017
(m%day)

Description

Existing WTW Capacity
- Design 727248 727248 727248
Estimated Demand 692583 1009273 1433634

Estimated Projections

- vs. Design

) 34 665 -282 025 -706 386
Capacity

The table highlights that the existing treatment capacity falls whtrt of the demand.
Through interpolation the design capacity will be reached in the year 2018. If the bulk water
supply to the GAMA is not augmented the shortage in potable water will increase
significantly during the next 20 years.

4.1.9 Status ofWater Infrastructureand Srvices in theVarious Assemblies

The followingtable indicates the status of water infrastructure and servicpsr assembly in
the GAR The aforementioned information was mainly derived from the Medium Term
Development Plans of the varis@ssemblies.

Table4.4: Status of Water Infrastructure and Services for all assemblies in GAR

Assembly Satus of Water Infrastructure and Services

The Ga South | ¢ \weijja Water Reservoir and Treatment Plagtve about half of O ONJ Q &
MA population.

1 Overall safe water coverage in thaunicipality is approximately 70%.

1  Weija Zonal Area, which covers the urban and-pelian areas, has coverageg
of 78%.

1  Weija water works provides 40% of water in the Weija ZonahAre

1  The main distribution line covers 15% of the area along kasakam

Highway and ends at Danchira.
1 Inadequate pressure to distribute water to residents of Aplaku, New
Bortianor, Kokrobitey etc.
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Assembly

Satus of Water Infrastructure and Services

1 150 boreholes have been completed in the Obdameabra aea, butthere is
poor accessibility due tthe dispersed settlement pattern.

The Ga West | ¢ water supply in the municipality isfandamentalproblemwith a limited
MA number of communities having accesspmtablewater.

1 Pipeborne water is periodically supplied to areas such as New Achimota ¢
Tantra Hill.

1 Only al/3 of 300 rural communities ha& access to surface water treatment
plants, boreholes and hanrdug wells.

1 35% of settlements depend on dantkigouts and strems for water.

1 Potablewater is a challenge in the urban/pariban areas as there is no
control over urban water supply.

1 The @sembly provides water to rural areas through the Municipal Water a
Sanitation Team.

1  Approx. 21.85% of people in rural areas/b access tpotablewater from a
borehole, stanepipe or hand dug well.

1 The assembly will focus on providing water to the remaining 76.15% by
providing more boreholes and standpipes and ensuring they serve not mg
than 300 and 600 persons respectively.

1 There are 169 water points in the municipality, of which 148 are in full
operation.

The GaEast | ¢ Ppotablewater is a challenge in the urban/pariban areas as there is no
MA control over urban water supply.

I Some areas have limited or no access to fipene water, whilst other areas
depend on tanker services and hand dug well.

The Accra f  There arewo major water sources, namely Weija Waterworks (feeds the V|

Metropolitan of Accra) and Kpong Wateorks (feeds the east of Accra).

Assembly 1 Both waterworks supply 40800n+ of water daily, with more than 13000n7’
shortfall (still required.

1  Water to Accra flows through other Municipal/ District areas, and most of
these areas are also served with the sam@ated water giving rise to
inadequate supply to the City of Accra.

1 As aresult of shortfall, 60 mechanised boreholes have been constructed.

1 The implementation of th&AMASanitation project will seeto improve and
expandthe water distribution network.

TheAdenta f Most residents rely on poly tanks and concrete built tanks to store water 4
MA also harvest rain water.

1  During the dry seasomotablewater becomes an essentiadmmodityand
lorry tankers supplying water often charge exorbitant prices.

1 Anew treatment plant of 18®00nT’ per day is being built in Kpong, to serve
the eastern part of Accra, includifglenta

1 A 40000nT reservoir will be constructed at Obiyi and serve the surrounding
areas includind\dentathrough a grant by the Chine&overnment. Another
1000’ reservoir will be constructed at Dodowa.

1 A 28000nTt treatment plant is planned for Kpong

Ledzokuku f Inadequate spply ofpotablewater.

Krowor MA

Ashaiman MA | ¢ AshaimarMA s served with a network of water connections by the Ghana
Urban Water Company Ltd. (GUWCL) from the Kpong Water Works whicl
serves Tema Metropolis and parts of Accra.

1  The water company provide 15 fire hydrants in the event of an emergency

1 Atleast 25%f households purchase water from tankers and other sourceg
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Assembly

Satus of Water Infrastructure and Services

The majority of residents have access to piped water indoors and are sery
by trucks.

Tema
Metropolitan
Assembly

The Tema Metropolis is served with a network of water connections from {
Kpong Water Works.

90% of households in Tema have access to pipe borne water compared t
64.4% for the Greater Accra Region.

The majority with access to pipe borne water are from urban areas, with p
urban areas depending on tanker services.

Problems \ith irregularity of flow.

ShaiOsudoku
DA

=A =4 =4 =4

= =

The main source of drinking waterggpe-borne outside dwelling (37.3%).
17.3% of households also usipg@borne inside dwelling.

16.1% percent of households use public tap/standpipe whilst 8.8 percent
usesachet water for drinking.

5.6% of households use behmle/pump/tube well.

4.6% percent of the population also depends on is&ream for drinking
water whilst a further 3.6% get their source of drinking water from tanker
supply/vendor provided.

Pipeborne water and borehole in the district are a result of the Osudoku
Small Town Water Supply Scheme that helped in extending water into the
district.

The predominant sources of water for both urban and rural areas are pipe
borne outside dwellingnd pipe-borne inside dwelling.

18.7% of urban households use sachet water for drinking whilst 18.7% of
urban households use public tap/standpipe.

Households also use public tap/standpipe (15.7%) for domestic purposes.

Ada WestDA

There are six main sources of drinking water for dwelling units in the Distr
These areublic tap/standpipe (63.1%)pipe borne outside the dwelling unit
(19.9%)sachet water (7.2%)ipe-born inside the dwelling unit (4.7%),
Dugout/Pond/Lake/Dam/Can#2.2%) andborehole/pump tube well (1.5%).
In the urban areas more dwelling units use public tap/standpipe (69.6%)
compared to 60.3% used in the rural areas.

21.0% of rural dwelling units use piperne outside dwelling than in the
urban locality (17.%). Besides, more dwelling units in the urban areas use
sachet water 10.5% compared to rural dwelling units sachet water use of
5.7%. The use of Dugout/Pond/Lake/Dam/Canal is 3.1% in rural dwelling
with 0.0% use in urban communities in the district.

Ga CentraMA

Inadequate / poor supply of potable water.

La Dade
KotoponMA

=a =

TheMA accesses water from Kpong Water Works

Over 40% of the people have access to gipene water. In the same vein,
close to 40% of the people have access to water outidi various
households.

The supply of water through the usage of tanker services has insignificant
gained momentum over the years.

Water provision can be broken down into three classes, hamely (1) first cl
residential who are connected to the watsupply network, (2) residents whq
live in areas connected to the network but supplement by buying water frg
vendors and (3) the majority of residents who are not connected to the
network (the poor and vulnerable), buy their water from vendors.
Water suply from the Ghana Water Company Limited (GWCL) supplies W
to urban dwellers, however, it is irregular and has been rationed on a trial
and-error basis since 1996.
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Assembly Satus of Water Infrastructure and Services

1  Water service delivery models include utility water supply services, private
(intermediary and independent) water supply services and community
managed water supply services. Households rely on a mix of different ser
delivery models for their water syghy.

La f  No information available

Nkwantanang

Madina MA

Kpone 1  Most of the communities have access to either pipe borne or borehole.

Katamanso 1  Accessibility tgpotablewater is not much of a problem in the district.

DA 1 In areas where there is absenceeither pipeborne or borehole, the
residents resort to tanker services. The residents also harvest rainwater d
the rainy seasons.

1 The district is fast developing with people constructing new houses, hence
the need to extengotablewater to newlydeveloping areas.

Ningo- 1 The Three District Water Supply Schem®{8SS) is one of the peculiar smg

PrampramDA towns water supply schemes constructed in Ghana. It is presently the bigg

CommunityManaged Small Town Water Supply Scheme in Ghaservi¢s

communities and institutions in the then Dangme West, Dangme East in tf

Greater Accra Region and North Tongu District Assembly in the Volta Reg
1 Some challenges include the following:

1 Some Fulani herdsmen break the distribution pipes and divater to

service theilivestock
T Some residents connect illegally;
1 Some WATSAN Committees are not functioning; and
11 Embezzlement of funds by some collectors at water points.

Ada EasDA 1  There is one main water source the Volta River, with the contribution of
perennial tributaries of the Futue and Tamatoku.

1  The district is engaging innovative techniques to utilize its water sources.

1  Under the 3District Potable Water Scheme, DANIDA dral Ghanaian
government have connected 53 communities withtablewater.

1 Aveyime hosts a head pump for the region.

1 Alevy of 5% as a commitment fee is required by the community with the

District Assembly aiding in subsidy.

4.1.10 Planned Projects

There areon-going projects in the GAR to improve the provision of water. The projects
include:

1 GAMA Sanitation and Water supply project funded by World Bank

1 Extension of distribution pipelines in some parts of GAMA

4.1.11 Recommendations

Addressing the shortages in pawver the short term can be done through the following
measures:

I Water Conservation and Demand Management (WCDM); and
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1 Upgrading / refurbishment to the existing water treatment plants to reinstate the
original design capacities.

The only long term solutig however, is to identify and develop additional resources. This
can be achieved through the following:

1 Identification and development of groundwater resources;

1 Optimisation of existing surface water resources;

1 Identification and development of additiohaurface water resources; and
1

Desalination of sea water.

All of the abovementioned options require additional further investigation as well as
technical and financial feasibility studies. These options also include inherent risks /
complications.Table4.5 below highlights these aspects.

The table showshe complicated nature of augmenting the bulk water supply to GAMA as
well as the extent of the studies / investigations required to address the matter in a
sustainable manner. It furthermoreevealsthe fact that no solution is without risks /
complicatons.
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Table4.5: Options toAugment Potable Water Supply with Risks

Identification and
development of additional
surface water resources

Identification and
development of groundwater
resources

Optimisation of existing surface

Desalination of sea water
water resources

Description

Surface water studies

Technical and financial

Actions / 1 Geological and geophysical| 1~ Improved Decision Support System 1
Investigations studies; 1  Development of improved muki (Identification andeasibility feasibility studies into site

1 Exploration; lateral basin agreements for the studies); selection, appropriate

7 Environmental impact Volta basin; ' Development by / multg abstraction and discharge
studies; 1 Harvesting of water releases lateral basin agreements (if alternatives and viability of

7 Development and downstream of the hydropower required); options; .
equipment of well fields; generation sites for humaand  Environmental impact f  Technology selection;

1 Infrastructuredevelopment; industrial use; studies; 1  Environmental impact
and 1 Environmental impact studies; f Design and development of studies;

7 Integration into existing 1 Design and development of new new dams, wat.er treatment | §  Infrastructure development;
infrastructure. water treatment plants, reservoirs, plants, reservoirs, pump and

pump stations and bulk transmissio stations and bulk 1 Integration into existing
infrastructure; and transmission infrastructure; infrastructure.
1 Integration into existing and
infrastructure. 1 Integrationinto existing
infrastructure.
Risks / 1 Availability of adequate / i Resource being stressed due to 1 Availability ofadequate / T  Suitable sites for the
Complications suitable resource(s); developments (industrial, irrigation suitable resource(s); development of desalination

7 Potential pollution of and energy requirements); f  Yield of resource being plants;
resources as a result of 9 Yield of resource being impacted impacted upon by climate | Long term environmental
human development; upon by climate change; change; impact on marine life; and

1 Environmental impacts; and| I~ Conflicting priorities of muki 1 Environmental impacts; 1 Community resistance;

7 Potential pollution of national stakeholders; 1 Potentially complex muki 1 Development costs;
resources due to ingress 1  Complex multhational agreements; national agreements; 1 Lack of suitable expertise to
salt water in the event of thel 1 Environmental impacts; 1 Potential conflicting operate infrastructure; and
resource in proximity of the | 1  Potential impact of water harvesting priorities of multinational 1 Operational costs;
coast. related infrastructure on the power stakeholders; and

generation ability of existing i Developmental cost if
facilities; and infrastructure.
i Developmental cost if infrastructure
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4.1.12 Main Findings; Water

The main findings pertaining to water engineering services follow:

WATEREINDINGS

u Ghana Water Company is the main supplier of water in the region.
u Ghana is well endowed with surface and ground water.

u Due to a lack of access to improved water sources residents resort
contaminated drinking water.

u There are two main water sources supplying the GAR namely the Weija L[
and the Kpong Water Works, both operated by GWCL and deliver
insufficient capacity

u The Teshie desalination plant that supplies the people of Tddhigyua and
its environs.

u Water supply coverage for the entire GAR is inadequate and the existing wi
distribution network is not expanding fast enough to compete with the rapi
urban ex@nsion of the Region.

u There is a decline in the provision of piped water and water quality also see
to be a concern.

u Rural water supply is rudimentary because the formal supply of water wol
be very costly for the dispersed rural settlement pattern.

u There are three planned projects in the GAR to improve the provision of wat

The following strategic elements need to be considered to ensure that the wa
network in the GAR is functioning optimally and that building blocks are in place
support theSIP:

u Decreasing demand for water;

u Improving GWCL water supply services by:
o Decreasing physical losses,
0 Increasing GWCL revenues, and
o Improving access to the GWCL systems;

u Ensuring lower water prices for leiwcome households;

u Ensuring services for peopteitside the reach of the GWCL network; and
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A Master Plan for GAR is-gning.

Alternative water supply systems for example a desalination plant could
considered for the outlying areas of the GAR.

Rainwater harvesting
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4.2  Sewerage and Sanitatiolnfrastructure and Services
4.2.1 Sanitation Infrastructure Authorities

The responsibility for setting sanitation policies and coordinating funding is shared between
the Ministry of Local Government and Rural Development and MWRWH. In line with
32 @S NY Y Sefitiakision R@i€Y, sanitation policies are to be carried out by the
Metropolitan, Municipal and District Assemblies. It is the responsibility of the Environmental
Protection Unit (EPU) under the Ministry of Environment and Science to examine the impact
of sanitation development activities on the environnen

4.2.2 Existing Level of Sanitation

Thee is a serious lack of propeeweragenfrastructurein GAR In some areas the systems
are well over four decades old and in need of major reconstruciitye. concete sewersin
Accrafor exampleare completely eroded at certain sections of the netwoakowingraw
sewageto seep into the environment(Accra Metropolitan Assembly: 202017 Medium
Term Development Plan).

Access to sewerage remains very limitbthst households dispose of liquid waste directly in
drainages, and in smaller towns, most liquid waste is simply disposed of outside. Even in
Accra and Tema, little more than 10 percent of households discharged their liquid waste
through the sewage systemi\ccess to liquid waste disposal services is better closer to the

OrAlGe OSyiNBasz odzi | fINBS YI22NAR(le& 2F K2dzSK
liquid waste disposal InfrastructureR1oject Performance Assessment RepoReport No.:

105746- Independent Evaluation GroupWorld Bank Group)

Further to this report, information gained from thettp://ghanadistricts.gov.gh/website
indicates that the rest of the districts follow roughly the same eait and that the
availability of toilet facilities is limited. The outlying and rural areas of GAR do not have water
borne sewer.

Sanitation coverage in general in the GAR is very low, for example

1 In the GA EasMA 32% of households have private toileited 37% use public toilets
(20142017 GEMA MTDP repargnd

1 In Ashaiman MA communities either have water closets, Ventilated Improved Pit latrines
(VIPs) or Kumasi Ventilated Improved Pit latrines (KVIPs). Howewstr households in
Ashaiman do not havelomestic toilet facilities in their houses. Households without
either of these dispose of excreta indiscriminately in drains and dumping sites.
(Ashaiman Municipal Assembly Medigerm Development Plan 202017)

The figure below gives a hidgwvel indicgion of the relative distribution of different available
sewerage system within the GARréater Accra Regiomsitation facilitiess GSS, 2005)
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M Water closet at home
M Facility in another
house
KVIP
" Bucket/Pan
M Public toilet

Pit latrine

M No facility

Figure4.3: Distribution of Sanitation Facilities in GAR

1 Water closets and communal facilitiase shared amongst households. The conveyance
for this system is in disrepair an@s a consequence, sewage leaks out into the
environment and poses health, safety and environmental risks;

1 Bucket system, whereby budseare periodically collected and disposed of at specified
treatment facilities;

1 Public toilets, whiclare by far the most widely used system;

1 The application of pit latrines and similar systems is not recommendéette the
majority of the catchment areé& low lying andwith a high water tableground water
pollution is adangerougeality; and

1 There are areas with no sanitation services.
Vacuum tankers empty cesspits/septic tanks around communities in Accra and surrounds and
then discharge the contenin an area called Lavender Hill (see both figures below). This

disposal sitelocatedat KorleGonno beach, remains the major official faecal sludge dumping
site where untreated sludge is discharged directly into the ocean
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Lavender Hill

Figure4.4: Korle Lagoon at Korle Gonno and James Town

Korle Gonno
Korle Lagoon

Lavender Hill
Disposal Site

Figure4.5: Lavender Hill Sewerage Disposal Site

Although it was hoped that the new waste water treatment plants at Lavanderéi going
to eliminate the need to dump raw sewage into the ocean, it would seem that the new
treatment plants can only handle around half the amount of trucks it was designed for

In most cases, untreated/raw sewage and industrial waste are being digthdnto the
Korle Lagoon and the ocean on a daily basis.

4.2.3 Major Waste Water Treatment Plants

GAR has several Waste Water Treatment Plants, namely:
M The Jamestown Waste Water Treatment Plant

1 Mudor Liquid Waste Water Treatment Plant
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1 Lavender Hill Faecal \8t& water Treatment Plant
1 Kotoku Septage Treatment Plgrand

1 Thema Waste Water Treatment Plant

The combined treatment capacity of these works is insufficient to cater for the existing
population. Each of the facilities mentioned above are discussesfligrbelow.

The exact status of these treatment plants is unknown. Several reports indicate that the
Jamestown Sewer plant is in a state of disrepair and that the Tema waste water treatment
plant has not been functioning properly for some time. Furthevestigation would be
required to determine their exact capabilities to enable a more realistic supply and demand
comparison between sewage generated and waste water treatment. All documents and
literature consulted reflect the same lack of sewage treatiragmility in GAR.

Jamestown Waste Water Treatment Plant

The Jamestown Waste Wate
Treatment Plant in Accra is
situated next to Korle Lagooas
depicted in the accompanying
figure. The original Jamestow
Waste Water Treatment Plan
capacity built in 2002 was 180
m3/day. Only 8 000ms3/day is
currently treated by this plant.

LJamestown WWITP

rKcrle Lagoon

Googleearth

Figure4.6: Jamestown Waste Water Treatment Works, Accra

The Jamestownvaste watertreatment | §&
plant has seen its fair share of problem
It is currently unknown if the plant ig ui 73
operational or not. In a report b c-;.':
Takamoto Biogas, the plant is describg :
as defunct andthe sewer from 1.2 1 )
million inhabitants that was supposed {(« g

be treated at this plant is now agai ‘(

pumped directly into the ocean. 4 ‘y | ,
,/'//’ * I" ’ ? ' Mj(_‘v)‘,, - ; ‘

Figure4.7: Jamestown WWTPfilter shroud rusted through

¢
o3
A<
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(b)

(©)

(d)

Mudor Liquid Waste Teatment plant commonly known as the Lavender Hill

The Government of Ghana in partnership with Zéiom constructed he Mudor Faecal
Treatment Plant at a cost of $35 millioThe plant was commissioned on the 25 November
2016 and will utilise the methane gas produced to power itself.

Lavender Hill Faecal Waste Water Treatment Plant

This plant has a mémum treatment capacity of 2400 ¥day. This is quite a minor system
compared to the old Jamestown WWTP. Zoomlion commissioned the plant in November
2016. The plantwas designed for a lifespan of 20 years and more will be owned and
operated by Sewage Sgms Ghana Limiteda subsidiary of Zoomlion Companynited,
through a private publipartnershipafter.

Kotoku Septage Treatment Plant

The Kotoku Septage Treatment Plant located in Adjen Kotoku near the border of the Eastern
Region and the GAR has aximum treatment capacity of 1100 *day, with a septage
design capacity of 1000 ¥day and 100 nfday Leachate The plant has a lifespan of 20
years.

Figure4.8: Mudor Faecal Treatment Plant

It is believed that a second Mudor Faecal Treatment Plant was constructetjein Kotoky
north-west of Accra.
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42.4

Tema Waste Water Treatment

The old waste water treatment plant in Tema is in a state of disrepair and the new system
that was constructed in@5 is also not functioning properly. TMA had difficulty in operating
and maintaining the sewerage system in Tema. Waste disposal trucks are empting faecal
matter into the concrete inlet to the treatment plant which is blocked and sewage is spilling
over the entire site. Raw sewage is pumped into the ocean without treatment? {88DC
International Conference, Accra, Ghana, 2Q08ccess to Sanitation and Safe Water: Global
Partnerships and Local Actiog$lanagement of Serage Systems: Case Study Tama.)

The Tema Metropolitan Assembly (TM#Eportedly committed to refurbishing the existing
infrastructure and the treatment plants. It is not clear if this has been done.

Status of Sewerage and Sanitation Infrastructure in the Various Assemblies

The following able indicates the status of the sewerage and sanitation infrastructure per
assembly in the GAR. The aforementioned information was mainly derived from the Medium
Term Development Plans of the various assemblies and from the responses received during
the workshop dated 17 November 2016.

Table4.6: Status of Sewerage and Sanitation Infrastructure and Servfoesll assemblies IGAR

Assembly Status of Sewerage and Sanitation Infrastructure and Services

The Ga South f  In collaboration with the Ministry of Local Government and Rural

MA Development and the Netherlands Embassy the GHdetherlands Wash
Programme (GNWP) aims to address water, sanitation and hygiene
challenges in the Municipality.

1  There is aloor to door refuse collection by waste management contract
assigned to zones for refuse collection.

9 There is, indiscriminate dumping in some public places in the municipa
that needs attention.

I Sanitation challenges due to increasing population amiing of trees to
pave way for housing and estates development especially in the middleg
north eastern zone of the Municipality.

1 Lack of enforcement of existing #gws on sanitation.

The Ga WesWA Only22%haveadequate sanitation.

A number of people have access to some type of sanitation facilities be

public or private.

Defecation in public places is highlighted as a problem.

Total sanitation coverage is estimated at 47% for domestic and 65% fo

institutions.

1 Facilities in usenclude water closets (WC) toilets, KVIPs, Household VIF
andpublic KVIPs and in some aredislgtrines.

I Some water and sanitation facilities are being constructed in selected

communities under the Community Based Rural Development Project.

= =

= =

The Ga EasvA In the periurban to rural areas, 32% of households have a private toilet

37% of the population uses public toilets and 42% has access to potab
water.

=a =4

The ACCfa f  Implementation of a project aimed at alleviating seweragel sanitation
Metropolitan conditions has commenced.
Assembly 1 Acquisition of 4 waste management trucks and 20 waste (Bola) taxis.
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Assembly

Status of Sewerage and Sanitation Infrastructure and Services

Implementation of a project aimed at alleviating flooding in Jlying
areas.

TheAdentaMA

= =4

Liquid waste is disposed of unofficially at Nungufarms.

Due to inadequate labour ahmachinery, the collection of aste has been
outsourcedto private service providersyho only service registered
households.

There isaneed forAdentaMunicipal Assembly to identify and acquire lar|
for the development of a disposal site for both solid and liquid waste.
Over 100% of households have access to a toilet, as most homes have
than one toilet facility.

Ledzokuku
Krowor MA

= =

Poor sartary conditions includinginadequate household toilets, high
unsustainable expenditure on waste management, limited number of
household toilets, inadequate refuse.

Inadequate budgetary allocation for sanitation due to limited resources
Doorto-door colkction which attracts service fees and occurs mostly in
affluent or areas that have a good layout. Lmwome areas are serviced
by communal containers.

AshaimanMA

=A =4 =4

The few existing drainage facilities are choked with solid waste.
Most households do not have domestic toilet facilities.
Householdswhich have facilitiedhave either water closets, ventilated
improved pit latrines ( VIPs) or Kumasi Ventilated Improved Pit Latrineg
KVIPS).

Households without the above dispose liduiaste indiscriminately in
drains and dumping sites.

Tema
Metropolitan
Assembly

Tema Metropolitan Assembly ensures proper disposal of liquid waste
through its Waste Management Department.

Challenges that exist include choked sewers, over aged sewer lines an
negative attitudes of people towards sanitation.

Most communities have household toilets except in Tema Manhean an
Community 1.

An additional 65 public toilets are located at vantggents in the city,
which are mostly used by households without access to domestic.
Defecation is rampant in areas with adequate public and private toilet
facilities.

The Septage Treatment Plant at Nungua Farms serves both the public
private servicgroviders in liquid waste disposal and is the only approve
dumping septage in the greater Accra Metropolitan Area (GAMA).
Challenges faak include poor accessibility to the plant, broken plant
fence, no security and broken down poles carrying poweh&oplant.
Water-borne sewerage system which connects a number of communitie
but experiences frequent blockages which discharge effluent onto the
streets, open drains and sometimes residential facilities.

ShaiOsudokuDA

= =4 =4 =4

Majority of household$30.0%)use public toilets (WC/KVIP/Pit/Pan).
21.1% use pit latrine.

8.9% use water closets.

Majority of households in the Skhia dzZR2 1 dz 5A a G NR& Ofl
Odzo A Of SQ OHPDPRE: 0O P

HT @02 2F K2dzZaSK2f Ra dzasS wW2gy ol
usea shared separate bathroom in the same house.

8.5% of households do not have a bathing facility and therefore bath in
open space around house.

The majority of households in rural areas use own bathroom for exclus
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Assembly

Status of Sewerage and Sanitation Infrastructure and Services

use (32.2%).

Majority of households inhte ShaiOsudoku District throw their liquid
waste onto compound (63.1%).

22.2% of households throw their liquid waste onto the street/outside
whilst 6.2% use the drainage system into a gutter. A few households
dispose of their liquid waste through the semge system (1.3%). Both
urban and rural households mostly throw their liquid waste onto
compound.

Ada WestDA

One of the major challenges confronting the Ada West District in liquid
waste management is the open defecation in most communities.
58.4% of households in the district use open defecation as the most
popular method of human excreta disposal and this is more pronounce
among rural household (69.7%). This practice is more common among
poor and those with relatively low levels of edition.

18.5% of households use public toilets while 11.03% of households usg
KVIP, 5.0% of the householuiaveaccess to W.C. toilets and 4.4% p#e
latrines.

The use of public toilets is very high among rural households (73.4%) v
compared to urban buseholds (26.6%). The proportion of households tk
have no access to toilet facilities is prevalent more in the rural locality
(69.7%) than in the urban household (30.25%).

Among the households that use of W.C.in the district, 89.4% of the
households arén rural communities while only 10.6% are in the urban
areas.

Ga CentraMA

=A =4

=A =4 =4

The GCMA Municipality is not endowed with a central sewerage systen
The use of public toilets facilities as means of excreta disposal is curre
very low, nevertheless there are a few of them.

KVIP-13 toilets with a total 76 squatting holes.

VIP- 2 toilets with a total of 8 squatting holes.

Therewere plans in the 203 budget to construct two more public toilet
facilities at the Anyaand Chantanmarkets and Lorry Parks respectively.
This is expected to provide urinary and toilet facilities for the transient
population.

Challenges identified include, inadequate toiletilities in some residentia
areas, no final disposal sites for both liquid and solid waste, perennial
water shortage and the lack of abattoir.

La DadeKotopon
MA

= =

Lack of motiation among sanitation workers.
Poor enforcement of existing sanitation laws

La
Nkwantanang
Madina MA

No information available

Kpone
KatamansaDA

= =

Despite the fact that the public dump site is in Kpone, refuse is dispafse|
indiscriminately in the district.

Most households do not have access to toilet facilities in thairous
homes thereby resorting to open defecation.

There is the need to sensitize and promote household ownership of toil
The district has a Kraal market and an emergency slaughter slab.
Unfortunately the slaughter slab is challenged with requisitesaities to
operate under hygienic condition. The condition at the slaughter slab d
not encourage large patronage.
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Assembly Status of Sewerage and Sanitation Infrastructure and Services

Ningo-Prampram| q  More than 50% of households are engaged in open defecation popular
DA 1y26y a WCNBS wlhy3aSQ gKAfald 23
situation of open defecation is especially appalling in communities alon
the sea shore where such activities anarring the aesthetics of the
beaches in the District. Toilet facilities commonly used are largely publi
nature and include WCs, KVIPs and some household VIpitdattines.
GCNBS NI y3aS distict &3getialirytheicoastal #dthe
forest areas.

Ada EasDA f  With the change in tide the sea helps with drainage of waste from its fré
water sources.

1 Indiscriminate disposal of waste materiatpen defecation, inadequate
drains and indiscriminate dumping of refuse into existing drains,
inadequate staffetc. all contribute to compound the sanitation problems
of the District.

1 Inadequacy of sanitation facilities coupled with the inadequacy of logist
is hindering the smooth operation of ensuring and intensifying sanitatio
related inspedbns as well as the management of waste.

4.2.5 Projected Sewage Generation

@)

It is assumed that 80% of the consumed water is generated as sewage. The projected sewage
to be generated by the long term additional population growth of 5 million is estimated at
appR EAYI St & pun aKkR®

Proposed Treatment Plan
() Current Treatment Capacity

The current population is estimated to generate a total age volume of approximately
416a K K R @ ¢KSNBE Aa OdaNNByife y2 aSgl3aS GNBIFGYS
treatment capacity to meet the present demand.

1 The existing WWTWSs are to be evaluated to determine their capacity and upgrade
requirements.

1 It is imperative that tley are operated and matained as per design to realigaeir
design life cycles.

1 The conveyance network to these treatment works will need to be rehabilitated to
ensure that all sewage reaches the treatment facilities.

The treatment facilities are toebupgraded to accommodatie exising population with no
access to sanitation services. In addition, they must also accommodate the anticipated
increase in population densification in the current precindfreatment facilities that are
constructed in tle flood plain should be protected from flooding if possible or converted to
marine outfall sewers with the required prior treatment.
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(i) Future Treatment Capacity

It is anticipated that all future developments will be serviced with water borne level of
santation. The sewage that is generated will be treated at designated wastewater treatment
facilities.

I OONJ Qa G(G2LJ23INI LKE NIQIy3ISa FNRY O2Fadlft LI AY:
sea level, to hilly formations in the west. As a resuthid, decentralised treatment facilities
will be a suitable solution to accommodate the generated sewage.

The size and location of the decentralised treatment facilities will be determined by the size
and characteristics of the development catchmentsl &opographies.

There a various treatment technologies to be considered such as membrane reactors,
sequence batch reactors, activated sludge and wetlands. The technologies to be
implemented will be determined by the location of the treatment faciitiend required
treated effluent standards to be met. In the coastal low lying areas, marine outfall sewers
may be a feasible solution to cater for required treatment capacity.

The sewage that this generated will be treated to international standardsptescribe the

level of treatment required before discharging to water resource bodies. The intention will
be to minimize the negative environmental impact of the treated effluent on the receiving

water bodies. This treated effluent can also be treatedgpecific standards that will make it

be possible to be reused for agricultural, industrial or irrigation purposes. This will benefit
Accra in that the demand for potable water supply by the sectors use the reclaimed water
will decrease.

The solid wastdghat is generated from the treatment facility can be further treated to
generate methane gas which can be converted to electrical energy. This energy can be used
to operate the treatment facility and consequently decrease the energy supply demand by
the facility. In addition to this, the same waste can be further treated to produce compost
that can be used in the agricultural sector.

4.2.6 Current Projects and Recently Completed Projects

To solve the sewerage and sanitation problem, the Accra MetropoAssembly received
funding from African Development Bank (AfDB) and Government of Ghana (GoG) for the
implementation of the Accra Sewerage Improvement Project (ASIP). The following have
been completed under the project (Accra Metropolitan Assembly: 24 Medium Term
Development Plan):

f  Construction of the Legon Waste Water Treatment Plamt2# nv/day) inclusive of an
8km pumping mains.

1 Construction of Four Sewage Transfer Pumping Stations associated with the treatment
plant (two at Preset.egon, one atniversity of Ghana and one at Accra High School).
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1 Construction of Septage Dewatering Plant behind the Fire Service Training School, Accra

in order to decommission Lavender Hill.

Ongoing projects include:

1

Rehabilitation of the Mudor Waste Water Treatrmdant (18000 n¥/day) (expected to
be completed by end of the first year of plan 2014).

Construction of 18 water closet institutional toilet facilities (expected to be completed
by end of first year of plan period 2014).

Construction of 60 mechanised @hwoles for the toilets constructed in schools,
institutions and communities (expected to be completed by end of first year of plan
period 2014).

4.2.7 Main Findings; Sewerage and Sanitation

The main findings pertaining to sewerage and sanitation engineeringessrfollow:

E

SEWERAGE AND SANITATHOWNDINGS

LimitedHouseholds have WCs, ¥t? KVIPs.

Indiscriminate defecation and dumping in public spaces is a major issue ac
the board.

Sanitation facilities include both public and priva@blutions where
households without privie facilities use public facilities.

There is a Community Based Rural Development Project for the constructio
water and sanitation fadgtles in selected communities.

There is nadequate budgetary allocation for sanitation due limited
resources.

The following strategic elements need to be considered to ensure thasélmeerage
networks in the GARare functioning optimaly and that building blockare inplace to
support the SIP:

i

Reducing the practice of open defecation a&gothe entire region by
introducing more public toilet facilities.

Maintaining existing sewerage infrastructure effectively and ensure that the
are funds available year on year for basic maintenance on treatment plants.

Reducing blockages in pipelinesaasl when these occur.
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U Upgrading existing facilities to cater for existing and future demands.
U Ensuring loweservice ratesor low-income households

u Compiling a Sewer Master Plan for GAR.
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Stormwater Infrastructure

The Hydrological Services DepartmefiHSD)is responsible for theprogramming and
coordination of coastal protection works, the construction and maintenance of stater
drains countrywide and the monitoring and evaluation of surface water bodies in respect of
floods.

During prolonged antieavy rainstorms waer from urbanand surrounding hilly areas drain
into the sea. There arvariousdrainage basingincluding watercoursesh and aroundthe
GARalthoughthe majority of the basins are not lined.

With the expansion of the urba
footprint, vast areas of previously opef}
and undisturbed land have now beeg#®

transformed into impermeable areas
The loss of permeability has resdt in
increasa& volumes ofstormwater run-off, ; :
which will surely increase flooding (8
frequendes and the subsequent damagge :
to infrastructure

The GARas an nderdeveloped drainag
network and, consequentlysolid waste

way into open drains and natural wate
courses causing severe blockag
flooding and pollution.

For instance, in Accra there has been
increase in the construction of residenti

this area should have been used
detention basins for stormwater
management.

T L .

Figure4.10: Odwa Channel, Accra choked with garbage

Stormwater management is exacerbated by the fé@t the capacities of the constructed

drains are limited by their size and that they are sometimes silted or choked with refuse.

project to dzLJANJ RS GKS OAG&Qa RNJI A yiddét8kenlin/ 013Ff 2 2 R
However,it is unclear how fathe projecthas progressedseneral maintenance on the Accra
stormwater drains seems to be an ongoing issue for the city. Retée figures below
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Figure4.11: Flooding in Accra during 2014 and 2016

The majority 6 the drainage issues in the GAR can be attributed to poor maintenance on

existing drainage, the lack of proper drainage in urban areas and the poor planning and
design of stormwater facilities.

Main Findings; Stormwater

The main findings pertaining tdasmwater engineering services follow:

STORMWATERNDINGS

ua The majority of the drainage issues in the GAR can be attributed to pt
maintenance on existing drainage, the lack of proper drainage in urban ar
and the poor planning and designsibrmwater facilities.

ua The Hydrological Services Department (HSD) is responsible for
programming and the coordination of coastal protection works, th
construction and maintenance of stormwater drains countrywide and tF
monitoring and evaluation cdurface water bodies in respect of floods.

U Indiscriminate dumping of solid and liquid waste into the stormwater system

The following strategic elements need to be considered to ensure that the wa
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network in the GAR is functioning optiaind that bulding blocls are inplace to
support the SIP:

i

i

Effective maintenance of the exiting stormwater system.

Educate residents on the effects and causes of dumping solid waste into
stormwater systemsEncourage communities to participate in cleaning aree
in and around stormwater channels.

Introduce a maintenance program to clean and desilt the major channels pr
to the rainy season.

Increase permeable areas and natural vegetation and reduce occupancy of
lying areas and floodplains.

Develop a StormwateMaster Plan for the entire region.
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441

@)

(b)

Solid Waste Infrastructure and Services

Solid waste management is one of the most challenging and contentious issues in the GAR.
In a citywide survey conducted in 2010 in Accra, solid waste management was viewed by
residents as the thirenost important urban service, behind sanitation (including toilets) and
drainage YWorld Bank, 2010

Due to sprawl and uncontrolled development in the urban areas refuse collection companies

are finding it difficult to access mawy the areas. As a result small informal dump sites have
emerged in all places as shown in the figures below. These informal solid waste disposal sites
include abandoned stone quarry sites, gouged natural depressions in the ground, old mining
areas,ormg Yl RS K2ftSa Ay GKS 3INRdzyR® hLISYy odzNYyAY
particularly during the dry season. Dumping of solid waste in open drains is problematic as
illustrated in the figures below. In low income areas, community bins are constantly
overflowing as a result of delayed or the absence of institutional collection mechanisms
(Urbanization ad Flooding In Accra, Ghanhy Kizito Afeku)

Solid Waste Sites

There are aouple of officialandfill sites currently in operationin the Greater Acer Region
namely:

Nsumia Landfil(New)

As part ofaneffort to manage disposal of waste in Accra and elsewhere in the country, a new
landfill site, known as the Nsumia Waste Disposal Site, has been completed and is ready for
use The site, located in the $dwamAdoagyiri Municipality off the Accra Nsawam highway,
has a capacity adibout 680000m3. It is estimated that the site can talkdout 1,000 tonnes

of solid waste dailywastelandfil.com.gh

Tema/Kpone Landfil{Existing)

Located in Tema MAhe Kpone Landfill site (in operation since 2013) is a-evejineered
landfill site (total area 17 hectares) with four cells (2.5 hectares each), an anaerobic pond and
two facultative ponds (for leachate treatment) and a hazardous waste section. Theasite h
been developed by TMA with financial suppdm the Worldbank. About 1,500 T/day
reach the landfill from all sections of greater Accra, equivalent to 100 tarlisRioadgday.
Expansion and construction of new cells at Trema landfill are plannedh feasibility study

and EISA are ongoin@Ghana Netherlands Water Programm&NWP Closing Conference,
Friday 26 June 2015)
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Figure4.12: Informal Dump Sites on Open Land, Streams and Stormwater Channels

Solid waste collection in GAR is mostly privatised. However, some of the assemblies have
contracts with waste collection firms that are responsible for all residential, commercial and
industrial waste generated in their respective collection districts.he®twaste disposal
methods include door to door collection, burning and buryidgsignated public dumpites

and illegaldumping.Waste collection is generally managed by the local municipalities and
not on a region basis.
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4.4.2 Challenges Regarding Solid Wadflanagement

4.4.3

The GAR faces the following challenges regarding solid waste management

T
T

T
1

Lack of funds to address the solid waste problems
Environmental regulations are not strictly enfor¢ged

The authorities responsible for solid waste management find iticdif to enforce
regulation dealing with the environmental isstes

Solid waste is dumped indiscriminately and irresponsibly in various places like street
corners, stormwater drains and open areas

Poor management in collecting, transgiag and storing oéolid waste; and

Land ownership

The statusof solid waste infrastructure in the various assemblies

The following table indicates the statussiflid waste infrastructur@er assembly in the GAR.

The aforementioned information was mainly derived from tiledium Term Development
Plans of the various assemblies and from the responses received during the workshop dated
17 November 2016.

Table4.7: Status of Solid Waste Infrastructure and Servidesall assemlies inGAR

Assembly Status of Waste Infrastructure and Services

The Ga South

9  Door to door refuse collection by waste management contractors.
MA 1 Indiscriminate dumping in some public places still occurs.
The GaWesMA | ¢ proper management of solid waste is an issue.
The GaEadlA | ¢ Approx. 385 tonnes of solid waste generated monthly of which 261
tonnes (67%) is collected.
1 The remaining waste causearious backlog and health issues.
1 81% of 261 tonnes is collected through ddordoor collection, with the
rest being collected in containers placed at strategic points for collectio
The Accr‘a 3% of plastic recycling and 80% of metals recycling is done by thenilf
Metropolitan sector.
Assembly 1 The municipality generates approx080 tonnes of waste daily and is abl

to collect 2500 tonnes, whiclieaves eghuge backlog.

1 Five hundred and fifty thousand Ghana Cedis a month are needed to p
waste contractors and maintain tHandfill site. The cost of payment bein
the highlighted problem facing the municipality.

1 41% of households have been registered for the provision of a househ
bin, but only33.4% have received the bins.

1 10 new compaction trucks and 20 waste (Bola)daxere acquired to lift
solid waste as well as alleviate the financial burden of waste removal o
the municipality.

1 The wasteto-energy project will transform waste to electrical energy.
60000 tonnes of waste will generate BIW of electricity and will be
connected to the national grid.

TheAdentaMA | ¢ 2820048 tonnes of solid waste is generated annually, of whiclBAT.28

tonnes (63.2%) is collected.
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Assembly

Status of Waste Infrastructure and Services

=a =4

Daily waste is at 83.93 tonnes of which 53.98 is collected.
The municipality generates mostly plastic waste which can be recycled
hencethere is a needor a recycling plant in the municipal area.

Ledzokuku
Krowor MA

= =

= =

Waste management was highlighted as a priority.

Waste management done by the Municipalibgether with Zoomlion
Company.

High levels of crude dumping and burning which consists of 20% of sol
waste disposal methods for households.

67% and 46% of public schools and industrial sites use crude dumping
Collected waste is sent to sefntrolledland fill sites outside the
municipalarea

AshaimanMA

= =

The assembly benefits from an organized system of refuse collection a
there are pockets of refuse dumping sites in the municipality. Despite tf
there is still a serious refuse dispopabblem.

Waste includes plastics and household waste which is indiscriminately
disposed of, as most communities lack a final disposal point.
Inadequate refuse containers.

Some residents dispose of waste through burning or burying.

Tema
Metropolitan
Asembly

=a =

The assembly is privileged to have an Engineered Landfill Site constru
under the Urban Environmental and Sanitation Programmes in 2011
located at Kpone.

The facility serves many other districts in the GAR. ovésburdenedto

the extent thatits life span is threatened.

The metropolis has a solid waste collection system which involves the
private sector.

Solid waste is disposed of at the Waste Treatment Plant in Kpone.
Residents complain that refuse trucks do not come on time and are
irreguar.

Ly SYLX 28 SR OKA -GRNSfyl ¢OFFF SRNIG 2R
wheel barrows to collect refused for an undefined fee. This system pro
quite effective.

ShaiOsudokuDA

= =

The majority of households (34.6%) dispose of their solid waste throug
the burned by household method.

31.2% of households use the public dump (open space) method.
13.5% of households use public dump (refuse container) whilst 10.5%
dump their solid was indiscriminatelyOnly5.5% of households have
their solid waste collected.

Ada WestDA

=a =

Residents generate an estimated average of 0.2 Metric tonnes of solid
waste daily which translasinto 67.2 Metric tonnes annually.

Only 9.6% of households haveeir waste collected from their dwellings.
29.7% of the househotthave their waste burnt, 39.4% use various
household receptacles for storage which are sent to the designated pu
dump (open space). Incidentally, only 6.5% of the households send the
solid waste to the public containers for disposal.

Data indicates that 3.3 % of households bury their waste while 10.5% ¢
households dump at unspecified locations including drains, embankme
water courses and wetland.

The communal containers aneadequate. In most communities, they do
not have access to well orgaad waste disposal and therefore many
resort to indiscriminate solid waste disposailsometimes buring.

Ga CentraMA

Solid waste collection is undertaken by private service providers. Only
waste of households who are registered with these service providers is
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Assembly Status of Waste Infrastructure and Services

il

il

collected.

Refuse is dumgd at the following dumping sites Adjen Kotoku, Pantan,
Kpone (Tema).

There is a ned for the assembly to initiate steps to identify and acquire
land for the development of an integrated final disposal site for both so
and liquid waste.

The assembly has engaged the services offfiiate solid waste collection
contractors whouse \arious types of equipment for the collection and
transportation of solid waste.

Solid waste collected from the assembly is disposed of at a dump near
Pantang Hospital in the Ga East Municipality. This area is suitable but
poorly managed.

La DadeKotopon
MA

Lack of awareness of the negative impact of improper disposal of wast¢
solid, liquid, ewaste on the environment.
Inadequate waste collection points, bins, vehickds.

La
Nkwantanang
Madina MA

No information available

Kpone
KatamansaDA

= =

Residents dispose of solid waste mostly at the public dump (refuse
containers).

32% of households use the public dump (container) to disjpdbeaste.
29.2% of households also usestbollection method and 5.2#isposeof
their rubbid indiscriminately

Thedistrict has a landfill site that currently sersthe district, Tema
Metropolis, Accra Metropolis and Ashiaman Municipality.

Even though the landfill sitis situated in the District, the assembly has n
control over it as it is m@aged by Tema Metropolitan Assembly and
Zoomlion.

The assembly hoesa myriad of industries and therefore has problems
with industrial waste.

About 10% of these industries do not properly treatithwaste before
disposal

Ningo-Prampram
DA

Refuse and hasehold waste are disposed of indiscriminately, with more
than half of the populion having no access to orgaetsmeans of waste
dispcsal. Wastecontinues to be dumed and burred.

Reasons for the decliriginadequate funds for heavy investment in
sanitgion management (refuse trucks and containers), inadequate and
poor drainage systems and generally negative attitudes towaotiéeving
aclean environment.

With the presence of Zoomlion and the gradual injection of waste
collection equipment and truckg,is hoped that the sanitation situation in
the assemblyill improveover time

Ada EasDA

Availability of publigrivate partnership in solid waste management suck
as Zoomlion and EdBrigade.
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4.4.4 Results of Poor Solid Waste Management

The indirecinegative effect of having poor solid waste management includes the following:
1 Rotting or contaminated food exposed to the environment

1 Medical instruments not properly disposed of with an increased risk and spread of
illness/disease;

1 Uncontrolled wastedump site will attract insects like flies and vermin to these
contaminated areas, this can pose serious health yrisks

1 Solid waste becomes a breeding ground for nHorganisms that have an adverse effect
on human and livestock health

1 Water contaminated wh solid waste can further degrade the water quality of existing
river systems and pose a serious risk on human hgalth

1 Improper management of solid waste reduces the aesthetics of the local area and
pollutes the surrounding environment

91 Inherently the pdution of water resources results in the increase in cost in treativg r
water;

9 Insanitary conditions caused by the clogging of drains leacateiwelated diseases;

1 Choked drains reduce the capacity of stormwater drains resultingoodithg during
heaw rainstorms; and

1 The projected increase in populationtime GARwill result in the increase in solid waste
production in the region.Slid waste management will need to be revised to
accommodate increase solid waste production.

Ultimatelyif solid wasteis adequately dealt wittat source the quality of waterin streams,
rivers, dams and the ocean will improve. This in turnimifirove the health of thaegion,
redudng water bornerelated diseases and reding the impact of floodingluring major rain
events (D6.1.2b Integrated Urban Water Management in AcGr8 WITCH Repor 31st
August 201D

4.4.5 SustainableSolid Waste Management

Sustainable solid waste management princgpban be initiated in the GAR, through the
interventions highlighted in the wée hierarchy pyramid.The figure belowshows the waste

KASNI NODK& LERBNFYARZIZ SE (-NIREOUECES PatéRalYFrot Mémicipah y A y 3
{2t AR 21 a0GSY 9@ARSYOS CNRY tlyidly3a 5dzyvLlairisS 1
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4.4.6

most

favoured prevention

option
minimisation
reuse
recycling
least
favoured
option energy recover

/ disposal

Figure4.13: Waste Hierarchy Pyramid

The solid waste hierarchy is an international accepted guide for prioritising waste
management practises. The aim is to eliminate waste being generated, then to optimize solid
waste material befordt is disposed of and lastly to dispose of unwanted waste in a cost
efficient and environmentally friend way. Through these interventions the negative direct
and indirect effects on the environment, surrounding infrastructure and human health is
minimised and in the process reduce resources and costs reserved for waste management.

Recycling

Recycling was highlighted as a priority bystof the assemblies primarily becaustthe
high volumes of recyclable waste.

An initiative that is emphasised in the GAR is Awera Compost & Recycling Plant (ACARP)
that was establishedo receive, sort and produce high quality organic compost from
municipal solid waste for agricultural purposes in Ghana and the sub redibe photos
below provide some visual illustrations of the plant.

Figure4.14: Accra Compost & Recycling Plant (ACARP)

ACARP is an integrated waste processing and recycling company established to cdilect, sor
process and recycle solid and liquid waséed produce organic manure for agronomic
purposes in Ghana and West Afridde plant is operated by Zoomliamhich is apublic
private partnershipwith the government. One of the three waste recycle plantsttie
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4.4.7

448

country is situated in Accra. The waste recycle plamccra has aastimated dailycapacity
of 300 tonnes

Estimated solid waste generation

The table belovis based on the following assumptions:

1 The waste generation rates were quoted from the Urbevelopment for the 21st
Century (2016). Three different waste generation figuage quote in the reference
document. All three rates were used the tableto illustrate the estimated range of
waste that can be expected over the next 20 years.

1  The population figuregeflected in &ction 7 of this report, were used to determine the
total solid waste generation in GAR.

Tabled.8: Estimated Growth in Solid Waste Generation

GAR Population Growtlis. $lid Waste Generation

Waste Gneration Rates 2017 2027 2037
(Kaiday/eanita) (5055348 (7 057855y (9887131)
Leayieap kglday kg/day kg/day
WRI 2007 (0.41 kg/d&apita) 2 072692.68 2893720.55 4053723.71
MLGRD 1999 (0.51 kg/dagpita) 2578227.48 3599506.05 5042436.81

HF | i | 201 81
c nterhatlona 010(08 4094831.88 5716862.55 8008576.11
kg/daycapita)

* Population Growth

Based on the high level estimated waste generation showhainel.8the table aboveand
the estimated recycling taking place describedSection4.4.6, it is evident that only a
fraction of daily wastés recycled.

Main Findings; Solid Waste

The main findings pertaining to solid waste engineering services follow:

SOLID WASTENDINGS

U Due to sprawl and uncontrolled development in the urban areefise
collection companies are finding it difficult to access many of the areas.

a Waste is mostly collected door to door by private waste manageme
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contractors.
u Indiscriminate dumping occurs in public spaces.

u A substantial amount of waste is generated €ach assembly with an
approximate 60% collected, leaving a constant backlog.

U Disposal methods include dumping at designated landfill sites (formal &
informal), crude dumping and burning.

U In some areas drainage facilities are choked with solid waste.
u Houses which are registered for waste collection receive priority.

U Access to informal settlements are limited, therefore waste collection is or
sporadic

u The net effect of poor solid waste management in the region is directly relat
to the pollution d water resources and the clogging of waterways and drains

u Only a fraction of waste generated per day is recycled.

To improve living conditions and reduce the risk of contamination and spread
disease through lack of solid waste collection, the folf@should be considered

0] Strategic planning regarding waste disposal kitations.This should be done
at a regional level.

u Ensure proper maintenance and operation of all waste disposal sites.

0] Incorporate informal Waste Picketers as part of the recydlimggess, instead
of marginalising these groups.

u Expand the recycling initiative for reusable items. This will significantly redt
the amount of waste ending up on landfill sites.

0] Ensure waste collection is done on a routine basis, preventing bins averfio
and waste ending up in rivers, streams and drainage channels.

u Recycling should start at source. A collection of bins should be providec
communities to enable them to sort the waste in different categories before
is collected. Recycling is a $ifgle.

u Encourage communities to participate in cleaning up efforts in and arou
their own communities.
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4.5

Communication Infrastructure and Services

4.5.1 Fixed and Mobile Telecommunication

The GAR is well serviced by fixed line telecommunication as well as mobile service providers.
There is a greater presence of mobile service providers within the city centres compared to
that in the outlying areas.

The mobile phone market in Ghana is asfethe most developed in Africa. Most Ghanaians
own a mobile phone and prefenobile tofixed phone line or internet access

Ghana is serviced by nine telecommunications operators. The majority of these are mobile
operators with only two listed with fixelihe capabilities.

Table4.9: Ghanag Telecommunication Services Providers

Service Provider Service
Airtel Mobile
Expresso Mobile
GloGhana Mobile
Millicom Ghana (Tigo) Mobile
MTN Ghana Mobile

Vodafone(Ghana Telecom) Fixed Line & Mobile

Teligent Wireless Fixed Wireless Services
Mobile Choice Mobile
Gateway Fixed Line & Mobile

2G covers almost the majority of the country, including much of the Ghanaian countryside.
3G coverage is quite new in Ghana and seems to be limited to the main kffiés started
with 4G LTE tests in Ghana with the aim of launching the service if‘tQei&rter of 2017.
According to MTN, 4G services are now available in every regionallcamitssome large
towns. Vodafone initially indicated in June 2016 that they are not going to rush into the 4G
market as yet. They later revised their stance indicating that they will be upgrading their
systems to allow faster internet access. It is unciesiodafone has entered the 4G market

Ghana Telecommunications Company Limited, a telecoms compamyides mobile, fixed
line, internet, voice and data solutions. The company was founded in 1974 and is
headquartered in AccraAs of Augus008 Ghana €lecommunications Company Limited
operates as a subsidiary of Vodafone Group Plc.

Pagel02 January 2017



4.5.2 Fibre Optic Networks

Various International companies, consortiums and local companies are funding the
installation and expansion of fibre optic cable within Accra. Googlewmred in 2015 thatit

was installing fibre optic in the Accra and Tema areas under a project called Project Link.
Various other companies including the main Telecommunication Airtel, MTN, Glo Ghana and
Vodafone have started intducing fibre optic network throughout Ghana including Accra.

The Google programd t N2 2 S,vill copslstyof dver 1008m fibre. The figure below
gives a higHevel overview of the Google fibre networkvailable in the Accra Region
(https://www.google.com/get/projectlink])

.........

-
-
-
-

FIBER NETWORK
mss  CENTRAL ACCRA

Figure4.15: Google Optic Fibre NetworkGAR

Vodafone, MTN and Glo Ghanavhalso embarked on installing fibreptic cables in and
aroundGhana inclusive dahe Accra Region.
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Vodafone Fibre Network MTN Fibre Network Glo Ghana Fibre Network

Figure4.16: Vodafone, MTN and Glo Ghana Fibre Optic Networks (Wireless World Research Forum)
4.5.3 Submarine Internet Cables

The following submarineables servicesare available ifGhana and the landing points are
concentratal in Accra.The figure that followsgjives and overview of the submaringernet
cable routes in and around Ghana(Global Bandwidth Research Service
www.submarinecablemap.com

West African Cable System (WACS)
Glol
SAT3/WASC

Main One

=A =4 =4 =4 =4

Africa Coast to Europe (ACE)
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Figure4.17: Submarine Internet Cable Network
4.5.4 Main Findings; Communication

The main findings pertaining to communication engineering services follow:

@ COMMUNICATIORINDINGS

1] The GAR is well servicéy fixed line telecommunication as well as mobile
service providers.

u The mobile phone market in Ghana is one of the most developed in Africa

1] 2G coverage is commonly available while 3G coverage is still quite new
limited to the major urban centres.

U 3Gcoverage is quite new in Ghana and seems to be limited to the main citie
u Mobile technology is constantly advancing, expanding and increasing.

u Various International companies, consortiums and local companies are func
the installation and expansion dfibre optic cable within Accra. These
companies inkwde Google, Vodacom, G®hanaand MTN.
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4.6

4.6.1

4.6.2

Energylnfrastructure and Services

The scope of the electrical technical study is for @&Ronly. Services covered only include
bulk level services at main transmission level as well as some limited scope at bulk
distribution level.

Although some limited information was collected at MV distribution level, it does not form
part of the scope othe study.

Various meetings with stakeholders were held as part of the information gathering process.
The minutes and attendance registers for these are included as pAgpgndixA.

The aim of this status quo analysis was to

Discuss the method apptigfor information gathering;
Discuss any information gaps and how to address them;
Present data collected on existing services in the region;
Present data and analysis of capacity and levels of service;

Identify future electrical infrastructure plangithin the region; and

=A =4 =4 =4 =4 =4

Make recommendations on the way forward.

The above six deliverables allow for the project team to determine a status quo profile of
power and energy in the region, which will assist in defining infrastructure requirements /
gaps wih regards to the RSDF going forward.

Input Information Collection

The approach and methodology was based on inter alia:

9 Literature reviews of information from various stakeholders within the power and
energy sector (i.e. VRA, ECG, Energy Commission éD@&{R

1 Various meetings with stakeholders and officials from the above mentioned
stakeholders.

1 Review of national strategic information and documents from stakeholder websites and
databases.

1 Input from fellow RSDF team members including the town plannigichents.
Input Information Gaps

1 Energy Commission (EC):

1t EC officials requested a letter to verify the GIBB appointment prior to releasing data
and information. The required information has, as yet, not been received.

11 There is outstanding information froithe Energy Commission that was promised
yet still not sent, including licensed generation plants, locations and capacities. An
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email requesting such was sent @ppiahfk@energycom.gov.gbn 260ctober
2016.

Tt The next Strategic National Energy Plan is due for publication in December 2016.
GIBB teanwill follow up with EGo obtain this document

1 VRA(Volta River Authority):
1T No engagement with VRA as yet, permission from CEO to engage officials still

outstandirg. Once permission is obtained, the power & energy team can engage
VRA officials.

1 Energy Foundatio(EF)

1 No engagement with EF as yet. No contact details available. Possibly Energy
Commission officials (Mr FK Appiah) can be of assistance with referrals.

1 Gaps arising from received information:
1 ENCLAVE POWER is a distributor only within Tema Freezones Area as well as DAWA
Industrial Park. At some pointritaybe necessary to engage them.
11 Gas and petroleum supply and demand informatinay be necessary through the
Energy Foundation and Energy Commission. Particularly if some proposed
developments cannot be serviced via the electricity grid.

4.6.3 Network and Service Areas

The primary stakeholders withi
the power and energy sector are V°‘J: |
indicated in the accompanying ‘
figure. In particular ECG (The ®GRIDCo | Transmission

Electricity Company of Ghanag l ECG . NEDCo |
the licensed distribution utility

IPPs Generation

AUTHORITY |

within the southern part of Ghanaryes.18 Iiustration of Power & Energy Sector in Ghar
including GAR NEDCo distributes- source GRIDCo website

to the remaining northern parts of
the country.

There are three main generation categories identifiedt supplythe GARnamely Thermal,
Hydroelectric ad Solar Power Stations.At generation level GARhas access to two
hydroelectric plants and four thermal plants within the eastern Tema enclave. These
generators are further complemented by thermal power plant generators in the western
(Aboadze/Thkoradi) enclave. No large scale grid connected PV plants were identified within
the GAR There is a large scale grid connected solar power plant just outside of Greater Accra
Regionproviding 20MW directly into the local distribution network. This plant fallssiole

GAR

The current system generators accessed by Greater AReggonvia GRID&transmission
lines are as follows:

Pagel07 January 2017


mailto:appiahfk@energycom.gov.gh

Table4.10: 2016 Status Quo System Generators relevant to GAR as per GRIDCo data

Installed Capacity

Generdor MegaWatt (MW)

Eastern Enclave (Tema)

SAPR Sunon Asogli Power Plant (161kV) 180
SAPR Sunon Asogli Power Plant Phase (330K 360
Karpower (Tema) 225
Kpone Thermal (KTPP) 200
CENIT Energy Limited (Private) 110
Tema Thermall Power Plant 110
Tema Thermal2 Power Plant 20,50
Total 1205,50 MW

Eastern Hydro

Aksomobo GS 1020
Kpong GS 160
Total 1180

Total Generation accessed by Greater Accra 2385,50 MW

Western Enclave (Aboadze/Takoradi)

TAPCo 330
TICo 330
AMERI 250
Total Complement Generation 910 MW

It is important to note that although GAR has access to the above tabulated generation
plants, the full capacity is not solely reserved for GAR but is shared with other regions
nationally. There is no dedicatageneration plant for GAR, but supply is shared nationally
depending on location and demand among other factors. That means that at any single point
in time the supply into GAR can be from one of the listed plants or a combination of them.

Plan42 2y G(GKS F2ff2Ay3 LI IS A&
transmission lines as p@iable4.10above.

Plan4.2: GIS Layout indicating the Generators as per Tabte 4.

DL{ I &2dzi

There were no largscale solargrid connectedPV plants identified within GAR. The
Gomoa/Onyandze Solar Plant outside the eastern border of Greater Accra provides 20MW
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directly into the ECG distribution network. The PV plant is connected to the ECG substation
at the Winneba roundabout which fallaitside theGARregion

The Energy Commission of Ghana maintains various solar powered facdiimsally. From

the total list of 23 national facilities, 16 are within GAR. The GAR facilities only account for

14% of the total combined capacity across all facilities. The list of GAR solar power facilities

4 SEGNI OGSR FTNRY (lKiSisiacuniFEabled12YYAE44A2Y Q8 Tdz
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Table4.11: GAR List of Solar Powered Faili§ &
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Region District Assembly Institution Locality g‘;:;:ﬁg/ Latitude Longitude Ingtztllee d
1. Greater Accra ﬁggre?n'\él@ tropolitan Ministry of Energy Accra 50 05.5514N 000.2008W | 1 Jan1998
2. Greater Accra ﬁggﬁnﬁ; febely Energy Commission Accra 4.25 05.5975N 000.1829W | 1 May 2008
5. Greater Accra | GaEast Valley View University Oyibi 8.36 05.7974N 000.1224W | 1 May 2010
6. Greater Accra | GaEast Presby Women's Centre Abokobi 4.18 05.7386N 000.2046W | 1 May 2010
8. | Greater Accra ﬁggreiq'\ggtmpo"ta” V. Attafuah- Residence Eg‘,sﬁiéf;”' Spintex 418 | 05.6227N | 000.1416W | 1 May 2010
9. Greater Accra xg;&m@ jeeeliy V. Adomake Residence Dzowulu,Accra 4.18 05.6154N 000.1950W | 1 May 2010
10. | Greater Accra | Tema S. Adjei Residence Tema 4 05.6431N 000.0151W | 1 Sep 2011
12. | Greater Accra | Ledzokuku Abdulai- Residence Tesijriganor 3.29 05.6413N 000.1343W | 1 Nov 2011
13. | Greater Accra | GaEast (T(;&f‘f?f;’)vorks Company Ltd | 55th Dome 10575 | 05.6491IN | 000.2506W | 1 Nov 2011
15. | Greater Accra | Adenta O Asante Residence FafrahaAshyie 0.8 05.7357N 000.1465W | 1 Dec 2011
16. | Greater Accra | Tema Dr. George Puplampu Clinic | Sakumono 4 05.6304N 000.0751W | 1Dec 2011
18. | Greater Accra | Ningo Prampram R. Marley- Residence Prampram 4 05.7160N 000.1315E | 1 Oct 2012
19. | Greater Accra | Tema R. Tuffour Residence Sakumono 7.6 05.6306N 000.0564W | 1 Oct 2012
20. | Greater Accra ﬁggtra?n'\t/)lli/ febel ey (N)?%uhc:rill\allem. LUt Sk Legon, Accra 315 05.6330N 000.1817W | 1 Apr 2013
22. | Greater Accra ﬁggg’:}:\gg tropolitan Residence installed by TW West Legon 5.17 21 Jan 2015
23. | Greater Accra | Tema Residence installed by TW a:f: hiskt)ates Tema 1.41 14 Dec 2015

January 2017
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plants and transmission line projects for Ghana including Greater Accra. Most of the
transmission infastructure is concentratedon the highly densified Accra and Tema load

centres. This is further confirmed by the 2016 Electricity Plan which stateshimatational

system peak demand for 2016 by customer typelicates ECG demand constitutes 64% of

the total system peak followed by Mines at 10%. VALCO potline represents 3%, NEDCO 8%,
Exports to CE@ ogo/Beninand SONABHEBurkina Fasa%.

Plan4.3: Ghana GRID Map

Similarly,Plan 4.4 and Plan 4.5 are geographicalayouts of the ECG distribution network
Ay Of dzZRAY 3 o0dzf | Rasetdhdithd litdraddufe yeliéw ob sugpliedidfarmation.
ECG typically separates the eastern GPdn@) from the western GAR (Accra).

The ECG network layouts indicate a high concentration of services within and around Accra
and Tema. Accra alone has two out of six bulk supply points for the region, with a further
three more planned to the north, easind west of Accra. The bulk supply points form an
eastwest corridor along the Achimota, Mallam and Kasoa areas. These areas would be the
easiest to service as high density zones due their proximity to the grid bulk supply points. The
high number of futire planned substations (in blue) within an already large number of
existing substations is continued proof of densification within Accra and Tema. Densification
seems to favour the coast, which could prove costly and challenging from a services
perspectie if not strictly managed.

I NBFa Ay 0S06SSy ! OONF FYyR ¢SYI |INB y2d OdzNM
covering larger areas. The green proposed future distribution lines are in support of the
assertion by GRIDCo that demand projections khalle a large component of the rural
electrification projects and distribution expansion load centres.

Plan4.4: ECG 33kV Geographical Layout of Accra East and West (Tema)
Plan4.5: ECG 33kV Geographical Layout of Accra East and West (Accra)

4.6.4 Capacities and Levels of Service

(a) Supply and Demand

The 2016 Electricity Supply Plan2 NJ DKl yI 69/ DXZDwL5/ zhe Ghanaw! X H N
power system has been experiencingpply challenges since 2012. Efforts by government

and stakeholders in the power sector have been made to resolve the power supply
challenges

In line with this Karpowership Ghana Ltccommissioned a 250MW power barge into

operation in December 2015 whia number of additional generation projects are expected
to come online early 2016. Howevyekkosombo hydroelectric generating station, which is
the biggest generating station in the country, is recording very low ressrwehichrequires

its output in 2016 to be limited.
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Recalling that there is no dedicated generation plant for GAR and that generation
infrastructure is shared nationally, it can be concluded that capacity challenges at the power
plants listed inTable 4.10 (Eastern Enclave and Eastern Hydro) translate into capacity

challenges in the GAR.

1

According to he 2016 Electricity Plan for Ghana (ECG, GRIDCo & VRA, 2016:1), the
projected Base Case coincident peak demand for year 2016 is 2,477 MW, which
represents an 8.5% growth over the 2015 projected peak demand of 2,282 MW.
Assumingone potline operation at VALCO. The projected energy consumption for 2016
is 16,798 GWh, howevenly 16,448 GWh is expected to be supplied. The remaining 396
GWh would have to be shed mainly during the first two months because of expected
supply deficit in 2016 The national challenges in supply capacity affect the supply
capacities in the GAR singeneration plants are shared across regions nationally.

The Ghana power system will hagdow reserve margin in 201&hich meanswhen
units are out for maintenance the system will be prone to inadequate supply.

Total electricity consumption of the Ghamewer system including exports to Togo,
Benin and Burkina Fasand Mali (from 2019) is projected to increase from 16,798 GWh

in 2016 to 27,344 GWh in 2021 at a Compound Annual Growth Rate (CAGR) of 10.2%.
The system peak demand is projected to increfagm 2,477 MW in 2016 to 3,886 MW

in 2021. The projectionsindicated a continued lag in supply relative to demand as
shown inthe graph below(2016 Electricity Plan for GhgnaCG, GRIDCo & VRA; 2016:1)

Graph4.1: Demand/Supply Outlook 2022021 as per Ghana Electricity Plan

Generation Capacity (MW)

Demand/Supply Outlook in MW (2016 - 2021)
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The recommendation®f the 2016 Electricity Plan for Ghar(&CG, GRIDCo & VRA,
2016:42) show that for power and energy to support development, continued
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investment in additional generation and the associated transmission and distribution
infrastructure must occurf the new projects come online as planned from 22021,

and kased on the expected generation and additional generation requiremmat
power system would meet the minimum generation capacity reserve margin of 25%
from 2017onwards

1 dLoad Flow analysis shows that the transmission network has just enough capacity to
transmit the projected power generation from all generation stations to the loamtres
during normal operating condition@¢ 6 9/ DX DwL 52085 ElectrigitwPlah H n M cC «
T 2 NJ D Bah 01L6£29)

1 ECG data indicates that for each substation within the GAR, the installed capacity is 2x
20MVA. This presents GAR with the scenariprasented in the table below.

Table4.12: ECG Network BSP Substation Data for GAR

Quantity Installed Existing Existing Firm
: Installed :
Capacity per Capacity Capacity
Existing Proposed Sub [MVA] [MVA] A2
Primary Substation
-GAR West 42 7 2 X 20 MVA 1680 840
Primary Substation
-GAR East 10 0 2 X 20 MVA 400 200
TOTAL SUPPLY CAPACITY FOR GAR 2080 1040

Further data from ECG indicates that most substations are already operating above firm
capacity (with significant fluctuations), indicating a need to upgrade substations to
improve redundancy. The average peak demand data indicated 60% of installed capacity
(i.e. 120% of firm capacity). This translates to a 208MVA upgrade requirement for the
region.This value will be higher in the case of poor power factor conditions.

Firm capacity in a power system is that capacity that the system can deliver after the
primary component (usually a power transformer) fails and function is taken over by the
backup retwork component; it is in short the capacity that can be guaranteed. The
scenario inTable4.12 is the ideal substation scenario where the instaltzgpacity for
GAR is 2080 MVA while the firm capacity (guaranteed supply) is 1040.

Redundancyis important n the event of a major equipment failure such as a
transformer or substation. Without redundancy, the network will not be able to supply
power untilsuch equipment is fixed. All electrical equipment, including transformers are
just as good as the manufacturer made them, and how they are treated by the
operators and the environment. Failure ofislequipment is inevitable Howevey the
mean time to ths failure is a variable and may happen at any time. It is therefore crucial
that redundancy is always maintained at acceptable levels to allow maintenance and
repairs while guaranteeing supply.
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From the above discussion it is concluded that demand ini&€Aigher than the firm or
guaranteed supply. This is not only a regional but a national issue. The deuajig
challenges permeate from generation level through transmission level and down to
distribution.

1 The2014 Energy Outlook for Ghana (Supply €miand) (Energy CommissioGhana,
20149) states that the key drivers of national electricity consumption are developments
in the industrial sector and egoing national electrification schemes. This is further
supported by the national power consumption data in the same repbiré table that
follows is adapted from the national consumption data in the report. The table
illustrates how power consumption trends show a large percentage share from the
industrial and residential demand sectors. The two sectors have a combined average of
+ 86.65% ototal power consumption.

Table4.13: National Power Consumption data for Ghaig®014
DEMAND SECTORS

Industry Non Residential Residential Total

1000 % % 1000 % % 1000 % % 1000

0,
GWh | share Grow | GWh share| Grow GWh share Grow GWh ol

2000 | 4.31 68.0% | 0.0% 0.55 | 8.7% | 0.0% 1.49 | 23.5%| 0.0% | 6.35 0.0%

2001 | 4.33 66.4% | 0.5% 0.58 | 8.7% | 5.5% 1.61 | 24.7%| 8.1% | 6.52 2.7%

2002 3.9 63.2% | -9.9% 0.6 9.8% | 3.4% 1.67 | 27.1%| 3.7% | 6.17 | -5.4%

2003 | 2.21 | 48.6% | -43.3%| 0.62 | 13.6%| 3.3% 1.73 | 38.0%| 3.6% | 4.56 | -26.1%

2004 | 2.03 448% | -8.1% | 0.66 | 14.6%| 6.5% 1.78 | 39.3%| 2.9% | 4.47 | -2.0%

2005 | 2.54 49.2% | 25.1% | 0.7 13.6%| 6.1% 1.92 | 37.2%| 7.9% | 5.16 | 15.4%

2006 | 3.59 55.1% | 41.3% | 0.79 | 12.1%| 12.9% | 2.13 | 32.7%| 10.9%| 6.51 | 26.2%

2007 2.7 48.3% | -24.8%| 0.8 | 14.3%| 1.3% 2.1 37.6%| -1.4%| 5.6 | -14.0%

2008 | 2.97 48.2% | 10.0% | 0.93 | 15.1%| 16.3% | 2.27 | 36.9%| 8.1% | 6.17 | 10.2%

2009 | 2.94 47.2% | -1.0% | 0.88 | 14.1%| -5.4% 241 | 38.7%| 6.2% | 6.23 1.0%

2010 | 3.16 46.1% | 7.5% 0.97 | 14.1%| 10.2% | 2.74 | 39.9%| 13.7%| 6.87 | 10.3%

2011 &) 48.9% | 23.4% | 1.31 | 16.4%| 35.1% | 2.76 | 34.6%| 0.7% | 7.97 | 16.0%

2012 | 4.15 51.2% | 6.4% | 1.15 | 14.2%| -12.2% | 2.8 34.6%| 1.4% | 8.1 1.6%

2013 | 4.22 | 47.1% | 1.7% | 1.53 | 17.0%| 33.0% | 3.23 | 36.0%| 15.4%| 8.98 | 10.9%
0{ 2dzNOSY ! RIFILIWISR FTNRY 9ySNHE& Nd2iYiY2A2a1a ATR2YNJ DIKK Fyyf IS 6a{ ¢ oL SLJE
2014:9)
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1 The demand projection for GAR in 2016 was as per the table below.

Table4.14: ECG Network Demand Projection Data for GAR (2016)

Region GAR West GAR East TOTAIGAR
2016 689.4 MW 278.9 MW 968.2 MW
As % ofNational Demand 28% 11% 39%

Demand is expected to continue increasing nationally as per @6 Electricity Plan for
Ghana(ECG, GRIDCo & VRA, 2016:8). The report distisrg which are projected to
contribute to the growth in demand as
1T Significant increase in spot loads. The most prominent natime developments

are detailed irthe table below

Table4.15: Top Seven Developments with Promine8potload increase in Ghara2016

As % of
Description DeIrEnX::;[tl\?I?N] Nat_ional
Estimate
Western Diamond Cement (ECG, Takoradi 7 7%
Ghana Water CompaniKpong 25 25%
Enclave Power AuthorityTema Free Zone 42 43%
Asanko Gold AshantiRegion 17 17%
Rice Factory Nyankpala 2.5 3%
GWCI- Wa 3.5 4%
Aluminium CompanyTamale 15 2%
Nationally 98.5 100%

0{2dz2NOSY ! RILJWISR FNBY 9/ DX

DwL5/ 2 3 +w! X

The table lists all naticwide developmentsvith prominent spot load increase. It is

evident that the highest single spot load increase in the country is within GAR
(Enclave Power Authority in Tema) and constitutes 43% of the total national bulk

spot load increase. This confirms the assertion th@&vedopment is highly
concentrated around the Tema and Accra load centres in GAR as well as the
significant influence that GARdevelopment haon the country as a whole.

1 The network expansion works and initiatives aimedimproving the quality of
distribution services by ECG are also expected to allow the connection of new loads.

This is expected to result in an increase in demand in the residential, commercial

and industrial sectors.

The numerous rural electrification projects earmarked for commissgiim 2016

are expected to lead to further demand increases on the ECG distribution networks.
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In fact ECG data shows that demand is expected to increase between 2016 and
2020 at an annual growth rate of 8% for GAR West (includes Accra) and 7.5 % for
GAR Est (includes Tema).

(b) Level of Service
(i) Fuels and Risks

One crucial requirement for reliable power supply is the availability of required quantities of
fuel and funds to purchase the fuel in a timely manner. A sustainable energy mix is thus very
critical inpromoting and supporting development.

There is an inherent risk that comegth each type of generation technology. It is thus
important to have balanced mix that caters for any shortfalls of each technology.

There is droriskdue to low elevations at Akosombo generation station, 3 units will have to
be operated throughout the year in order to prevent a situation where elevations below 235
ft. will be recorded prior to the onset of the rains. Thisenariowill significantly linti
generation capacity.

Light Crude Oil (LCOJtaral gas, diesel and Heavy Fuel Oil (HFO) are the types of fuel that
will be required for firing thermal generating plants on the Ghana power system. Low supply,
fuel rationing, large amounts of imported dls and fuel prices are some of the risks
associated with thermal plaat

Renewables are thus a critical element to the energy mix that may provide the balanced risk
management plamequired to sustain development

(i) Current Supply

TheEnergy CommissioBh y [¢3K S&¢ nnamn 9y SNBHBE& hdzif 221 ,F2NJ DK
SHnmnYwmnoO \&ith SHeIinaw tarif laindunceiment in early 2014, average
commercial and industrial tariffs in Ghana are now far higher than in South Africa, Nigeria,
Ethiopia, Libya, Kenyand Namibia. Simply puthe price of electricity in Ghana is expensive.

As suchit is concludel that the use of renewables has a vital rdke play in sustaining
GAFOAETAGE 2F ASNBAOSA Ay Tdzi dzNB ¢

¢ KS NBLR2 NI FdzNK At Swdld el Eodt Scametifiv Itolievicoutage mass
deployment of solar electricity currently having a feedtariff of 40.21 pesewas per kWh

(15.12 US cents per kWh equivalent57) equivalent for commercial applications like lighting in
stores, water pumping or shaving off consutiopt in the commercial and services sector

during peak hoursd dzii I £ a2 +a Iy Sy SNErergy@yWisSidlahal A 2y Y S
The 2014 Energy Outlook for Ghana (Supply & Demadti):2Q

The 2016 Electricity Plan for Ghan&@CG, GRIDCo ¥RA, 2016:283tates thatimproved
geographicalpositioning of generationplants has significant impact in maintaining lower
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system losses. Analysisthe report hasshown that system losses are lower with maximum
generation at the West (Aboadze Enclagejnpared with having maximum generation at the
East (Tema Enclave). This should be considered when planning where anéutbhosv
development should occuAs well as the planning of future generation plants in the GAR.

GThe transmission system has inadetg firm transfer capability to some of the major load
centres (of Accra, Kumasi, Tarkwa, etc.) mostly at peak. This situation results in low voltages,
overloading of lines and increase in transmission system losses. A significant percentage of
network lcads are islanded in the event of outage on some radial Er{@816 Electricity Plan

for Ghana by ECG, GRIDCo & VRA, 20164B) further affirms the need to invest in
expansion projects in order to maintain a reliable network and seritEAR

The2016 Electricity Plan for GharfgCG, GRIDCo & VRA, 2016Mither states dVoltages

at Kumasi, Accra and surrounding areas are low because of poor custrdegpower

factorsé ¢ KAa GeLAOlIffe ONBIGSa || R2YAVidencgTFTFSOi
thereby increasing overall consumption.

(i) Planning and Development Considerations

ECG substation data indicates consumption levels at 120% of the guaranteed supply. This
value varies significantly. Site visits around GAR indicate that typicaéméaidstands in the

slums and compounds hawervice connectionsvith no limiting device per customs.e.

lack ofindividualcustomer service breakersyhismeans a single stand can accommodate

fairly largenumber of customers and is in turn detrim@hto the network as a whol€lhe
number of customers per stand also varies between stands and among different areas.

Unmanageddensification imposes uncontrolledariations indemand on thepower system
and makes services planning challenge Excessivalensification witlin the same limited
space poses problems witlack of servitudes for services and createa concentration of
unsightlyelectricalinstallationswithin the same area.

Optimised development planning must incorporatkear and deliberate esvices planning
based on land use zoning and must limit maximum demand allowable per Sthrsdmust

be followed up with demand side management strategies that allow for network monitoring
and control at customer level.

Power factor correction incentives and penalties may be incorporated and enforced as part
of industrial and commercial development frameworks to improve quality of supply.
Metering, service breakers are also some of the initiatives that form part of arlaale
demand side management program that may be implemented for residential and
commercial customers.

Careful application of densities and zoning can thus be used as a means to prevent overloads
and poor voltage levels.
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(©)

(iv) Areasof Concern

The 2016 Eéctricity Plan for GhandECG, GRIDCo & VRA, 2016&Mws that the
transmission network has just enough capacity to transmit the projected power generation
from all generation stations to the load centres during normal operating condition(s) for
some setions of the networks.

The report states dwever,that there are some critical lines for which a single contingency
will put the power system in alert state, resulting in overloading of adjacent line circuits, low
NITS voltages and in some cases, sesyseem disturbances. These are:

T

=A =4 =4 =4

Lines in the Volta Accra East Achimota corridor;

AchimotaMallam line;

AboadzeTarkwa line;

Tarkwag Prestea line;

330 kV AboadzeVolta line etc.

Planned Projects that Impact the RSDF

Refer toPlan4.3: Ghana GRID Majndicating the location and connections for all planned
generation and transmission infrastructure.

 Committed Generation

Tt

There are a number gbrojects that are under discussion and may be developed.
However it is unclear whether or not any of those projects will be commissioned.
Therefore in this analysis only projects under construction were considered. As a
result, apart from new generation pjects considered for the 2016 power supply,
two new projects were also considered as committed projetttese being

180 MW Suno#Asogli (Phase 2 Stage-ZJhis is the second phase of the 360 MW
combined cycle project. 180 MW was assumed to be availabl2016 and the
second 180 MW is assumed to be online in 2017.

340 MW Cenpower ProjectConstruction for this project has commenced and based
on the project timeline, the plant should be commissioned by fourth quarter of 2017.
However in this analysifi¢ plant is assumed to be available from January 2018.

1 National Transmission Projects:

Tt

In order to address the above network constraints, GRIDé&ommends the
implementation of the following projects:

Upgrading of transmission lines in the VekacraEast Achimota corridor from 213
MVA to a 488 MVA. This would increase the evacuation capacity from Tema
generation hub to the load centre of Accrahis isespecially necessary to ensure the
evacuation of generation from the new thermal power plants Em&, namely
Karpower (225 MW), Sunefisogli Phas@ (180MW) and the Kpone Thermal Power
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Plant (KTPP200 MW).

11 Fast tracking the ongoing construction of Aboa#zesteaKumasi 330kV line. This
would improve upon bus voltages in Kumasi and adjacent subetatand
consequently reduce overall system losses.

1 Upgrade of AchimotaMallam 161 kV transmission line conductor from 170 MVA to
488 MVA, to improve bus voltages at Achimota and adjacent substations. It would
also reduce overall transmission losses aned loading on the NITS. This project has
already been awarded on contract.

11 Construction of AABSP 330kV substation with a 161kV, double circuit twin bundle
(364x2 MVA) link to Mallam BSP. This would increase the reliability of supply to Accra
and increas transfer capacity between the generation hub of Aboadze and Tema to
the load Centre of Accra.

1 Future Transmission projects specifically for &&Ras planned are as follows:

Table4.16: Greater Accra Plared Projects

Future Transmission Projects

25.7km; 488VA; 161kV double circuit Twiern conductor upgrade of the VoltAchimota lines

12km; 488VA; 161kV double circuit Twiarn conductor upgrade of the Achima¢dMallam lines

161 kV CollectoBubstation to be located in Tema.

161 kV Accra Central Gas Insulated Substation located in Accra.

330/161 kV Accra Fourth Bulk Supply Point (A4BSP) Substation located at Pokuase

10km;161kV double circuit Malla#4BSP Transmission line

330kV DawdCollector Substation in Dawa.
Source: GRIDCo Supplied DATA, 2016

4.6.5 Main Findings; Energy

The main findings pertaining to energggineering services follow:

ENERGFINDINGS

The Ghana power system has been experiencing supply challenges sincgetl&g12
includes Greater Accra where some of the most significant supply challenges in
country have been identified. Ongoinffarts by government and stakeholders in the
power sector have been made tontinue toresdve the power supply challenges.
Thele are a number of projects that are under discussion and may be develBped.
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GAR the main findings are:

U The national projected energy consumption for 2015 was beyond sup
capacity in the region. This was still the case during 2016 which was estime
at 16,798 GWh and supply was only 16,448 GWh. The remaining 396 C
would have to be shed mainly during the first two months because of expeci
supply deficit in 2016. Projections show a continued lag in supply relative
demand well into the year 2021.

u Akosombo hydroelectric generating station, which is the biggest generati
station in the country is recording very low reservoir elevations which requir
its output in 2016 to be limited. Hence full generation at the power station wi
not possible.

u The ransmission system has inadequate firm transfer capability to some of 1
major load centres (of Accra, Kumasi, Tarkwa, etc.) mostly at peak. Hence «
if the power stations could generate the required capacity to meet demand
the grid system simply doesot have the capability to transmit the full
required supply. Some intervention and investment is required.

u The transmission network has just enough capacity to transmit the project
power generation from all generation stations to the load centres dyrir
normal operating condition(s) for some sections of the networks. Howevi
there are some critical lines for which a single contingency will put the pow
system in alert state, resulting in overloading of adjacent line circuits, low N
voltages and irsome cases, severe system disturbances. These lines are
primarily located within Greater Accra.

0] Low supply, fuel rationing, large amounts of imported fuels and fuel pric
significantly influence power supply levels.

0] The Ghana power system function® dow reserve margins in 2016 and
therefore when units are out for maintenance the system is prone |
inadequate supply.

u Renewables are a critical element to the energy mix of future regior
developments. This will provide the balanced power & energyfplist that
mitigates low reservoir elevations and low fuel supplies for the thermal pow
stations. Future developments must have renewable energy as part and pa
of its core development organisation.

U Improved network typology and architecture must formpart of new
development going forward to avoid network loads that are islanded in tt
event of outage on some radial lines.

u Unmanaged densification poses uncontrolled and unpredictable demand
the system. Excessive densification within a limited sgaxses problems with
capacity, space for services and a concentration of unsightly installations t
take away from the natural visual character of the urban space.
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It is therefore evident that continued investment in energy generatior
transmission and diribution projects forms a critical element of developmen
planning considerations for the region.

For Greater Accra, sustainable development means that there will always &
requirement for additional generation and supply investmenparticularly if
the grid system is to function with adequate reserve margins.
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5.1 Stakeholder Participation

During the week of 24 to 28 October 2016 a number of stakeholder interactions took place.
The main aim thereof was to understand the road and transport environment of the GAR and
to gather data/information related to roads and the transport system as alehdhe
information obtainedwasthe main source for the preparation of this report.

Meetings where held with officials/representatives of:
Ministry of Transport on 26/10/2106;
Ministry of Roads and Highways on 25/10/2016;

1

1

1 Ghana Highway Authority on 26/HD16;

1 Department of Urban Roads on 26/10/2016;
1 Department of Feeder Roads on 25/10/2046d
1

Town and Country Planning Department on 25/10/2016.
Attendance registers and details pertaining to the meetings are includagpendixA.

Attempts were alsomade to secure appointments with the Ghana Port and Harbour
Authority and Ghana Airports Company Limited. The ministry of Transport provided
information regarding these two sectors and indicated that they could be of assistance to
arrange meetings in futer should the information provided be insufficient of if more clarity
be required.

5.2 The Road Network
5.2.1 Current Road Network

In the Greater Accra Metropolitan AssemiIBAMA) the roads are classified as Trunk, Urban
or Feeder Roads. These are the basic administrative classificatiadeNNB y G f & D! a! Qa
length is estimated at 391.8km (trunk: 146.6km, urban:82.1kmandfeeder: 553.1km).

There are three agencies ueidthe Ministry of Roads and Highways (MRégponsible for
the construction and maintenance of roads. They are the Ghana Highways Authority (GHA),
the Department of Urban Roads (DUR) and the Department of Feeder Roads (DFR).

(a) GHA (Ghana Highway Authority
The GHA controls major national roads

9 Trunk road: National/International wide road (e.g.: N1~N6);
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1 Highway: Toll booths within the same area (e.g.: Kanda Highway); and
1 Motorway: Only one (e.g. Accieema Motorway).

(b) DUR (Department of Urban Roads)
Thisdepartment controls all other roads except roads controlled by the GHA and DFR.

 Roads within main cities.

(© DFR (Department of Feeder Roads)
1 Roads that connect towns and villages to the Trunk road;
1 Names that have the origin and destination of the road; and

9 Urban roads cover 90.8% of Accra, taking the largest share of the total road network
while trunk roads account for the least coverage, taking only 1.9% of the total regional
road network.

The table and chart below show the current composition of bottAraty' I £ YR D! a! Qa
network.

Table5.1: GAMA's Road Network

Classification Length(km) Proportion (%)
Trunk road 146.6 1.9
Urban road 6,892.1 90.8 v
Feeder road 553.1 7.3
= Trunkroad = Urbanroad = Feederroad
Total 7,591.8 100.0

Source: Road surface condition report 2013. GHA

The figurethat follows shows the existing GAR road network. The road network consists of
trunk roads (shown in red, under jurisdiction of GHA) which connect the various regions,
regional capitals and neigbbring countries feeder roads (shown in orange, under
jurisdiction of DFR), while the remaindane urban roads.

After studying the District Medium Development Plans, the following was observed:
1  Trunk roads are surfaced and generally in good condition;
1 Surfaced feeder roads are also generally in good condition;

1 Most of the feeder roads are not surfaced and conditions vary from fair to poor.
Problems are especially encountered during the rainy season;
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1 Unsurfaced roads requires continuous maintenance whpcises problems for the
Assemblies; and

1 Somerural assemblies listed the lack of access to proper roads as a problem. Some
farming and fishery communities find it difficult to transport their goods for this reason.

In order to obtain an indication of acssibility to the road network by the assemblies, a
crude measurementindexwas developd. The surface area of the assembly was comgare
with the length of road within that assembly. The reswf this measuremenare indicated

in the table below.

Table5.2: Road Accessibility Index

- Urban Total District Index
District/Assembly Roads (km) Areza (km/km?)
(km) (km)

Accra Metropolis 22.5 54.5 1713.0 1790.0 137.0 13.1
Ada East 29.9 152.9 85.8 268.6 291.0 0.9
Ada West 36.9 135.7 83.8 256.3 324.0 0.8
Adenta 5.1 57.2 837.2 899.4 140.0 6.4
Ashaiman 9.1 10.0 7.7 26.8 45.0 0.6
Ga Central Municipg 19.0 727.0 746.0 103.0 7.2
Ga East 11.3 35.3 1171.3 1217.9 96.0 12.7
Ga South 33.6 156.1 844.9 1034.5 502.0 2.1
Ga West 25.4 185.7 658.5 869.5 405.0 2.1
Kpone Katamanso 34.1 75.0 13134 1422.5 294.0 4.8
La Dade Kotopon 1.6 13.2 333.0 347.8 50.0 7.0
k/laag'i':‘ga”ta“ang 243 275 | 9082 | 9600 | 750 12.8
Ledzokuku / Krowor 11.7 574.0 585.8 50.0 11.7
Ningo Prampram 99.6 154.0 1069.8 13234 750.0 1.8
Shai Osu Doku 100.0 281.2 19.2 400.4 971.0 0.4
Tema Metropolis 10.1 37.5 678.6 726.1 121.0 6.0

From tre analysis it can be seen that Accra Metro is the most accessible and Shai Osu Doku
the least.
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Figure5.1: Current Road Network in GAR
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5.2.2

The only source dhformation that could be accessed which provides data on road capacity
and level of services was the Transport Master Plan Project in Greater Accra Region report
dated August 2016 which is for GAMA. This report expresses the level of service in term of
travel speed. It is generally accepted that travel speed is a good indication of current road
capacity and level of service.

The report reveals that the level of service for arterial roads in GAMA is poor. The lowest
travel speeds were surveyed in Accra where 37% of the surveyed roetzsded
unacceptable levslof service of speeds less than 15km/h during the peak hour. 248l of

the routes surveyed operated at acceptable levels of service of greater than 30km/h.

The figure below illustrates this.
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Figure5.2: Travel Speed by Road
Source: Transportation Master Plan ProjedBiR, 2016

Future Road Network

The existing road plan in GAMA has 25 projects which include major road constructions,
current road expansions and interchange improvements. The planned length of road network
is 400.8km in total. The total length of roadtwerk in GAMA will be 8926km after the
implementation of the 25 projects.

Among the 25 major projects, 15 aire process while there is no indication when the other
10will commence

1 Ongoing projects (15 projects): 142.2km
1 Not started projects (10 pjects): 258.6km
1 Total road projects (25 projects): 400.8km
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Apart from the road network plans, there are 2 interchange improvement projects, 1 flyover

and TSM (under UTP, 74 spots) projects. The 2 interchange improvement projects are the
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presents detailpertaining tothe future road network development plans in GAMA.

Table5.3: Future Road Netorks in GAMA

Target Comp
1 Giffard Road 5.7 37R.A LaBeach Rd | 2015 100
2 Buma Camp Road Ph | 4.7 Giffard Rd Spintex Rd 2015 100
3 Buma Camp Road Ph Il 5.7 Burma Camp Teshie Link 2015 100
. . Airport Bypass
4 Spintex Roa®ypass 2.6 Spintex Rd Rd 2015 100
5 La Beach Road Project 7.5 Cold Store Titanic Beach | 2015 100
g | e REELII G Rl Feoeyeo | 2™Palace Link| 2016 30
Industrial Area
7 KasoaAmasaman 33.0 Oboom Jxn Nsawam Rd 2017 38
8 IR TR et 3.0 Awoshie Anyaa 2015 | 100
(Section 1)
9 AwoshiePkuase Road 12.1 Anyaa Pokuase 2015 100
(Section I1)
10 AchimotaAfonkor 5.7 Achhimota Ofankor 2015 100
11 | Rehabilitation of Domitase |, Aburi Rd DomeRd | 2017 | 20
Road
12 MadinaPantang 5.6 Madina Pantang 2015 100
13 Tetteh QuarshieMadina 4.6 Tettehl%uarsme Madina 2015 100
14 Boundary Rpad Gulf House 40 America house| Madina Social 2015 100
Link Jxn Welfare
15 Western bypass Road 24.0 Bortianor Jxn Sapato Jxn 2016 62
Tema Beach Road Independence - Not
16 Development Project E0 Square TRl (e ) Started
Ring Road Development . Obetsebi Not
17 Project in Accra 20.7 Labadi Rd Lamtey Circle i Started
Accra Newtown Road . Not
18 Development Project & RN R AETTEE R ) Started
Dansoman Highway Not
19 Development Project 2.5 Sakaman Damsoman R.A i Started
Rehabilitation of Haatso Not
20 Atomic Rd 6.8 St. Jhons Rd Legon E Rd - Started
PokuaseRitz JxArema Tema Not
21 Motorway 23.0 Nsawam Rd Motorway i Started
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Road Project Lg(rrng]])t ! From T;égft C(c; /:’r)lp
22 AshaimarOyibi 198 | DodowaRd | | ‘ot8 -2
23 Hospital Rpori?ecl?tevelopment 215 M;irrr\:?ay Kraku ) gtc:rted
24 AccraTgr:;?elzltotorway 195 Tettehl%uarshie Tema l.C ) gg[rted
o5 Accrge(\)/:i{pRniqnengoad 106.0 Accragzpecost Dawhenya ) gtc:rted
Cwarme gﬁ:‘:%ma Flyover . . 2015 | 100
27 InT::ng; ige E\lpshaavlznll) Flyover - - 2015 100
Project Zﬂﬂgsiolzli)d Flyover - - 2016 52
28 Flyoveract)\_/reers'rl;;ml_ailnl\lilotorwaj Flyover Spintex Rd East Legon - StI:I (r)tte d
_ . Batch | 60 Spot Accra (Aiereogr:) rr1eliiad)ential East 2016 19
(Under UTP) Batch Il 14 Spot Tema Ga West Adenta 2016 13

SourceTransportation Master Plan Project in GAR, 2016

5.3

The AbidjanLagos Highway &ridor

Transit transport is a major challenge for Ghana givefaitsurable position in serving intra
regional trade (eastvest and north

south)

landlocked countries.

development involve:

including overseas trade o
Main
achievements in terms of infrastructure

Tamanrasset ®
Nouadhibou ®&

Nouakchott

1 The eastwest, AbidjarLagos
corridor (Highway corridor)

1  The north-south routes from Tema
to landlocked countries (Burkine
Faso, Mali, Niger) including a 79
km rail link to provide a connectior
with Burkina Fascand

1 Accra to Lagos through Lomé an
Cotonou by rail.

At a continental scale, the most relevar

TRANS-AFRICAN HIGHWAYS
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the TransAfrican Highway (TAH). The
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TAH network is made of 9 continental corridors, within which, the corridor TAH 7 (Abidjan
Lagos corridor) lirkGhana to other African countries on an eastst axis, as shown ihe
accompanying figure. The TAH 7eads from Dakar to Lagos, passing through Accra. It
continues as TAH 8 Lagdg®mbasaand forms in total a 1@69km eastwest crossing of the
continent. This highway joins with TAH 1 to form an additional nediith route arand the
western extremity of the continent.

At the Africa scale, the TAH is a project developed as part of the UN support to the African
PYA2Y o061 '0 YR tNRBINIY 6bSé t I NIYSNBKALI F2NJ
from the African DevelopmerBank. At a Sutegional scale, the project is supported by the
Economic Community of West African States (ECOWAS), which drives the development and
maintenance of TAH 5 and 7.

The whole highway is twianes, with the exception of short fodsne sectionsn the eastern
third of the route, including Ghana.

The Ghana National Spatial Development Framewd@@20152035); Executive Summary;
February 2015also recognises thiSAH 7(AbidjarLagos corridgrproject and indicatively
indicated an alignment to thaorth of the Greater Accra Area. This approach is supported
and will be incorporated in the development of the Greater Accra Region Spatial
Development Framework.

54 The Rail Network
5.4.1 Current Rail Network

The Ghana Railway Company Limited (GRC) currepdsates two Diesel Multiple Units
(DMUs) and one Diesel Hydraulic Locomotive train. Apart from the two DMUs which are
relatively new, the Diesel Hydraulic Locomotive train is more than 28 years old and is not in a
good condition.

(a) Railway lines

GRC currengl operates commuter rail services on two routes which form part of the so
called Eastern Line. The lines are the Ade@ma and Accrlsawam Lines, as shovimthe
figure that follows.These lines are the only functioning lines on the Eastern Railway Line
network and each line currently supports a maximum axle logkbdbnnes.
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Figure5.4: Current Railway Network in GAMA
Source: Transportation Master Plan Project in GAR, 2016

Both railway lines support only passenger transport even though the A@rea Line passes
through TemaPort. Together,the lines only serve a few passengerdhe GAR, thosavho
live along the railway lines.

Future development ofthe railway should cosider implementing a train service that
supports intermodal transport of goods and people from the port to inland areas in Accra

and Ghana.The tablebelow shows the characteristics of the two main railway lines.

Tableb5.4: Characteristics of Eastern Line

Length Gauge Average BT U
(kn?) (mmg) No. of Trains Speed (kgm h) Axle Load
P (tonnes)
AccraTema 30.2 1,067 2 65 16
AccraAmasaman 24.9
(AccraNsawam) (40.6) 1,067 1 >5 16

Source: Ghana Railw&ompany Limited

A long period of neglect has virtually collapsed railways as a public mode of transport.
Government withdrew the subsidy for the rail subsectorlB97 causingseriousdecline of

the rail subsector. Government ought to renew its effort in railway development to improve
intermodal transport in Greater Accra region.
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(b) Railway Facilities
() Railway Tracks

Ballasted tracks with wooden sleepers constitute the rail track petwn the Eastern Line
and, in fact, all railway tracks in the country. The condition of railway tracks imGA®Reaves
much to be desired. Tracks have deteriorated, some even buried beneath ground l&éwvel as
sleepers and ballastre no longer visill as a result of years of nanaintenance and partly
due to the climatic conditions.

During the wet season, grass takes over some of the rails and most of the wooden sleepers
have decayedh thoseconditions Alsoencroachment hasccurredalong the rdivay line in

areas such as Batsona and Agbogloshie, where an informal food market has been established
very close to the railway line.

(i) Train Stations and Hlts

The table below shows current train statiofmain stops)ynd halts(minor stops) along the
Easern Railway Line Existing train stations have buildings and small waiting areas for
passengerghough they do not meet international standards. Most of them are poorly
equippedwith safety and signalling equipment.

Halts generally do not have any ploai building facilities; they are open areas where
passengers wait for the traiffhere is still considerable patronage of train services at these
halts.

There are 7 stations and 6 halts along the Ad@ea lineand 7 stations and 13 halts along
the Acca-Nsawam Line, as shown the following table The AccrdNsawam line being
longer,services a larger number of passengers than the Ateraa line.

Table5.5: Main Stations and Halts along the two Railw&grvices

AccraTema Line AccraNsawam Line
Station Accra Accra Station
Station Circle (Odaw) Circle (Odaw) Station
Station Achimota Achimota Station
Halt Achimota Overhead Achimota Overhead Halt
Halt Dzorwulu Aloboshie Halt
Halt Shangrila (Airport) Dome Station
Station Batsonaa Taifa Halt
Halt Adegonor Abuom Halt
Halt Queensland (Nungua) Ofankor Barrier Halt
Station Asoprochona Pokuase Halt
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AccraNsawam Line

AccraTema Line

Station Tema Harbour Amanfrom Halt
Halt Newtown Fise Halt
Station Tema (Community 1) Amasaman Station
Opah Halt
Kotoku Station

Abaman Halt
Papase Halt
Shinto Halt
Lantei Halt

Nsawam Station

Source: Ghana Railway Company Limited

(i) Railway Operation

Only commuter services operate in tBARon the Eastern Line from Acef@ma and Accra
NsawamAccraTema trains start their operations from Tepand the AccrdNsawam trais
from Nsawam.

GRC does not operate a nstop train service throughout the day or weekheyoperate
from Monday to Friday between the hours of 05:45 and 19:00 at spesufieduled times.
The two tables that followbelow indicate the train service schedules for A€teema and
AccraNsawam LinesThe Accral ema trains complete one round trip each on weekdays and
do not operate on weekends.

Tableb.6: AccraTema Train Schedule

Schedule
Accra- Tema Temag Accra Temag Accra Accra¢ Tema
Weekdays
06:30¢ 08:00 17:40¢ 19:10 06:30¢ 08:00 17:40¢ 19:10
Source: Ghana Railway Company Limited
Tableb.7: AccraNsawam Train Schedule
Schedule Train 1
Nsawam- Accra Accra- Nsawam
05:45¢ 07:45 10:25¢ 12:25
Weekdays
Nsawam- Accra Accra- Nsawam
12:50¢ 14:50 15:50¢ 17:30
Saturday Nsawam- Accra Accra- Nsawam
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5.4.2

@)

Schedule Train 1

05:30¢ 07:30 11:00¢ 13:00
Source: Ghana Railway Company Limited

It follows, therefore, that there is a decline in operational capacity of GRC, most likely due to
long periods of undemvestment by Government and poor management of the railway
serviceby GRC Management.

Governmentshould accordinglprioritise the railway sector to promote intermodal transport
in the futureso agto ease the pressure on road travel demand.

The trains for these two lines usually travel at low speeds of 55 and 65 km/h respectively due
to the poor nature of the railway tracks. This results in the long travel tondsoth lines

(iv) Railway Fares

GRC runs a shuttle service with a flat rageall destinations i.e. the same fare regardless of
the distance travelled The fares for the train services along the various routes ar
summarized in the table belaw

Apart from the Nsawarf\ccra service where the train has first class coaches, the two DMUs
are all ordinary class coaches. The first class coach fare is 50% higher than the fare of the
ordinary class coaches. Tickets are purchased at the main stations and they are inspected by
Ticket Examiners as passengers get on the train for their destinattansently, thereis no
advance ticketing or booking of the train service at GRC.

Tableb.8: Train Fares for Accriema and AccridNsawam Lines

Line Class Clk N8B 6 DKMl
Accrac Tema Ordinary 2.00
Ordinary 2.00
Accra- Nsawam First Class 3.00
Break Van (Luggage Area) 1.00 minimum

Source: Ghana Railway Company Limited

Future Rail network

Railway Master Plan of Ghana

Ghana Railway Development Authority established the Railway Master Plan of Ghana which
includes GAMA in 2013. The Government of Ghana has given prior importance to the
necessity for the rehabilitation, extension and development of the entire national network to
take into account the necessities of northern Ghana, the bordering countriestfzad
objectives of ECOWAS, identifying a plan for a new railway network.
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The Rail Master Plan identified 6 Phases for the rehabilitation and extension of the network.
In the 1st Phase, 668km of the original narrow gauge ibn® berehabilitated and in the
following 5 phases the network ie be extended by a further 340km of new lines and the

1st phase will be converted to standard gauge. In 33 years a totaD@8km of lines will be
realised for an investment of US$21,508 imnill

Theproposed upgrades to be implemented during the six phases of the Rail Master Plan are
shownin the following figureand the phases are discussed thereafter.
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Figure5.5; RailwayRehabilitation ard Extension Plan

Source: Rail Master Plan of Ghana, 2013, Ghana Railway Development Authority

(i) 1st Phase: Rehabilitation of the Existing Lines

1

Only two of the three existing lines are rehabilitated: the Western Line (Takoradi
AwaseKumasi) and the Easterine (AccralemaKumasi) for a total of
approximately 668km including branches to Awaso and Prestea). The Central Line is
not very attractive for freight and passenger traffic, which should be substituted in
successive phases by the foreseen Coastal Line.
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The lines remain narrow gauge, but will be modernised and adapted to the new
technical standrds for all infrastructurg but with sleepers conditioned fothe
subsequent transformation of the lines to standard gauge.

The Western Line has a higher potenfia freight traffic, and in particular that of
the mines, whereas the Eastern Line is more suited for passenger transport.

Based on thesurveys and verifications carried ougpairs should be donen the
limited number of current rolling stock fleet thatould still technically be
rehabilitated, without purchasing any new vehicles, thus avoiding any unnecessary
expenses in view of the future changeover of the lines to standard gauge.

(i) 2nd Phase: Extension of the Central Corridor

)l

Doubling of the track ofhte two lines rehabilitated in the 1st Phase and the
conversion to standard gauge of the previously modernised track, thus creating two
modern lines with double track on the routes with a high demand for freight and
passenger traffic.

Construction of the n& standard gauge single track line that runs from Kumasi to
Tamale and Paga in the North.

This phase covers approximately@1km.

(i) 3rd Phase: Extension of the Transversal Links

)l

Construction of transversal links, always with standard gauge single tracks, for
TamaleYendi, Fufulstbawla, TechimaKwadwokurom and Nyinahikumasi
covering a total length adpproximately 484km.

(iv) 4th Phase: Extension of the TrallSCOWAS Line

1

This ismainly a coastal line, with standard gauge single track, that runs from Aflao
(near the border with Togo) westwards to TewhacraCape Coastakoradi
TarkwaOmanpe for a total of approximately 498km.

(v) 5th Phase: Extension of thé/estern Line

1

Extension noiftwards of the original Western Line to reach and connect the future
mines.

The line starts from DunkwAwaso and extends towards Techiman, Sawla and
Hamile for a total of approximately 729km.

(vi) 6th Phase: Extension of the Eastern Line

1

This is the new routéo the East of Ghana, near the border with Togo, which from
Tema reaches the river port of Akosombo and then heads towards Ho and Yendi to
the North, fora total of approximately 468km.
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(b)

Transport Master Plan GAMA Rail Network Plan

The Transport Masterl&n (TMP) recommends 2 nordouth axes and a wesast ais

network. The Rail Master Plan of Ghana (MP) 2013 proposes a Coastal Line from Accra to
G261 NRa ¢SYLF0®
new line shoulde changed from Labadi corridor to Kwame Nkrumah Motorway corridor.

42 LINEOK2Yy Il O[ I 0

' RA / 2 NNAR2NE

In the shortterm, a side track should be installedth 2 stations and 4 halts to increase the
number of train operations. In the loAgrm, a new line should be constructed from Adenta
Sation to AccraSation to cover Liberation corridgrand all existing tracks should be

improved to standard double tracks.

The GIBB Team are in agreement with these recommendations

The table below anfigurethat followsshow the TMP GAMA Rail Netwd®Plan.

Table5.9: Railway Network Plan

AccraAmasaman 24.9 S . .
. (AccraAmasamarKunasi (328.0) Rehabilitation| Single Rail MP
AccraAmasaman 24.9 . .
(AccraAmasamarKunasi (300.0) Expansion | Double Rail MP
AchimotaAsoprochona 23.7 Rehabilitation | Single Rail MP
2 -
AchimotaTema 30.2 Expansion Double Change of
(AccraTemaAflao Line) (185.0) P Rail MP
Achimotag Kasoa 25.8 . Change of
3 (AccraCapecoastakoradi (212.0) Construction | - Double Rail MP
4 AccraAirport-Adenta 21.9 Construction Double New
(subway)
Circle, Achimota, Dzorwulu Station
- Shangrila, Adegonor and | 6 stations . Double New
. Rebuilding
Queenslandstation
Rail MP: Railway Master Plan of Ghana 2013, Ghana Railway Development Authority
Source: Transportation Master Plan Project in GAR, 2016
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Figure5.6: Railway Network Plan

Rail MP: Railway Masté&tan of Ghana 2013, Ghana Railway Development Authority
Source: Transportation Master Plan Project in GAR, 2016

Transport Master Plan GAMA Rail Network Implmentation Plan

The Transport Master Plan (TMP) recommends the following implementation Plan:

)l
)l

D! a! Q& dzNBly NI Afgl & f SpbiK.7kindnte&8turB. EGSY RSR

The Rail MP suggests that both lines need rehabilitation in the -¢&ort period and
they both need expansion from mediutarm to long term.

In the shortterm period, a sidetrack could be installed at 2 stations and 4 halts,
resulting that the number of train operations would be increased.

If the 2 new lines were added to the current railway network and the Ateraa Line
were connected from the Dzorwulu halt to Achimotatgia directly instead of the
switch-back, AMA area will be served by circular railway line as follows: Accra station
Osu statiorShangrila statiosAchimota station.

The TMP team recommends that the suggested line between the Adenta and Accra
stations shoud be constructed as a subway because of the traffic condition.
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Table5.10: Implementation Plan for Railway

Improvement ShortTerm Middle-Term LongTerm Total
Line AccraAmasaman Accra '(Ag’g::t? Lag;gz;)a
(Rehabilitation) Amasaman AccraAirort-
Achimota (Expansion) Adenta P 4 lines
. Asoprochona AchimotaTema .
Railway o . (Construction_Sub
(Rehabilitation) (Expansion) way)
Length (24.9km) (24.9km) 25.8km ?176;'(;‘:(
.7km .2km .9km
(23.7km) (30.2km) 21.9k m)l
Circle, Achimota,
. Dzorwulu, Shangrila
Station Adegonor and )
Queensland station
Kotoku A ' “
\
\
\
#Adenu
SMatina
= :/ [ = _// =\ \
<I>Giy‘um U:‘ﬂv. e | T«na(cbrr'\ml) ‘
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Figure5.7: Implementation Plan for Railway

Source: Transportation Master Plan Project in GAR, 2016

5.5 Auviation Infrastructure
5.5.1 Existing Aviation Infrastructure

Aviation in Ghana is regulated by the Ghana Civil Aviation Authority (GCAA). However, the
Ghana Airports Company Limited (GACL) was formed in 2006 to manage flighé&srpports

and airstrips of Ghana. Therefore, GAGInages the only international airport in Ghana, the
Kotoka International Airport (KIA).
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(b)

(©)

Terminal Facility

KIA has 2 passenger terminals, Terminal 1 and Terminal 2 as well as a military and Very, Very
Important People (VVIP) terminal for special uses, ntpkid terminals in total. Terminal 1
handles domestic and regional flights and Terminal 2 handles international flights. The two
terminals are connected by an internal walkway. The military and VVIP terminals are used for
military and diplomatic flights rdy.

KIA Operations

In 2013, KIA ranked 3rd in West Africa based on the number of passenger visits to Accra. The
airport is served by about 30 international airlines, of which 12 (40%) are from Africa, 17% or
5 are from the West, 3 (10% each) are from b8thuth and East and 1 from the East (3%).

Seven Cargo airlines serve the airport with various destinations in Africa and Europe and four
cities in Ghana are served by the Kotoka International Airport.

There are four domestic air transport operatorsthe Kotoka International Airport: Africa
World Airlines (AWA), Starbow Airlines, Arik Air and Antrak Air. These companies provide
internal flights within Ghana from KIA to major cities such as Tamale, Sunyani, Kumasi and
Takoradi.

KIA Performance
() International

The table belowshows the performance of KIA from 2007 to 2013 in terms of international
aircraft movements (flights), passenger travels and freight movement.

Generally, flights and passenger travel have been rising since 2007. Freight transport
gererally declined from 2007 to 2009, reaching 45,693 tonnes in 2009. It increas&R 6D
tonnes between 2010 and 2011, before starting to decline in 2012 and 2013, reacttd® 43
tonnes in 2013. The reason for this fluctuation is likely due to poor eninperformance
between the periods which resulted in a lack of business confidence.

Table5.11: Aircraft, Passengers and Freight Movement in GAR

Flights Passengers Freight Tonnage
2007 15.723 1,065,998 59,510
2008 17.481 1,186,557 55,513
2009 17.301 1,204,786 45,693
2010 21.072 1,387,741 45,960
2011 22.284 1,585,602 50,260
2012 22.082 1,726,051 46,577
2013 23.437 1,669,603 43,688

Source: GACL (Ghana Airport Company Limited)
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5.5.2

@)

(i) Domestic

The following tablesummarises domestic flights from KIA over a period of 3 years. Both
Aircraft and Passenger Movements have been on the rise since 201hamegpeaked at
18497 flights and 77866 passengers at the end of 2013.

Table5.12: Domestic Aircraft and Passenger Movement at KIA

Air Craft Movements Passengers
Year
Arrival Departure Total Arrival Departure Total
2011 4,483 5,608 10,091 87,638 111,438 199,073
2012 7,176 7,176 14,352 249,766 293,613 543,379
2013 9,248 9,249 18,497 380,921 397,545 778,466

Source: GACL (Ghana Airport Company Limited)

Kotoka International Airport Development Plan / Strategy

Since Kotoka International Airport is currently the only point of entry via air to Ghana, the
focus of development shall be concentrated on Aclire. vital for the whole system that this
airport runs profitably, provides the necessary capacity ardklivers the required level of
service while maintaining a high standard of safety and security.

Kotoka International Airport, holding a license to direct flights to the USA, will remain the
main international aviation hub for the country and gateway to Afridae airportwill serve

all domestic airports in Ghana and therefore become an efficient transfer centre for all
international passengers traveling to other airports in the counirile airporthas huge
potential to extend its market position in West Africa offering wesldss passenger transfer
services and to become a regional West African Hub.

Airside Development

Considering the air traffic forecast for Kotgkapotential runwaycapacity bdtleneck in the
future was identified, depending on the aircraft mix, the load factor, overall passenger
development and phase shifting between domestic and international traffic.

Runway capacity constraints will have a huge impact on nationwide tratadjoor
performance as well as the West African aviation industry: international air caniir
search for reliever airports in neighbouring countries affecting negatively all expected
positive impacts of increasing and improving aviation and adjacelsinies inthe whole of
Ghana.

Bottom line: airports, all its facilitieservice povision and its servicquality, compete with
each other inthe same market. Missing runwagapacity is a serious matter with major
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negative implications for the competness of an airport; especially for international
airports with the ambition to develop a hub scenario.

Hence, all endeavoamust focus on operational measures such aspdak strategies, or
extension of airprt operation hours but also omegulatory measures such as increasing
landing fees for small aircraft types in order to increase load factors and decrease the total
amount of aircraft movements. The parameter settings for the calculation of all design values
for Kotoka International Airport imply the above mentioned strategies and display
correspondently sufficient runway capacity for the planning horizon of this study.

Since the available land at the existing airport site does not allow for an independently
operated second runway, it is recomnuad to reorganize the timetables and flight
schedules in order to optimise the use of the runway and the associated taxiway system.
Improvement on airside infrastructure including aircraft moving and parking areas will help
to increase the maximum numbef aircraft movements using the single runway.

However, it must be noted that one day beyond the horizon of this studyctimstraints at

existing Kotoka Internationalidgort will generate the need of a second runway to maintain

the growth and economic @St 2 LIYSy G 2F DKIFIylFQa Y2ad AYLERN
recommended to start an airport development programme for a Greenfield reliever airport

that will provide enough capacity to support the demand of the future.

Due to the current passenger fee stture in Ghana and the outstanding economic
performance of Kotoka International Airport, it is not advisable to develop a competing
international airport based on a Public Private Partnership.

(b) Terminal Development

The international terminal (Terminal 2) lbtokalnternational Airporthas sufficient landside
area to cope with current passenger volumes. The airgidearticular immigrationis lacking
space and equipment, causing delays in passenger and baggage handlingderthgthe
amount of flightsto be operated during peak hours.

The building itself is partly renovated angill be extended infuture. The departure
concourse has been equipped with additional checklesks and can easily accommodate
domestic departure passengers.

The domestipassenger operation requires additional capacity. A temporary tent structure in
front of the domestic terminal building currently provides extra gate hold capacity at
landside. By moving departing domestic passengers into the international terminal the
domestic terminal can accommodate an appropriate domestic arrivals area.

The increase of both international and domestic passenger volumes and the provision for
transfer capacity require the international terminal to merge with the domestic terminal. It is
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assumed that there is sufficient land available for the passenger terminal to grow in spatial
proximity to additional aircraft stands.

An efficient airside connection between international and domestic areas has to be
established to enable passengers tarisfer from international to domestic flights and vice
versa.

A first extension of a combined international/domestic terminal could be constructed south
of Terminal 2 by 2020 and provide additional landside and airside terminal capacity (Terminal
3) spdially related to additional apron areas and newly constructed aircraft stands.

G¢KS FANRBRG LKIFAS F2N GKS 0O2yaidiNdzOlAzy 27
interested firms for the construction, has been done and awaits approval, afteh whec

next phase; an invitation for technical and financial proposals would be implemented. The
contract will be awarded to the successful candidate, based on approval by the national
procurement board.

The design built concept is expected to be compléediugust 2016 and international
departures would be moved to the new terminal while major rehabilitations works are done
2y GKS SEA&GAYId GSNXYAYlLIf odAf RAYyIoé

The total additional terminal area to beowstructed until 2020 is 3000sgm and includes
additional terminal area and better equipment for both international and domestic
passengers. Domestic passengers would benefit from additionatisetkin facilities, two

new security control units including scanners, four new gates, two nem B&ggage rdaim

belts and 708gm new airside retaill and F+B. Passenger experience for international
passengers would be improved by larger proportion of-sh#ckin facilities to reduce
gueuing, two additional security control units, ten new gates, three additidvagage
reclaim belts (2 nos. of 35m belts and 1 n670m belt) and 508gm additional Airside retalil
and F+B in addition to the already existing airside offer.

Additional lounges shall be agreed with airlines and would add to the total terminal area.

Also included in the CAPEX plan is the extension of the baggage handling system.

Landside Access

The connectivity of the airport has already proven to be a substantial risk for its operation.
Heavy congestions caused by commuter traffic in the mornirdyafternoon hours impede

GKS | O0SaaAroArAfAGe 2F ! OONIFQa FANLERNI® /t2a8

of Roads & Highways, the Ministry of Transport and Municipalities is necessary to establish a
long-term sustainable ground accessattgy. This includes consideration of cars, taxis and
buses but also a light railway system and possibly radical new forms of transport such as a
Monorail system.
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An airport like Kotoka International has to be a multimodal hub with easy and convenient
transfer to hotels and emerging Airport Citfheroad concept of Airport City provides only

very narrow corridors between the buildings which create potential for a very high risk that

the proximity of the Airport City will turn into a fundamental traffianj that further
20a0NHz00a GUKS FANLRNIQa | OO0OSaairoAtAite FNRBY (F

LG A& AGKAY GKS |ANLRNIQa NBalLlRyaaoAftAde
departing at the airport. Sufficient parking capacity and a ‘de#ligned access road system
shall allow for efficient landside traffic flow.

The following tableshows the development stages and associated upgrades for the Kotoka
International Airport.

Table5.13: Development Stages of KotoKaternational Airport

Facility

Airside Facilities

Phase 1
20152020

Additional exit and RETS,

approx. 40,000 sgm.

Perimeter road to be paved
(approx. 50,000 sqm)

Phase 2
Design Year 2030

Additional 3 code letter C
and 1 coddetter E aircraft
stands, approx. 9,000 sgm
apron area, TWY
connections approx. 24,000
sgm, RWY extension:
approx. 1,600 m

Additional 5 code letter C

Phase 3
Design Year 2035

and 2 code letter E aircraft
stands, approx. 6,000 sgm,
TWY connections approx.
5,000 sgm

Landside Additional 1,000 parking Additional 1,500 parking Additional 1,700 parking
Infrastructure lots, approx. 25,000 sqgm lots, approx. 37,500 sqgm. | lots, approx. 42,500 sgm.
Curbside for new terminal,
approx. 2,500 sgm
General Drainageémprovement, Complete supply and -
Infrastructure power network disposal network for New
Terminal
Terminal Domestic Terminal: Domestic Terminal: Domestic Terminal:
Buildings T No further checkn f No new chechn desks, | T  No additional checlin

desks, 8 new CUSS
1 2 new security control
units including

scanners 1  No further security 1 2gates
1 4 new gates control units 1 1 additional baggage
1 2new35mbaggage |1 No further gates reclaim belt

reclaim belts i No baggage reclaim I 500 sqgm additional

I 700 sgm new airside
retail and F+B

International Terminal:

1  No further checkn
desks or CUSS

1 2 additional security

control units

10 new gates

3 additional baggage

reclaim belts (2x 35m,

= =

4 new CUSS (possibly
replace chechn desks
with CUSS)

belts
I 200 sgm additional
airside retail and F+B
International Terminal:

9 No new checkn desks,
8 new CUSS (possibly
replace chechn desks
with CUSS)

1  No further security
control units

1 3 new gates

desks, 8 new CUSS
I 2 additional security
control units

airside retail and F+B

International Terminal:

1 No additional checlin
desks, 17 new CUSS

I 2 additional security

control units

13 additional gates

2 additional baggage

reclaim belts

= =
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=iy Phase 1 Phase 2 Phase 3
20152020 Design Year 2030 Design Year 2035
1x 70m band) 1 1 additional 35m 1 1,100 sgm additional

1 500 sqm additional baggage reclaim belt airside retail and F+B
Airside retail and F+B | 1 700 sgm additional

airside retail and F+B

PresidentialTerminal: Presdential Terminal: Presidential Terminal:

I Itisassumedthatno | Itisassumedthatno | Itis assumed that no
major extensions are major extensions are major extensions are
required. required. required.

Other . R -

Buildings

Special Airport| _ Complete communication, | -

Systems security system, baggage

handling system (BHIS

Source: National Airport System Plan 2014

5.6 Maritime Infrastructure

5.6.1 Existing Maritime Infrastructure

Tema Port, the only port in GAR, serves Ghana and other landlocked countries such as
Burkina Faso, Mali and Niger. It is managed by the Ghana Ports and Harbours Authority
ODt 11 0d ¢KS t 2NIQa LISNFudmdidediOiSe tabiNEBNMwW. Hnndp G2 +

Table5.14: Vessel Calls and Cargo Traffic for Tema Port

Year 2009 2010 2011 2012 2013

1,634 1,787

Cargo Traffic (Tonnes| 7,406,490 8,696,951
Source: GPHA (Ghana Ports and Harbours Authority)

1,667
10,748,943

1,521
11,468,962

1,553
12,188,615

Vessel Calls

From 2009 to 2010 the number of vessel calls increased®71 yet declined in 2011 to
1667. A further decline occurred in 2012 when on§21 vessel callgere recorded. The
number of vessel calls finally rose in 2013. Generally, cargo traffic has risen since 2009 and
has reached 1288615 tonnes in 2013. The fluctuating number of vessel calls and increasing
cargo traffic suggest that larger capacity vessetre calling at the port for the period.

5.6.2 Tema PortUpgrades

In response to growing maritime trade demands in Ghana and theegibn, Ghana Ports
and Harbours Authority (GPHA) is upgrading and expanding the Ports of Ghana.
Projects completed in Tema Ran 2016 include:

1 A 450m long by 50m wide bulk jetty capable of berthing four vessels at the same time.
¢CKS FTILOAfAGE KIFa AYONBFaSR (KS LR2NIQ&a 0SNIFk
1 A new dedicated 840 point reefer terminal which includes offices riggulatory
stakeholders within the reefer clearance chain.
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5.6.3

1 A new revenue Centre for one stop processing of all port payments this is located
strategically by the customs long room to make it easier for port users.

1 A concrete net mending wharf with a soléghting system to facilitate the activities of
20t FTNIAAFYlFIf FAAKSNXYSY a LINLG 2F (GKS
Initiatives

The expanded port will have a 1.4km quay with four deep berths equipped with sophisticated
container hanlling gantry cranes and Terminal Operating Systems. Its capacity to
accommodate cargo ships will consequently be four times greater than its current capacity.
¢SYlF t2NI gAff GKSy oS Fo6fS (42 KIFIyRtS az2ys$s
up to 18,000 containers

Fishing

As this region has a very long sbdme, fishing activities plag vital role in the localised
economies of ame villages close to the sea. Thisasmmon theme identified in the Medium
Term Development Plans of the Distrand should receiveattention. The following was
raised in the Medium Term Development Plans which need attention:

Provision of landing beaches/fishing harbours;
Cooling storage facilities at the landing sites;

Space foprocessindishing products;

= =/ =4 =4

Assistaice with acquisition of safe fishing vessehd outboard motors for boats; and
1 Road connectivity from these villages to the major road network.

It is important to have good road connectivity from these villages to the major road network
for transportationof their goods and access to the villages.

No evidence could be found, from all information gathered, that any sea transport
passengers services exist or are rendered. Thislinérwith general practicethroughout

the world. Sea transport servicesrgally provided for croswater transport and not along
the coast line. The main reason is the cost of infrastructure. Purpoge landingsite
infrastructure must be provid¢and boats/ferries that will be used for these sendeeust
adhere to very singent safety requirements. Competing services by larelalso generally
faster, cheaper andvith shorter journey times. It is thereforecommended that this mode
not be considered as a commutservice for the people of GAR.

The Midyear Project Implmentation Report of 31 July 2015 of The Ministry of Fisheries and
Aquaculture states that the Ministry decided to develop six landing sites in Ghana of which
the following 3 are located in GAR, namely:

 James Town;
i Teshie; and
1 Anloga
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It further statesthat the projects are delayed due to design and procurement issues and that
the Environmental and Socio Impact Assessments are ongoing.

The same Miderm review endorsed the repair of the slipway at the Tema Boatyard.

5.7 Road Based Public Transport

In GAMA, pblic transport is operated largely by informal transport service operators with a

mix of vehiclesincludingmini-buses with capacities ranging from 15 to 23 passenger seats,

L322 Lddzt F NI @ (1y26Yy | & SadcolitioNide lapgedt yioddD sheaof &ver (i NB (i NP
62.2%, making it the most patronized mode of transport. Even though trotro mode of
transport is the most widespread, trotro road space usegether low. Trotre usea mere

18.3% of road space, as showrihe figurebelow.

Chart5.1: Modal Split of Vehicles on Arterial Roads in GAMA

Road Space Usage Passengers Camnvied

SourceTransportation Master Plan Project in GAR, 2016

5.7.1 Troto Operations

Trotros became widespread in Ghana and Accra following the failure of the Omnibuses
Service Authority (OSA)yeR D2 GSNY YSy i Q& e puBli@ Sectoli ZanshdNRA G (G A 2
undertakings in 1996. Today, there are somel®@% registered commercial vehicles in

GAMA as stown in the following tablepf which the trotro is presumed to be the largest in

terms of numbers.

Table5.15: Number of Registered Trotros

District Number Of 0 500 1,000 1,500 2,000 2,500 3,000
Holograms g T
| |
Total 11,195 (100.0%) ™A —77§
AccraMetropolitan Assembly (AMA| 2,599 (23.2% o | (S
ccraMetropolitan Assembly ( , (23.2%) cevs | SN 7
Tema Metropolis (TMA) 772 (6.9%) GWMA -:x;so
0 GSMA -[ssa
Adenta (ADMA) 752 (6.7%) g —
Ga East (GEMA) 763 (6.8%) LANMMA -?32
Ga West (GWMA) 430 (3.8%) o (|
ACHAMA _ 950
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Ga South (GSMA) 658 (5.9%)

Ga Central (GCMA) 578 (5.2%)

La Nkwantandgviadina (LANMMA) 432(3.9%)

LedzokuktKrowor (LEKMA) 857 (7.7%)
Ashaiman (ASHMA) 1950 (17.4%)

KpneKatamanso (KKDA) 826 (7.4%)

La DadeKotopon (LADMA) 578 (5.2%)

Source: Number of hologram 2015, GAPTE

Trotro operations are generally confined to terminals from their origin to their destinations.
P'YF2NIdzy 6Stex GKSNB INB atAaftt az2vysS Ayadlyos
operate from any terminal. Thegdriverspose a great risk to galic transport in the region

and so aoncerted efforthas been madéo eliminate ths problem Drivers usually belong to

unions, associations or cooperatives. Drivers bound for the same route are grouped at one
location within the terminal. The associatioules state that trotros located at the terminals

must be filled to capacity before they can leave the terminal. Generally, trotros operate along
registered routes in accordance with the route operating permit given to the association

under which the tréeros operake. Driversmay not use other routes except when they divert

courses to avoid traffic congestion.

In general, trotros do not operate on any schedule or timetables and most of these vehicles
operate on the "fill and go" method, even though trotservices operate between the hours

of 04:00 and 22:00 throughout the week. fdgrminals, there are no timetableand most
station masters use a board to track the departure turns due for vehicles.

Road Traffic Regulations in Ghana (LI 2180) requireiadite transport service operators to

form unions for better management and regulation by the assemblies in accordance with the
provisions of LI 1961in terms ofwhich Transport Departments within the Assembhesre

created to regulate transport activids within their jurisdictions. As such almost all
commercial trotro operators belong to or form unions such as the Ghana Private Road
Transport Union (GPRTU), Progressive Transport Owners Association (PROTOA) or other
associations and cooperatives. By f&RPRTU is the largest union in Ghana and is said to
control about 60% of private road transport in the country. Most trotros belong to GPRTU.
There are some 565 registered trotro and taxi unions in Greater Accra alone as pézéi4

though the number mapave changed by now.

Legislative Instrument (LI) 2180 of 2012 requires all public transport service operators or
entities to belong to recognized unions that are registered with the various MMDAs who
regulate public transport operating within their judigtion in accordance with the provisions

of the District Assembly (now Urban Passenger Transport (UPT3yBY 2009 which are
vested in the MMDAs by the Local Government Act, Act 462 of 1993. Therefore, all public
commercial vehicles must belong toians, associations or cooperatives registered under
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the relevant MMDA and or department before they can operate commercial passenger
transport services.

Trotro operators are currently registered with a typeroute operating permit which is
renewable once year. This permit is issued to operators who have met the basic transport
guality requirements set by the respective assemblies. While-Bgeermits are issued by

the various assemblies in Ghana, it is subject to specified conditions ranging frotmients

in new and larger capacity buses to high quality service delivery and terminals including
stops. This operating permit is renewable every 3 years upon satisfactory performance.

Currently, the quality of trotro vehicle serviee Accra is not satigctory. Most passengers
have tobe content withtrotro vehicles that pose healthnd safetyrisks to them. Although
passengers may be satisfied with trotros, they often complain about crowding as most
trotros are low occupancy vehicles with very little wo space for passenger comfort and
easy movement. Most of the seat belts atgfunctional especiallyfor the passenges. This
increases the fatalities when crashes occur

(a) Trotro Routes

T ! O02NRAY3 G2 adaNBSe RIGlF 27 ltlCSmartplaohesILIA y 3 |
2015),trotros only operateon 315 routes amonthe 580 registered routes in AMA.

T 'LI NI FNRY GKS y2NXIf NRdziSas GKSNB I NB wmpr

(b) Route Connections
1 The average variation of trip length is 17%.

9  Operators speed is on average of 43% more time needed in driving in one direction
than the other and passengers are charged the same amount for both trips.

1 One direction is more fluid than any other on any arterial road in Accra.

1 Every day in Accra, there is directional peakihwmaffic. Passengers travel towards the
city centre in the morning and migrate back to residential areas in the evening

1 In an attempt to avoid congested linksoptro drivers resort to alternative itineraries and
drive through back streets, constructigites and empty lots.

(c) Route Network

1 Thetrotro route network, shown irithe figure below is denser in central locations and
thins outon the fringes.

1 Some places appear to be underserved while a few corridors attract most competition
between operators.

9  There should be a system of cresgbsidy where part of fundsbtainedfrom the most
travelled corridors finance operations on the less used segments.
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1 There are two patterns for grouping trotro stops. The first one consists of stops gathered
around a stratgic point especially near a terminal. Examples of these trotro stops are
the stops at Kaneshie, Kwame Nkrumah Circle, Lapaz and Makola. The second pattern of
points-grouping can be observed along highly travelled corridorsai@agAbekaRoad,
OxfordStreet and Dansoman High Street.

Figure5.8: Troto Routes in AMA

Source:Mapping Accra's Jitney Network with Smartphones 2015, RK&bsportation Master Plan
Project in GAR, 2016

Terminals
() Locational Chaacteristics of Terminals

1 The table below and figure that follonsummarise the list of terminals in the
Greater Accra Metropolitan Area (GAMA). It is clear from the table that AMA has
more terminals than any other area in GAMA. AMA alone has about 28.98¢ of
terminals withTema havinghe second highesit 13.9%.

1 In terms of terminal share by mode, it observed thattrotro terminals have the
largest share of terminals for all areas within GAMA. This suggests that trotros and
taxis are the main mode farrban passenger transport in GAMA.
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Table5.16: Terminals in GAR

District Nl'lérrnrr?ierz];:)sf
Total 381 (100.0%)
Accra Metr&f)l\(zg?n Assembly 110 (28.9%)
Tema Metropolis (TMA) 53 (13.9%)
Adenta (ADMA) 20 (5.2%)
Ga East (GEMA) 28 (7.3%)
Ga West (GWMA) 32 (8.4%)
Ga South (GSMA) 28 (7.3%)
Ga Central (GCMA) 0 (0.0%)
La le\ll_vzata:ﬂ@i?dma 25 (6.6%)
LedzokukeKrowor (LEKMA) 20 (5.2)
Ashaiman (ASHMA) 21 (5.5%)
KpneKatamanso (KKDA) 28 (7.3%)
La DadeKotopon (LADMA) 16 (4.2%)

GWMA . 32
GSMA ] 23
GCMA .|°

LANMMA ] 25
LEKMA - o
ASHMA ] 21

KKOA 25

LADVA '-‘1

Source: Transportation Master Plan Project in GAR, 2016
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Figure5.9: Terminals in GAR
SourceTransportation Master Plan Project in G2R16
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(i) Operations

1  The conditions at the various terminals are very bElde areas arenostly littered
and very uncleaecause there are no or limited dustbites be found Moreover,
they are dusty in the dry seasons and muddy during the wet sasdeaxing the
passengers to endurde conditions

i The majority of terminals have no places of convenience for both drivers and
passengers. In other terminals passengers have to pay to use the few available
wash rooms. Sirec there are no chairs and shaded arepassengers stand in
queuesenduring the weather tavait for a bus. There are petty traders that sell
their wares in and around the terminal.

1 No information about trotro and their destinations are provided for passengers.

I Passengers have very limited spatethe terminals. For this reason, during peak
hours, there is congestion at the terminals. Passengers have to sqardzmish to
provide space for the trotros to park on arrival at the terminal.

1 On average, each passenger spends at least 22.6 minutiee tgrminal before the
bus leaves tats destination. Waiting time is generally high during pgakiods and
low during off peak periods

(i) Fares
On average trotro fares are nearly 2 times higher than MMT fares due to a waiver on the
state-operated transport services. Trotro fares tend to correlate with the distance travelled

and are usually adjusted by the Ghana Road Transport Coordinating Council (GRTCC) when
fuel prices increase.

5.7.2 Taxi

(a) Taxi Operations and Routes

Most taxis move freelplong roads othroughbusy areas looking for passengdrassenges
can stop and hire one to takbem i 2 | RSaAGAYlFI A2y ® OthektixisA & OF €
usually operate from terminals called taxi ranks. Passengers can visit these taxi ranks and

tal] S GRNRBLILIAY3IT¢ (2 GKSAN RSadAylraGAz2yd® ¢KS RSa
may be fixed or flexible.

Some taxis operate frorine sameterminalsastrotros. These taxis usually have a fixed route
and operate a shuttle service between therminal and a specific destination and charge a
flat fare for any destination along that specific route.

¢FEA 2LISNIGAZ2ya YIeée 06S fAYAGSRsrejigered fisrSThiga LISOA T .
may be within a district or across other districkdowever, most taxis occasionally, travel to

other areas outside their operating area. Thus taxi routes are more flexible than trotro

routes. No intercity taxi routes currently exist.
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5.7.3

@)

(b)

(©)

As withtrotros, taxi operations are regulated by the relevant distisembly. Some taxi
unions are part of the Ghana Private Road Transport Union (GPRTU), others are part of
Progressive Transport Owners Association (PROTOA) and the rest may belong to various local
associations and cooperatives.

Taxi Vehicle Conditions

CGenerally most taxis do not have functioning aionditionersand those that do generally do
not use them Consequentlymost taxis run with windows lowered, exposing the passengers
to air pollution and other breatielated sicknesses.

By and largemost taxs also do not have good interior and exterior looks due to poor
maintenance by owners arfdor drivers.

Taxi Fares

Taxi fares are negotiable between the passenger and the taxi driver. However, many taxi
drivers will only accept fares proportionate to theA & G yOS 2F (KS LI} aaSy3
Taxis that operate on fixed route(s) from a rank or terminal usually have fixed fares.

Bus

MMT Bus

Metro Mass Transit Limited (MMT) was created in 2003 to provide stpézated public
transport servicesand so tke government is a majorityshareholder in MMT holding
approximatelyd5%of shares Therest (55%]s held by the private sectancluding amongst
othersPrudential Bank, National Investment Bank and Social Security and National Insurance
Trust.

Operations

There are some @49 MMT bussservicing both intrecity and intercity areas from Accra.

The main terminals for MMT are located in Accra from where they serve major areas in the
Accra Metropolis. The Ministry of Transport is the supervisory body for liiTtherefore
makes important regulatory and operational decisions for the service. As is the case with
most stateowned public transport systems, the quality of MMT operations is not as good as
expected. Most of the buses do not have functional air caadihgand have worn interiors

due tolack inmaintenance angboor management.

MMT Bus Routes

The graph belovsummarises the current composition of MMT routes in Accra and Ghana.
The intercity bus service accounts for the largest number of routes as well as the number of
bus fleets. This service accounts for 42% and 37% of routes and bus fleet respectively. Rural
or inter-urban service accounts for the least number of routes. MMT semwds27% of the

rural or urban areasthough the percentage of bus fleet is 3% higher than the route
coverage. The figure below compares the bus service with the route coveragalaPo
destinations for MMT bus fleet are Kumasi, Tamale, Nkwanta, Sunyani and other urban
areas.
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(d)

5.7.4

@)

(b)

(©)

Chart5.2: Comparison of MMT Bus Service Types and Routes

= NO,OF ROUTES
m NO.OF BUSES

INTERCITY RURAL/INTER URBAN INTRA CITY

SourceTransportation Master Plan Project in GAZR16

Fares

MMT currently waives fares for school children on weekdays. The MMT fares are, however,
around 50% lower than other private intercity bus services.

Private Bus

Operations

A number of private bus operators exist itTGAR These operatorgun their fleet as
transportation companiesand so most of them only operate intercity servicesand have a
higher quality fleethan MMT. Their buses are aonditioned and more comfortableand

have relatively better service conditions and for this reason #iep command higher fares

for their destinations. There is no discount on fares as these companies do not receive any
subsidy from government. These buggserallyoperate on a Type B PermiRopular private

bus operators inthe Regioninclude VIP, O.A d@vel and Tours Limited and Great Imperial
Transport Limited.

Private Bus Routes

Private bus routes consist of 90% intercity and about 10%-gityaroutes as some private

bus operators offer a tour service for hire in and around the country. Routes raoge

within Ghana to other countries such as Nigeria and Benin. Popular routes from Accra include
major urban areasuch asKkumasi, Takoradi, Sunyani, Tamale, Aflao, and regional capitals
throughout the country.

Fares

On average the fares for private busngpanies are about 50¢%r more)more than those of
state-operated services such as MMT. Some companies operate first class bus services which
cost more thana regular service. Most of the private bus companies have provisions for
vehicle booking and tickeeservation for their clientand they also have fares for luggage.
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5.8

5.8.1

5.8.2

Future Public Transport Strategy

Strategy

As the economy grows an@DP improvesitizensrequire a higher level of service. In the
urban areas, there is the need to restructure the public transportation system in order for
commuters toreach their destination within an hour. Thereforeghangingthe current
ineffective and dilapidated public transpognvironment should be atop priority. The
objective is to enhance public transpdrased mobilityand accessibility to ensure the
sustainable development of GAMA.

At present, trotros dominate other modes. In the near future, Bus and BRT will have to cove
the current trotros positionand to do that, BRT should play a pivotal role. The public
transport improvement strategy is showntime figure below

Present Improvement
T iR - ‘
o ! gH ¢ Yy Railway |
o ) a ! \“ Bt _ g
a s & Tro-Tro BN . A == -
. g:‘ 9 g ' 8- y % [
o = : \x @M o SO0 BRT
=] 1 = 4 = = |
= — e — > "W~ Ty
i 8 _B‘IE —r s ‘ :g‘ '[r\o T10'1~_ _—
| * e rl:.- 3 : |2 WA :
sk ~1e1aX{ PPV B le.. ¥
Bichelef™X} PPV ' ) Beyoley, & PRV
S M s U S M 1
Travel distance Travel distance
Tro-tro oriented Bus, BRT oriented

Figure5.10: Improvement Strategy in the Public Trapert Sector

SourceTransportation Master Plan Project in GAR, 2016

In the shortterm the new bus system like the arterial lmsswill operate on the radial arterial
roads. In the midterm the busoriented system would beperational and in thdongterm
the vision is to have the railway system as the primary mode of transport.

Taxilmprovement

In GAMA lowcapacity and worvout trotros and taxis are the main mode of public transport

for citizens instead of higkcapacity bugransport Taxis in GAMA dooh function properly

due to poor service, safety issues and irregular fare collection. Based on analysis of current
problems, taxi management and fare collection systems will be structured in order to provide
differentiated services for users.

In order to improve overall taxi operating systemn GAMA, installing taximetsrand
introduction of call tas will be established for better convenience between taxi dréweand
users. Improvement plans are showrthe table below
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5.8.3

Table5.17: Improvement Plan

Content Plan

9 Establishment of vehicle operation duration and maintenar
Traffic Safety standard

1 Setup administrative system for taxi operation

1 Installation of taximeter

Service Improvement|

9 Introduction of call taxi
SourceTTransportation Master Plan Project in GAR, 2016

BusSystem- Arterial Bus Network

The TMP proposes the implementation of an Arterial Bus Netwooksidering the fact that
most commuters use trotro terminals, majdrotro terminals can be the "Hub"and bus
stations and smakized terminals on the roadside or in residential areas would be the
"Spoke" systemRefer to the figure below whidillustrates the concept of a bus network.

Trotro 7
Trotro 1 - - Trotro 1
Trotro 2 }\ o - Trotro2
Trotro 3 = i = - Trotro 3
& Trotro 7
As is Balig i ————  ————Trotro 4
Trotro 6 /,—"/ | Trotro §
/ P b poTmmwy
R s (G
] | | ]
1 | ) ]
] ' ' ]
=ty by oy
| i€ g !
= =
Trotro1—  \'0T-0" H Trotro 12 oo 13 \'o="0o" H
Trotro 2~ ™~ Transfer P ___——Trotro7
Trotro 3 = - A = Trotro 8
Station .~
To be < > Trotro 9
TOMOA=="""_ = Arterial Bus between | Hub > Roffotd
Trotro 6 s Trotro 11
e~ Hub Hub
Trotro 6 “Spoke Trotro 14 Spoke

Figure5.11: Concept for Bus Network

SourceTTransportation Master Plan Project in GAR, 2016

There are 5 major arterial roads in AMA. These are Winneba Road, Nsawam Road, Liberation
Road, Motor Way and Labadi Road. Almost all trotvates are concentrated on these
arterial roads with 14 trotro routes operating on the Winneba Road. Labadi Road shows a
lower density of trotro routes than other arterial roads because it is too lean and close to the
beach.

The high density of trot®on some arterial roads causes severe traffic problems such as
O2YLISGAGAZ2Y 0SisSSy UGNRBUNRB RNAGSNREI GNIFFTAO

accessing their destinations and excessive travel time.

The trotro routes should be totally reformed to selthese problems. The modern big bus
called 'Arterial Bus' should cover the arterial roads and trotros should connect these 'Arterial
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Bus' routes from residential areas. The bus reform is not easy to implement because there

are so many stakeholders. Nevér6§ f Sdax AG Aa ySOSaalNEB (G2 NBF
catch up with other cities having competitive public transport systeand making this

Region more functional

A total number of 12 'Arterial Bus' Networks are needed in GAMA instead of the trotro
system. The 'Arterial Bus' will be a major public transit mode in the metkum period.
Almost all arterial roads will be served by the 'Arterial Bus' rather than the trofuderial

Bus routes are chosen according to standards of seleutiin

1 Number of operating trotro routes;
M Travel demandand

T Road condition.

Similar route numbers are to be assigned for 'Arterial Bus' routes operating on the same
corridor. There will be -8 Arterial Bus routes on the same arterial road since travel demand
tendsto increase close to CBD.

The suggested length of 'Arterial Bus' routes is 292.4km (round trip: 584.8km). The longest
route is 39.0km of Line-2 (TemaSakaman). The shortest route is 19.7km of Ling@ C
(SakamarRingroad). Introducing the BRT systemtbese Arterial Bus networks would be
considered later. Refer tihe figure below which showthe Arterial Bus Network Plan.

/ r’
masam\A(, ! Adenta \ 7/
\ % \ }‘_'

Q‘:, LINE 3- Ashaiman
> Madina ¢

: \
Sowutuom \\ Achiimota

1:

Line | Routes | Length
Line 1 | Kasoa~CBD | 27.4km
N | Amasaman~CBD | 21.2km
Ofankor~CBD | 14.6km
Ofankor~Circle | 23.1km

Line3-1|  Adenta~CBD | 19.3km
Line 3-2 | Madina~CBD | 16.4km
Line4-1| Tema~Sakaman | 39.0km
Line 4-2 | Tema~CBD | 33.1km

Line 4-3|  Ashaiman~Circle | 31.5km
Line C-1 | Ringroad-Circulation | 19.8km
ine C-2 | Achimota~Labadi | 27.3km

| Sakaman~Ringroad | 19.7km

Figure5.12: Arterial Bus Network Plan
SourceTransportation Master Plan Projent GAR, 2016
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5.8.4 BusRapidTransit (BRT)

5.9

BRT is the most dominant method among the transit priority strategies. The BRT system of
GAMA has been studied for 15 years.

The previous project suggested 6 BRT routes in GAMA. The first pilot BRT route was
recommerded on the Winneba Road but it has not been implemertiediate. The figure
belowsummarises the proposed BRT implementation routes in GAMA.

Route 1 : Nsawam road: Amasaman CMB (Blue Line)
oute 2 : Independence Avenue/ Liberation Road/Abwi Road (Gireen Line)

: Tema community 1/Nungua-Teshie Beach Road/Kwame Nkiumah Circle ( )
Route 4 : Kasoa to UTC (Skyblue Line)

: Sowutuom/ Santa Maria TUC ( )

Route 6 : Awoshie-Kwame Nkiumah Circle (Red Line)

&R- Amasaman Adenta

Amasaman Terminal

Ashaiman

Community 1

Sowutuom

Awoshie

Figure5.13: Proposed BRT Plan

SourceTransportation Master RIn Project in GAR, 2016

Existing NoAMotorised Transport (NMT)

Historically most of the transport policies in GAMA hafeezused ontraffic flow and the
improvement of public transport rather thamhe expansion ofNMT facilities such as
sidewalks andbicyclerelated facilities

The resul$ of a survey on the prevalence of existing NMT infrastructure indidasd?21.4%
of the roadswhose capacity amounts to that of collector roads or more (alidfkm) have
sidewalks and bicycle lanes. §hneansGAMA does not have adequatéon-Motorized
Transport(NMT)infrastructure

The majority of major arterial roads in GAMA have sidewalks but pedestrians face
interruption as the sidewalks are frequently disconnect&dirthermore most of the roads
whose caacityamounts to that of minor arterial roads or less have no sidew&lidewalks
at markets andsurroundingareas are occupied by street vendors avhinder pedestrian
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movement. In general, alexistingsidewalkshave poor pavement conditionsThe Tettd
QuarshieMadina section on Legon East Road has bigyetkestrian sharedanes.

The existing NMT network is showalow.

o w0 %

Legend
Paved Sidewalk [ —2
Bicycle Lane+Paved Sidewalk | === | 2 | 10.2km

Figure5.14: Existing NMT Network

SourceTransportation Master Plan Project AR, 2016

5.10 Future NMT Strategy
5.10.1 Strategy

The strategy for improving the NMT infrastructure in GAMA focusses on the following:
1 Establishment of an NMT netwark
9  Provision of space designated for pedestrians

1 Enhancing connectivity between NMT and public tpaors

The strategy is summariséad the table belowand discussed thereafter.

Table5.18: Strategy for Improving NMT in Ghana

Current Conditions and Prospect Improvement Strategy

1  Establishment of NMT Network

T Disconnected NMT Network 1 Connecting disconnected NMT

11 Disconnected NMT Network on major arteri|

Network
roads ) .
. . 1 Improving fundamental conditions fo
11 Halted construction of pedestrian overpasse )
pedestrians

1 Lots of roads which require crosswalks

1  Provision of the Space Designated for
Pedestrians
1 Improving conditions for pedestrians

1  Poor Pedstrian Conditions for NMT
m az2ald 2F GKS 201t NI
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Current Conditions and Prospect Improvement Strategy

space for pedestrians. in residential areas

T The verge of the roads is occupied by waitir T Implementing traffic calming project
and parking vehicles and is heaped with in areas with heavy pedestrian traffic
materials

11 No pedestriaronly lanes

1  Enhancing Connectivity between NMT a

. i Public Transport

1 Poor Connectivity between NMT and Public n  Establishing networking plans which
Transport
1 Poor accessibility for passengers of trotros
11 Small waitingspace for passengers of public

transport

take into consideration public
transport

1T Improving conditions of the areas
surrounding public transport facilities

Plans

SourceTransportation Master Plan Project in GAR, 2016

5.10.2 Improvementof NMT Infrastructure

(a) Establishment of NMT Network

1 Most of the major arterial roads in GAMA have sidewalks inany are disconnected.
Most of the minor arterial roads and roadm the outskirts of Accra do not have
sidewalks.

1 No bicycle lanes exist except for the Tetteh Quardh@lina section on Legon East
Road. This means low trafficability of bicycles and highanod of accidents.

1 Connecting disconnected sidewalks along major arterial roads is a top priority. The TMP
also identifies projects to construct sidewalks along major arterial raadsyr arterials
roadsand roads in residential areas.

1 Bicycle lanes shddi be built along sidewalksf there is adequate spacdor the
convenience of cyclists

1 The NMT Master Plan comprises the NMT Network for arterial roads and the NMT Link
for connecting arterials roads. The NMT Network seeks to build sidewalks and bicycle
lanes whilst the NMT Link seeks to build sidewalks.

1 For continuous expansion and implementation of the NMT Network, the NMT Master
Plan should cover every region in GAMA like in the case of the Tema Metropolitan
District. A design manual is necessary fmnsistent installation of facilities via
standardized infrastructure for NMT.

f ¢KSNB FINB LIXlya (2 RS@OSt2LJ §KS dabac¢ al aidSN.

2016 in order to implement NMT projects under the 2016 TMP.
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(b) Provision of Space DesignatedrfBedestrians irAreas with Heavy Pedestrian Traffic

T

Markets and terminals in GAMA are congested with people. Osu and James Town are
congested with pedestrians and vehicles, increasing the possibility of calmbtmeen
pedestrians and vehicles.

Street parking and materials piled in heaps on roads occupy pedestrian spaces and
poorly maintained ditches compromise tinesafety. There is a lack of space for
pedestrian facilities given the huge number of pedestrians.

Areas with heavy pedestrian traffic atourist destinations should guarantee safer and
more convenient conditions for pedestrignsince pedestriansshould have a higbr
priority over vehicles.

The following projects are to guarantee safety and more pleasant conditions for

pedestrians in the &as with heavy traffic:

1t Installing facilities to separate pedestrians from vehicles if the width of the road is
adequate

1t Categorisingoads as vehiclkpedestrian roads or pedestriaonly roads if the width
of the road is not adequate.

T Securing enough spador pedestrians by introducing ofveay streets

. Installing facilities to prevent parking on sidewalksd installing and expanding
crosswalks

1 Building small parks and resting places in areas with heavy pedestrian movement

11 Nine areas/streets includingpose around markets and terminals and Oxford Street
in Osu and James Town which have heavy pedestrian traffic and are very symbolic
of GAMA are designated as traffic calmed areas/streets. Theses/atesets will
serve as the basefor pedestrian trafficand will be connected with the NMT
Network for seamless movement of pedestrians.

(©) Improved Connectivity between NMT and Public Transport

1

Current road conditions in GAMA hinder easy access of NMT to public transport. As a

result, plans have been establish&mdintegrate NMT with Bus Rapid Transit (BRT) and

Transportation System Management (TSM). The plans for implementing better

integration with public transport are as follows:

11 Building sidewalks (including side streets approaching arterial roads) on the are
where public transport facilities can be established

1t Installing bus shelters, bus bays, and bicycle stands

1t Installing devices to prevent illegal parking around public transport facilities and
tightening laws on illegal parking

1 Building sidewalks anddjusting locations of sidewalks near public transport
stations

The NMT Network Plan ghownin the following figure
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Figure5.15: NMTNetwork Plan

Source:Transportation Master Plan Project in GAR16

5.11 NMTImplementation Plan

NMT implementation plans are based on the projects aimed at improving connectivity of
roads (as short/miderm projects) and on the considerations for the current conditions in
GAMA including traffic volume and regiorgimbolism. The tablebelow andfigure that
follows frow the NMT Implementation Plan for GAMA.

Table5.19: NMT Implementation Plan

Shortterm Mid-term Longterm
NMT Network 34.9km 51.7km 47.9km 134.5km
NMT Link 18.5km 72.6km 60.0km 152.0km
Traffic Calming Three Three Three Nine
Projects areas/streets | areas/streets | areas/streets | areas/streets
Improved
Connectivity with Integrated with improved connectivity of roads -
Public Transport
Development of NMT Master .
NMT MasterPlan Plan NMT & Safety Manual Continue -

SourceTTransportation Master Plan Project in GAR, 2016
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Figure5.16: NMT Implementation Plan
SourceTransportation Master Plan Projeirt GAR, 2016

Freight Transport

Road transport is by far the most important means of moving freight in Ghana and is the
sector that requires the greatest consideration. Roads carry 95% of passengers and 98% of
0KS O2dzy iNEQ&a FTNBAIKGOD

From all documents, ports and studies very little is mentioned about freight transport and
heavy vehicles. Th&ransport Master Plan Project in Greater Accra Region,2€diiains
traffic count results which were done on most of the major roads in and around Accra, refer
to the figure below. The counts that were done over ah®ir period contain results for a
Oftraa OSKAOfS OflFraaArAFTASR & a¢NHzO1 &aé o

Figure5.17: 24-Hour Traffic Count Positions
SourceTransport Master PlaRroject in GAR 2016
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