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EXECUTIVE SUMMARY 

Introduction 

The Government of Ghana, with assistance from the World Bank (WB), the Global Environment Facility 
(GEF) and the Agence Francaise de Developement (AFD) intends to undertake .an Urban Transport Project 
{UTP) with pilot implementation in the Greater Accra Metropolitan Area (GAMA). It is within this context 
that tht: Accra Bus Rapid Transit (BRT) Pilot Project, a component of the UTP, is being implemented to 
improve the flow of traffic within the city. The participating Assemblies under the UTP nre Accra 
Metropolitan Assembly (AMA), Tema Metropolitan Assembly (TMA) and Ga West Assembly (GWA). 

The Department of Urban Roads (DUR) has engaged Centre for Environment and Health Research and 
Training (CEHRT) for the Environrnental and Social Impact Assessment (ESIA) of the project. As part of 
this assignment, CEHRT is to undertake a detailed assessment of the environmental impacts of the 
proposed project to ensure that its potential impacts on the· environment are identified, assessed and 
appropriate measures recommended for their mitigation or enhancement. 

Policy, Legal and Institutional Framework 

The National Environmental Policy (NEP) adopts a preventive approach to environmental management 
and promotes Environmental Impact Asst'Ssmenl (ETA) as the main tool to achieve sound environmental 
management. The EIAProcedures, Wl1ich was pUblh;hed in June 1995, provide a step-by-step approach flir 
the assessment ofproposed developments. 

The legal and institutional framework for environmental assessment is provided by the Environmental 
Protection Agency (EPA) Act, 1994 (Act 490) and the Environmental Assessment Regulations, LI J652 of 
1999. The lntter legislation provides legal backing for ElA system ill Ghana. ETA is mandatory for the 
construction of roads and highways. 

The Government of Ghana (GoG) transport policy provides for continued improvements to the nation's 
rural and urban road network. The Ministry ofRoads and Highways (MRH) is responsible for formulating 
policies and overall strategies on roads .and vehicular transpo.rt. The DUR. Ghana Highway Authority 
(GHA), and Department of Feeder Roads (DFR) are the implementing organizations under MRR The 
BRT project falls within the jurisdiction 'of OUR. The DUR will therefore, through its Environmental 
Management Unit, implement and monitor the environmental management pla:n of the project. 

'flle MRH has prepared an Environmental and Social Management Framework (ESMF) as well as a 
Resettlement Policy Framework (RPF). TIle purpose of the ESMF and RPF is to provide corporate 
environmental, social and resettlement safeguard policy frameworks, institutional 8crangements and 
capacity available to identify and mitigate potential safeguard issues and impacts of each sub-project. 

The World Bank's Operational Policies on Environmental Assessment, Involuntary Resettlement and 
Physical Cultural Resources are considered as relevant for the proposed works. The OP 4.01 requires 
among others that screening for potential impacts is carried out early, in order to detetminelhe level of 
cn'vironmental assessment and propose measures to mitigate potential adverse impacts. 

Description of the Pilot BRT Project 

BRT is an enhanced bus system that operates on bus lanes or other transit ways in order to combine the 
flexibility of huses with tlleefficiency of rail. BRT utilizes a comhination of advanced technologies, 
infl"dstructure and operational investments that provide significantly better service than traditional bus 
service. 
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Development of this system will be in line with the Ghana Government's Road Sector Development 
Programme (RSDP) that aims, among others, at reducing congestion and facilitating the free movement of 
goods and peollle to enhance accelerated growth of the national economy. 

The operational design of the Pilot BRT is an extemalised system with tributary routes that start outside -
the BRT con·idor but feed into it. The buses travel on tributary routes to Winneba and Graphic Roads 
which fonn the main spine. or BRT corridor, of the pilot scheme. The tributary services then join the main 
corridor. 

The BRT Pilot Project is divided into four main parts:- I. The tributary services. There are 5 tributary origins in north and north-west Accra; 
2. 	The route along Winneba Road from Mallam Junction to First Light Junction. In this part of the route 

the BRT buses wilt run ill mixed traffic and stop at BRT stations at the kerbside. There will he l4 
stations (in both directions of travel) in this section of route; 

3. 	 First Light to Obetsebi Lamptey Circle (OLC) and then Graphic Road to Kwame Nkrumah Road. This 
section of route will have a segregated BRT located in the median. There will be 6 stations in Ihis 
section of route. Two additional lanes will be added on the section from OLe to Official Town Junction 
(in front of Accra Brewery). 111e I3RT will pass through the middle of the OLC. One of toot bridges in -	 front of the Kaneshie Market will be fitted with a lift mechanism to enable people living with 
disabilities to access the bus stations., and 

4. 	The BRT distribution system in the Central Business District (CHD) will have two routes. 
5. 	CBD loop via South Liberia Road, Independence Avenue, Barnes Road, North Liberia Road and 

returning to Barnes Road via KWame Nkrurnah Avenue. 111is loop route will have 5 stations and the 
buses will run in mixed traffic. 

6. 	 A route south on Kwame Nkrumah Avenue to UTe and then return the same way to Graphic Road. 
This route will have 2. bus SiMians at eMB and a terminal at UTe. 

This report is only concerned with sections 3 and 4 above. 

- Description ofthe Proposed Works 

Works on the entire BRT Pilot Project will be constructed in se....eral packages. This report is concerned 
with the following proposed works: 

Winneba Road (Mal/am to First Ligl,l) 
111is route covers approximately 5.3km. The works to be carried out in this section consist of the provision 
of BRT stations at the side of the road (no segregation of BRT is propo'scd here) and reconfiguring of 
traffic signalised junctions where needed to accommodate BRT stops. Stations in this section will be 
.located at the kerbs ide or 011 separator islands. The main works to be carried out in this section include: 

..

-
L The Construction of Bus Stations (14 No) at locations predetermined by traffic feasibility studies. 

These are basically of reinforced concrete and steel; 
2. TIle reconfiguration of junctions to meet with design year traffic demands and characteristic at the 

intersections; and 

-- 3. The reconstruction of culvelts, which have known histories of perennial flooding during ra.iny seasons. 

Win/reba Road (First Ligllt) and Graphic .Road for Kwame Nkl'llInah Avenue (UTC) 
Thi-;covers approximately 5.0km. The main works to be carried out in this section include: 
1. 	 The construction of bus stations (I4No) at location.~ predetennined by traffic feasibility studies. These 

are basically of reinforced concrete; 
2. 	 The reconfigurdtion of junctions to meet with design year traffic demands and cbaracteristic at the 

intersections; 

_w· 
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3. 	 Installation of new traffic signals and signs to meet the expected design year traffic demands and 
characteristic; 

4. 	The construction of concrete stonn drains around First Light and OLC, which have known histories of 
perennial flooding during r<iiny seasons; 

5. 	Reengineeringofthe OLe. Changes to the roundabout; 
6. 	 The construction ofpedestrian foot bridges (2No) at Kaneshie Market; 
7. 	 Construction of two additional (segregated bus lane) to accommodate the BRT on the Graphic Road; 
8. 	Traffic diversion and management during construction; and 
9. 	Road line markings. 

CDD Loop ~'iaLib(!ria Road and Darnes Road 
This covers approximately 3.0km. The main works to be carried out in this section include: 
L The construction of bus station (4No) at locations predetermined by traffic feasibility studies, These 

are basicaUy of reinforced concrete; 
2. 	 The reconfiguration of junctions to meet the design year traffic demands and characteristics at the 

intersections; 
3, 	 The installation of new traffic signals and signs to meet the expected design year traffic demands and 

characteristics; 
4. 	 Rehabilitation ofexisting walkways; 
5. 	Road line markings; and 
6. 	 Traffic diversion and management during construction. 

Consideration of Alternatives 

The alternatives considere\l are: 
• No development altematjve; 
• Upgrading ofexisting roads; 
• 	 Seleclion of project corridor; 
• 	 Selection of appropriate project design; and 
• 	 The BRT project implementa1ion alternative. 

The "No development alternative" assumes that the present state of the project roads pertain, i.e. the 3RT 
ilot project would not be implemented. TIlis wOl,lldimply that the road.'! would be leftio their present state, 
where: congestion on tbe Graphic Road corridor will become worse, tro-tros and taxis will continue to 
dominate public transport in Accra with the attendant emission of "green house gases". Free movement of 
peopJe and goods to and irom the areas in the road corridor will continue to be hindered, vehicular 
conflicts and vehicular-pedestrian CQIItlicts would continue and there would be increasing problems in 
handling traffic within the BRT's area of influence. 

Furthermore, the BRT project forms part of the Government's Road Sector Development Programme 
(RSDP). A choice of the "No Action Alternative" will therefore not be in line with the govemment of 
Ghana 's long~term development Objectives. TIlis alternative is therefore neither in the interest of national 
development nor of the project objectives. 

TIle "Upgrading the existing road" option proposes that the existing carriageway be expanded into 4 ot 5 
Janes to increase the capacity .of the road to handle the volume of traffic. TIle feasibility of this option is 
doubtful mainJy in view of the space available for its development and the huge property impact and the 
associated compensation payments, The implementation of this option would also expose businesses and 
residents along the project corridor to various environmental, social and safety impacts and as well as 
impacts on the operations of businesses and institutions. 
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Selection of the corridor for pilot implementation was based upon the degree of compliance of each of the 
potential BRT corridors with passenger demand, cost, potential impact, accessibility to low income 
communities and urban and regional planning impacts. The selected corridor was Winneba Road from 
Mallam to the Accra CBD. The route is the heaviest loaded route in the metropolitan area and was 
predicted to carry the highest number of potential users of the system, as well as to deliver the largest 
saving in travel time. 

Selection of appropriate design tor the BRT was based upon a comprehensive transportation study which 
considered 5 alternative configurations. The SRT system to be implemented is the median type with 
central bi-directional stations, a mix of trunk and feeder bus services, electronic fare collection and several 
tenninals where transfers between local feeder and trunk line bus services would be made. Median location 
within the roadway increases the travel speed, as there are fewer contlicts with vehicles entering and 
leaving the road, and with other transport vehicles attempting to pick-up and drop-off passengers or goods. 
This will lead to increases in travel speed, resulting in smaller vehicular fleet and depots. 

Environmental Impact Assessment 

Methodology 

Review and G'ollection ofJl1formatiott 

The environmental impact assessment is an integral part of the project. 1t was therefore necessary for o1her 
reports on the project to be reviewed. The study of secondary data provided infonnation including land use 
activities in the pilot corridor and impact of the preliminary design proposals on the land use activities. The 
l1ntliugs from the desk study set the basis for the type of baseline data collected from the project road 
corridor. 

Additionally, environmental assessment reports on similar projects were reviewed. Relevant information 
was gathered from this review for the preparation oflltis enviromnentai and social impact assessment. 

CollltctiOiI a/Baseline IlljlJrmalioll 
The procedures used for the baseline information gathering involved: 

• 	 Visits to the project corridors: Winneba and Graphic Roads as well as the K warne Nkrumah 
Avenue to identify the physical and socia-economic features in the project area that are of interest; 
Review of relevant literature on the physical and socio-economic conditions in the project area, 
including project documents such as hydrological report and air quality monitoring report; 

• 	 Consultations with stakeholders in the project area; 
• 	 Social baseline surveys to gather necessary infonnation on land use activities and 

persons/businesses likely to be displaced as a result of the construction and operation of the BRT. 

Consultations 
Consultation and disclosure activities undertaken included coordination with institutions represented on the 
BRT Technical Committee and other stakeholders. As part of 1he scoping study for UII: environmental 
assessment of the BRT, over 100 persons comprising transport operators, business o\'mers, passengers, 
pedestrians and residents in the project area were interviewed. The purpose of the exercise was to 
introduce the project to the directly affected stakeholders, to generate feedback on the key issues of 
environmental and social concern and their mitigation. 

During the main ETA phase, stakeholders including officials of the EPA, residents, businesses. drivers' 
unions and market traders were consulted. 'The views of the consultees were sought on, among others. the 
potential impacts of the BRT and appropriate mitigation measures. TIlere was also interaction with leaders 
ofthe various drivers unions and their views and opinions were recorded. 

CEHR.T EnvironmtmJai Cot/suitinG 	 v 
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Focus group ,discussions were also held with leadership of the Kanesllie Market Traders Association. 
Issues discussed included the construction of the BRT and its potential eiTects on their trading operations. 
Questionnaires were aIsa administered to some stakeholders. 

Identification and Assessment of Potential Impacts 

The major issues of environmental and social concern during the project construction phase include: 
Construction Phase Impact'l include: 

• Displacement ofpersons and businesses; 

., Demolition of structures; 


• Impacts on air quality; 
• Impacts 011 ambient noise and vibration levels; 
• Impacts on water resources and drainage; 
• Construction waste generation; 
• Disruption of public utilities; 

'. Modltlcation ofLandscape; 

• lmpact on Traffic; 
• Impact on Public health and safety; 
• Impact on Occupational health and Safety; 
• Construction cam.r issues; and 
• Archaeological/cul1ural impacts. 

The operation/post-construction phase impacts are mainly socia-economic in nature. Opel'lltional phase 
will have both positive and negative impacts. The most significant positive impacts of the road works will 
include: 

• Improved Air Quality 
• Noise and Vibration 
• Road Safety and Travelling Comfort 
• Improved Transportation Services 
• Improved Access to the City Centre 
• Reduced Vehicle Operating Cost and Expenditure on Transport 
• Reduction in Government Expenditure on Fuel 

TIle expected negative impacts during the operational phase will include the following: 
• Increased Vehicular-Pedestrian Conniet!! 
• Displacement ofTrotro Operators 
• Potential Traffic Congestion 

Mitigation Measures 

The reconstmction of roads for the operation of the Pilot BRT service wilT displace some li~elihood 
activities (involving over 200 operators) in the pilot road corridor and therefore the need for the 
preparation of a RAP to prevent or at least mitigate the adverse impacts associated with the project. The 
Project Affected Persons (PAPs), including shop owners and traders will be paid appropriate 
cQmpensation, The total budget for resettlement and compensation of project affected persons and 
businesses are estimated at US$214.320. 

Additionally, mitigation measures have been pwposed to address the negative impacts and to enhance the 
positive ones, '111CSC inclUde operation and maintenance of equipment in accordance with manufacturer's 
specifications to mitl1l1lise emission ofhyurQcarbons, particulates and noise; appropriate disposal or re-use 
of excavated material; implementatio11 of soil erosion prevention measures; implementation of -

vi Jamutry f)OII 
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management practkes to eliminate breeding sites of disease vectors; ,ensuring that the utility lines arc 
relocated; appropriate management of construction camps; appropriate management of archaeological 
finds; implementation of appropriate traffic management measures; and provision of protective equipment 
to workers, 

Summary ofNegative Impacts and Mitigatioll 
No 	 Impact Mitigation 


Displacement of project Valuation and payment of appropriate compensation 

affected 

persons/businesses 


2 Demolition of Valuation and payment ofappropriate compensation 
structures 

3 Impact on air quality 

4 Impact on noise and 
vibration 

Implement dust suppression measure (watering of exposed surfaces 
Delivery of materials early in the morning and at late evening 
Operate plant and equipment in accordance with manufacturer's 
speCifications 

...................«< .......- ••--:--.,,--~------

Advance information to businesses and residents before commencement· 
of works 
S.:hedule works to limit exposure to noise 
Prevent works at night 
Servicing ofequipment/trucks according to manufacturer's 
specifications 

5 Impact on surface water Limit relea'le of materials into water bodies 
resources Protect surfaces susceptible to erosion 

Proper disposal of spent fuels, oils and lubricants 
6 Public utilities Liaise with utilities companies to~eJocatesuppjylille; 

- Advance information on relocation to public 
Arrangements for alternative supplies 

""'" 
..... 

-

7 
8 

9 

Waste generation 
Landscape modification 

Disposal ofwastes at dumpsites 
Thorough investigation of proposed sites 
Implementation ofexcavation and rehabilitation plans 

Traffic impacts Prepare and implement traft1e management plan 
Erect signboards and road signs to inform motorists 

10 
Give prior information to the public 

Publich~althan~fsaretYlmplement·HIVIAIDS aWare-t':;"le-s-s-pr-o-gr-am-n-1e---------·-·············...--· 

Elimination of conducive areas for disease vectors 
Restricting access to work sites 

II Occupational health Implement safety training programme 
and safety Provision of personal protection equipment 

Provision of first-aid kits 
Proper servicing and use of equipment/plant 

-12--C-.'o-ru-s-tru-c-tj-ol-j-C-am-p---P-rovision Of\!i1iSte disposal facilities 

Maintenance ofsanitary facilities 
Management of waste oils, fuels and lubricants 
Implement health and saNty precautions 
Fire management 
Proper decommissioning 

13 Aesthetics and visual Proper waste management 
quality Rehabilitation of rnanholesltTenches 

-

CEflRT En'IJiru1t1lUlItal C",.,,,liing 	 JanU4ry :UJ 11 



Dun BRT LOT j! - ESlA 

Table of Contents 

UST OF ACRONyMS.....................................................................~............................................................ I 


EXECUTIVE SUMMARY ............................................................................................................................. II 


LIST OF TABLES........................................................................................................................................XI 


LIST OF FIGURES..................................................................................................................................... XII 


1.0 INTRODUCTION .............................................................................................................................1 


1.1 BACKGROUND .............................. "., ........ " ...................... " ....................... , .................................... " .. 1 


1.2 ENVIRONMENTAL IMPACT AsSESSMENT lElA) ......................................................................................... 1 


1.2.1 EIA Study.Scope ......................................................................................................... " ............... 1 


1.2.2 EIA Methodo!ogy ............................... , ........................................................................................ 2 


1.3 STRUCTURE OF THE ESIA REPORT .......................................................................................................... 4 


2.0 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK .......................................................................5 


2.1 GHANA GOVERNMENT's ENVIRONMENTAL POLICY ................................................................................... 5 


2.2 LEGAL AND INSTITUTIONAL FRAMEWORK ................................................................................................ 5 


2.2.1 legal Framework for Environmental AssessmenL .................................................................... 5 


2.2.2 The World Bank Requirements .................................................................................................. 5 


2.2.3 The World Bank Operational Directive OP 4.01.. .................................................................... '" 6 


2.2.4 Road Sector Policy .and Administrative Framework ................................................................... 7 


2.2.5 Environmental and Social Management Framework (ESMF) and Resettlement Policy 


Framework (RPF) .................................................................................................................................... 7 


2.2.6 Institutional Framework... , ......................................................................................................... 7 


2.3 WORLD BANK POLICES VERSES NATIONAL POLICIES.................................................................................. 8 


3.0 DESCRIPTION OF THE PILOT BRT PROJECT .....................................................................................9 


3.1 JUSTIfiCATION FORTHE BRT SYSTEM ..................................................................................................... 9 


3.2 THE PROPOSED PILOT BRT................................................................................................................... 9 


3.2.1 Medi!ln SRT Locatlon ................................................................................................................ 10 


3.2.2 BRT Stations.............................................................................................................................. 10 


3.2.3 Terminals and Depots ............................................................................................................... 10 


3.2.4 Feeder Bus Services.......................................................... , ....................................................... 10 


3.2.5 Fare and ITS Systems................................................................................................................ 11 


3.3 DESCRIPTION OF WINNEBA AND GRAPHIC ROADS .................................................................................. 11 


3.3.1 Winneba Road .......................................................................................................................... 11 


3.3.2 Graphic Road ............................................................................................................................ 11 


3,4 DESCRIPTION OF THE WORKS .............................................................................................................. 12 


3.4.1 Overview of the Works for the Pilot BRT Project ..................................................................... 12 


3.4.2 The Proposed Project Works ..........................................................................................."' ...... 12 


4.0 CONSIDERATION OF PROJECT ALTERNATIVES .....................................................................~......17 


4.1 No DEVELOPMENT ALTERNATIVE ,. ........ ,............................................................................................. 17 


4.2 UPGRADING OFTHE EXISTING ROAD .................................................................................................... 18 


4.3 SELECTION OF THE PROJECT CORRIDOR....................."' .......................................................................... 19 


4.4 S!;lECTION OF THE PROJECT DeSIGN................................................................................................. " .. 19 

4.5 THE 'BRT PROJECT IMPLEMENTATION' ALTERNATIVE.............................................................................. 20 


S.O PHYSICAL AND SOCIO-ECONOMIC BASELINE ...............................................................................21 


<'-'EHRl' En'llirrmmmtai Com.wlliug viii .January 20J I 



DUB RRI' U)I' z ~ ESlA 

S.l PROJECT AREA OF INFLUENCE ................................. ,. .......................................................................... 21 


5.2 CLIMATE.......................................................................................................................................... 21 


5.3 TOPOGRAPHY, GEQLOGY AND SOILS..................................................................................................... 22 


5.4 AIR QUALITY AND NOISE ............................................... : ............................................................... : .... 23 


5.5 WATER RESOURCES AND DRAINAGE. .................................................................................................... 2S 


5.6 PROJECT AREA POPULATION ............................................................................................................... 26 


5.7 TRANSPORT SiTUATION ...................................................................................................................... 27 


5.8 LAND USE IN THE PROJECT CORRIDOR .................................................................................................. 29 


S.B.l Winneba Road First Light to Obestebi Lamptey Circle (OLC) ................................................... 29 
- 5.8.2 Obestebi Lamptey Circle - Graphic Road .................................................................................. 29 


5.8.3 The CSO Routes ........................................................................................................................ 30 


5.9 INFRASTRUCTURE .............................................................................................................................. 30 


6.0 COMMUNICATION PROCESS, PUBLIC CONSULTATION AND DISCLOSURE ...................................32 


6.1 BRTCOMMUNICATlQN PROCESS PLAN ................................................................................................ 32 
-
6.1.1 General Communication Stages ............................................................................................... 32 


6.1..2 Communication Tools .............................................................................................. ., ..,............ 33 


6.2 CONSULTATION AND DiSClOSURE........................................................................................................ 33 


6.2.1 Coordination with Stakeholders................................. , ............................................................. 33 


6.2.2 Scoping Phase of the EIA ........................................................................................................... 34 


6.2.3 Main EIA Phase ......................................................................................................................... 34 


6.2.4 Disclosure ................................................................................................................................. 37 


7.0 ASSESSMENT OF ENVIRONMENTAL AND SOCIAL IMPACTS .........................................................39 


7.1 INTflODUCTION.............................. · ................................................................... " .............................. 39 


7.2 METHODOLOGY FOR IMPACT IDENTIFICATION AND AsSESSMENT .............................................................. 39 


7.3 POTENTIAL CONSTRUCTION PHASE IMPACTS ......................................................................................... 40 


7.3.1 Displacement of Project Affected Persons/Busil'lesses ............................................................ 40 


7.3.2 Demolition of Structures .......................................................................................................... 40 


7.3.3 Air Quality/Dust Pollution ........................................................................................................ 41 


7.3.4 Noise and Vibration .............. , ................................................................................................... 41 


7.3.5 Impact on Water Resources and Drainage ............................................................................... 42 


7.3.6 Generation of Construction Waste .......................................... : ............................................... 42 


7.3.7 Construction Camp Impacts ..................................................................................................... 42 


7.3.8 Disruption of Public Utilities..................................................................................................... 43 


7.3.9 Traffic Impacts ........................................................................................ , ................................. 43 


7.3.10 Public Health and safetv....................................................................................................... 44 


7.3.11 Occupational Health and Safety ........................................................................................... 44 


7.3.12 Landscape Modification ..................................................................................... , ................. 4S 


7.3.13 Archaeological/ Cultural Impacts ................................."'............................................... , .... 45 


7.3.14 Economic Impact .............................................................................. , ................................... 45 


7A POTENTIAl. OPERATIONAL PHASE IMPACTS............................................................................................ 45 


7.4.1 Improved Air Quality ,. ........... " ............... "' ..... ,"'........ " .............. ' ............................................. 46 


7.4.2 Noise and Vibration .................................................................................................................. 46 


7.4.3 Road Safety and Travelling Comfort..... , .................................................................................. 46 


7.4.4 Improved Transportation Services ........................................................................................... 46 


7.4.5 Improved Access to the City Centre ......................................................................................... 46 


7.4.6 Reduced Vehicle Operating Cost and Expenditure on Transport........ , .................................... 47 


7.4.7 Reduction in Government Expenditure on FueL ..................................................................... 47
-
CF..HRTEnvironmental COIISUU",tg ix January 201] 



DUR BRTLOT2-ESU 

7.4.8 Negative Impacts ............................................................................................................., ........ 41 


7.5 EVALUATION OF POTENTIAL POSITIVE AND NEGATIVf.IMPACfS ................................................................ 48 


8.0 MITIGATION OF ENVIRONMENTAL AND SOCIAL IMPACTS ......................................................... .49 


8.1 ~ INTRooucrrON................................................................................................................................. 49 


8.2 MITIGATION OF CONSTRUCTION PHASE IMPACTS ................................................................................... 49 


8.2.1 Displacement of Project Affected Persons and Demoljtion of Structures .............................. 49 


8.2.2 Air Qualityl Dust Pollution ....................................................................................................... 50 


8.2.3 Noise ........................................................ ; ................................................................................ 51 


8.2.4 Water Resources and Drainage ................................................................................................ 51 


8.25 Disposal of Construction Waste ............................................................................................... 51 


8.2.6 Public UtHities...................................... ; .................................................................................... 52 


8.2.7 Construction Camp Management ............................................................................................ 52 


8.2.8 Traffic Diversion ....................................................................................................................... 53 


8.2.9 Pedestrian-Vehicula r Conflicts ................................................................................................. 55 


8.2.10 Landscape Modjficatlon ........................................................................................................ 55 


8.2.11 Archaeological I Cultural Impacts " ...................................................................................... 56 


8.2.12 Public Health and Safety....................................................................................................... 56 


8.2.13 Occupational Health and Safety........................................................................................... 51 


8.3 MITIGATION OF OPERATIONAL PHASE IMPACTS "' ............................................................. " ................... 58 


8.3.1 Pedestrian-Vehicular conflicts .................................................................................................. 58 


8.3.2 Displacem~n of Trotro Operators ......................,. .................................................................... 58 


8.3.3 Traffic Management ................................................................................................................. 58 


9.0 ENVIRONMENTAL AND SOCIAL MANAGEMENT PlAN ...................... , ........................................... 59 


9.1 ENVIRONMENTAL MANAGEMENT ........................................................................................................ 59 


9.1.1 Commitment of OUR ................................................................................................................ 59 


9.1.2 BasiC Respollsibtlity of the Contractor ..................................................................................... S9 


9.Z KEY ENVIRONMENTAL AND SOCIAL CLAUSES.......................................................................................... 59 


9.2.1 General Clauses ......................................................................................................................... 59 


9.2.2 Specific Clauses ........................................................................................................................ 60 


9.3 KEY RESPONSIBILITIES ........................................"'............................................................................. 63 


9,4 MONITORING ....................................................... ,........................................................................... 67 


9.6 COST OF MITIGATION MEASURES ........................................................................................................ 75 


9.7 DECOMMISSIONING .......................................................................................................................... 76 


10.0 CONCLUSIONS .............................................................................................................................79 


REFERENCES ......... " ................................................................................................................................. 80 


Ja••uar)' 20J I 



-


DUR 

List of Tllbles 

TAIlLE 5.1 

TASLB5.2 

TABLES.J 

TABLES.4 
T....BLES.5 

TABLES. 6 

TABLES.7 

TABLE 5.8 

TABl.E5.9 

TABLE 7.1 

TABLE 7.2 

TABLE 8.1 
TABLE9.1 

TABLE 9.2 

TABLE 9.3 

TABLE 9.4 
TABLE 9.5 
TABLE 9.6 

TABLE 9.7 
TABLE 9.8 

SRI' LOT Q - ES1A 

AIR QUALITY MONITORING RESULTS (AUGUST 2008 - MARCH 2009) ........................"'.................. 23 


NOISE MEASUREMENTS ..................................................................................................................... 25 


WATER QUALITY AND SEDIMENT ANALYSIS OF ODAW STREAM .......................... " .......................... 26 


WAInR QUALITY AND SEDIMENT ANALYSIS OF LAM STRf'AM ........................................................ 26 


WATER QUALITY AND SED1MENT ANALYSIS OF BAWERE STREAM ................................................... 26 


POPULATION OF COMMUNITIES IN ROAD CORRlOOR ......................................................................... 27 


AVERAGE TRAFFIC FLOW ALONG MALLAM CORRIDOR BREAKDOWN flY VEIIiCLETYPE................. 28 


PASSENGER FLOW ALONG BRT CORRIOORBY VEHICl.E TYPE ........................................................ 29 


IDENTlflED MARKETS ALONG THE BRT CORRIDOR .......................................................................... :; [ 


IDENTIFICATION OF PROJECT AFFECTED PERSONS 4{) 


SCORING OF POSrnVEANO NEGATIVE IMPACTS ................................................................................ 48 


BUDG ETS ESTIMATE OF COMPENSATION AND RESETTLEMEN r 50 


ENVIRONMENTAL MANAGEMENT REsPONSIBILlTIP.s OJ'DUR 63 

ENVIRONMENTAL MANAGEMENT RESPONSmUlTlES OF EPA ....................... , ................................... 64 


ENVIRONMENTAL MANAGEMENT RESPONSlBlLITIES OF TflE ENOlNEER, ....... " " .......................... " .... 64 


ENVIRONMENTA L MANAGF.MENT RESPONSIDILITIES OF THE CONTRACTOR.. .................................... 66 


MONITORING RESPONSIBILITIES OF MAJOR STAKEHOLDERS......................... , ................................... 68 


THE ENVIRONMENTAL AND SOCIAL M.4.NAGEMENT PLAN .......... : ..................................................... 70 


SUMMARY OF COST Of MITIGATION MEASURES ......... " ................................................................... 76 


EFFECTS OF DECOMMISSIONING AND MmGAT10N MEASURES ......................................................... 77 


CEIiRT En'tJir"nmmtal Cmlmlting xi JlI1uuny 2011 



DUR 

List of Figures 

FIGURE3.l 


FIGURE 3. 2 


FIGURE 3.3 


FIGURES.1 


FIGURES.2 


FIGURES.3 


FIGURE 5.4 

FIOURE 8.1 


FIGURE 8.2 


BRl' LOT 2 - ESL1 

PROJECT LOCATION ..................................................................... ., .................................................... l4 


MORNING PEAK PERIOD TRAFfIC CONDITIONS ATKANF.'IHlE MARKET............................................ 15 


PEAK HOUR TRAFFIC IN KWAME NKRUMAH AVENUE AT UTC ..................................................,...... 16 


NOISE LEVELS MEASURED AT OBETSEB! LA~!PTEY CIRCLE...............................................................24 


NOISE LlWELS MEASURED AT MALLAM JUN<"1I0M TOtAl. 8TAnON ................................................24 


OnSERVE'O TRAFFIC VOLUMES IN THE BRT CORRIDOR ................. , .................................................. 28 


TRAFFIC SmJATION INFRONT 01' THE KANESHIE MARKERT.............................................................. 28 


PROPOSED TRAFFIC DIVERSION AT GRAPHIC ROAD (EAsr)..............................................................54 


PROI'OSED TRAFFI.c DIVERSION AT KANESHIE MARKET .................................................................... 54 


-

CElmT En'/l;ro1l=lal Con.rultmg xii January "OJ I 



DUR 	 BRT LOT :.l - ESIA 

1.0 INTRODUCTION 

1.1 Background 

The Ghana Poverty Reduction Strategy (GPRS) defines transport improvement as an integral component 
for opening up the country for increased productivity, The fundamental policy of the Ministry of Roads and 
Highways (MRH) in this respect is to establish an efficient, modally complementary and integrated 
transportation network for movement of goods and people at the least possible cost The Transport Sector 
Development Programme (TSDP) has been formulated within the ti'amework of this policy direction to 
ensure the objectives of the ePRS are met. The participating Assemblies under the UTP are AJ\.'IA, TMA 
and GWA, 

The Govemment of Ghana, with assistance from the World Bank (WB), the Global Environment Facility 
(GEF) and the Agence Francaise de Developement (AFD) intends to undertake an UTP with pilot 
implementation in the GAMA. The overall objective of the UTP is to improve mobility and transport 
affordabiJity in GAMA through regulatory reforms and by facilitation of movement of persons on major 
corridors through a combination of traffic management and implementation of a high quality high Bus 
Rapid Transit (BRT) system. 

This report gives the results of detailed assessment of the environmental and social impacts of each of the 
proposed works of the Pilot BRT project to be undertaken. The purpose oftbe safeguards assessment is 10 

ensure that the potential Impacts of the BRT on the physical and human environment are identified, 
assessed and appropriate measures recommended for their mitigation or enhancement. This assessment 
covers proposed works to accommodate the BRT route from First Light Junction on Winneba Road, 
through Graphic Road and into the CBD area. The study will recommend remedial solutions to social and 
environmental impacts, 

1.2 Envirnnmclltnl Impllct Assessment (EIA) 

1.2.1 EIA StuJj' ..~·cope 
Geographically, the study is limited to the proposed BRT pmject corridor (from Mallam Junctiun through 
the Graphic Road, Kwame Nkrumah Avenue to the CBn and its environs. However, reference is made to 
the general area of influence of the BRT project where appropriate. The scope of the study covers the 
following: 

• 	 Establishing an environmental and social baseline for the project area, including identifYing, 
categorizing and preparing socio-economie profiles of persons engaged in the livelihood activities 
that are likely to be displaced during the construction and operation phase of the BRT system; 

• 	 Identifying major land use activities in the project road corridors including land use activities likely 
to be affected by the design, construction and operation of the BRT service: 

• 	 Consulting with businesses, residents, motorists, members of the general public and institutional 
stakeholders to solicit their views on the project, its likely impacts and possible mitigation measures; 

• 	 Identifying and assessing environmental and social impacts resulting from the project, including 
evaluating possible impacts ufthe Pilot BRT system on the PAPs and businesses; 

• 	 Recommending appropriate measures to mitigate potential negative impacts and to enhance positive 

ones; 
• 	 Preparing a. RAP, na'>ed on World Bank's Social and Environmental Safeguard Policies particularly 

OP 4Jll and UP 4,1.2 and prepare broad guidel.ines for resettlement plan fortnePAPs; 

• 	 Developing management clauses based on FlDIC (1999) General Conditions of Contract to be 
included in the contract document and identifying the responsibilities of various agencies and 
stakeholders of the project; and 

• 	 Outlining a monitoring plan, including parameters to be monitored and timing and responsibilitie.s 
for implementation, 
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1.2.2 ELA Met/lOdalog}' -The ESIA began with a soaping study (0). The purpose of the sroping study was to: 

• 	 CQllect initial i11formation regarding are.as ofscope of baseline; 
• 	 Facilitate the consultation and participation of the local communities and the relevant stakeholders in 

the process of identifying and assessing the environmental imp\ ications ofthe project; " 

• 	 Identify the most relevant and significant environmental issues of concern out of a myriad of issues 
with the view of focusing on them; and 

• 	 Develop a draft Tenns of Reference (ToR) for the ESIA and present to the EPA for its study and 

approval. 

(0) 	 Review aniCoiJection oIln/ormatiofl 
The methodology involved reviewing various documents including: 

• 	 Hydrological analysis, drainage and design; 

• 	 Geotechnical studies; 
• 	 Preliminary draft engineering report on the design of Accra Pilot DRT route; 

Assessment of travel characteristics of commuters to markets, schools and health facilities along the 

Pilot BRT corridor; 

.-	 Land use map ofthe Pilot BRT corridor; 


Socio-economic survey of households in the BRT corridor; and 


• 	 2000 Population and Housing Census. 

The study of secondary dara provided information on the physical and socioeconomic environment 

including drainage systems, infra'ltructure, populations, and land use activities in the pilot corridor as well 
as likely impacts of the design proposals. The findings from the desk study set the basis for the type of 

baseline data collected from the project road corridor. 

Additionally, env.ironmental assessment reports on similar projects were reviewed. ReJevant information 

was gathered from this review for the planning, conduct and reporting of the envirolllIlental and social 

. impact assessment. 

(b) 	 Collection ofBaseliJtf! Information 
A majc;r part of any ESIA asSignment is establishing the characteristics of the existing environment prior to 

project commencement. The baseline information p.rovides the basis tor benchmarking and is used to 

predict the likely chullgeslhut may occur as a result of the implementation of the project. 

The procedures used for the baseline information gathering involved the following: 
• 	 Visits to the project sites to identity the phYsic.al and socio-economic features in the project area that 

are of interest. These observations formed the basis for subsequent detailed studies of the 
environmental components; 

• 	 Review of relevant literature on the physical and socio-economic conditions in the proje:ct area. 

including project documents such as hydrological data; and 

• 	 Consultations with stakeholders in the project area. 

Baseline Booio-economic data coHection on sections ofthe Pilot BRT corridor was prioritized as follows: 
• 	 Data collection on targeted land use activities around the Kaneshie Market area from 'First Light to 

the city centre where unauthorized trading aClivities and unauthorized parking of commercial 
vehicles are likely to affect the implementation ofthe project; and 

• 	 Data collection targeted land use activities in the median of Kwame NkrumahAvenue where 

unauthorized trading activities and other temporary activities are taking place in the right 0 f way of 
the proposed SRT route." 

~-
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Survey instruments for the social haseline surveys were designed and tested. The survey instruments 
including structured and semi-structured questionnaires, census forms and maps wcre designed to collec1 

-.. 	 dil1erent types of data on land use activities. These survey instruments were tested before. being 
administered. 

Census of all PAPs was undertaken to determine the magnitude of displacement. The names of the business 
owners, their addresses, types of business activities Ilnd types of stru<...-tures were captured. III addition, all 
businesses whose lands are within the zone of critical impa<...i were also identified. The names of owners, 
addresses, turnovers as well as data on employment levels were captured. The type of structure, land and 
size were also valued and documented as part ofthe census. 

(c) Public Consuitatil1n and Disclosure 
In January 2008, the DUR organized a public forum on the BRT project A number of institutions such as 
the Ghana Railway Company Ltd (GRCL), Town and Country Planning Department ofAccra Metropolitan 
Assembly (AMA), Electricity Company of Ghana (ECG), Ghan.a Water Company Limited (GWCL), 
Ghana Telecom (now Vodafone) were consulted for their approval and support in designing and 
implementing the project. 

As part of the scoping exercise for the assessment, public consultations were undertaken in November 2007 
by interviewing and interacting with over 100 stakeholders, namely: transport operators, business owners, 
passengers, pedestrians and residents in the project area. The purpose of the exercise was to introduce the 
project to the directly affected stakeholders, to generate feedback on the key issues of environmental and 
social concems and their mitigation. -
During the main ESIA phase, stakeholders including officials of the EPA, residents, businesses, drivers' 
unions and market traders were consulted, The views of those consulted were sought on the potential 
impacts of the BRT and appropriate mitigation measures. They also expressed variQus views on the 
potential impacts and mitigation measures that will need to be implemented to lessen the effects of the 
project on the environment and livelihoods. 

Consultations were also held with the leadership of drivers unions operating from the Kaneshie Market area 
and Central Accra. The outcome of these discussions were recorded. Focus group disclJssions were also 
held with the leadership of the Kaneshie Market Traders Association. Questiormaires were also 
administered to some institutions and businesses in the project corridor. 

The outcome of these consultations and coordination efforts were considered during the identification or 
potential impacts and the development of appropriate mitigation measures. 

(d) Identification and Assessmeflf ofEnvironmental Impacts 

The outcomes of the initial consultations were used together with information rrom other sources to 
develop a checklist for the identification of the main issues of environmental concern. Reference was also 
made to the ESMF the road sector llnd literature on similar projects. 

All the identified impacts were evaluated aq to whether they are: 
• Construction I operati(m phase-related; 
• Positive I negative; 
• Permanent/temporary; and 
• Cumulative. 
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Once the impacts were identified, the extent of the possible c,hanges in the baseline environmental 
conditions caused by the project was predicted. The significance of the predicted impacts was assessed in 
terms of: 

• The effect on existing environmental and social conditions; 
• Euvjronmental loss and deterioration; 
• The extent to which the project affects public health or safety; 
• The degree to which an action may affect historical, cuJtural, and archaeological sites; and 
• The potential for cumulative signif:icant impacts, 

(e) Identijictltion ofMitigation Options 
This involved discussions with the project planners, engineers and other protessionals and applying the 
information to the development of measures designed to avoid, prevent or minimize the undesirable 
impacts of the project on the affected environment. References were also made to the ESMF for the road 
sector and materials on similar projects. 

1.3 Structure of the ESIA Report 

The report IS divided into the tollowing sections: 

• Introduction; 

• Policy, legal and institutional framework; 
• Description ofthe Pilot BRT project; 
• Consideration ofallernatives; 
• Physical and socio-ecollomicbaseline information; 
• Public consultation and disclosure; 
• Identification and assessment of environmental and sociaJirnpacts; 

• Mitigation of environmental and social impacts; 

• Environmental and social management plan; 

• Conclusion; and 

• Appendices. 
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2.0 POLICY, LEGAL AND INSTITUTIONAL FRAMEWORK 

2.1 Gitana Government's Environmental Policy 

Ghana's Environmental Policy is the result of a series of ggovernment actions initiated in March 1988 to 
prioritize environmental issues. Subsequent to this, an Environmental Action Plan (EAP) was dravm up 
which identified specific actions to be carried out to protect the environment and ensure better management 
of natural resources. The plim provides a broad framework for the integration of environmental issues into 
development strategies and actions. 

The National Environmental Policy (NEP) was adopted in 199) to provide the framework for the 
implementation of the National Environmental Action Plan (NEAP), The uJtimateaim of the NEP of 
Ghana is to improve the surroundings, living cnnditions and the quality of life for the entire citizenry, both 
present and future. It seeks to ensure reconciliation between economic development and natural resonrce 
conservation, to make high quality environment a key element supporting the country's economic and 
social development. 

The NEP aims to ensure that a preventive approach is adopted in the pursuit of sound environmental 
management. The main preventive tool envisaged in the policy is El(\. 

2.2 Legal and Institutional Framework 

2.2.1 Legal Framework/or Environmental Assessment 
The current legal and institutional framework for environmental assessment is based on the EPA Act, 1994 
(Act 490) and the Environmental Assessment Regulations (EAR). LJ 1652 of J999.The enactment of the 
EPA Act 1994 (Act 490) provided the initial legal backing for the establishment of EIA system in Ghana, 
The Act mandated the Agency, among others, to ensure compliance with the laid down EIA Procedures in 
the planning and execution of development projects, including compliance ill respect of existing projects. 

To facilitate compliance with the above requirement. the Ghana EIA Procedures was published in June 
1995. The procedures provide a. step-by·step approach for the assessment of proposed developments. This 
marked the beginning of formal EtA administration and impiementa.tion in Ghana. 

Pursuant to section 28 of the EPA Act 1994, the EAR, 1999, (LI 1652) was enacted to provide the 
necessary specific and complete legal backing for EIA system in Ghana. The procedures contain a logical 
step-wise environmental assessment system with provisions for, among others: 

• 	 Registration of proposed and existing undertakings; 
• 	 Screening with schedules of undertakings requiring EA registration and mandatory EIA; 
• 	 Submission of various levels of Environmental Reports for review and approval (Preliminary 

Environmental Reports, Scoping Reports, Environmental Impact Statements, Environmental 
Management Plan, Annual Environmental Reports); 

• 	 Environmental AssessmelltReports Review system; and 
• 	 Issuance of environmental permit.:; and certificates prior to commencement of developments. 

With the passing of the EPA Act and the EAR, ElA is mandatory for seventeen (17) types of activities 
classified as environmen1ally critical. Construction ofroads and highways is one of these undertakings and 
therefore EfA man~alory. 

2.2.2 Tbe World Balik Requirements 
The Bank's Safeguard Policies, which are ten in number, are meant to ensure that operations of the Bank 
do not lead to adverse impacts or cause any harm. The safeguard policies are: 

• 	 Environmental assessment (OP 4.01); 
• 	 Natural habitats (OP 4.04); 
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• Forestry (OP 4.36); 
• Pest management (OP 4.09); 
• Physical cultural property (OP 4.11); 

• Indigenous people (OP 4.20); 
• lnvoJuntary resettlement (OP 4.1 2); 
• Safety of dams (OP 4.37); 
• Projects in international waters (OP 7.50); and 
• Projects in disputed areas (OP 7.60). 

Three out oCtile ten safeguards are deemed relevant for consideration under the BRT Pilot Project: 

• Environmenlal Assessment; 
• Involuntary Resettlement; and 
• Physical Cultural Property. 

The operational policy on environmental a~essment (OP 4.01) is dealt with in detail below whilst the 

policy on Involuntary Resettlement ha~ been discussed in detail in the RAP. 

The operatiOl1al policy on cultural property requires that the project's potential impacts on physic~,cultural 

resources are identified and assessed as an integral part of the EA process. When the project is likely to 
have adverse impacts on physical cultural resources, appropriate measures for avoiding or mitigating these 
impacts are identified as part of the EA process. These measures may range from full site protection to 
selective mitigation, inclUding salvage and documentation, in cases where a portion or all of the physical 
cultural resources may be lost. 

The following Category A or B are subject to the provisions of this policy: (a) any project involving 
significant excavations, demolition, movement of earth, flooding, or other environmental changes; and (b) 
any project located in, or in tile vicinity of, Q physical cultural resources site. 

2.2.3 Tllf! World Bank Operatioltlll Directi~'e OP 4.01 
The OP 4.01 requires, among other things that screening for potential impacts is carried out early, [n order 
to determine the level of envIronmental assessment and propose measures to mitigate potential adverse 
impacts. The Bank's project screening criteria group projects into three categories: 

Category A detailed environmental assessment (EA) is nomllllly required as the project may have 
significant adverse environmental impacts that are sensitive, diverse, or unprecedented. These impacts may 
affect an area broader than the sites or facilities su~ject to physical works. 

Category B - The scope of EA for a project in this category is narrowe.r than that or a Category A project. 
A more limited environmental analysis is appropriate as the project's potential adverse environmental 
impacts are less adverse than those of Category A projects. These Impacts are site-specific;<gencrally 
reversible; and in most cases mitigation measures can be designed more readily for their management, and 

Category C A proposed pr~)ject in this category is likely to have minimal or no adverse enyironmentaI 
impacts. Unlike category A and B projects, no further assessment is carrie.d out on projects in this category 
after the screening. 

The EA policy ensu:es that appropriate levels of environmental assessment are carried out as part ofproject 
design, including public consultation process, especially for Category A and B projects. Project affected 
groups and organizations are consulted for their views· on the environmental implications, positive and 
negative, ofthe project. Su(~h yicws have to betaken into consideration in the project design. 
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The policy requires that EA is initiated as early as possible in project processing and is illtegrated closely 
with the economic, financial, institutional, social and technical analyses of a proposed project. EA takes 
into account, among others, the natural environment (air, water, and land); human health and safety; and 
social aspects (involuntary resettlement and cultural property). EA considers natural and social aspect, in 

an integrated way. 

2.2.4 Road Sector Policy and Administrative Framework 
The GoG transport policy provides for continued improvements to the nation's rural and urban road 
network. This objective will be met through an improved road maintenance as welJ as rehabilitation and 
construction programme. 

The MRH is responsible for formulating policies and overall strategies on roads and vehicular transport. 
Specifically, the Road Sector Policy seeks to: . 

• 	 Achieve sustainable improvements in the performance of trunk, feeder and urban roads and road 
transport services in all regions of Ghana; 

• 	 Strengthen 1he capabilities for management and implementation in the road sector; and 

• 	 Establish management systems that will ensure the upgrading and preservation of an improved road 
system and the use thereof in an environmentally, socially and financially sustainable fashion. 

The DUR, GHA, and DFR are the implementing organizations under MRH. TIle BRT project falls within 
the jurisdiction of DUR. 

1.2.5 E"virmlmellial and S()ciu/ Management Framework (ESMF) and Resettlement Policy 
Framework (RPF) 
The MRH has pn:pared an ESMF as well as a RPF to be used as guidel ines. for the TSDP but with focus on 

road sector projects. TIle ESMF and RPF represent statement') ofpolicy, guiding principles and procedures, 
as weU as environmental and social safeguards instruments of reference for the road sector projects, 

agreeable to all key stakeholders such as the EPA, the World Bank, MRH and the implementing Agencies. 

The purpose of the ESMF and RPF is to provide corporate environmental, social and resettlement 

safeguard policy frameworks, institutional arrangements and capacity available to identify and mitigate 
potential safeguard issues and impacts of each sub-project. It is envisaged that with the preparation and lise 
of the above-mentioned documents/guidelines, national, local environmental and social requirements will 
be met which will also be consistent with the World Bank's safeguards. 

The EIA study has thus been. conducted within the framework of the ESMF and R PF of the mad sector. 

2.2.6 l"stitlrtional FramewQrk 
The EPA has 1he mandate to decide on project screening, guide the conduct of any environmental 
assessment studies and to grant environmental approval for road sector projects to commence. Its mandate 
also covers monitoring of implementation phase of road projects to ensure compliance with approval 
conditions, mitigation mew;ures, and other environmental commitments and quality standards. 

The EPA has an Environmental Assessment and Audit (EAA) Department that supervises the 
administration of Ghana's EIA proce.dures. The EAA D~partmenl is headed by a Director who is supported 
by three Programme Officers. The department works with other departments of the agency and it regularly 

calls on staff of these departments to provide additional hands when the workload demands that. The EAA 
Department also coordinates the activities of the ErA Technical Review Committee, which meet~ 

periodicaIly to review and approve environmental reports. The EPA therefore bas enough capacity to 
review and approve this EIS and to monitor the construction and operation ofthe Pilot DRT Project. 

• 
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[)UR BRT LOT 2 - ESlA -The DUR, the client, will have the ultimate environmental management responsibility for the proposed 
works. ]11e DUR has an Environmental Management Unit which is headed by an Environmental Specialist 
with significant knowledge and experience in environmelltal assessment, management and monitol'ing; he 
is supported by an Environmental Officer. The Unit may be over-stretched as it is responsible for the 
environmental management of a number of DUR projects. Thus, though the unit has the knowledge and 
skills to manage thls project, it may not find the time to be fully engaged on it. There may therefore, be the 
need for DUR to add to the personnel of the unit or limit their involvement in other projects so as to allow 
the two oflicers to spend time on this project. 

2.3 World Bank Polices Verses National Polides 

The environmental policy and EAleglsJation and procedures ofGhana and those of the World Bank. which 
nrc relevant to the project, are outlined above. In principle the two sets of policies and procedures on 
environmental and social a~sessment are similar in many respects. In the event, however, of conflict 
between the World Bank policies and that of Ghana with respect 10 Ihis project and its related requirement~, 
the Bank's policies will take precedence over the national requirements, 

-
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3.0 DESCRIPTION OF THE PILOT BRT PRO.fEeT 

3.1 Justification for the BRT System 

Bus Rapid Transit (BRT) is an enhanced bus system that operates on bus lanes or other transit ways in 
order to combine the flexibility of buses with the efficiency ofrail. BRT utilizes a combination of advanced 
technologies, infrastructure and operational investments that provide significantly better service than 
traditional bus service. 

Development of this system will be in line with the Ghana Government's Transport Sector Development 
Programme (TSDP) that aims, among others, at reducing congestion and facilitating the free movement or 
goods and people to enhance accelerated growUl of the national economy. 

The development of a median type BRT route, with central bi..<firectional stations, a mix of trunk and 
feeder bus services, electronic fare collection and several terminals where transfers between local feeder 
and trunk line bus servkes would enhance safety for vehicles and pedestrians and provide benetits such as 
operation at faster speeds, provision of greater service reliability and an increased customer convenience. 

The corridor selected tor the implementation of the pilot BRT is the heaviest loaded route in the 
metropolitan area. Daily traffic volumes on the Winneba and Graphic roads can peak at 50,000 and 40,000 
respectively. The high traffic volumes have led to a situation where the two roads are almost always choked 
with traffic with the attendant negative implications for the environment and socio-economic development. 

The traffic volume on thc \vinncba and Graphic roads is likely to increase significantly in the near future. 
This projection is based on the growth of communities such as Kasoa, Budumbumm and others to the we.~t 
of Accra. These communities would contribute to the traftic volumes in Accra as regident~ access the CBD 
of Accra. The Winneba.Oraphic road corridor would carry the bulk of this traffic. Tn light of the above, the 
environmental, safety and socio·economic justification for the BRT project is established; the BRT project 
would help relieve e£)ngestion, enhance mobility and improve the environment in the selected corridor, 

3.2 Tbe Proposed Pilot DRT 

The operational design of the PHot BRT is an extemalised system with tributary routes that start outside the 
BRT corridor but feed into it. The buses travel on tributary routes to Winneba and Graphic Roads which 
form the main spille, or SRT corridor, of the pilot scheme. The tributary services then join the main 
corridor. 

The BRT Pilot Project is divided into four main parts: 
I. 	 The tributary services. There are 5 tributary origins in north and north-west Accra. Their origin of 

tra.vel points at which they join the BRT corridor are: 

• 	 Kasoa Goins the BRT corridor at Mallam Junction); 
• 	 Gbawe (MaHam Junction); 
• 	 Awoshie (Odorkor Junction); 
• 	 Sov,futuom/Santa Maria (Odorkor Junction); and 

• 	 Nyamekye (Darkuman Junction). 

There is one thrtller tributalY at the city end of the route which will have a tenninal at Kwame Nkrumah 
Circle and which will leave the main BRT corridor at Obetsebi Lamptey Circle (OLC). 
2. 	 The route along Winneba Road from Mal1am Junction 10 First Light Junction. In this part of tile route 

the BRT buses will run in mixed traffic and stop at BRT stations at the kerbside. There will be 14 
stations (in both directions oftrave1) in this section of route (Appendix Cl and C2). 
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3. 	 First Light to OLe and then Grapllic Road to Kwame Nkrumnh Road. This section of route will have a 

segregated ORT located in the median. There will be 6 stations in this section of route. Two additional 

lanes will be added 011 the section from OLe to Official Town Junction (in front of Accra Brewery). 

The I3RT will pass through the .rniddle ofthe OLe. One of foot bridges in front of the Kaneshie Market 

will be fitted with a lift mechanism to enable people living with disabilities to access the bus stations 
(see Appendix 01, 02 and D3). 

4. 	 The SRT distribution system in the Central Business District (CSD) will have two routes: 

• 	 A CBO loop via South Liberia Road, lndependence Avenue, Barnes Road, North Liberia Road and 

returning lO Barnes Road via Kwame Nkrumah Avenue. This loop route will have 5 sl:c'ltions and the 

buses wiII run in mixed traffic (Appendix E) 

• 	 A !'Oute south on Kwame Nkrumah Avenue to UTC and then return the same way to Graphic Road. 

This route will have 2 bus stations at CMB and a terminal at UTC. 

This report is concerned with sections 2, 3 and 4 above. 

3.1.1 Meditm ORT Locatiofl 
The segregated BRT way wiU be located in the median of the route and in general, separators will be used 

to separate the BRT wrxy from the nonnal mixed traffic lanes. The decision to have median rttl1ning was 
dictated by the intense activily on the frontages along the route and also the absence of any service roads 

east ofFir:>t Light. 

If at a later time it is decided to segregate the route west of First Light then the presence of service roads -

or sufficient right of way to provide service roads - then either median or lateral running will be possible. 

3.2.1 BRTStations 
At locations where there are BRT stations in each direction of traveJ. the stations will be staggered to 

minimise the width of the BRT facilities. Passenger access to stations will be via surface pedestrian 
crossings or via crossing points a1 signal controlled junctions, Only at a single location, Kaneshie Market, 

will access to a station be via a pedestrian overbridge. 

The stations will be provided with platforms that will be slightly above normal walkway height to make it 
easier for passengers to step up/down from buses. Enough space will be provided to accommodate 
passengers who come to access the BRT service. 

3.2.3 Terminals and Depots 
Bus depots will be provided at Kasoa and at Mallam and are intended to provide full service facilities as 

well as stabling of buses when not in use. A major terminal will be located at Kasoa crossroads, Other 
smaller terminals will be located at Gbawe.. Awoshie, Sowutuom, Santa Maria, Kwame Nkrumah Circle 
and UTC. 

3.2.4 Feeder Bus Services 
It is assumed that Accra BRT will be protected from direct competition through regulation and Ihat feeder 

services are able to be planned. ntis is dependent upon a complementary regUlatory regime supported by 
an institutional structure to monitor and enforce planned public WdIlsport in Accra. Outside of Greater 
Accra regulation cannot be assumed, as such any service operating that has a relationship to BRT, as feeder 

or tributary, must compete for trips on the basis of either cost or level of service. 

It is intended that reconfigured bus feeder services will no longer operale in Wirineba and Graphic Roads 
1mt will serve adjacent areas to lhe corridor. and feed into the BRT route. Tro-tro passengers would alight 
from the small buses at or close to the BRT route and walk to the nearest BRT station. 
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3.2.5 Fare and ITS Systems 
In arriving at passenger forecasts and deriving revenue forecasts for BRT, tributary and feeder services it-
ha'l, been assumed that the passenger will be asked to pay no more than that which is paid at present. Fare 

levels will however be subject to review alongside financial analysis, The operational service plan requires 
that payment is made in a manner which does not cause additional delay to the vehicle, ensuring that 
minimal dwell time,~ at stops can be achieved. Various fare collection systems have been reviewed within 
previous project reports focusing primarily upon paying to enter closed stations allowing boarding and 
alighting to be unhindered by further payments or ticket verification. 

It is probable that in the medium term Smart Card ticketing will be adopted. However, in the year of 
opening and early years of the scheme an interim fare system will be used although the form of this has not 

been fixed. At present users pay per journey on the vehicle. Monies are collected by the drivers mate and 
retained by the driver andlor owner. Such a system may be replicated within the BRT system proposed if 
paper ticketing is adopted. It may be that this minimal intervention approach is required in the short term in 
order to achieve early operation 'with a defined migration path to a more flexible form of payment such as 
the use of Smart Cards. 

3.3 Description of Winneba and Graphic Roads 

The proposed project sites are located on Wirmeba Road (from Mallanl Junction eastwards) and Graphic - Road and in the CBD. The BRT corridor is 13.1 km in length. 'nlC profile ofthe route varies fmm a low 
point near Mallum Jun!..1ion (elev. 4.2m) to a high point at Odorkor (clev. 285m) and then falls gradually at 
Toyota and the Korli Bridge over the Odaw River (elev. 35m) 

33. J Winneba ROlld 
Winneba Ro(td runs from Mallam JUllction to OLe. The road is 6.9 km long and ha5 a dual 2-1ane cross

scction from Mallam to just west of Odorlror Junction. From this point to First Light Junction the road has a - dual 3-lane cross~section with service roads. From First Light to OLC there are no service roads and the 
cross-section has 3-lanes in each direction with a concrete wall sunnounted by razor wire in the median in 
the vicinity of Kaneshie Market. At either end of the Market there are pedestrian overbridges. There a 
several signal controlled T-junctions (at Dansoman High Street, Odorkor, Darkuman Road, Dansoman 
Road and the junction east of Kaneshie Market referred to in this project as the MMTIOLC Junction. There 
is one signal controlled cross-roads at First Light. 

3.3.2 Graphic Road 
Graphic Road is a continuation of the Winneba Road and runs from the Obetsebi Lamptey Circle and ends 
at the intersection with the Kwame Nkmmah Avenue.lt is 2.2 km long with about 1.5 km ofit forming part 
of the boundary separating Okai Koi South and Ablekuma Central Sub-Metropolitan Assemblies. The 
remaining 0.7 km separates Ashiedu Keteke from Osu Klotey Sub- Metropolitan Assemblies. 

The road ha~ a dual 2-1ane cross-section throughout ilslength. There are four signal controlled junctions. 
Two of these are T-junctinns (Oft1ciaJ Street and Agoogbloshi Road) and two are cross-roads (a staggered 
junction at Toyota Motors and a conventional crossroad junction at Kwame Nklumab Avenue). 

Most of the road passes through the South Industrial Are-d and the rest through the Adabraka residential 
area. Major establishments along the Graphic Road include Pepsi Cola, Toyota Ghana l.td, Universal 
Motors, CAL Bank Ltd, Beyeeman Freezing Company Ltd, Orca Deco, and Gmphic ConmlUl1ications 

Group Ltd. 
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3.4 Description of the Works 

The project works are described in this chapter. The project locatiQIl is shown in figure 3.2 below. 

3.4.1 Oven.Jiew oftile Worksfor the Pilol BRT Project 
The works starts from just east of MaHam Junction on tbe Winneba Road through First Light at Kaneshie, 

Kaneshie Market, Obetsebi Lamptey Circle, Graphic Road and Kwame Nkrumah A venue. 

Some development works will also be carried out from Kwame Nkrumah Avenue through Liberia Road 

(Sollth and North Unks), lndependence A venue and Bames Road. 


3.4.1 The Proposed Project Work.. 
The proposed works are outlined beluw: 

(tl) Winneba Road (J.'){alla1n tu First Light) 
This route covers approximately 5Jkm. The works to be curried out in this section consist of tIle provision 
of BRT stations at the side of the road (no segregation of BRT is proposed here) and reconfiguring of 
traffic signalised junctions where needed to accommodate BRT stops .. There are 14 BRT statiSJlls in this 
section 5 of which will be located at the kerbside and 9 located 011 separator islands. The main ~orks to be 
carried out in this section include: 

L 	 The Construction of Bus Stations (14 No) at locations predetermined by traffic feasibility Studies. 
These are basically of reinforced concrete and steeL 

2. 	 The reconfiguration ofjunctions to meet with design year traffic demands and characteristic at the 
intersections. 

3. 	 The reconstmction of culverts, which have known histories of perennial flooding during rainy 
seasons. 

4. 	 Hoad line markings and signage. 

(b) Winneba Rc}((d (First Light) fllld Graphic Road/or Kwame NkrmnahAvenue (UTe) 
This covers approximately 5.0krn. The main works to be carried out in this section include; 

l. 	The Constructh:mofBus Stations (l4No) at locations predetermined by traffic feasibility Studies. 
These are basically of reinforced concrete. 

2. 	 The reconl1guration of jlllctions to meet with design year traffic demands and characteristic at the 
intersections. 

3. 	 Installation of new signs to meet the expected design year traffic demands aDd characteristic. 
4. 	 The construction of concrete stonn drains around First Light and Obetsebi Lamprey Circle, which 

have known histories ofperennial Hooding during rainy seasons 
5. 	 Reengineering of the OLe. Changes to the roundabout are outlined below: 

• 	 Signalisation cfall anns ofthe roundabout; 
• 	 BRT lane added through the centre of the roundabout; 
• 	 Additional lanes on some approaches; and 
• 	 Signal controlled staggered pedestrian crossings have been provided at approximately 100 

metres from the roundabout on each approach. 
• 	 Figure 3.1 below shows Hie redesigned OLe indicating the BRT lane passing through the 

middle of the roundabout. 

6. 	 The construction Qf pedestrian foot bridges (2Nv) and Kaileshie Market. One of the root bridges 
will be titted with u lift mechanism to enable people living with disabilities to access tlte bus 
stations. 

7. 	 Construction of two additional (segregated bus lane) to accommodate the BRT 
8. 	 Traffic diversion and management during construction. 
9. 	 Road line markings and signage. 

_. 
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The activities leading to the implementation of any of these facilities mentioned above will have a 
destabilizing effect on the existing road pavement structureimd furnishing where the facilities are to be 
established. 
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Figures 3.1 Reengineered OLe Roundabout 
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Therefore remedial action will be taken to reinstate the damaged sections of the road after the 
implementation of these facilities. In addition, the existing roadway after being subjected to the damaging 
effect of construction equipment will be strengthened with 8. 50mm thick Asphaltic Concrete Overlay. 

-

-

The activities for the implementation of the BRT facilities will include, 
I. Relocation works otECG, A VRLIGWCL and Ghana Vodafone fucilities; 
2. Excavation Works; 
3. Earthworks; 

4. Concrete StOlnl Drainage Works; 
5. Crushed Stone Base Works; 
6. Concrete Works; 

7. Asphalt Paving Works; 
8. Rehabilitation ofexisting walkways; 
9. Road line markings and signage; and 
JO.Traffic Diversion and management during construction. 

The works will invol ve the movement and use of heavy construction equipment and machinery such as 
excavators, dump and tipper trucks, giWlt cranes, compactors, concrete mixing plant and trucks, bitumen 

storage tanks and trucks; asphalt p1ant and paving machines etc. 

-
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(e) enD Loop via Liberia Road ami Bume!; Raati 

This covers approximately 3J)Okm. The main works to be carried out in. this section includc::. 
1. 	 'Ine construction of Bus Station (4No) at iocations predetermined by traffic feasibility studies. 


These are basically of reinfim:ed concrete. 

2. 	 The reconfiguration of jUl1t-iioos to meet the design ye'dl" trallie demands and characteristics at the 


intersections. 

J. 	 Rehabilitation of existing walkways. 
4. 	 Road line markings and signage 
5. 	 Tmftlc diversion and management during construction. 

The activities leading to the implementation of any of these facilities mentioned above will have a 
destabilizing effect on the existing road pavement structure where the facilities are to be established. 
Therefore remedial action will be taken to reinstate any section of the existing road that becomes 
destabilized as a resul! onhe construction activities. 
The activities tor the implementation ofthe BRT facilities will include, 

I. 	 Excavatioll Works; 
2. Earth\'iiorks; 

3, Crushed Stone Base Works; 

4. 	 COIl.crete Works; 
5. 	 Installation of Traffic Lights and Road Signs; 
6. 	 Asphalt Paving Works; 
7. 	 Rehabilitation of'existing walkways; 
8. 	 Road Line Markings; and 
9. 	 Traffic Diversion and M1olnageme!1l; dvring COllstructiOH, 

The works will inv()l ve the movement aI1d use of heavy construction equipment and machinery such as 
excavators, dump and tipper trucks, giant cranes, cQmpa(.:tors, concrete mixing plant and trucks, bihlmeo 
storage t:'lI1ks and trucks; asphalt plant and paving machines etc. 
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4.0 CONSIDERATION OF I'RO.TECT ALTERNATIVES 

In accordance with good practice, it is appropriate for the ErA to examine feasible alternatives to the 

proposed project to compare alternative project locations and designs. The aim is to establish whether there 

are reasonable alternatives which could be pursued which meet the project's objectives with less 

environmental and socia! impact, and if there are, to explain what other factors determined the choice of 
Project location and design that is proposed. In the case of the BRT project, the following alternatives have 
been considered: . 

• 	 No Development Alternative; 

• 	 Upgrading of Existing Roads; 

• 	 Selection ofthe Project Corridor; 

• 	 Selection of the Appropriate Project Design; and 

• 	 The 'BRT Project Implementation' Alternative. 

4.1 No Development Alternative 

A major objective in implementing the BRT project is to help to reduce congestion and enhance mobility 

so as to facilitate the free movement of goods and people in that part of the Accra Metropolis where the 

BRT is to be constmcted. The Winneba~Graphic Road is one of the busiest corridors with traffic hold-ups 

being a constant feature. The number of cars in GAMA is projected to increase from 181,000 in 2004 to 
over 1 million in 2023. The highest traffic volumes are round in the Winneba Road and Liberation Road 
corridors, which have volumes of over 50,000 vehicles per day at certain points. 

The "No Development Alternative" assumes that the present state of the road pertains, i.e, the BRT pilot 

project would not be implemented. This would imply that the road would be left in their present state, 

where: 

• 	 Congeslion on the Winneba road corridor will become worse since its present state will not be able 

to accommodate the increased traffic volume; 

• 	 Free movement of people, goods and services to and [rom the areas in the road corridors will 
continue to be hampered; and 

• 	 There wiII be a general decline in business and other socia-economic activities along the road with 

impacts further afield in other parts of the Metropolis. 

Due to increasing population and socie-economic activities in the Accra. metropolis, the "No Development 

Alternative" would lead to increasing problems in handling traffic within the project corridQr. especially 
where vehicles, pedestrians, businesses and trading activities compete for the same space leading to 
vehicular-human conflicts. These conflicts will be very much pronounced in places such as First Light
Kaneshie Market area and the Bonsu Brothers-UTe area. 

If the BRT project were not implemented, vehicular-vehicular conflicts and vehicular··pedestrian conflicts 
would continue. Road accident., resulting in loss of life andlor damage to property would also increase. 

Development opportunities such a.q easy movement of people and goods as well as reduction in vehicle 

operating and maintenance costs would also not be realised. 

With the continuous ~'TOwth of Kasoa and nearby communities and the increasing trade and movement of 
goods and people between these areas and the Accra Metropolis, the volume of traffic of the Winneba

Graphic road is likely to increase significantly. The increase in the traffic volumes would result in further 

congestion and traffic hold-ups with the attendant negative effe(..1S on free movement of goods and services 
and therefore productivity. The "'No Development Alternative" would therefore have negative implications 

- for tnide and commerce. 
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Without 1he BRT, tm-tros and taxis will continue to dominate public transport in Accra. Over half (56%) of 
daily passengers are carried by tro-tms, Hnd a further 15% by taxI. Approximately 1 million passenger trips 
are made each day into and out of the central area ofAccra using tm-tros and taxis. UnfortW1ately, these 
vehicles are inefficient in terms of fuel combustion and they emit "greenhouse gases" such as carbon 
monoxide (CO), carbon dioxide (C02), and nitrogen oxides (NOx) into the atmosphere which contribute to 
global wanning. The tro-tros and taxis are also inefficient in tenus of amount of road space used, and 
congestion caused, to transport each passenger. 

Furthennore, the BRT project forms part of the Government's Transport Sector Development Progmmme 
(TSDP). A choice of the ''No Development Alternative" will therefore not be in line with the government 
of Ghana's long-tenn development objectives. This alternative is therefore neither in the interest ofnational 
development nor of the project objectives. 

4.2 Upgrading of the Existing Road 

An alternative to the implementation of the BRT project is the upgrading of the existing Winneba Road
Graphic Road corridor into a 4-5 lane carriageway. An expansion afthe carriageway with the approprjate 
supporting facilities (traffic signals, depots, terminals, and bus-stops) would increase the capacity ,4fthe 
road to carry the traftk load much more effectively than the current situation. This would go a long way ill 
reducing the traffic congestion on the road and thereby enhance mobility and the movement of goods and 
services along the corridor . 

..

.

Although this option seems laudable, its implementation would be fraught with a number of challellges. 
Most of the properties along the route are built very close to the edge of the right of way. Thus the 
expansion of the road into a 4~5 lane carriageway would have significant property impact The project 
corridor is a heavily built up area with a tlwnber of leading businesses operating in the properties located 
along it. Among the businesses with properties along the project corridor are Grophic Communications 
Group Ltd, CAL Bank, Pepsi Beverages Ltd. Toyota Ghana Ltd., Rana Motots, etc. There is also the 
Kalleshie Market Complex and a host of private commercial properties including fuel .stations. If this 
nlternativ.e is adopted for implementation it would involve the demolition of a significant number of 
properties and the payment of large sums of money as compensation. The payment of such compensations 
would make this alternative very expensive and render the project non*viable. 

- Related to the above is the physical and economic displacement of project-affected residents and 
businesses. Residents in properties affected by the eJ."P3nsion of the carriageway would be displaced 
physically and the DUR would be obliged to take appropriate steps to resettle them. With their premises 
along the road demolished, businesses and organizations would have to relocate their operations. The 
stresses and strains of resettling in new communities, finding and developing alternative business locations 
and moving operations could affect the smooth conduct ofbusiness with the attendant loss of revenue. 

Expansion of the existing carriageway with the attendant road works and demolitions would exPose 
residents and businesses in communities along the road corridor and road users in general to several -
environmental, social and safety impacts. High level noise and vibrations, dust pollution, the generation of 

'" 	construction debris resuJting from the demoHtions as well as vehicular-pedestrian conflicts, vehicular 
accidents, delays in traffic flows and a host of impacts resulting from the road works would constitute a - significant disturbance to both residents and road users. 

Lastly, experience elsewhere has shown the building more capacity for general traffic isnot effective as a 
means of tackling congestion as it stimulates traffic growth and simply delays the onset of serious 
congestion. 
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4.3 Selection of the Project COfl'idor 

Development ofthe design for the projectwilS based upon a comprehensive transportation study prepared 
by DHV in 2005. Based upon the general criterion of hourly peak passenger bi-directional flows greater 
than 10,000 in 2013, and the need to provide an integrated public tmnsport network, the following routes 
were identified as routes on which BRT services could operate in an exclusive running-way; 

• 	 Guggisberg Avenue from Mpoase to CSD; 

• 	 Winneba Road from Mallam to enD; 
• 	 Nsawam Road from Apenkwa to CBO; 
• 	 Liberation Road and [ndependence A venue from Tctteh Quarshie to COD; 

• 	 Ring Road from Karle Bu to Labadi; 
• 	 Motorway Extension from MaHanl to Tetteh Qua:shie; 
• 	 Accra - Tema Coastal Route; 
• 	 Nima I Kanda Highway; and 
• 	 CBO I Ministries circulation system 

In order to select a corridor for pilot implementation, ench of the potential BRT corridors was ass.essed on 
the degree of compliance with five criteria: 

a. 	 Levels 0 f personal mobility (total passenger demnnd); 
b, 	 Ease of implementation (constraints Right' of Way, road development, land use and social and 

potential for inclusion in planned road improvement"); 
c. 	 Transport impacts (potential for reducing passenger truvet time); 
d. 	 Increased accessibility for low income population (coverage in low income !w:as); ami 
e. 	 Urban and regional planning impacts (connection with existing and planned urban and regional 

transport services). 

Thc highest ranked corridor was Winneba Road from Mallarn to the Accta CDD. Winneba Road rated 
highly with regard to the number of potential Users of the system and the impact that the BRT will have on 
travel time ill this corridor. Notwithstanding the need for grade separation at the Railway crossing on 
Graphic road, the existing portion of three lane road, and relatively low impacts on the Graphic Road 
section contributed to a good scoring tor ease of implementation. Integration with the eBD and good 
linkages to transpo.rtation infrastructure resulted in an above average rating for BRT with regard to urban 
planning impacts. 

Additionally, the Winneba road corridor is considered to have the highest social and economic benefits. 
The road is one of the he-aviest loaded routes in the Metropolitan area and was predicted to carry the 
highest number of' potential users of the system, as well as to deliver the largest saving in travel time. 

4.4 Seledion of the Project Design 

A review of ERT applIcations h ...\s shown that the way in which segregated lanes have been implemented is 
adaptable to local circumstance. In general terms, 11ve alternate configurations were identified: 

• 	 Operation within the median with island stations; 

• 	 Median operation with bilateral stations; 
• 	 Median operation with cross-over at stations; and 
• 	 Tidal flow median operation. 

III depth BRT studies by DHV indicated a pretbrence for a median type BRT route, with central bi, 
directional stations, a mix of trtmk and feeder bus services, electronic fare collection and several teD11inals 
where transfers belween local feeder and trunk line bus services would be made. 
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Median location within the roadway increases the travel speed, as there are fewer conflicts with vehicles 
entering and leaving the road and with frontage activities along the route. Following preparation of an 
Operations Service Plan by the consultants not all ofDHV's recommendations were adopted. Lateral 
stati.ons will be built and the BRT will be an extemalised system based on tributary services as opposed to a 
feeder/trunk service. 

4.5 The 'BRT Project Implementation' Alternative 

.-	 With the implementation of the BRT. there will be significant reduction in noise and air pollution 
associated with the removal of tm-tro services and their replacement by more efficient large bus services 
operating within the BRT lanes. 

The performance objectives of the BRT have been identified 10 include the following: 
• 	 Reduction of travel time in BRT corridor; 
• Increase· in overall travel speeds; 

.-. .• Increase share oflarge buses in market; 

• 	 Reduce carbon dioxide emissions; 
• 	 Length ofsidewalks improved Bus shelters and terminal facilities built; 
• 	 Increase in Bus km/day, passengersibuslday and peak hour PT vehicles; find 
• 	 Reduce average walk times to bus stops. 

With specific reference to problems and issues related to public transport provision in Greater Accra a BRT 
system can address: 

• 	 lssues related with the institutions and regulations by the need for the est..lbllshment of a clear and 
strong framework of regulation and administration to support the BRT; 

• 	 Issues related to the users of public transport through improvements to the quality ofpubJ1c transport 
and reduction in journey time; 

• 	 Issues related to the transport providers who currently suffer from high capital and operational cost 
and inadequate facilities; and 

• 	 Issues related to the community at large through improvements to the current situation of high 
accident rates, low levels ofsecurity, high pollution levels and lack of accessibiHty to the urban poor. 

The building of the pilot project also forms an integral part of the Goverliment's Transport Sector 
Development Programme (TSDP). BRT is expected to contribute to the Ghana Poverty Reduction Strategy, 
by providing better accessibility to the low income residents to get to employment and education 
opportunities. 

-

20 



DUR 	 ERT LOT!! ESIA 

5.0 PHYSICAL AND SOCIO-ECONOMIC BASELINE 

5.1 Projed Area of Infl.uence 

The project's area of inJ1uence extends from the area west of MalIam Junction along Winneba and Graphic 

Roads to the CBD of Accra. The primary zone of influence is 500 metres to each side of the Whmeba and 

Graphic Roads and the routes selected for the COB Distribution system (Liberia Road, High Street and 

K wamc Nkrumah Avenue). The flanking communities served by existing tro-tro routes are: 

• 	 McCarthy Hill; 

• 	 Mallam; 

• 	 Odorkor; 

• 	 Bubiashie; 

• 	 Matahcko; 

• 	 Kunesh ie; 

• 	 Abossey Okai; 

• 	 South Industrial Zone; and 

• 	 The CSD Zones flanking Kwame Nkrurnah, High Street and Liberia Road. 

Though the project will have varying degrees and levels of impacts on residential, commercial and land use -
activities in the corridurs in general, the oritical areas ofini1uence by the project that are the subject matter 

of this assessment are the safety zones required for the reconstruction of portions of the road median from 

the First Light Junction to Kwarne Nkrumah A venue around BOllsu Brothers/UTe area that is expected to 

facilitate the operation of the pilot BRT service. 

The zone of critical impact is therefore that section of the project sphere of intluence that experiences the 

most intensive concentration of the project implementation impacts. For the purpose of this study, the zone 

of critical impact required tor the constnlction of the BRT between the First Light Junction tht\:lugh 

Graphic Road ending close to the Bonsu Brothers Building on Kwame Nknlmah Avenue and is defined to 

include: 

• 	 Winneba Road - From First Light Junction to Obetsebi Circle. Existing cross section of the road is 

defined on the south side by commercial properties including SG~SS Bank property line as built 


and in the north side by Kaneshie Market property line as built. 


• 	 Graphic Road From Obetsebi Circle to Kwarne Nkrumah Avenue J Graphic Road Junction. 

Existing cross section of the road that is defined on the south side by the commercial property lines 


(Beyeeman, Japan Motors etc.) as built and jll the north side by Toyota, Orca Deco property line as 


built. 

• 	 Kwame Nkrumah Avenue -From Graphic Road! Kwame Nkrumah Junction to Sensu Brothers 


Building. Existing cross section of the road that is defined on south sides by the Cocoa House, 

Liberty House as property line as built and in the north side by Republic House property line as 

built. 


5.2 Climate 

The project is located in the Greater Accra Metropolitan Area (GAMA), which falls within the dry 

equatorial climatic zone. Accra is located in the driest pa11 of the country. This dryness is due to the 
prevailing SOUtl1-50uth westerly winds blowing almost parallel to the coast and to the cool currents of the 
Atlantic Ocean occurring ofl:~hore. 

Accra enjoys double maxima rainfall pattern and more marked dry seasons. The lowest rainfall in the 
country occurs in the Greater Accra Region where the average rainfall is between 74 and 90 em with the 
major rainy season from May to July. The minor rains start in September and end in Oc:tober. The highest -rainfall is experienced in June. About 77% of the annual rainfall occurs between May and October. The dry 

I I 
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season starts in November and lasts until March. The dry Hannattan winds (North Ea.'>terly Trade winds) 
are usuaUy severe in January and February. 

'111C highest mean monthly temperature for Accra is about 300e and it occurs between February and April, 
at the beginning of the rainy season. The months of July and August are relatively cool with. mean 
temperature of about 26°C. The low temperatures during this period are due to increased cloud cover and 
the low sea surface temperatures resulting from up-welling of the sea in the Gulf of Guinea. The average 
humidity is about 75% at 0900 GMT and 60% at 1500 GMT. 

The climate is strongly influenced by the hot and dry Tropical continenlal air mass which originates from 
tbe heart of the Sal1ara desert. and the Tropical maritime airmass, which though hot, contains a great deal 
of water it collects from its long journey across the sea. The seasonal migration of the Inter-Tropical 
Convergence 7..one (lTCZ) determines the changes in the seasons. 

5.3 Topography, Geology and Soils 

The physical features of the GAMA consist of an original plateau that has been eroded to form isolated 
ridges and gently sloping valleys. The topography is thus uneven and is characterised by several srrtii.fHliIls. 

The Accra Area is underlain by three main rock types: Accraian Series, Togo System, and Dahomeyan 
Rocks. The Accraian Series is a sedimentary rocks belonging to the Devonian age deposited in a basin 
formed by the older Dahomeyan Rocks (late Pre-Cambrain) consisting of gneisses and schists, which are in 
turn, intruded in places by rocks of Togo System (early Pre-Cambrian) made up of quartizites, schists, 
shales and phyllites. 

The rocks of the DahomeY8n and the Togo Systems underline most of the area to t11e west. north and east 
oft11e city, while the AccraIan system of rocks underlies most ofthe Central Business District of the city. 

The Obetsehi Lamptey Circle project area is underlain by the Accraian sandstone. Typical residual soils 
which develop over the sandstone generally consist of compact reddish brown lateritic silty sand or clayey 
sand whose particles size distribution varies within a wide range. The soil profile is sometimes capped with 
a very hard lateritic lu)'er at some places. There is generally little problem regarding the bearing capacity 
and settlements of structures founded on the residual soils. At the project site, the sandstone is, however, 
covered with a thick mantle of alluvial soils resulting from periodic flooding of the areas. 

The Graphic Road project site is underlain by shales also of the Accraian Series. Few outcrops of the roek 
are, however, visible since they are obscured by the deposition of a thick mantle of soft, normally 

consolidated alluvial sandy or silty clays, previously laid down as a result of the periodic flooding of the 
Odaw River and the Korle Lagoon before they were drained in the early 19605 in addition to dredged 
materials. Previous investigations close ro the project area have shown that the underlying shales are'llighly 
fractured with iron*stained joints and that sound coreable rock may not be encountered at depths less than 
20m below existing ground surface. 

The Accraian Series is characterised by extensive faulting system and a number of inferred and observed 
faults have been mapped within it. In addition, it is generally believed that contacts between the major rock 
formations are also potential faults. Numerous previous site investigations in this part of Accra have 
established that alluvial formation is highly variable in nature and engineering properties, and containl> 
pockets of loose sand and soft clay in addition to ulclusiollS of hard gravel layers which may give the false 
impression of the existence of a finn or competent fonnation. The alluvial soils are generally weak to 

considerable depths. with typical undrained shear strengths of lOkPa at deplbs of around 3m. ,[bis has 
necesSitated the use of piled foundation for most of the heavy structures in the Kaneshie Light Industrial 
Area. 
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5.4 Air Quality lind N()lse 

Under the Monitoring and Evaluation component of the Urban Transport Project, the DUR is supporting 
the EPA to monitor roadside air quality as a basis for assessing changes before, during and after the 
implementation of the BRT system. The EPA ha3 set up three roadside air quality monitoring sites at 
Gmphic Communications Group, Kaneshie First Light and Mallam Junction; data have been collected at 
these sites from August 2008 to March 2009. Below are results of air quality monitoring at the three 
monitoring sites l 

• 

Major sources of particulate matter on the BRT corridor include road dust, windblown dust and emissions 
from vehicles. The 24-hour PMI 0 values at the Graphic, First Light and Mallam Junction monitoring sites 
ranged from 25.7 to 3421 jlglm3, 29.6 to 2672/lglm3, and 28.5 to 2790llglm3 respectively. 

The PM lO result.. were compared with the EPA and the World Health Organization (WHO) air quality 
guideline values for PM] 0, During the period under review, 34 out afthe 35 samples (97 percent) collected 
from the Graphic Communication Group site, 28 out of 36 samples (78 percent) from the First Light site 
and 32 out of the 3S samples (92 percent) exceeded the EPA 24-hour PM10 air quality guideline of 
7011g/m3. On average, over 90 percent of samples collecteu from the three sites exceeded the WHO 24
hour PM I 0 guideline value of 50f.lgim', 

Table S.l Air Quality MOJlituring Results (Augu~'t 2OfJ8 - March 2009) 

1.56.2 249 1894 827.9 381.5 114.8 224.5 

3111 60S 311 342 313 132 2a6 

8H 

70 70 70 70 70 70 7(J iO 
~lt 

4 

418 225 1012 210 259 

59 45 30 

The mean monthly PMIO levels for three sites were a(so higher Ulan the 24-hour EPA guideline of 
70llglm3and WHO 24-hour guideline value of50J.lglm3

• 

, EnvironmenLal Protection Agency: Report on Roadside Air Quality Monitoring on SRT Corridor, Aeaa. April 2,009. 
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The EPA also takes noise level mea~uremen~ at four locations namely, Obetsebi Lamptey Circle, Total 
Head Oftlce, Darkl1man Total Filling Station arid Mal1am Junction Total Filling Station. Results of noise 
measurements at Obetsebi Lamptey Circle and the Mallam Junction Total Fining Station which are in the 
ERT corridor are presented below. 

Figure 5.1 Noise Levels Measured at Obe/scl!i Lampley Circle 

Figure 5.2 Noise Le~'efs Measured at MaiJam.Junclioll Total Stotioll 

From the tables below, noise level!) at the Obestsebi Lamptey Circle and Mallam Junction Total Station are 
l1igh with a Leq (24hr) of 69 dE(A) and 64.7dB(A) respectively. Under EPA's noise monitoring program, 
areas that record levels above 70 dB (A) are described as "hot spot<;" in accordance with the World Health 
OrgauisatiQn's 24- hour noise level guideline value for traffic areas 0[70 dB (A) . 
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lable 5.2 Noise Measurements -

5.5 Water R\lSOul'ces and Orainage 

Three major streams namely Bawere Stream, Lafa Stream and Odaw River, drain the project area. 
The Bawere stream basin Heste the west of Accra and covers McCarthyHiH; Gbawe, Jaman and part of 
Mallam. It is bounded to theSoutb and South-west byMyCarthy Hill, Jainansettlement to the west, the 
hills fomling the eastern boundary of the Densu, Lake t~ 'the north and MaHam settlement to the east 
Gbawe town is located almost central in this catchment area. The basin is drained by the Bawere Stream 
which crosses the project,area at chainage 650. The size of the catchment is 11.6kIn2 and is largely ruml 
willl a jm'll medium class developments. 

The Lata Stream drains Awoshie and parts of Darkuman and Odorkor. These areas lie to the north west of 
Accra on the city boundary and are developing medium class residential areas with some high class 
housing, The Lafa Stream passes through the area, atter crossing the Ofankof road from Kwashiman, and is 
the main drainage channel. Anyaa road forms the western boundary of the catchment area. The size of the 
catchment area ofthe Lafa basin up to the Anyaa road is 2!.1 km2 and is largely rural. The area is relatively 
flat with slopes along the stream varying from 0.4 to 0.9 percent. A tributary joins the maln stream about 
halfway along the stream course through the area. Surface water drains via unpaved roads which have no 
side drains into the Lafa, the course of which has not been properly defined. Constmction of buildings is 
taking pJace along the stream and inevitably the occupiers suffer from flooding during the rainy season. 

Odaw Catchment Basin is large and covers most oftbe central gart of Accra. It is bounded to the east by 
the ridge running .along the Independence AvenuelJp to the Alrpp,rt, Shiashie, Madina, Adenta, Oyarifa and 
Pcduase; to the north by tlle Akwapim mountains up to Aburi; to the west by the Akwapim ridge running 
from Konkoronu to Berekuso, Bobomase. AlJokoibto Kwabenya, John Teye Memorial School, Ofankor, 
Tantra hill, Abeka, North Kaues,hie, FeoYeo and s.outh rnd~trlal"Area upto the Graphic wag. The land 
use in the catchment ranges from lightindustriaI tf.lrough ~idential to farmiqg communities. The south em 
part of the area from Graphic roap up to Ofankor is deve~Qped whilst the northern part from Ofankor 
through Abokobi to the Akwapim Mount<lins isspar:sely de~e.l9ped. The catchment is d.rained by a number 
of streams including the Onrasia.The resuhs ofanalyses ofsurface water oftile three streams are presented 
in table 5.3 below. 2 . 

The results are presented alongside World Health Organisation (WHO) guideline v\\lues for drinking 
water3 and natural background levels for tropical surface waters4

• In relation to the ambient, the surface 
waters were warm with a temperature rangeof29.4 - 30.6. With a pH range ofi.5 -7.9, the waters in the 
study area are considered neutraL They, however, contained high quantities of dissolved materials as 
indicated by a comparison of the conductivity range of 1125 to 1368 JlS/cm, to the natural background 
range of50 to 300 11S!cm. The surface waters were also generally turbid with low dissolved oxygen levels. 
The poor physical quality of tl,e surface waters was due to intense human activities in the project area 
without the support of adequate waste disposal facilities. Of the 3 streams, the Odaw is the most polluted; a 
physical observation of the Odaw shows the extent ofpollution due to the dumping of domestic, municipal 
and industrial waste, with 11 mass of polythene material floating on the surface of the stream. 

'; Results of the water and sediment quality analyses are taken (rom Millennium Development Authonty: Construction of Telleh 
Quarsnle Interchange - MaUam Junction Road. Final Impact Ass8ssment Report. October 2006 

J WHO. Guidelines for drinking waler quality. Vo\'1 t'" edillon. Geneva. WHO. 1984 

, Stumm Wand Morgan J,J. Aquatic chemistry. Now Yorn. John Wiley &. Sons. 1981 -
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Table 5.3 Water QUlllity (lml Sedimellt Analysis ofOdaw Stream....., 

-
Source: Millennium Development Authority: Construction of Teitel: Qllarshie Interchange 

JUllctiO/1 Road. Final Impact Assessment Report. October 2008 

Table 5.4 Water Qu(/lify and Sedimtmt Analysis ofLafa Strellm 

Ma/latll 

Table 5.S TVater Quality and Sedimmt Altalysis ofBawara Stream 

-


5.6 Project Arca Population 

Accra has a current population of about 2 million. !t is the most populated and the fast growing metropolis 
in Ghana with an annual growth rate of 4.3 percene. In addition, Accra has a [nnctional population of 2.5 

to 3 million people in terms of socio-economic activities. 

The population growth rate inGAMA is high, at 4.4% hetween the 1984 and 2000 census counts. Due to 
comuiflatlon of cxpecte.J lower fertility rates in the future and a possible under counting in the 1984 c{~nsus, 

Ghana St~tisti('.al Service: Nulional Population Censlls. 2000 

T {hI 
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the expected rate of population growth in GAMA was taken as 2.7% for the period up to 2008, dropping to 

2.5% in the period to 2013, and then to 2.0% to 2023. In addition to this natural growth, net inward 

migration to GAMA is expected. The combined effect of growth and migration will be to increase the 

populatioll Q r GAMA to ju.r,;t under 4 million by 2013. and by 2023 the combined population of the three 

assemblies witI exceed 5 million. Table 5.6 below present<; the population of .communities within the 

project sphereofinlluencc of Winneba and Graphic Roads. 

Table 5,6 PopfllatiOlt ofCommunilies ill Road Corricior 

-

5.7 Tnmsport Situation 

Population growth and increasing rates of car ownership are expcct(.'(i to increase the number of cars in 

GAMA from 181,000 in 2004 to over 1 million in 2023. The highest traffic volumes are found in the 

Winneha Road and Liberation Road corridDrs, which havevolumcs over 50,000 vehicles per day at certain 

points. 

Winneba road-Gl'aphk road corridor is one of the busiest in the city. Tramc on the road is usually heavy 

and is characterised by slow travel speeds. As part ofthe feasibility and design phase ofthe pilot corridor, a 

comprehensive traffic data coHection exercise was carried out in the corridor from August to October 2007. 
The surveys undertaken included, among others, cJassiticd traffic counts at six locations, along the BRT 
route. The survey IOCl'.tiollS were as 101l0ws: 

• Whmeba Road cast of Mallam Junction; 

• Winneba Road east of Odorkor Junction; 

• Accra Academy (I101ih 0 rOuler Ring Road); 


.. Ea<;t {) rKaneshie Market; 


• Japan Motors; and 

• Orca Deco. 

nlese counts provide, among others, insight into the volume oftrafflc using the cOITidor, the dally profile 

of vehicle movements, tidallty of vehicle flow and the makel.lp of the traffic by vehicle type. 
The two graphs below summarise 1he traffic flows observed over a i 6 hour period [rom 0600-2200 at the 
six traffic count locations. 

27 J""uary :10/1 
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Figure 5.3 Observed Traffic Volumes in tile BRT Corridor 
Source: Consultant's Surveys 

Traffic flow levels along the corridor reach 25,000 vehicles per direction over the 16 hour period. There is 
a rair amount of variation in flows observed between the two counts at most sites, and in both directions. 
TIle makeup ofthe tratlic by vehicle type averaged across aJI sites is shown in the table 5.7 below. 

Table 5. 7 Average Traffic Flow along Ma/lam Corridor - breakdown by vehicle type 

From the table, lro-iTo and bus vehicles account for nearly 35 percent of all vehicles beading towards Accrd 
along the corridor, witb cars and taxis accounting for nearly 60 percent of traffic. The proportion of buses 
recorded in the reverse direction is slightly higher. The amount of road space taken up by public transport 
vehiclesis fuirly significant.parti~ularly accounting for the longer average length of the vehicles. If the 
corridor were to be regulated, preventing competition between BRT and existing services, the redu()tioD in 
vebicles along the corridor would lead to a significant reduction in vehicle flow, with the potential to 
improve congestion for other corridor traffic. Figure 5.4 helow shows the existing traffic situation in front 
of the Kaneshie Market. 

-


-
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5.8 Land Usc in the Project Corridor 

5.S.1 Winnebn Road First LigM to Obestebi Lampley Circle (OLC) 
From First Light to OLC the cross-section has 3 lanes in each direction with a concrete wall surmounted by 
razor wire in the median in the vidnity of Kaneshie Market At either end of the Market there are 

pedestrian overbridges. 

The right ofway (Safety Corridor) in this section of the road varies from 26.70m - J4.60m. This cOJlsists of 

between 2,5m and 35m of pedestrian walkways on each side of the road, 12.30m of three lane carriageway 

on each side of the mad. 

There is a signal contn>lled T-junction east ofKaneshie Market referred to in this project as the MMT/OLC 
Junction and one signal controlled crossroads at First Ught Junction, 

Land use in this corridor is predomimmtiycommerdat There are no residential activities in the immediate 

area ofthe road. Beyond First Light JUllction and up to Obetsebi Lamptey CIrcle are Abossey Okaisuburb 

011 the south and Kaneshie suburb on the north. The immediate environs along the road are commercial but 
most of the suburbs are residentiaL Major commercial establishments abutting the road include the 

Kaneshie Market complex and attached lorry park, a fuel station and several small scale shops on the north 
side. the Cape Coast-Takoiadi long distance lon'Y park, fuel stations, banks and several smull scale shops 

on the south side. 

The zone of major concentration of humlll1 and vehicular activities is in the immediate environs of the 

Kaneshie Market complex. In this area the two walkways .nanking the road carriageways are ovemm by 
hawkers while one lane oueach side·of the road is normally encroached by unauthorised parking of 

commercial vehicles. This situation reduc.es the three laue road on each side into two resulting in traffic 
congestions on that section of the road. During peak; periods and in the peak direction there is often double 
parking uf buses which leaves only a single lane available for use by through traffic. 

The proposed BRT safety zone requires a right of way corridor of about 34m, both at the construction and 
operational phase of the BRT project. The existing right ofwaytherefore meets the safety requirement so 

fa.r as unauthorised· hawking.O!1 walkways and iIIegalparldngof commen::ial veh.icles in the carriageways 

are disContinued. 

5;0;2 Obcstebi LtuflpteJlc;iri:lil- GmphicRaad .. ........ .. . .. .... . ....., .. . .. , .. . ... . 

The Graphic Road has a dual-2i!ane cross-sectiQnt11rpughout its len.gth~ 'There arc. four signal controlled 

junctions. TwooftheSc are T~ju~'ctiolls (OfficialStreet ~dl}gbogbloshiRQad) and·two.arecross-roads (a 


staggered junCtion at TayotaMQ«)rs and a cotlventionalcrossroad jllnctiQnatKwahle Nkrutnah Avenue). 


The right ofW3y (SafetyC{)rr,ld,,~)inthiss:ction of the road is 27.1 Om. This consists ofbetween 2.5m and 
305m ofpedestrian walkways' o.n'cacl1 side of the road atld7.80moftwo(2) lanes carriageway on each side 
oftlle road. 

A large section of the Graphic road runs through the Soulll Industrial Area. Land use in this area is 
predominantly light industrial with some commercial activities in operation. There are no residential 

-
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activities in this area. Some of tile major estftblishments along Ihe Graphic road include Toyota Ghana Ltd, 

Japan Motors, Raila Motors, Universal Motors (car dealers); Pepsi (beverage production); CAL Bank, 

Stanbic Bank (financial institutions); Orca Decor (dealers in household and office furniture), Letap 
Jewellery Ltd. Quicktit Service Centre (a car servicing facility), Beyeeman Freezing Company Limited (a 

cold storage warehouse) and Graphic Communications Group Ltd (a newspaper publishing business). 
There are also a number ofsmall-medium scale enterprises engaged in the sales of various items, especially - car tyres and other accessories. 

The Graphic road is part of the boundary separating Okai Koi South and Ablekuma Central Sub
Metropolitan Assemblies as well as Ashiedu Keteke from Osu Klotcy Sub- Metropolitan Assemblies. 
Residential areas in the vicinity of the Graphic road are Adabraka and Fadaama. 

Generally, the construction of structures that house major business establishments in the Graphic Road 

corridor have respected the property lines demarcated by the Department of Towll and Country Planning. 
This has to a large extent preserved the safety zones/right of way of the Graphic Road. However, beyond 

their property lines most business establishments are using spaces between the walkways and property lines 
for parking and display of goods. 

Both the walkways and carriageways are free from unauthorised encroachment by petty traders and parking 
of commercial vehicles re5p~ctively, However located in the road median are street lamp post'>, billhoards, 

Ghana Railway Company's Signal lights and barriers, Signal Houses and a Toilet which will have to be 
displaced to allow for the CQI)structiotl of the BRT lanes and the overhead bridge. 

The proposed cross-section for the conslruction and operation of the BRT service requires the construction 
of a" lane bridge with two (2) BRT and 2 mixed traffic lanes and one lane service roads at grade which 
will oarry some through m.lffic and also service Lt.'1ap Jewellery and Orca Deco Shopping MalL 'fhe 

provision of the four (4) lane bridge over the railway line will require the expansion of the existing bridge 
across the Korle Lagoon, the relocation of the Ghana Railway Company's Signal lights, Guard House and 

Toilets the provision of temporary road access during the construction stage that will involve some land 
take, The .land take will affect the parking lot of Orca Deco, the displacemeut of sign post of Quick Fit Car 

Service Centre, The Fence Wan of Letap Jewellery and operational space of tenanis in Toku House - Building may be affected by Land take. 

The construction of the BRT median wilt also involve the relocation of meet light~ and other utilities in the 

median. 

5.8.3 Tlte CBD ROlltes 

The intersection of the Kwame Nkrumah Avenue and Graphic Road ending at the Bonsu Brothers/UTe 

building constitute the rest of tile pilot BRT road. 

This section of the Pilot BRT Road is a divided road with three lan~s southbound and two lanes northbow1d 
and a central median. The can'iageways are of variable width. While the ROW appears to be sufficient for 
the reconstruction and operation of the SRT service, traders, Cargo Services Operators, Chop Bar 
Operators and the r..1etro Mass Transport Services Operator are currently located in the median that is to be 
recomJtructed into exclusive BRT lanes. 

5.9 Jnfrastr'uetu I'e 

A survey" carried out in June 2007 identified 48 schools, anrl 15 health facilities in the project's zone elf 
influence. The schools comprised 34 basic, 6 secondary and 8 tertiary institlJtions. Only three out oftbe l5 

~ Asare S, JUI)(;) 2007: Assessment anraysl Characteristics of Commuters to Markets. Schools, and Health Facilities Along the SRT 
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health facilities are public facilities. Twenty-nine of the schools are publicly owned while the remaining J9 
are privately owned. Five markets were identified as shown ill table 5.9 below, 

Various interchange points along the con'idor provide publie tmnsport services that cover m0s11ocations in 
GAMA, and a number of regional destinations such a~ Kumasi, Cape Coast and Takomdi. Routes from 
MaHam run predominantly to the CBD area and suburbs in the vicinity of Mallam. However, a number of 
longer routes serve Kasaa, Madina in the north and Teshie-Nungua in the east. 

From Odorkor, routes serve the areas north of the terminal stich as Achimota, Kwashieman and Sowutuom 
as welt as a few regional destinations such as Cape Coast and Takoradi, Terminals in the Kanesble Market 
area are used by taxis, tro-lr05, bus and intercity services. Most major destinations within GAMA can be 
reached from a Kaneshie terminal. Kanesh!e Main Station serves many GAMA and regional destinations. 
However, the ma,iority of routes serve the area to the north and llortllea::;! of the tenninal. Kaneshie
Takoradi Station serves mostly long distance routes to the west (Cape Coast, Takoradi and Tarkwa), while 
the Aoossey Okai Station serves the western Accra suburbs of Korle Bu. Chorkor, Mamprobi etc. 

Pllol Corridor; Flnal report 
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6.0 COMMUNICATION PROCESS. PUBLIC CONSULTATION AND DISCLOSURE 

This section conc~nlrates on the DRT communication procossp\an, consultation and disclosure activities 

during the environmental assessment of the Projcct, but also includes reference to consultation and 

coordination activities that have been undertaken by the Consultant as part of a wider process of 

stakeholder engagement. 

6.1 BRI' Communication Process I)lan 

The various phases of the project identified for communication purposes include: 
• 	 Preparation and design; 

• 	 hnplcmenlation (Le. preconstruction and construc.tion); and 

• 	 Post construction and evaluation 

6.1.1 Geller,,/ COnfl1umicatioft Stages 
The communication strategy being used involves three--step approach: - I. 	 Stakeholder sensitization; 

2. 	 Public education; and 

.J. Education 


This three-step approach is directly linked to the phases identified above. 


Stake/IOMer Sensitization 
A !lumber of tools identified and being used to disseminate information include: 

• 	 Workshops; 
...... • 	 Focus Group Discussions; and 

• 	 Education materials. 

PlIblic Education 
Sensitil..ations at this lewcI are targeted at th.e general public who are the ultimate beneficiaries of the 

project. The focus is on communication through the media. The strategy employed includes: 

It Radio and television interviews; 


.. Newspaper advertisements and press; 


.. Radio and television advertisements and documentaries; 


• 	 Billboards; 

• Handbills and other published materials. etc. 

Additionally, there will be a series of seminars and public fora to educate the general public. 

Evaluation 
A series of surveys will be designed and conducted to track awareness and measure the impact of the 
communication activities over a one-year period. The communications effort at this level will seek to 
reinforce the message of the project and also invite feedback from all stakeholders on activities. 

It is considered that building the discipline of monitoring and evaluation into the strategy from the start will 

allow: 
• 	 Relevant .md appropriate use of tile information; IUld 

• 	 Review and refine the strategy and keep it as a living, flexible document that supports the wider 
urban transport project (UTP) objectives. 

The assessment process includes: 
• 	 Evaluation of participation in and feedback from workshopsI conferences! discussionsl 

presentations: 

I. I 
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• Evidence of strategy implementation; 
• Evidence of translation of strategy into work operations; 
• Tmcklng media. coverage including volume and nature ofcoverage: 
• Tracking ParliamentfGovernment and social discussions of the project; and 
• Monitoring website usage (how many search hits?). 

6.1.2 ColtltltUllica(ion Toolj' 
The preferred communication channels of the UTP include: 

• Workshops, fora, focus group discussions and seminars; 

• Media; 
• Presentations; 

• Publications; 
• EmaiIs; 
• Reports; 
• Project publications and CD-ROMs; and 

• Internet 

6.2 Consultation and Disclosure 

6.2.1 Coorclina#Qn with Stake/willers 
The project design consultant has used BRT Technical Steering Committee as a vehicle for conveying 
project design proposals to various stakeholder institutions listed below. 111e views and inputs of the 
Technical Committee that meets to discuss the project and reports of the project consultant were solicited 
through their periodic meetings. 

• 	 Ministry ofRoads and Highways; 
• 	 Department of Urban Roads; 
• 	 Ghana Highway Authority; 
\I Environmental Protection Agency; 
\I Town and Country Planning Department; 
• 	 Motor Traffic and Transport Unit, Ghana Police Force; 
\I Ghana Road Transport Coordinating Council; 
• Accra Metropolitan Assembly; 

\I Gn West District Assembly; 

\I Land Valuation Board; and 

\I Lands Commission. 

A review of the minutes of the Technical Committee meetings provided useful insights into the various 
concerns raised by the institutional stakeholders. These include: 

• 	 Integration oflanduse, transport planning and pedestrian safety in the design; 
• 	 Encroaehment ofhawkers; 
• 	 Need to incorporate the concerns ofdisabled persons into the design; 
• 	 Need for critical assessment of major traffic attractors to the CED area which will affect traffic 

demand modeling; 
\I [ntegration of ERT requirements and jUlll.iion designs into the N I design; and 

.. The need to intensifY public education 011 the project. 


Between January 9 and! I , 2008, the DUR organized a public forum on the BRT project. The project 
consultant presented the project design at the torum to solicit comments and inputs into the design. 
As part of the project planning and design, the consultant liaised with and contacted the Ghana Railway 
Company Ltd seeking approval for height and lateral clearances provided for railway lines under 1he 

.proposed flyover bridge. Other institutions that were contacted arc: 
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• 	 Town and Country Planning Department of AMA: 011 the layout oftheBRT route; and 

• 	 ECG, DWCL, GT (now Vodafone): on>reldeatingutility lines and the coste;. 

6.2.2 Scopi/Ig Phase oft/Ie EIA 
A public consultation exercise was undertaken in November 2007 by interviewing and interacting with 103 
individuals. comprising 56 females and 47 males. The individuals included transport operators (15), 

business owners (32), passengers (23), pedestrians (12) and residents (21) in the project area. The 
interviewees were selected from places of human concentration such as the Orca Deco-Letap area (14), 

Kaneshie Market and Lorry Park (21), Abossey Okai (17), the Accra Academy area (15), Swanzy Arcade 

(17), and UTe area (19). Oftlcials of the Kaneshie Transport Union were also consulted. 
The purpose of the exercise was to introduce the project to the dire(.tly affected stakeholders, to generate 
feedhack on the key issues of environmental concern and their mitigation. Among the issues raised by the 
stakeholders are: 

• Road works would worsen the already bad traffic congestion on the BRT route; 

• 	 Business will go down as the public will want to avoid the inconveniences involved in getting to 
the businesses along the route; 

• Dust pollution and the resultant respiratory difficulties; 

• Vehicular"pedestrian conflicts; 

• Diversion of traffic resulting in long and inconvenient trips; 

• Temporary disruptions to water flow, electricity and telephone service; 

• Danger involved in crossing the road to access the BRT buses; 

• Payment ofcompensation for demolished shops and stluctures; 

• 	 Long delays in government projects that will expose residents in the project area to long periods 
of inconveniences due to dust, traffic, etc. 

• Exposure ofthc public, especially children to dangerous conditions, slich as trenches, pits, elc; 

• 	 Water collected into pits couldereate good breeding grounds for mosquitoes with attendant 
increase in malaria cases. 

6.2.3 Main EIA Phase 
This phase aimed to provide infonnation on the Project and also obtain further baseline information as well 
as consult on the potential impacts and mitigation. measures. Discussions/informal interviews were held 

with reJevant stakeholders and they centered on issues including: 

• 	 Proposed project works; 

• 	 Environmental c.oncerns; 

• 	 Effect of project works on business and other activities; 

• 	 Effects of the project works on supply of utilities; and 

• 	 Resettlement/compensation (where appropriate). 

Interviews and focus group discussions were held with samples of residents, business owners, vehicle 
drivers/operators and traders to seek their views on the BRT and obtain data on their social profile, 

economic status, and business locations. Summaries afthe concerns/views expressed by various consultees 

are presented in table 6.1 below 

..... i 
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Table 6.1 Summary o/Consultatwn Outcomes 

EbenC'lcr Appah.Sampong. • Consultation and persol1ll in project area as 

r Residents 

Director, Environmental Assessment 

and Audit Dept. 

Kwabena Earlu Yeboab., Deputy 

Director, Greater Accra Region. 


Manager, 
Quickfit Ser\1CC Centre. 
Mad. Mavis Osei, Builder's Cholce. 
Agya Poku Ada, Agya Herbs Ltd. 
James Gadzekpo, Saint James 
Stationery. 

Veronica Sackeyfio, VESAC Salon. 
Akosll!l l'ok\la·Adusei, Sweet 
MotherCarc. 
Mr. Adu-Poku, MD, Jon Willsen Tyre 
Centre. 
FlIgsal Sharam, MD, OI'C;I Decor. 
Mr. A lex Addo, MD. Shamrock Bay 
Enterprises. 
Joyce Asillmuh, Manager, Drinking 
bar. 
Mr. Yebooh, Yek.wM Enterpri"e 
(cement dealer). 

Mr. Bright Boateng, SOlmd Lab (Car 
audio sales). 
Mr. Charles Oppong Boateng. Nyame 
Adom Ventures Ltd. 
Mr. ().,vusu Banahene, O.B 
Agrocitemicals. 
Mr. Francis OWU!U, Allied Cold 
Stures. 
Grace Owu~'U, By His Groce 
Restaurant. 
Kofl Abu, Jomo Spare Parts. 
Kwak'1l Okycre, Blessed Hands Spare 
Pmis. 
Kon Hoadi, HANS Ventures. 
Janet Agyiri-Obeng, EatWeli 
Restaurnnt 

Rev. Adjei Daffour, Repentance tv 
Salvation Ministry, Terna 
Abraham TorgbQr Mensah, 
Businessman 
Mercy Affiu, Nurse, Holy Trinity 
Clinic 
AlexAdjetey, Mechanic 

Ransford Adomako-Nyame, Student, 
Central University College 
Mad. Benedkta Abulu, 
Pensioneerrrrarler 

wcllllS oUler stakeholders to solicit their concerns ~ml views 
• 	Ex~ure of persons to exc.essive noise and dust pollution 

during constructioIl works and appropriate measures to 
mitigate the effects 

• Cumulative "freet on the Oduw River 
• 	Effects of CO!llrtruCtiQll works on traffic flow on the project 

t:orridor and adequate measures to manage tile situation 
• 	Proper location of borrow arells and tIleirreinstatemcnt 
• 	Compensation for businesses which may be affected by 

works 

• Impacts on utility supp1ies to cmrununities 
• Proper management of liquid and solid wasle 

• Creatioll of conditions lor transmission ofdiseascs. 
• Adequate 	compensntion persons whose or 

properties would be affected by the project 
• Restoration of frontages. of shop~ that wit! be affected by 

excavatiQI1.5 for utility linc:s 
• Exposure to d\ISI, a situation that will keep customers away 
• Inadequate access to premises 	 i 

• 	Limited space for businclIs activities: due to the .;:reation of: 
diversion routes close to their premises ' 

• Exposure to ooise pollution lind vibrations 
• 	Damage to water s,lpply IlIld electricity lines re~ultillg in 

power outages and disruptiolls in WIlier supply 
• Effect of works on the already heavy {l1Iffi.;: on lhe Graphic I 

road nnd the Kwame Nkrllmah Avenue I 
• 	Executioll of somc of the work activities Ihal will generate 

excessive noise and dust eMly in the morning (before . 
bu::iness starts at 0800hr) or over the weekends (particularly 

on SundaY5) to limit the expose of persons to these impllcts 
• 	Long delays in government projects which could affect tIleir 

businesses fix long periods of time 
• Creation ofmuddy conditiolls during the mins 
• Insanitary conditions 	 re,~ulting from choked dmlns and 

wa.<rtes 
• Difficulty in and cost ofre!ocatlng business 

• 	Loss of customers a.~ they will avoid inconveniences in 
project area 

• Exposure 	 to dusl pollution and (he associated health 
problems especially for children 

• 	Noise polllltion and disllirbance of rest and sleep 
.. 	Damage to water supply and electricity lines resulting in 

power oUlages lind disruptions .in water supply 
• 	Management of waste generated by construction workers, 

food sellers and others 
• Creation of man-holes «lld trenches and the pO$siblc danger 

they pose to residents, especiully children and the elderly 
• 	Increase in incidence of malaria due to the collection 

water in man-holes rule trenctles where would 
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E~tber Adjetey, Sellmstress . 
AkwdSi Agyemang Afrifa, Spare paris 
dealer 
Opanin Agyci Manu, Busine.~sman 
Asare Balfour, Driver 
Comfort Addai, Fond 1rendnr, 
K,meshie 
Musah Gibrille, Motorlbkyde 
mechanic 
Alex Sowah, Trader 
Evelyn Paddi, Nurse, KorJe Bu 
Teaching HospilaJ 
Maame Entwi-Mcnsah. 
Businesswoman 
Alfh.'d !)LlIkpalsu, Teacher. Blessed 
Mary School and Creche, !XlIlle 
Ako.sull Dansowaa, Hairdresser 
Matthew Dorwuna-Hammond, Ghana 
National Fire Service 
Gyasi Prc){o, Businessman 
Imoro Musah, Vulcllni7.er 
Nana Abu Bonsrah,l'ublic servant 
John Sei·D:t,.andu 

. Jonathan Aklologo, Student ACCf'd 


Polytechnic 

Lovelace Bteman.~u, Trader 
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• ~~~~SiQn of empl~:lent for tb~ many unemployed youtbJ,n 
tbeare3, 

• Influx of"strWlgers" and the potential for increased crime . 
• Diversion 	uf traffic into roads ill cOlluTlunities and the 

dangers associated with it. 
• Compcll5Ation for persons whose properties will be affected 
.. 	Migration of labour to the area and pOil:ntial contlict with 

the youth 
• Potential rise in incidence of stDs including HIV/AlDS 
• Traffic hold-up. and delays in journeys 
• Reckless driving of trucks IIml accidellls 
• Safety of residents especially children and the elderly 
• Slltation of drains with excavated soils ilIld the creation of 

pools of stagnant water for disease vectors 
• Creation 	 of insanitary conditiuns resulting from 1l01l

management ofwastes 

A !though various consultees came up with what in their opinion would constitute impacts of the project and 
had some misgivings, there was no outright opposition to the construction and operation of the BItI'. Most 

of the commltces welcomed the ERT and hoped that it would be constructed on schedule to minimize the 
duration of the impacts associated with the construction phase, Some of them, however, expressed doubts 

about the readiness of the government to pay appropriate compensation for affected properties and - businesses. 

In addition to the above individual consultees, interactions were held with the leaders of the various 
Transport Unions Ghana Private Road Transport Union (GPRTl]) of the Trade Union Congress (TUC) 

operating from the Kaneshie market area and Accra Central area. The unions include the Kaneshie 
Transport Union, the Odorkor-Circle branch, the Total branch and the Okaishie-Kumasi Cargo Service, all 
of the GPRTU of the TUe. It was clear from the interactions with the drivers that were not very much 
aware of the ERT. Though some of the executives \vere aware aftbe proposed BRT, the majority of union 
members were quite oblivious of the project. It appeared the representatives of the drivers' union on the 
BRT Steering Committee may flol have briefed the rank and file of the unions about the BRT Project and 
the role of the unions to ensure its successful construction and operation. Not surprisingly therefore, the 
drivers' unions were not in favour of the project. TIle main reason for their rejection of the project was 

purely economic and had nothing 10 do with the potential envinmmcmal and social impacts of the project. 

The drivers pointed out the negative impact of the projects on their livelihood. Most of the drivers 
interviewed believed that the project \'.111 have negative impacts 011 their business in terms of loss of 
revenue. They indicated that they may have to relocate from their current stations of opemtion and that can 
affect their passenger base and thereby reduce their daily sales. They aJso cited the competition for 
passengers with the BRT fleet on the road corridors, The BRT buses which will be newer will operate on a 
strict schedule and that win attract passengers to patronise the BRT buses at the expeuse of the tro-tro 
buses. 

CEHRT.EIIt'irunr"IfflI£l1 Crmsulti1lK 36 	 J£llI""r:Y ~OJ J 

http:Vulcllni7.er


DUR BRT' LOT:1 - ES!.1 

Focus group discussions were also held with leadership of the Kaneshie Market Traders Association to 
obtain information on their perceptions about the BRT project and the possible impacts on their livelihood 
activities and resettlement options. Other issues discussed were the scale and duration of their operations, 
Executive of Market Association provided information on how long they have been operating from the 
current zone, and Ihe challenges they face at current sites. For tJlose traders sellIng on the pavements, 
especially around tile Kaneshie Market area, who may be displaced by, the project, the discussions focused 
on resettlement issues such as compensations. The traders expressed worry at their possible displacement 
and expressed the fear that they may 110t be relocated to places where they can continue to profitably 
engage in their trade. Some also expressed the need tor the AMA to work together with' them when it 
becomes necessary to move from their places of operations. 

In early August 2009, questionnaires were administered to a cross"seetion of stakeholders ill the project 
corridor (see table below tor list of stakeholders). The questionnaire sought to solicit the respondents' 
views on potential impacts of the project during both the construction and operational phases and proposals 
for the mitigalion o1'tbe identified impacts. 

Analysis of the questionnaires indicates that the most important potentia.1 negative impacts, in terms of the 
number of respondents who identified them, arc as fo llows: 

L Noise and vibration (through operation ofequipment and machinery); 
2. Air poliutiQ.l (through dust generation); 
3. DisruptiOll ofpublic utilities (during relocation ofcables and pipes); 
4. Impacts on traffic flow; 
5. Visual intrusion (blocking of view by the infrastructure); 
6. Waste generation (excavated soils and rocks and domestic waste); 
7. Surface water pollution (introduction ofmaterials into water bodies); 
8. Impacts on public health and safety (creation of conditions for disease vectors and accidents); and 
9, Occupational health and safety (the safety ofworkers on Ihe project). 

Tllble6.1 List ofStakeholders to whom QuestiQltnuires were Administered 

6.2.4 Di~clo.Yure 

The World Bank's policy on disclosure requires t11at aU the people residing in the given areas of a project 
have the right to be informed of the proposed development project in the respective areas. Twelve copies of 
this report wHl be submitted to the EPA, The Agency will make copies of tile report available in its library 
at the head office and Greater Accra Regional office for public review and comments on the findings of the 
assessment. Copies of the report will also be available at the offices of the DUR and Accra Metroplilan 
Assembly as well as the offices of the relevant sub-metropolitan assemblies, including Ashiedu Keteke, 
Ablekuma, Okaikoi and Osu Klottey sub-metropolitan assemblies. 

The World Bank will prepare a summary of the report and otbel' relevant infom1ation on the project which 
wiII be disclosed to the Ghanaian public. The disclosure shall be carried out in-country through the 
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Ministry of Roads and Highways and the DUR. The summary shall also be made available at the World 
Bank Info-shop in Washington . 

..... 
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7.0 ASSESSMENT OF .ENVIRONM.ENTAL AND SOCIAL IMPACTS 

7.1 Introduction 

With respect to the World Bank Safeguard Policies, the implementation of the BRI Pilot Project will 
trigger the Safeguara Policies on: 

1. Environmental assessment; 

2. Involuntary resettlement; and 
3. Cultural property. 

Against the requirements of the Ghana Environmental J\ssessment Regulations Ll 1652, the project fall 

under Schedule 2 Undertakings for which EIA is mandatory. 

7:2 Methodology for Impact (dentification and Assessment 

The aim oflhis section is to identify and assess the environmental nod social impacts likely to be associated 

with the pilot BRT project. Though both environmental and socia-economic benefits (positive impacts) 
could be derived from the project, the emphasis of this assessment is on the potential negative 
environmental impacts, particularly associated with the construction phase of the project. 

The key environmental issues were identified based on the following: 

• Field observations; 
• Review of literature on similar projects; 

• Lise of checklists; 
• Experience gained fi'om working on similar projec1s; and 
• Consultation with stakeholders. 

Tile impacts of the project ('0 the baseline conditions and features in the project area are mainly 

categorized on the basis ofthe stage of project development - construction or operation. Additionally, the 
impacts were evaluated as to whether they arc: 

• Positive/negative; 
• Permanent/temporary; and 

• Cumulative, 

Construction Phase Impacts include: 

• Displacement ofpersons and businesses; 

• Demolition of structures; 

• Impacts on air quality; 

• Impacts on nolbient noise and vibration levels; 

• Impacts on water resources and drainage; 

• Construction waste generation: 

• Disruption of public utilities; 

• Modification ofLnndseape; 

• Impact on Traffic; 

• Impact on Pu~lic health and safety: 

• Impact on Occupational heulth and Safety; 

• Construction camp issues; nnd 

• ArchaeologicaVcultllral impacts. 

Operational phase impacts include: 

• Improved Air Quality 

• Noise aud Vibration 

~-
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• Road Safety and Travelling Comfort 

• Improved Transportation Services. 

• Improved Access to the City Centre 

• Reduced Vehicle Optlrating Cost and Expenditure on Transport 

• Reduction in Government Expenditure on Fuel 

• Increased Vehicular-Pedestrian Contlicts 

• Displacement ofTrotro Operators 

• Potential Traffic Congestion 

- 7.3 IJotentiaJ Construction Phase Impacts 

The potential environmental and social impacts associated with the proposed project works include those 

described below. 

7.3.1 Displacement oJProject Affected Persons/Businesses 
The results of the baseline surveys indicate that the reconstruction of sections of Winneba Road from the 

..- First Light to Obetsebi Lamprey Road, Graphic Road and Kwame Nkrumah Avenue intoexc\usiy!'l BRT 

bus Janes will displace some stakeholders who earn their leaving in the road corridor. Major stakeholders 
who will be affected are presented in table 7.1 below. 

Table 7. I Identification ofProject Affecied Persons 

Vehicle Owners 
to be affeoted 

To reduce 
congestion in the 
corridor -

Operating on Road from road sidewalks pedestrians to use 
Sidey.'lIlkIPavements the sidewalk 
OIround Knnllshic 
Mllrlret 


AS$Qfted Traders To for 

Operating ill Road construction 

Medillll 


Okllishie Kumasj Total 
CWo Servir.e 
Operllting in Road 
Median 

Open\ting in Road 
Median 

To aUowfor 
construction 

To 
c{)n~'trUction 

7.3.2 Demolitiorr ofStructures 
The only permanent structures that will be demolished are two passenger sheds at the yard of the Metro 
Mass Transit at the Bonsn Brothers area. These sheds will have to be demolished to create space for the 

BRT terminal. 

I I 
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7.3.3 Air Qualify/Dust Pol/ution 
C.onstruction works will involve excavation and other earthmoving activities that will release dust particles 
into the air. TIle delivery ofsand, gravels and aggregates to the project sites witI also release plumes ofdust 
into the atmosphere as will the movement of construction equipment and trucks on exposed loosened soils. 
The quality of air in the work area would deteriomte with an increase in levels of dust. The higll level of 
dust in the atmosphere is considered significant since the project corridor is very busy with a high 
concentration of persons in places such as the Kaneshie Market, Abossey Okai Spare Parts Market and the 
Donsu-Brothers-UTC area. Thus, a significant number of persons engaged in business and the travelling 
public would be exposed to dust pollution. The extent of the pollution would depend on the intensity of 
works and the season; intensive works during dry periods (ie. Harmattan season between November
February) would generate the most dust. 

Fwnes from construction equipment (asphalt plants, concrete mixers, etc) and trucks plying the road would 
increase the concentration of carbon monoxide, nitrogen oxide, lead, hydrocarbons. and specific particulate 
matter in the air. These pollutants can induce several health problems (coughing, sneezing and eye 
irritation). The impact is considered to be negative and significant particularly in areas where commercial 
activities and residential accommodation are located close to the road. 

The 24-hour PM 10 values at the Graphic, First Light and Mallarn Junction monitoring sites range from 25.7 
to 3421j.tglm3

, 29.6 to 2672J.1g1ml. and 28.5 to 27901lg/mJ respectively. These indicate high levels of 
particulates in the aIr in the project corridor. Dust and other particulates released into the atmosphere 
during the construction phase of the project would.th~refore inoreasethe volume of particulates and 
therefore have a ctiinul&tive effect on ambient a.iI: quality. The changes in quality of air are considered 
significant since they could have direct implications for the health of workers on site and the general 
public. Mitigation measures will be required to reduce the impact of project activities on air quality within 
the project area during the construction phase. 

7.3.4 Noise and Vibration 
Noise levels measured at the Obestsebi Lamptey Circle and Mallam Junction Total Station are high with a 
Leq (24hr) of 69 dB(A) and 64.7dB(A) respectively. Ambient background noise and vibration levels are 
expected to increase as a result of various construction activities including excavations, drilling, piling, 
ramping and the operation of heavy construction equipment and trucks. Construction equipment that would 
be deployed at the project sites include dozers, graders, scrapers, concrete mixers, and pile drivers could 
generate noise levels in the range of 75-·1 00 dB(Af, increasing the ambient noise level. 

The use of these equipment would result in the emission of high noise levels along the project corridor, 
especially at work sites between First Light Junction and the Kwame Nkrumah Avenue. Businesses and 
residents closest to the work sites would be exposed to noise levels which could be highcr than EPA's 
ambient permissible daytime noisc level of 60 dB(A) for commercial or light industrial areas. High noise 
levels would constitute a significant nuisance in places such as Kaneshle Market, Abossey Okai Spare Parts 
Market and where there are Jarge concentrations or persons. Construction workers will be the most exposed 
1;0 high noise levels. 

Vibrations w111 occur when heavy construction equipment and Jarge trucks operate at the work sites. 
Continuous vibrations can cause cracks in structures and create discomfort and nervous problems in 
humans. The overall impact of noise and vibration on the surrounding environment is expected to be 
significant but temporal; noise generation at a work site \1fould cease with completion of project works 
there. 

1 US EPA, 1997; "Noise from Construction Equipment and Operations, buijding Equipment and Home Appliances'. NTID 300.1 

-
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7.3.5 Impact (Ill Water Resources amI Drainage 
Of the water bodies in the project corridor, it is theQd~w Stream that will be directly impacted upon by 

construction activities since the Lafa and Bawere Streams ate located outside the main work zone (Le. the 
First Light-Kwame Nkrumah Avenue). Expansion works on the existing Odaw Bridge will involve drilling 

and concrete works within the Odaw channel. This will introduce debris and earth directly into the Odaw 
Strean1, Soils removed as a result of the drilling works will be released directly into the channel. Cement, 

sand, stones and other materials could also be released into the stream during reintorcement and concrete 
works. 

Surface run-off from construction sites and camp would carry hydrocarbons e.g. waste oil and lubricants 

into the Odaw Stream. The impact On water quality is considered negative and cumulative since the Odaw 
Stream is already burdened witb domestic, municipal and industrial wa')tes. 

Implementation of the project would necessitate excavations and earth movements. These activities would 
expose loosened soils which could be washed and deposited in nearby drains. The construction of new 

culverts could also result in the siltation of watercourses. The significance of the siltation of drains and 
watercourses is that it would be adding to the waste loads already deposited in most of'the drains in the 
project corridor. Drains in the area are choked mostly with plastic and domestic wastes and this affects the 
fhle Jlow of storm water leading to flooding in areas along the road corridor. The deposition of silt resulting 

from works on the BRT project would therefore be contributing .10 the problem or llooding in the area. 
Generally, in the Wl1struction phase, the impact on water resources and drainage would be negative and 

significant. 

i..t.iS Gem~raJjon ofConstrucliOil Waste 
Large quantities of construction waste would be generated from works on the project roads. The 

construction of the BRT route would involve removal of the median in tbe project roads together with all 

objects (billboards, avenue trees, c:tc) within it, parts of the existing bituminous road surface and old bridge 
materials on the Odaw Channel. The concrete crash barriers and pedestrian foolbridges in front of the 
Kancsbie Market would also bi: removed. Betwccn Mallam and First Light Junction, 2,400m3 of debris 
from the demolition of the existing kerb iucluding foundation would be disposed off. From First Light to 

UTC area, works will illvolve. the removal of existing kerb and surface dressing and disposal of all 
estimated 22,540m' of waste. About 800m3 of waste will be generated from the demolition and site 
clearance between Kwame Nkrumah A venue and Barnes Road, About 50 avenue trees on the Graphic road 

and Kwame Nkrumah Avenue would be uprooted. These wastes would have to be removed from the work 

zone to create an obstruction free environment for the effective execution of the project works . 

7.3.7 Constructio1f Camp Impacts 
The Contractor wiII establish a construction camp at a location in the vicinity of the proposed BRT route. 
However, the potential sites for the camp bad not been identified at the time of the assessment. Facilities at 

the camp will probably include offices, laboratories, asphalt and concrete batching plants, vehicle 
maintenance workshops, material storage areas and ablution facilities. 

The construction and operation of the camp wou1d result in some impacts that would require mitigation, 
Dust generation and soil erosion would result during site preparation and construction activities on U1C 

selected camp site. 

Used oils and fuels generated from the servicing of project plant, equipment and trucks as well fl.'J spent 
chemicals from the laboratory would constitute an impoI1ant source. of liquid waste. The liquid wastes" if 
110t managed properly could lead to ponution of both surface and underground water as well as soils. 
Improperly managed oils cou1d b~ washed into surface drains and eventually into the Odaw Stream as well 
as contaminate underground water resources through spillage. 

-
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Noise and fumes from concrete and asphalt plants in the camp would exposure persons in the area. to 
disturbance and air pollution. Material wastes, mainly waste paper and packaging materials, will be 
generated in the offices. Volumes of these wastes is however likely to be low and insignificant as 
administrative activities would be minimized. 

Considering that over 200 persons will be employed on the project, liquid and solid waste from the ablution 
facilities will be an important waste stream that will have to be managed properly in order not to create 
insanitary conditions which could result in the outbreak of diseases. 

An important environmental risk at the camp would be the outbreak of flres. 111e use and storage of 
inflammable fuels and oils in a space where activities such as welding will take place could create 
conditions for fires, Since various electricity-powered ofTIce equipment and appliances such as computers, 
printers and air-conditioners. etc will be installed. electrical t1res could be a real danger at the camp. The 
use of inferior cables, faulty electrical wiring. improper installation and overloading of circuits are aU 
electrical faults, which if not detected early and rectified could result in fires. Fires at the camp could lead 
to injuries. loss of lives and damage to properties. 

7.3.8 Disruption ofPublic UtilitIes 
The project corridor has a mix of indlliltrial, commercial, residential and service land uses and hosts the 
Kaneshie Market, the Abossey Okai Spare Parts Market, the Bonsu Brothers-UTe business area, as well as 
many leading businesses including banks, shops and offices. The cQrridor is therefore served with 
electricity, telephone facilities and water which are supplied via underground and overhead cables and 
pipes. Thelle underground pipes and overhead lines along and across the project roads will have to be 
relocated to make room for the proposed project works. 

Excavations and other earth moving activities could destroy electricity cables, telephone cables and water 
distribution pipes if they are not relocated prior to the commencement of project works. It is estimated that 
l.35km ofpower lines, 9km of water supply pipes, 2.14km of telephone lin.es along the road corridor will 
have to be relocated. The relocation as well as potential destruction of the utility lines would result in 
temporary disruption of power, water supply and telecommunication services to suburbs of commercial, 
industrial and residential importance along the project road as wen as other areas serviced by these utilities. 
TIle impact on public utilities in the construction phase is negative and significant as it will impact 
negatively on the livelihoods of several thollilands of residents and socia-economic activities in the suburbs. 

7.3.9 Traffic Impacts 
Traffic Diversions 
Construction activities on the project roads are likely to cause traffic delays. especially-in busy sections of 
the road such as the Kaneshle Market-Obestebi Lamptey Circle, Graphic road and Kwame Nkrumah 
Avenue. With the trafTIc volume of more than 25,000 vehicles daily, it will be necessary during the 
construction perioo to move traffic off the corridor onto certain designated diversion routes in the 
neighbourhood, This will help in creating sufficient road space for project works to'progress efficiently and 
safely. 

Construction works on the Odaw Bridge and tbe Flyover Bridge would obstruct the free flow of traffic 0(1 

the Graphic road with the attendant traffic congestion. Traffic on the road wOllld therefore have to be 
diverted onto existing routes in the project area or routes built at the bridge points for the purpose. 
Construction activities on the circular roads would also affect the flow of traffic to the CBD. 
Traffic diversions may ob:,truct routes from residential areas to offices, market'! and other areas thereby 
in(.,'Teasing travel times for pedestrians and vehicles. Traffic jams, increased periods of waiting and traffic 
acoidents may result from traffic diversions. The impa(..i ofproject works on traffic and road users would be 
negative and significant. 

~-
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Vehicular-Pedestrian COl1flicts 
Related to the traffic diversions are pedestrian-vehicular conflicts which are likely to occur on the project 
roads and diversion routes. This impact will occur in tbe work zone and the neighbouring suburbs between 

members of the general public, project workers, trucks and equipment used by the Contractor(s). Such 
conflicts will be most pronounced.in the areas of high commercial activity or heavy traffic such as the First 

Light-Kaneshie Market area, Graphic road, Kingsway-UTC area. 

7.3.10 Public Health anti safety 
The effect of emission of smoke and hydrocarbon particulates from project plant and equipment as well as 
dust pollution on public health has been alluded to elsewhere. Additionally. execution of the project could 

have m~gative implications for the health and safety of the general public, particularly the thousands of 

residents and persons who do business along the project corridor. Project activities could create conditions 

for malaria and otber diseases as well as expose the public to accidents and injuries. 

(a) Malaria 
During the construclion phase, stagnant water could collect in pits and trenches created as a ~u)t of 

excavations at the project sites. The collection of stagnant water would create conditions suitable for the 

breeding of mosquitoes and other disease vectors. The breeding of mosquitoes, particularly in the 

residentialneigb bourhoods, will expose residents to mosquitoes with the attendant increase in the incidence 

ofmalaria. 

(h) Other Diseases 
Inadequate management ofdomestic solid and liquid waste and construction waste generated at the work 
sites and consttuction camp(s) would create conditions for the growth of vectors ofdiseases such as cholera 

and dysentery. The outbreak ofthese diseases would have far-reaching negative implications for the health 
of residents in the environs of the project corridor. 

(c) Safely 

Project activities such as excavations and truck movementswoukl expose members of the public to risks 

such as accidents and injuries. The project roads traverse busy residential, commercial and industrial areas 

with lots of persons undertaking various ventures. These persons will be operating in the space where their 

presence and activities could bring thenl into conflict with construction activities. Such conflict would 
expose them to risks and hazards· that could result in injuries and fatalities. 

7.3.U Occupational Health and Safety 
Construction activities would expose about 300 workers on site to conditions that could be hazardous/risky 

to their health and safety. The potential for safety and health hazards will be most acute when: 

• 	 Workers are not provided with adequate personal protective equipment and enforced to use tn~!p; 

• 	 Technical specifications relevlmt to safety measUres are disregarded in the installation and USe of 
plant and equipment (e.g. negligent execution of works. general non-observance of safety rules) 

leading to inherently unsafe systems; 

• 	 The operating personnel have not recdved sufficient training and experience in connection with 
safety measures and their observance; and 

• 	 Improper and insufficient supervision ofworkers. 

The workers will be exposed to dust pollution and its attendant rcspimtory difficulties; noise and vibration 

that CQuld result in temporary or permanent hearing loss; injuries resulting from falling from heights and 
falling objects, as well as from the improper handling of equipment and rools. The workers CQuld also 
suffer cuts by stepping on sharp objects such as nails and, other meta! off-cuts .. Injuries could also occur 
from clashes beLween vehicles and the workers as they both opera1e within the same space. TIllS impact is 
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considt:Ted significant since it affects human lives and would therefore require adequate mitigation 
measures. 

7.3.12 Landscape Modification 
Removal of the median in the project roads, excavations, stockpiling of aggregates and other materials as 
well as roadside littering will modify the landscape. In nddition. large quantities of construction waste will 
be generated. Improper stockpiling of such waste and the indiscriminate parking of construction equipment 
could affect the aesthetics of the project area. Since the project roads pass through. commercial and 
industrial areas in or close to the CBD of Accra, the impact oftbe project works on the aesthetic and visual 
quality of the landscape is considered negative and significant The impact would however, be temporary 
as it would be existent mainly during the construction phase of the project. 

It is expected that the local visual characteristics ofthe Graphic road would be affected by the presence of 
the Flyover Bridge. Currently, motorists and pedestrians have a good view of Graphic road. However, with 
the construction of the 6JOm~high bridge, this view will be blocked. Optical impairment of the landscape 
by the presence of the bridge is unavoidable and could be regarded M a residual impact. 

Large volumes of aggregates, sand and gravel will be required for construction works on the BRT route and 
these will be worn from sand pits, quarries and borrow pits. Landscape disfiguration will occur with the 
establishment and operation of the sand and borrow pits and quarries, 

The reconstruction of the OLC roundabout to allow for the bus lanes to pass through the middle of the 
roundabout will result in landscape modification (figure 3.1). Redesigning the OLe roundabout will result 
in aesthetic and visual quality impact ofthe landscape whIch impact will be permanent. 

7.3.13 Archaeological I Cultural Impacts 
The likelihood of disturbing chance finds appears to be low as there is littlc or no evidence of 
archaeological sites in the project corridor, especially between Fist Light Junction and Kwame Nkrumah 
Avenue, where most of the excavations and earth movements would take place. Although there is a remote 
possibility of the existence of such sites or objects, it is important that this potential impact is considered 
and appropriate mitigation proposed for it. 

The BRT route is of median location and would go through the Obetsebi Lamptey Circle. Located in the 
centre of the Circle is the statue ofObetsebi Lamptey. The creation of the BRT would therefore involve the 
removal of the part of the Circle and the statue. This could lead to public agitation ifnot properly handled, 
Such development could lead to delay of implementation and could cause serious (;orporate risks. 

7.3.14 Economic lmpad 
The BRT project would create employment opportunities for skilled as well as unskilled labour in the 
project area, It is estimated that some 300 persons would be directly employed in the construction of the 
BRT, In addition to these employees, the project would create indirect employment or income-earning 
opportunities for a number of people, such as food vendors and petty tra!iers,who would provide 
supporting services to the employees. There will also be opportunities for people engaged in the project 
implementation to upgrade 1heir technical skills. The impact on employment and income is considered to 

be significant and positive in both construction and operation phases. 

7.4 Potential Operational Pbase Impacts 

The operational phase of the project will have mostly positive impacts since most of the negative effects 
will be significantly minimized. However there will be some negative impacts associated with the 
operational phase. The positive environmental Impacts ofthe BRT would include those described below. 
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7.4.1 Improved Air Qutliity 
Most of the tro-tm's and buses plying the Winncba and Graphic roads are not energy efficient and emit a 
lot of smoke and hydrocarbon particulates into the air. With the implementation of the BRT project and the 

replacemell1 of the tro-tro's and mini-buses with energy efficient large buses, there is likely to be a 
significant reduction in vehicular emissions into 111e atmosphere. It is estimated 111at the BRT wilt reduce 
carbon dioxide by 10 percent The resultant improvement in air quality would have very positive impacts 
on publio health, especialJy for the hundreds of residents and people who do throng places such as the 

Kaneshie Market, Abossey Oka! Spare Parts Market and the UTe area to do business every day. 
Improvement of the road condition will ease the movement of vehicles and result in a more cost effective 

consumption of fuel and reduced production of exhaust fumes by vehicles using the road. Consequently, 
there will be improved air quality along the road corridor. The post construction impact on air quality is 
therefore positive. 

7.4.2 Noise ami Vibration 
l:Iigh noise and vibration levels associated with the construction phase of the project would cease after 

completion of the works. In the operational phase, vehicular movement would cause noise and vibrations 
but the impacts are not expected to ex.ceed the present level ofnoise and vibration. There will be significanl 

reduction in noise associated with the removal of tro-tro's and mini-buses and their replacement by more 

efficient large bus services operating within tIle BRT lanes. 

7.4.3 Road Saje(11 ami Travelliltg Comfort 
The use of tmnsport terminals for loading and unloading passengers and the traftic safety measurements 

that the BRT designs tuke into account will significantly reduce vehicle~vehicle and pedestrian-vehicular 

conL1ict5. Overall increases in vehicle speeds through traffic management measures and n'.n1oval of 

congesting activities at infonnal tro-tro terminals dotted along tile road will result in suhstantial reductions 
in bus passenger travel times for trips made within the Winneba Road corridor. The provision of overhead 

bridge over the railway line including the provision of an at-grade pedestrian walkway will reduce the 

human-rail-vehicular conflicts and the associated accidents in the area. The impact is significant and long 

term but localized. 

7.4.4 improv(!(/ Transportation Services 
The introduction of the scheduled BRT servke in the project win improve road transport services in the 
corridor drastically. The large capacity buses will augment the existing number of buses that ply 
communities within the project corridor such as the Metro-mass transit buses. TIle proposed scheduling of 

the movement of the BRT buses will promote efficiency in the service delivery. The proposed BRT service 

is expected to reduce wai1ing time in for passengers. This coupled with the use of modern buses and the 

introduction of new fare collection system will enhance the quality of journeys in the project corridor 
during the operational phase of the project. This impact is significant and long tenll. 

7.4.5 ImprovedAcces.f tn tile Cit), Cefltre 
The proposal to develop n dedicated bus lane from First Light Junction to UTC (Bonsu Brothers) for the 

operation of 3RT system will reduce the travelling time between communities along the Accra·Winneba 

Road and Accra Central (City Centre). The cX"Pansion of the Odaw Bridge and the provision ofan overpass 
bridge across the railway line are also expected to reduce traffic congestion on the Graphic Road. These 
two interventions under the t)foject are expected to improve access to Accra Central from western corridor 
during the opcrationall,hase of the project. This impact is significant and long tenn as well as regional. 

The significant reduction in trdffic congestion and the improVed travel times within the Winneba corridor 

will have a positive impact on trade and commerce and other economic activities. The BRT and the 
associated gains in travel times would be good for business as improved access to markets, offices and 
commerciallbusiness areas ill key to enterprise development and growth. The movement of persons, goods 
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and services from the Western aml Central regiollS and Kasoa and its environs in particular to the CBD 

would be greatly enhanced and the return flow would equally be fast and safe. 

7.4. '6 Bedliced Veiliete Operating Cast and ExpelUfilUre Oil Tru mport 
Upon the completion of the project, motorists will benefit from the saving accruing from a reduction in the 
vehicle operation cost This wiII happen in two ways. Firstly, construction of the over pass at the railway 
crossing on the Graphic road traffic conditions will improve leading to improved speeds. Given tlie inverse 
relationship betwcen speed and fuel consumption expenditure on fuel and lubricants will reduce given 

pump prices. Secondly, with the introduction (lfthe more efficient public BRT system in the corridor it is 
envisaged that there will be shift from the use private vehicles to the public transport system. As the unit 

cost of accessing public transport is lower than the use of private cars, households are ex.pected to make 
savings on their monthly expenditure on transport all things being equal. This impact is significant, long 

term ano regional. 

7.4.7 ReductiQfl iff Govemmmf Expemlitllre 011 Fuel 
Closely related to point above is the expected reduction in the importation of fuel by government. This will 
result from the expected shift to public transport and decongestions on our roads. Fuel import is a major 
item to tIle current account section and major contributor to balance of paymcllt problem and inflationarj 
pressure in Ghana. The expected reduction in the impOltatioll of fuel associated with the pilot project is 

slightly significant. long teon and regionaL 

7.4.8 Negative .Impacts 
The operational phase may present some negative challenges that needs to be mitigated. Some of the 

expected negative impacts during the operational phase are discussed below. 

a) .increased Velliclililr-Pedestriall ConJlicts 
The existing two carriage ways will increase to three after the segregation ofthe bus lane from the mix 

traffic lanes from Graphic Road to First Light. This means that pedestrians will have to. cross Lhree carriage 

vrays instead of t\\o. This has the potential to increase vehicular-pedestrian conflict during the operational 
phase of the project Knockdowns could increase when pedestrians cross the road without proper caution. 

An issue that could arise during the operation of the BRT is that of overcrowding at the bus stations 

especially at those sections where the BRT is segregated from tile mixed tramc. There is a temlency for 
waiting spaces to get overcrowded with pedestrians waiting to cross the road from or to the bus stations. 

This issue could be worsened with the arrival of two or three ERT buses at about the same time with the 
passengers nlshing to the crossing point at the same time. [n the event ofsuch a situation, the tcndem ..-y ti:)r 
vehicular-pedestrian conflict could Increase significantly, resulting in knockdowns. Children will be at 

greater risk since they are usually out-muscled by older folk in such situations and may more likely be the 

ones pushed onto the street. This impact will be significant at terminals sited near schools or market places 
where there would be significant numbers of school children or market women crossing the road, 

b) Displacelttf!IJi ofTt'otro Operators 
Tro-Iro and bus vehicles account for nearly 39% of all vehicles along the project corridor. These are likely 
to be displaced with the more efficient 13KT service. 11115 situation could result in untold economic 

hardship to tbe operators of the existing public transport services. BOU1 drivers and their car owners may be 

oul ofemployment resulting in economic hardship for their dependants. 

c) Potellti.al Trafflf..· Congestioll 
Table 5.7 shows that about 39 % of all vehicle trips are made of lto-tros and buses. Analysis afpassenger 
now by vehicle type underlines the importance of public transport hI a majority uf traveler.s along the 
cNridor as over 80% afthe trips are made on tro-tres or buses (table 5.8). From First Light to OLC, two -·ti. 'Tt t 
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lanes will be taken (one from each carriageway) from the existing six lanes for segregation into the BRT 

lanes. TIle number of lanes on each c.lIriageway wiU thus reduce. Dedicating lanes for BRT thus implies 

that traffic congestion will increase in the other lanes other than 1he dedicated BRT lanes a.~ more vehicles 

will now have to use the remaining IWO lanes. This will increase travel time for majority of road users. 
Inefficient managementofthe-BRT services thus will affect about 80% of travelers on this corridor.· 

Summary: 
In summary, th~ cxpc<-ted outcomes of the BRT project, listed below, would offset the adverse effects 

associated with the project implementation: 

• 	 Reduction in noise and air pollution associated with the removal of tro-tros and their replacement 

by more efficient large bus services operating within the BRT lanes; 

• 	 Reductions in bus passenger travel times for trips made within the Winneba conidor; 

• 	 Overall increases in vehicle speeds throllgh traffic management measures and removal of 

-
 congesting activities at informal tro-tro terminals; 

.. Introduction of tra ftie contro I measures at junctions to reduce vehicle and pedestrian accidents; 


.. 

.. Transfer of vehicle and taxi passengers to new bus services; 


Stimulation of development associated with improvements in accessibility along the corridor and in 


.. 

.. 
theCBD; 


.. Landscaping along BRT route and at stations; 


Improved drainage along the project corridor which has been subject to flooding; and 


Improvements in accessibility of residents of flanking communities through the provision of 

r'~ 

additional feeder bus routes and services to BRT stations . 

...... 
7.5 Eva lua tlo 11 of Potentiall'ositive and Negative Impaets 

The environmental and social impacts are scored on a basis of 0 to a maximum on. Positive impacts are 

indicated by positive signs (+) and negatIve ones by negative signs (-). The number reflects the magnitude 

of the impact, where I denotes low impact, 2 moderate impact and 3 high impact; "0" indicates that no 

impact is expected. TIle score for the identified impacts of the project is presented in table 7.2 below. 

Table 7.2 Scoring ofPositiVI! lind Negative Impacts 

·2 

-2 

-3 

·3 

·3 
-3 

-3 
-2 

Displacement of project affected -3 	 0 Yes 

0 	 Yes 

+1 Yes 

+1 Yes 

+2 Yes 

0 	 Yes 
~ 

-

.. 

~ 

-".--~~---

0 	 Yes 
---~,~--""".-

+2 Yes 
+1 

Yes 
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8.0 MITIGATION OF ENVIRONMENTAL AND SOCIAL lJVIPACTS 

8..1 Introduction 

The issues of envirorrrnental concern mostly relate to the construction phase of the project and to the 

activities of the Contractor. The emphasis of the assessment has been on the construction phase impacts 

and therefore, as outlined below, the Contractor carrit:s the responsibility of implementing measures to 
mitigate the negative outcomes of the atti\liti~s. However, the ultimate environmental management 

responsibility for the BRT project will rest with the DUR. 'I11e Environmental Management Unit of the 

DUR will work c10sdy with and support the Contractor(s) to ensure thaI <tppropriale mitigation measureS 
are implemented. 

8.2 Mitigation of Construction l>1tasc Impacts 

8.2.1 Displacement olProiect Affected Perso1ts ami Demolition (}lStructllres 
A number of measures ""ere adopted at feasibility and design stages of the project to minimize the adverse 
project impacts 011 the human activities, land use and pwpertie~ in and along the project routes. Notable 
among these interventions arc: 

1. 	 ConstructioT' of an overpass br;dgt~ over the railway crossing near Letap Jewellery on the Graphic 

Road to reduce the possible railway-road conflict; 

2. 	 The expansion and re~conslruction of the bridge owr the Odaw River on the Graphic Road to cater 

for the DRT bus lanes; 
3. 	 Converting two (2) Janes on existing dual c8niage way (6 six lanes) into the priority/exclusive blls 

lanes if possible (e.g. around the Kaneshie Market) to save structures like the Kaneshic Market, 

SG-SSB Bank and other structures; and 
4. 	 Using the road median of the K warne; Nkrumah Avellue around Sonsu Brothers as the pilot route 

rather than expanding the existillg carriage way. 

These de,'lign considerations have reduced illtcpsity of the adverse impacts on the human activities aml 
properties aJang the project routes, 

There are Ii number of activities and lund uses that wili be displaced before construction work can begin, 
for the petty ttadc~s within the median of the Kwame Nkrumah Avenueumund the Bonsu BlOlhvrs 

Building in Accra Ccntml and on the pnvetnent around the Kanesl1ie Markel whose temporary structures 

will be displaced, f pflropriate compensation will be paid f'Or the Joss of the structure and supplementary 
allowance to cover l'or short term unemployment and other externalities. All is..'>ues related to compensation 
have been addrcssc::: in the Resettlement Action Plan (RAP). In addition the traders ~lay apply to sell in 
any designated hawkers markzts. in the city. 

The fence walls of the two companies along the Graphic Road which will be demolished due to the 

construction ofthe overpass at the railway crossing will be insk'lted at a cost to the project while businesses 
whose frontages will be .t1Tected along the Graphic Road wm be compensat.ed for the land lake. 
Additionally, facilities belonging to the Ghana Railway Corporation which will be dcmolishe~ will aiso be 

appropriately valued and compensation Will be paid to the Corporation before they are demolishe<L 

Compensation tix tlh'SC denwiitiolls has be~n dc;.tlt with in detail in the ElA report on the bridge works on 

the Graphic Road. 

The shops who display theil wares on the pavement around tl:e Kaneshie Market will be asked to remove 
their wares from the pavement before construction bcgin~. 

All compensation and rcsctllcmcnt iSS\le~ will be handled within the Ft'altlework Mtlle O.P. 4.12, Act 125 
and other loc.,! and i'ltemational protocols. 
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The full costs ofTesettlement activities necessary to achieve the objectives of tile project are included in the 
total costs of the project. The budget is summarised below in table 8.1 below. Details on the compensation 
and resettlement are presented in the RAP. 

Table 8.1 Budgets Estimate o/CompensatiOlt (md Resettiemem 

-

.
8.2.2 Air Quulity/Dust Pollution 
The Contractor will implement dust suppression measures to reduce dust particles released into the air. 
Daily spraying of exposed surfaces hy water dowsers is the only practical method of dust suppression. The 

Contractor will confiml the estimate of the quantity of water that will be required for dust suppression 

before an application is made for a water use permit from the Water Resources Commission. The 

Contractor, depending on the weather conditions, will be required to water at lCabt once daily. The 

Environmental Monitoring Team (EMT) will be responsible for ensuring that the dust sllppression eatTied 

out by the ".ontractor is as effective as may reasonably be achieved through regular watering. 

The Contractor will organize works on the sites to ensure that the number of persons exposed to dust 
pollution during the delivery of cement, gravels, stone chippings and sand is kept low as mueh as possible. 
The Contractor will ensure that dust-producing materials are covered with tarpaulins when being 

transported by trucks. 

The delivery of these materials will also be organized in such a way that the bulk of them take place before 

0800 hours and after 1700 hours to limit the exposure of businesses and traders in the area to dust pollution. 
The delivery of these materials will also take place over the weekend, especially during late Saturday 
afternoon and Sunday. Similarly, where possible, major constmction activities that generate large volumes 
of dust would be scheduled for weekends when most of the offices and businesses in the immediate vicinity 
of the work sites wiII be closed. The Project Engineer wiII determine works that needs 10 be reserved for 

weekends. 

The Contractor will ensure that stockpiles of sand and gravels are doused regularly Lo prevent strong winds 
from hlowing the finer particles into the air. Cement would be k.ept in a store/warehouse to prevent the 
rclea'le of powdery particles into the air. 

The COl1bqctor wiII operate and maintain all plant and equipment in accordance with the specifications of 
the manufacturer to minimise emission of smoke and hydrocarbon particulates. The engines of trucks and 
equipment would be properly maintained and serviceu to reduce the emission of black smoke. The Project 
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Engineer will ensure that air quality requirements set out in the standard specifications of the Ministry of 
Transportation's s1andard specification for road and bridge works. 

8.2.3 Nuise 
Most noise-generating constmction activities will have to take place mainly between the working hours of 

0800-1700 hours to pre....ent the generation of high-level noise in the evenings. It is important that the 

working hours are adheredsQ ru; to ensure that residents lathe project corridor are no~ exposed to sleep

disturbing noise. Whenever it becomes necessary for some work to be done in the night, the hours will have 

to be approved by the Project Engineer having due regard for possible noise distmbance to the residents 

and businesses, 
r 

Since daytime noise will be inevitable during the implementation of project works, the Contractor shaH be 

req'lired to make the businesses and persons in the area aware ofthe disturbance prior to commencement of 

works. This requirement will be part oftbe contract conditions and included in the specialspecificatlons for 

the contractor. 'TIle Contractor would implement a public awareness program to inform the public and 

especially residents and businesses in the cotridorof the sohedule of project works. The Contractor will 
schedule the works to coincide with periods when the exposure of businesses and peupk will be limited. 

Ute Contractor will ensure that all construction equIpment and vehicles are weil servioed and operated 

according to the manufacturers' spccif1c.utions to limit the generation of unnecessarily high level noise. 

The Contra.ctor shall bear the re.<;ponsibility of repairing any damages caused·to buildings as a result of 
vibrations generated from the use of construction plant, equipment and machinery. 

B.1A 'Vater Re.wmrl'es anti Dnl;nage 
Prior to the s1art of the works, the Contractor shall submit to tIlt) Project Engineer for approval, schedules 

for carrying out temporary and permanent erosion/sedimentation control works, road works, bridges and 

other stnlcturcs across water courses, particularly the Odaw Stream. The Contract()r shall keep the whole of 

the works frce from contaminating water resources according to his obligations in the terms of the General 

Conditions of Contract. Except otherwise speciI1ed, he shall be responsible for the provision of temporary 

drainage works to dC2J with water, whether from existing drainage systems, water courses, precipitation or 

any other SQurce or calise. This will be ill addition to any pemlanent drainage works specified and installed. 

In discharging and dherting water he shaH avoid flooding or damaging other works or services and causing 

erosion. 

Exposed surfaces susceptible to ewsion shaH be seeded with indjgenou~ grass species or stabilized to limit 

the washing away of loose soils into the Odaw Stream and other water courses. Construction oftempomry 

berms, and use of temporary mlllchcs~ and other erosion control devices or methods will be employed 

where necessary to control erosion and sedimentation. These will be c!e.arly stated as part of the contract 

conditions. 

The Contractor will plan and execute earth and concrete works with due diligence and skill to prevent the 

release of materials into the Odaw Stream. The Contractor will also provide proper facilities for the storage 

of fuel, oil and lubricants as well as waste oils and lubrica.nts, to prevent lea.ks and spillage. which could bt~ 
washed into the Odaw Stream and other watt.'l' courses. 

8.2.5 Disposal ofCumdmciiolf ~y'aste 
The Contractor will use excavated gravels and other construction waste as fill material if tests on them 

prove them suitable. Where the gravels and constructiOll waste arc found to be unsuitable as fill material, it 
will be disposed of at a dump site approved by the Project Engineer and the District Assembly. 

51 Jilnua.ry flO I I 

http:Jilnua.ry


DUff nUT LVT '" - ESJA 

-


-


-


The Contractor will remove all construction debris and other wastes from the sites to ensure that the sites 
are free of all obstructions and the hazards they can PQtcntially create. The wastes will be hauled and 
disposed at designated waste dump sites approved by the Project Engineer. The Contractor will select wru;te 
disposal sites that are at least 500 metres away from sensitive locations Hke settlements, educational 
institutions, religious sites, play grounds, protected areas, streams and rivers, flood plains, and drainage 
channels. 

The Contractor will be responsible for managing and rehabilitating tlte dumpsites by planting local species 
of shrubs and other plants at the end of the project or whenever it is found necessary for this to be done. 
Under no circumstance will the Contractor allow the dwnpsites to be used for the disposal of hazardous 
waste materials. Used lubricants shall be collected and forwarded for recycling. The Project Engineer will 
ensure that waste disposal meets the requirements on pollution prescribed in the standard specifications for 
roads and bridge works. 

8.2.6 Public Utilities 
The Contractor shall be responsible for arranging, in liaison with the appropriate Authority, the relocation 
of or alterations to services such as power lind telephone lines, water mains, sewers and surface water 
drains which are aftected by the Works. The arrangements for such moving or alteration shall bb'subject to 
the agreement of the Engineer and the appropriate Authority and in accordance with the cun-ent version of 
the Road Reservation Management Manual for Coordination. 

The Contractor shall take all reasonable precautions to protect existing services during construction and 
during thei[ relocation and will be held responsible for any damage caused by him to existing works or 
services. The Contractor shall be responsible for the reinstatement of services so affected, at his expense 
and to the satisfaction of the Engineer. Installations adjacent to the Works shall be kept securely in place 
until the work is completed and shalilhen be made as sate and permanent as before. 

In arca~ where the relocation results in disruption over long periods of time, the contractor will make 
arrangement.;; for alternative supplies. For instance, if the relocation of water supply lines disrupts the flow 
of waler fo.r extended periods of time, the contractor will make arrangements for \'.iClter tankers to supply 
water to the affected households or communities. The Contractor shan inform the Engineer immediately if 
any existing works or services are exposed, located or damaged. 

All costs that may be incurred by the Contractor as a result of programming and co-ordinating work to 
enable any alterations to services to be carried out, and the cost of any safety precautions that shall be 
deemed necessary due to the proximity of the Works to existing services, shall be at the Contractor's 
expense. 

8.2.7 COllslructiOlt Camp Managemellt 
Upon the selection of a suitable site for the camp, the Contractor will apply 10 the EPA for an 
environmental permit before works on the camp begins. An environmental assessment will be carried out 
on the potential impacts of the location and activities at the sites and the report submitted to the EPA for 
approy~tl and issuance of an environmental pemlit. 

The Contractor will ensure that the camp is served by proper waste disposal facilities including incinerator 
pits for domestic solid waste, septic tanks for sewage and drains for surface rUll-off. The Contractor will 
maintain facilities such as toilets, bathrooms, offices and workshops to adequate standards. All facilities 
will be maintained in a sanitary condition to the satisfaction of public health authorities and the project 
engineer. The Contractor will adopt and enforce regulations to prevent indiscriminate urination or 
defecation otlts.lde the camp. Strict adherence to the provision on such facilities 'in the standard 
specifications will be ensured by the Project Engineer. 

52 Jan.lIllry 201 1 



DUll BFlT1,01' iI- ESlIl 

The workshops will be provided with proper oil interceptors to collect surface water run- off from areas 

around refueHing points and service bays. The Contractor will transport waste oil to the nearest 
commercially run oil disposal operator. No burning of waste fuel or used tyres will be aUowedat the camp. 
Fuel trucks servicing plant will be obliged to carry at all times, anti spill trays and a supply of suitable 

material, sllch as sawdust, for absorption of minor spills, 

The Contractor will provide proper safety in accordance with the standard specifications for road and 
bridge works ofGbana. The Contractor shall provide adequate security by day and night at the camp. This 
shall "indude the provision of suitable gates and fencing and the full-time attendance of permanent 
watchmen. 

Additionally, strict regUlations shall be instituted at the camp to ensure that operations and activities of 
workers at the camp do not pose a threat to the social order of communities in the project area. Unless 

otherwise instructed. upon completion of the Contract and. after receiviilg approval in writing from the 

Engineer, the Contractor shall take down and remove all structures forming part of his own camp and that 

or lhe Engineer, and shall arrange for the disconnection of all services, remove all drains and culverts, 

backfill trenches, fill in aU latrine pits, soaknways and atiler sewage disposal excavations, with the 

exception of items and services that are required to revert to the ownership of the Employer and shaH 

rcslorc the Site, as flIT as practicable, to its origInal condition and leave it in a neat and tidy condition. A 

detailed Environmental Management Plan (EMP) will be prepared by the contractor once tlle a site is 

selected for the work camp to deal with the'management of the camp . 

•'U.8 Truffic DiIJer9ioll 
A Traffic Management PIal} will be prepared, the implementation of which wm ensure that proper and 

sufficient trafTIc management systems have been put in place. It will be dearly stated in the contract 
documents that the Contractor shall implement all measures for ensuring safe passage of ImfJic on the 

project roads at all times. 

The Contractor shall submit a Traffic Control Plan related to traflic accommodation to the Engineer, not 

less than 30 days before work commences. Such a plan shall show amongst other things the method of 
protection of the public and give details of the hours (If operation, location, types and numhers of'traffic 

safety devices, bao'icades, warning signs, flagmen and the like. The Contractor shall provide and maintain 

temporary signs, barriers, lights etc. along diversions and existing roads adjacent to the Works in order to 

ensure the safe p.'lssage oflrufiic during the Contract i~ accordance with the Code of Practice tor Signing at 

Road works. The Contractor shall provide adequate notice of the implementation of diversion3 etc. and 
shal.! ensure efHcien1 and safe passage of traffic at all times. The Contactor shall at all times carry out work 
on the road in a manner Omt would create least interference to the flow of traffic. During execution of the 
works, the Conlrat.'tQf will in accordance with the directives of Project Engineer, provide and maintain a 

passage for traffic either along a pmi of the existing carriageway or along a temporary diversion close to 
the project roads, 

As indicated in the figure 8.1 below, westbound traffic on Graphic Road will be divclted through Additrom 
Road ,md Ornciul Street before rejoining the Graphic RO\ld. Northbound traffic will be rerouted on to the 

Ollicial Street through the Brewery Road and the Ahinakwa Road. Ea.\1.bound traffic will remain on 
Graphic goad. 

-
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Figure a.l Proposed Trafflc Di1'er.fion at Graphic Road (East) 

Westbound traffic 
..- rerouted from 

Graphic Road 

Northbound traffic 
rerouted from Official 
Street 

Works on the Winneba Road in the vicinity of Kaneshie Market will also necessitate the diversion of traffic 
onto neighbouring roads (see figure 8.2). As indicated below, west bound traffic will be rerouted. onto the 

Mantse Akrama Street through the Asafoatse Omanie Street and the Asafoatse Ashie Street before 
rejoining the Winneba road. Eastbound traffic will remain on Winneba Road . 

..... 

-
Figure 8.2 Proposed Trafflc Diversilln at KQne!~hie Market 

The Contractor shall take all necessary measures for the safety of traffic during the construction phase, 

including providing, erecting and maintaining traffic control devices such as barricades, signs, markings, 
lights and flagmen as may be rcquired by the Project Engineer for 1he protection of traffic approaching or 
pa'ising thl'ough sections of the road where work will be on-going. Additionally, the Contractor will 
provide excavation sites with effective barriers and reflective signage to prevent any accidental approach 

by vehicles during the day and night. 
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Upon completion of the works for which the temporary traffic arrangements or diversions have been made, 
the Contractor shall remove all temporary traffic installations, structures and signs and reinstate all affected 
rOMS to conditions similar to what prevailed prior to the 'commencement of construction. This shall be 
done to the satisfaction and approval of the Project Engl.neer. 

8.2.9 Pedestrian-Vehicular Conflicts 
Due to tbe busy nature of the project corridor and the fact that the traffic would have to be diverted onto 
access roMS in the adjoining residential areas, it would be extremely important to ensure that the travelling 
public, motorists, pedestrians and residents are made aware of project works to, among other things, limit 
v~hicular-pedestrian conflicts and the associated inconvenience, injuries and loss of Jives. The Contractor 
will be obliged to implement all measures for ell3uring safe passage oftraffic and pedestrians around or 
through the construction site and the neighbouring communities/residential areas at all times. The 
Contractor will provide appropriate traffic control devices as required by the ProjectI;jngineer and local 
Traffic Police. Traffic wardens will be employed by the contractor to help direct traffic:. The contractor 
will be required to provide appropriate warning signs on the road to alert both drivers and pedestrians. 
Approprhiu: speed limits would also be clearly posted at vantage places on the diversion rOMS. 

8.2.10 Landscape Modlflcation 
Management ofBorrow Areas 
The Contractor would consider the following criteria before finalizing the locations ofborrow pits: 

I. 	 The borrow area should not be located in agricultural field unless unavoidable Le. barren land is 
not available; 

2. 	 The loss of productive and agricultural soil should be minimum and separately preserved for re
spreading and re-use; 

3. 	 The loss ofvegetation is minimized; and 
4. 	 Required standard ofmaterials are available. 

Borrow pits would be established after thorough investigation of sites and a detailed report submitted by 
the CODtractorto the Project Engineer for approval. The submission shall include: 

• 	 Exact location markers to be placedin the field; 
• 	 Plan ofthe area indicating type and size of trees; 

• 	 Excavation plan (management ofvegetation and top soil, volume and depth ofexcavation); and 
• 	 Rehabilitation plan for borrow pit and interim road. Considerations would be given to waste and 

spoils to be received. grading and spreading of top soil, re-vegetation. seeding Iplanting of 
vegetation for protection of slopes from erosion, storm water management, erosion protection and 
ponding. 

The surface of borrow pits will first be cleared of all obstructions including grass and vegetation, and the 
top soils shall be carefully removed and stockpiled. After removal of tbematerials, the areawiU be 
levelled and provided with side slopes at batters not exceeding 1:5 unless otberwise specified, and 
adequately drained where directed. The topsoil will then be replaced, to the satisfaction of the Project 
Engineer. 

The Contractor shall be held liable if he Oi'lens up unauthorized pits and/or fails to rehabilitate any of such 
sites according to the authorized plan. The Engineer would seek the consent of the relevant institutions (e.g. 
Minerals Commission, the relevant municipal/district assembly and the EPA) before issuing certificates for 
fun payment to the. Contractor. Some amount of' money \l/ould be withheld if the Contractor falls to 
reinstate and also open up an Wl3uthorized site. The sum withheld wouLd be ample for bringing in another 
Contractor to complete the requirements. Rehabilitation of interim roads and borrow pits will take place as 
soon as they are no longer needed for the project and not at tbe end oftheproject. 
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The objective of the rehabilitation programme is to reinstate the borrow pit sites to a safe and secure area, 
which the genera! public should be able to sufely cnter and usc. Securing borrow pits in a s1able condition 

is a fundamental requirement ofthe rehabilitation process. This could be achieved by filling the borrow pit 
floor to approximately the access road leveL The re-development plan will be prepared by the Contractor 

before the start ofwork in line with the landowner's requirement and to the slltisfaction of environmental as 

well as public safety best practices. 

Aesthetics and Vi.mal Qualify Managemml 
The Contractor will be responsible for managing wastes generated at the project sites. The Contractor will 

remove all constructbn debris from the sites and dispose them at approved dumpsites. The Contractor will 

ensure that manholes anq. trenches resulting from excavcltions are back-fined as soon as feasible. In this 

c{mtext, pits and quarries could be llsed as landfills for thedisposa/ of spoils and re-vegetated. 

The Contractor will assemble all his equipment at the camp and will schedule the movement of his 
equipment and trucks to ensure that only those that are required for specific works are moved to the project 

sites. To enhance the aesthetics of the project area after construction works. the Contractor will employ the 
services of the Parks and Gardens Department or a private landscaping firm to implement the landscaping 

plan in the project design. 

8,2. II Archaeo/(JgicullCultural Impacts 
The Likelihood of disturbing chance Hndsappears 10 be low as there is little or no evidence of sites of 

archaeological or cultur..tl significance in the road corrielor. If during tIle course of construction a site is 

discovered, the Contractor will not disturb any chance fmds further. until an assessment is undertaken by a 

competent archaeological specialist and actions consistent with best practice arc implemented. 

If it is subsequentiy determined th31 signH1cant arduioo!ogical or clIltm·a.l items are likely to be found 
during wllstrllction, the Contractor with the approval of the Project Engineer and in collaboration witll the 

Ghana Museums and Monuments Board (GMMB) wiU implement chance find procedures to meet the 

relevant regulations. Procedures would include provision fora qualified. archaeologist/cultural historian on 

site during ground clearance and excavation to provide expert opinion on the significance of finds and their 

appropriate treatment: 

The statue at the OLe will be removed and kept with the GMMB for safe keeping, FlY!: weeks before 
works begin around the OLC, the project implementation committee will hold a stakeholders meeting 

(DUR, AMA, PWD, GMMB and t1unily representatives of Obetsebi Lamtey family). This is to inform 
tlJem of the impending works and to present to them the detailed rel;..'Ugineering plan of the roundabout to 

them. Arrangement for relocating the monument of Obetseoi Lamtey before constructiOli and reinstate it 
after construction activities will also be presented and agreed upon. The cost of relocation and 
reinstatement will be included in the conditions of contract and the Engineer will ensure that this is 

implemented. 

8.2.1'1 l't1blit: Ifr.wltlt ImdSujet)' 

(aj Se.uwlly Trfm.smilleil Di~'ea!ies (STDs) and II/VIAfDS 
The Contractor will provide an HlViAIDS Awareness Programme for the benefit of his employees and 
persons in the immediate neighbourhood of the corr~dor. To prevent exposure to STDs andHIVIAJDS, the 
Contractor will ensure that the employees and residents are adequately educated on the dangel'S of tJ1C 

menace. The Contractor willlialse with the Ghana AIDS Commission or an Approved Service Provider 

such as Ghana Social Marketing Foundatioll. to implement a workplace HIV!AIDS education program for 

the employees. The Contractor will post and maintain .Hl VIA rDS awareness posters at vantage points in the 
project corridor and in the communiti.es. The Contractor will also liaise with the service provider to proVide 

56 Janua.ry !!(jl I 

http:Janua.ry
http:communiti.es


Dun 	 DRT LOT 2 - ESIA 

construction workers and residents with pamphlets in languages they understand, which will reinforce the 
outcomes of the HIV Awareness Program stated above; Such educational materials will be made available 
10 the project monitoring team f'Or inspection. 

The HIV/AIDS awareness program \vill also include preventive activities such as peer education and 
counseling, condom use promotion and distribution. The Contractor will work with the Ghana AIDS 

Commission to make condoms available to its employees at readily accessible points which will be suitably 
protected for the duration of tbe contract. Additionally, the Contractor will also encourage voluntary 
mV/SID testing and provide information on services concerning support and care for those that are or 
might be infected. 

(b) Malaria ami other Diseases 
The Contractor will implement management practices aimed at eliminating breeding sites for disease 
vectors. The Contractor shall pump out water that collects in trenches and manholes created at the project 
sites. Also, manholes resulting from excavations will be back-filled as soon as feasible. In this context, 
borrow pits and quarries will be used as landfills for the disposal of spoils and re-vegetated' It is expected 

that the prevention of the creation ofpools ofstagnant water will belp in reducing the incidence ofmalaria. 

The Contractor will work to prevent diseases such as cholera and dysentery through the proper 
management of wastes, both liquid and solid, from the work zone and camp site. The .construction camp 
shall be provided with sanitary latrines and urinals and waste from these facilities will be channelled into 
septic tanks. The Contractor would ensure that the sewage system for the camp is properly designed. built 
and operated so that no health hazard occurs and no pollution to the air and watercourses takes place. 
Garbage bins would also be provided in the camp and regularly emptied and the garbage disposed offin a 
hygienic manner. -
(c) Pllblic Safe~v 
The Contractor will prepare a Health and Safety Plan as part of the EMP of the work camp which will 
cover all measures and precautions necessary to ensure the health, s3fety and welfare ofall persons entitled 
to be on the project sites. Such precautions shall include those that. in the opinion of the Project Engineer. 
are reasonable to prevent unauthorized entry into the site and to protect members of the public from any 
activities undertaken by the Contractor. Specifically, the measures will include: 

• 	 Public information and education program to alert/warn the public of construction sites and 
activities and the potential accident risks. Measures will include public announcements via radio 
and newspapers and the erection ofappropriate signage; 

• 	 Fencing off of the construction sites to restrict access to the public in order to prevent accidents to 
pedestrians; 

• 	 All trenches developed as part of utility relocation or construction activities will be sealed after 
construction work is over; 

• 	 Provision of temporary road access and pedestrian walkways and well laid out with directional 
signs to guide motorists and pedestrians. 

1J.2.13 Occupationailleulth amiSafety 

-

The Contractor will protect the health and safety of employees by developing and carrying out a safety 
training programme for them. The safety training program shall consist of an initial safety induction 
workshop, periodic safety training courses and meetings. Additionally, the Contractor will be obliged to 
ensure the health and safety of the workers by, among others, providing them with protective clothing such 
as hard boots, helmets, nose masks and overaUs. The Contractor will ensure the proper and adequate use of 
the protective clothing by all employees on site. 
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Site supervisors will ensure thut conditions on the sites do not unnecessarily expose the workers to potential -h1l7Mds and risks. Equipment and plant shall be serviced regularly to ensure smooth operation and project 

works will be scheduled to avoid vehicular-worker connicts in the work zone as much as possible. The 

Contractor will also take all reasonable steps to avoid increasing the risk of fire through activities on site. 

Very clear and legible "NO SMOKING" si.gns will be displayed in areas of high fire risk such as the fuel 

storage and vehicle workshops. Firetighting equipment (fire extinguishers and sand buckets) will be 

provided at vantage points in the camp site, material storage lIreas and workshops to fight any accidental 
fires. Additionally, fire prevention and fighting techniques would be included in the induction programs 
that will be organized for the workers. The Contractor will liaise with the Ghana National Fin:: Service for 

resource personnel to provide the training, which would include fire drills. 

The Contractor shall hfl.ve and maintain a well-stocked first-aid kit on site to treat minor injuries and 

ailments. The Contractor will also have an arrangement with a health facility in the project area wherehy 

workers who get involved in accidents or suffer major injuries will be quickly transported there for 
professional medical attention. 

8.3 Mitigation of Operational Pbase Impacts 

8.3.1 PedestriaJI-VeMculur con}Ucts 
All major junctions will be regulated by traffic lights in order to reduce vehicular-pedestrian conflicts. AU 

bus stops will have marked pedestrian crossing points controlled by traffic light", All arms of the OLe 
roundabout witl be controlled by traffic lights. This wm provide crossing points for pedestrians. The two 
foot bridges in front of the Kaneshie Market will be maintained with one fitted with a lift system for \ISe by 
people living with disabilities and the inlirm. These measures arc to ensure that pcdestrian~vehiclllar 
conflicts are reduced to the minimum. 

8.3.2 DisplacemcflojTr(J(ro Opef(ltor.~ 
As part of the implementation process for the UTP, an Operational Advisor for the transport operators has 

been employed to help reorganise the existingtranspon operators to t.ake over the operation of the BRT 

service. 111is is to ensure that the existing operators do not go out ofbussiness with the introduction ofthe 
BRT. The design ufthe BRT system is sllchtlmt there is the need for feeder services. Displaced trotros will 
be deployed too1her feeder routes to feed theBRT service. Thus, while the drivers and cperalors will move 

onto the BRT service, the trotro buses will be redeployed to other routes to offer feeder services to sustain 

the BRT service. 

8.3.3 TrafflcMaJlagemellt 
Displacing the 35% of tro-troslbuses from the mixed trafnc lanes wm have an operation 
flow impact (considering that buses have higher Passenger Car Unit (PCU) factor) of more than the 35%. 
More travellers on this corridor are expected to join the more efficient B RT service. Improving travel time 
for buses on the SRT hmc will bring improved mobility for 80% of lIsers and reduce emissions from the 
buses and noise pollution. As part of the project design, adequate space will be provided for passengers at 
the various bus stations. 
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9.0 ENVIRONMENTAL AND SOCIAL MANAGEMENT PLAN 

9.1 .Environmental Manag~ment-

-

-


-


-


It is important that the mitigation measures outlined in Section 0 are adequately implemented to prevent the 
occurrence of the identified negative impacts of the project or to minimize their effect, if they do occur. 
However, the effective implementation oftnese mitigation measures will, to a large extent, be dependent on 
the development ofan environmental management plan. 

The environmental management plan indicates how proposed mitigation measures will be implemented. 
responsibilities and the cost of implementation. The Environmental Management Plan (EMP) will act as an 
abridged Operational Manual for the project with respect to environmental and social issues during the 
implementation and operation of the project. It sets out in practical tenns, how the mitigation measures 
proposed should be implemented. 

Management of these impacts will also be best achieved through the incorporation of suitable clauses or 
:~nce bonds in the Contract Documents so as to enable1he Resident Engineers to control any of the 
activities which may result in adverse impacts. Rigorous enforcement of these environmental and.social 
clauses incorporated in the contract document will ensure the smooth implementation (If the mitigation 
proposals. 

9.1.1 Commitment ofDUR 
The issues of environmental and social concern mostly relate to the construction phase of the project and to 
the activities of the Contractor. However. as the project proponent, DUR is committed to building and 
operating the BRT in compliance with the environmental management and monitoring 
requirements/standards available. Accordingly, the DUR is committed to providing the Contractor with the 
requisite resources· and support to implement the mitigation measures. DUR through its Environmental 
Management Unit, will oversee the implementation ofthe EMP. 

AdditionalIy. DUR will incoq)(lrate suitable clauses Qr performance bonds in the contract documents so as 
to enable tbe Project Eng.ineers to control any of the activities which may result in adverse impacts. 
Rigorous enforcement ofthese environmental clauses incorporated in tbe contract document will ensure the 
smooth implementation of the mitigation proposals. 

',,,,~The DUR is committed to working with tbe Contractor, Engineer, EPA and other stakeholders to ensure 
that the BRT is constructed and operated with minimal impacts on the environment and socio-economic 
conditions in the project area. 

9.1.2 Ba.we Responsibilffy ()ftire Contractor 
The Contractor's responsibilities are defined in the following clauses, to be incorporated in the contract 
document or specifications for the works. The general conditions of contra<-1 are modelled on the General 
Conditions of Contract prepared by the International Federc.tion of cOnSulting Engineers (FIDIC 
ConditIons of Contract, 1999). Within these general conditions ofcontract is Clause J9.1, which deals with 
"Safety, Security and Protection ofthe Environment". 

9.2 Key Environmental and Social Clauses 

9.2.1 Gelltua/ Clauses 
Clause 1: The comractor shall be responsible for familiariSing himself/herself wilh all national and local 
legislation relating to his/her activities during the oonstruction phase oJthe project. 

Clause 2: The COIltractor shall throughout the implementation/conslnlction phase oJ the project take all 
reasonable steps to protect the environment on and off the sites so as to avoid damage or nuisance to 
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persons or propel'ty (!f the public or others resulting jrom POf{UJiOIl, noise or orher causes arising as a 
consequence ofhisiller methods of operation. 

9.2.2 Specific Clauses 

Waste Disposal 
Some quantities of waste, both liquid and solid, which are generated as a result of the project works, need 
to be dealt with adequately to avoid environmental problems, either on or off site. Effective spoil and waste 
disposal at the work sites and construction camp depend on the waste management plan drawn by the 
Contractor and approved by the Project Engineer. Elements of the waste management plan shall include the 

following: 

Clause I 

The Contractor shall CIt all times mailllain all sites under his control in a clean and tidy conditian and shall 

provide appropriate and adequate facilities jiJr the temporary storage oj' all wastes prior to disposal. For 

(o;ample, adeqtWle and appropriate waste containers fiJI' petroleum residues shall be placed in special 

areas designedfor the storage/disposal ofthe substances, 

Cfallse 2 
n11? CO/Itractor shall be responsible for fhe soft transportatiofl and rIisposal of all waste generated as a 

r.:su!t a/his activities in such a manner as will not give rise /0 environmental pollution in any form. or 

hazard to human or animal health. [/1 the event ofGny thu'd party being employed to dispose o./rwaste, {he 

Contractor shall be considered to have dischargerl his respOIlsibililles ()n~v when he has satisfied himself 

that fire proposed transportation and disposal arrangements are such m will not gil'/! rise 10 poUuJion or 

health hazard 

Clause 3 

The Contractor shall be responsible for tire proviSion of.uleqllate 8wlitmy facilities for his workforce and 

thert ofilia sub-contractor.~ 01 the base camp anrl all construction and ancillary sires. The Contract01' shall 

lIot allow the discharge ofany untreated sanitary waste fa groundwater or any surface waterCOllrse~ The 

COIl/ractor shall provide details of s(miJary arrangements ta the Project Engine!!,. and the DUR lor 
approval. 111is is to ensure that the proposed facilities are adequate and are unlikely to pollute water 

resources, ifproperly operated and mpintained. 

Clause 4 
To protect watercourses, no excawted material shall be dumped at feast 500 metres 011 both sides ifa/~l' 

waterCOltrSe, Location afthe spoil areas shall be determined by the Contractor anrl subject to the approval 

offhe Project Engineer, Excavated materials shall nol be dumped haphazardly, but shall be duly dressed 

lip (e.,g with vegetative cover) in a suitablejorm at selected places so as l10t to be washed away by rain 

Watl?r Re,~ources 
In view of the potential for accidental spillages and leakages of petroleum-based products and other 
hazardous materials associated with plant areasfconstruction c~mps, specific control measures are 

necessary to minimise possible pollution afwater resources. In this direction therefore, the fbllowing nrc to 
be incorporated in the specit1cations: 

Clause J 
The Contractor shall take all reasonable meosures, at at{ sites under his jurisdiction. 10 control the 
pol/ution afwater resources. 

cram;e 2 

-
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The Contractor shall put in place all reasonable measures to prevent spillage ana leakage of materials 
likely to caUSe poilution of water resources. Such measures shall include, but not be limited to the 

provision of bunds around fuel and oil storage facilities, and oil and grease wraps in drainage systems 
associated with '1lf!.hic/e and plant washing hays. servicing andfuelling areas, The Contractor shall submit 
detailf{ ofsuch pollution control measures to the DURfor approval. 

Borrow Pits 

Re-instating borrow pits to their near-original state after winning gravel, sand or soil have been a problem 
in construction practice. Some have. therefore, become receptacles for breeding grounds for disease 
vectors such as mosquitoes. In view of this, the incorporation ofthe following clauses has been proposed: 

Clause 1 
The Contractor shall reclaim all lands qffected in one way or the other during the construction phase to 
make them available for future use. Specifically. the Contractor shall reclaim the horrow pirs and quarry 
used. The Contractor shall ensure thai any J,'Yavel or borrow pit are re-graded and covered with topsoil to 

ensure their natural regeneration. Planfor each site should cover: 

• 	 pi/location and area: 
• 	 access arrangements; 

• 	 a working plan giving an outline ofthe direction. phasing and depth ofworking; and 
• 	 a reclamatiOfI plan indicating detail.~ offinal grading, drainage and sediment control, re-soiling 

measures and deaign after use; and arrangement for consultation, 

Clause 2 

The extent of the right.of-way being cleared shall be within the limits stated in the design in ordcl' fa 


reduce land destruction to the minimum. This reclamation shall be to the satisfaction of tlte Project 

Engineer 


Clause 3 

rife area explOited ,thaU be graded to an appropriate shape with mild slopes to tJVOid excessive erosion. 

These areas shall be re-vegetaled with grass, 'rees, shrubs etc to the satisfaction ofthe Project Engineer 

immediately after the work is completed. 


Eroswn and Slopes 
Construction works at the bridge sites in the rainy season or improper construction meihods, which leave 
the soil exposed unnecessarily, could cause significant erosion. 

Quuse 
The Contractol' shall take all rea.~onable measures at all sites under his contral, to protect all cuts and fills 
slopes liable to erosion and make them stabie, The curs and fills slopes shall be done at angles gentler 
than 900. 

Transportation ofMaterials 
Potential localised problems Call arise a.long the access roads as a result of transportation of raw materials. 

Cllfuse 
The Contractor shall ensure ,hal vehicles transporting raw materials along thlll 10caJ access roads do not 
cause a sajety hazard. excessive noise, dust or diaturbance to any local inhabitants. 

The Project Engineer and/or DUR shall have the righllO require the Contractor to carry out improvements 
tv the acce~'S roads. 

Traffic Management (laring Colts/ruction 
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There arc potential negative impacts for existing traffic, parking, access aod road safety as lhe project. 
works take pla.ce. Tllese can be mitigated by requiring the Contractor to undertake temporary traffic 
management measures. 

Clause 1 

The Contractor shall wke resl10nsible precautions to kee]) all pl/blic or private roads clear 0/ any spillage 

o/material/i'ol'll his traffic to the safisjclction of the Project Engineer alldlor the DUR All such spillage. 

which occurs. shall be cleared without delay. 

Clause 2 

The Contractor shall provide, erect and maintain 011 the site and at such positions on the clpproacl1es to the 

site. trqlfic signs and Inl/fic control sJgrwls necessary fbI' the direction and control of traffic, The sigm 

shall be rejlectorised or adequately illuminated bynight ina rmlIlfJer opproved by the Project Engineer and 

kept clean and legible at all tbnes, The Contractor shall reposWon, cover or remove signs U8 required 

during the progress o/the works, 

Clause 3 
The Contractor's operations throughout the contract shall be so conducted as to maintaill the flow of 

I;lxistfng road traffic. Tlte Coniractol' 's method of working within the pro/ut cQrridor shall be to the 

apprm'al ofthe Project Engineer. 

Clause 4
111e Contractor shall COllstruct and main/aill temporary diversion ways wherever the works will interfere 
with existing roads fo the satisfaction of tlte Project Engineer (lnd the DUR and 10 the approval oj the 

Traffic Police, 

Noise, Vihr"tioflllntl Air Quality 
Heavy construction planl and equipment can generate excessive noise as a result of inadequate silencing, 
whiCh may result in considerable nuisance to the public, e,g. during excavation and piling. Emissions 
(including lead, carbon monoxide, carbon di{lxide, nitrogen oxides, sulphur oxides, nitrous oxide, and 
particulate matters (ash, dust) from inadequately maintained vehicular engines can result in un increase in 
health hazard to the population fiving along the project cQrridor. 

Douse 
All vehicles and plal!t operated by the Contractor or his Sub-Contractors shall at all times be maintained 

in accordance with the original manufacturer's specifications and service manuals, with particular regard 

to the control ojnoise and particulate emissions. The DUR shall have the /'ight to require the. Contractor 

to replace or recli/Y any vehicle or plant, which in its opinion. emit,~ excessive noise or smoke withiu 24 

hours ofthe Cuntrm:t()r beillg so notified. 

Contractor's Camp 

Problems associated with the Contractor's camp could be minimised if appropriate regulations are 
established and necessary actions taken. This involves the provision of facilities an.dactivit\es both prior to 
and during construction. The following clauses are recommended: 

Clause 1 
The contractnr shall ovoid siting camps near t!cologicalJy sensitive areas. The contractor shall maintain all 

sites under his control in a clean and tidy condition cmd should provide adequate facilities jor lcmporary 

storage ojail waste prior to disposal. 

C{tlUlie 2 
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The contl'actor shall make adequate prolo/sion for water and electricity for use by his agents and the 
Engineer's staffon site. Specifically. the Contractor shall make provision/or the supply ofpotable water to 
site by the company's water tankers and stored in temporary reservoirs on site for drinking and other uses, 
TIle reservoirs shall be installed at appropriate locations to make them easily accessible from all 

directions. Electricity shall be provided on .~ite by the use ofportable generating plants or drawn from the 
national grid. 

Clause 3 
The contractor shall ensure that adequate sanitary facilities are provided at the hase camp mui 
construction site. Details of his toilet and other sanitary facilities shall be presented to the Project 
Engineer for approval, prior to the commencement ofworks. The latrines shall be maintained and cleaned 
in accordance with the sanitary requirements.of government health authorities. He shall indicate in detail 
the method(s} to thoroughly diSinfect andfill all latrines when no longer required. 

Clause 4 
.01'1 cq1llIJietion of'tJ!olZ~.jhe camp site shall be reclaimed to its previous use. The reclamation shall be 
done to the total satisfaction o/the ProjeCt Engineer. 

9.3 Key Responsibilities 

The key stakeholders in the environmental management of the proposed works are: the OUR, the Engineer, 
the Contractor, Public Authorities and, to some extent, the public. The EMP outlined in tables 9.1,9.2,9.3, 
and 9.6be!ow allocates the responsibility for implementation of the proposed mitigation measure.'i to the 
various stakeholders. 

Table 9.1 Environmental Mallagemellt Responsibilities ofDUR 

-


Inspectand together with the 
Resident Engineer, mark trees 

the road to be feUed 

Issue interim notes of approval for 
staged rehabilitation ofproject 
areas, e.g. construction sites, 
borrow 

-Ditto

-Ditto

-Ditto

-Ditto

-Ditto

-Ditto

-
-

-


-


issUe netiessaryinstructions and OUR Personnel, 
guidelines to be incorporated in the Supervision and 
project document. budgetary allocation 

for n'trln'f."..H,o 

Observe the overall environmental -Ditto- -Ditto
nertormllnce ofthe 

Issue instructions and guidelines 
for additional mitigation measures 
to be included during project 
execution, . 

QullrteriylMOnth1y 
reports 

-Ditto

-Ditto- -Ditto- -Ditto-

Approve of locations for quarries -Ditto- -Ditto
and borrows pits and plan for their 
rehabilitation. 

Conduct awareness raising -Ditto- -Ditto
campaigns on public health as well 
as 011 traffic 
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Organi7.e vahmtion and payment of 
compensation to project affected 
persons 

-Ditto -Ditto -Ditto-

Issue letter of recognition that all 
environmental obligations have 
been appropriately fulfilled 

-Ditlo ·Ditto ··Ditto-

Existing staff capacity at the Environmental Management Unit of the DUR may Hot allow it to fully carry 

out these responsibilities as well a'i lean the implementation ofthe EMP. There are currently two officers in 
the Unit with the requisite skills and experience to effectively carry out these responsibilities. However, 

these officers are engaged on other OUR projects and wLll therefore not be fully available to the BRT 

project. In view of this, it will be necessary for DUR to hire additional staff to the Unit andlor reorgani7.e 
the work schedule of the stamm as to free their timeto provide regular support to this project. 

Table 9.2 ElmronmeJIU,1 MaI.agement Responsibililies ojEPA 

t')rl11Jl1l1~" of the 

Issue necessary environmental EPA Support for Environmen1al 
permits. monitoring permits for tile 

works and aml.rri,es 

Approve of locations tor quarries -Ditto- -Ditto
and borrows pits and plan for their 
rehabilitation. 

Observe the overall ellvirOlllnelltal ·Ditto- -Ditto· -Ditto-

Provide advice and guidance on -Ditto- -Ditto- -Ditto
additional mitigation measures to 
be included during project 
executtOll. 

The EPA has enough capacity in the Environmental Assessment and Audit Department and other 
departments to carry out these envi.rollmental management responsibilities. 

Table 9.3 IInvironmelltai Management Responsibilities oJfhe Project Engineer 

Propose environmentally friendly Engineer Contract sum and Monthly{Quarterly 
BRT route alignment and design supervision Progress Reports 
standard. and Site Meeting 

Propose a route aligmnent requiring ·Ditto- -Ditto- -Ditto
minilnum or110 demolition of 

Design the project for the least -Ditto- -Oitto- -Ditto
negative environmental impact 
during the operationallHe of the 
HRT. 

Design the project for -Ditto- -Ditto- -Ditto

JanUil1)' :lOll 
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-


-


construction methods. 

Design the project prescribing -Ditto- -Ditto- -Ditto
materials with the least negative 
environmental impact. 

Incorporate any feasible traffic -Ditto- -Ditto- -Ditto
safety measures within the project 

.design: 

• Speed limit zones 

• Rumble strips 

• Lay-byes 

• Pedestrian crossings or walkways 

Design environmentally friendly 

bridge drainage systems:' 


• Install drains along the approach 

roads to avoid erosion. 


• Locate discharge points for drains 

• Install permanent bar screens in 

drains for waste trapping 


• Design turnouts from approach 

road drains to avoid soil erosion 


ll]corporate all suitable clauses 
requiring the Contractor to execute 
his work with due diligence and 
applying environmentally friendly 
methods. Any such requirement 
must be accompanied by the 
necessary methods for monitoring 
and enforcement. Clauses with 
principle content as outlined above 
are considered as the minimum 
requirement. 

Supervise and enforce the 
Contractor's performance on all 
environmental requirements 
included in the Contract 
Documents. 

Assist the Environmental 
Management Unit of DUR to 
monitor the overall environmental 
impact of the project and 
recommend additional mitigation 
measures for implementation when 
deemed necessary 

Liaise with the local health, traffic 
and educational authorities to plan 
agreed awareness raising 
campaigns. 

-
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The Environmental Specialist on the Resident Engineer's lemn will play the lead role in carrying out these 
responsibilities, The Project Engineer will, however, supervise the Environmental Specialist Lo ensure that 
the responsibilities arc carried out as expected. The Resident Engineer's tellm wiII also work closely with 
the EnvironmeIltal Management Unit of DUR nnd the EPA in managing the environmental aspects of the 
proposed works. 

Table 9.4 Em'inmmellfal Managemellt Respollsibilities ofIhe COfltnll.:toF 

Ensure that site managers, foremen, 
and workers are well informed 
about all environmental issues of 
lhe projc(""t 

Ensure that all site managers and 
foremen are trained in 
environmentally (Hendly 
construction mcthod~ 

Ensure that all equipment mobilised 
fulfil the environm<''1ltaJ 
requin:ments of the Contract 
Documents 

Establish and maintain 
environmentally friendly and 
sanitary construc·tion camp 

Obtain necessary approvals for aU 
borrow pits and quarries 

Establish a waste management plan 
comprising all types ofwasles 

Apply environmentally friendly 
equipment and construction 
metbods 

Ensure health and safety for all 
workers and visitors t() the site 

Fulfil all environmental 
requirements of the Contract 
Documents 

Inform the Project Engineer ifan)' 
unfureseen negative environmental 
impact should occur 

Ensure that all affected project area.'5 
have been properly cleaned of 
waste, graded and re·vegetated 

Contractor 

~Diuo-

·Ditto· 

-Ditto

-Ditto

·Ditto

-Ditto

-DiHu

·DiuQ

-Ditto· 

-Ditto· 

Contract sum, 
Supervision, and 

Land 

·Ditto

-Ditto

-Ditto· 

-DItto

-Ditto

·Ditto

-Ditto

-Ditto- . 

-Ditto

-Ditto-

QuarterlylMonthly 
Progress Reports 

. Dilto

-Ditto

-Ditto· 

-Ditto

-Ditto

-Ditto

-Ditto

-Ditto

-Ditto

-Ditto-

The Contractor will hire an Environmental Specialist as well as a Health and Safety Ofticer to oversee the 
implementation of actions outlined in the respo11sibilities above. These officers will bave to work clo!\cly 
with their counterparts on the Project Engineer's team as well as the Environmental Management Unit of 
the DUR and tile EPA. 

-
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-
 The general public has not been assigned any specific tasks in the environmental management plan. 
However, the public would be encouraged to express concerns on the project whenever they become aware 
of previously unforeseen impacts or when impacts take on a different order of magnitude than eXpt:(.,ied. 
The public have an unwritten obligation to inform the authorities and the Project Engineer about such 
developments as early as possible for appropriate action to be taken. 

9.4 Monitoring 

Monitoring ensures that the impacts have been accurately predicted and that mitigation measures are being 
implemented as planned and has the desired effects. Since the emphasis of the assessment has,been on 
construction phase impacts, this section deals mainly. withconsttuction phase monitoring althougb the 
responsibilities ofsOOi~ ofthe stakeholders would extend into t~ operational phase oftheBRT project.· 
All major stakeholders in the projectbave Ii monitoring responsibility of some kind. However, only the 
Project Engineer, the DUR, the EPA, and the Contractor are allocated specific and formal monitoring 
obligations (Table 9.5). The Traffic Police, Health authorities and other public authorities will 
autotnatiea11y monitor some of the effects of the project during their daily work. Such information should 
be collated on a regular basis and analysed by those with a formal monitoring responsibility. 

The implementation of the project impacts on the functional areas ofvarious institutions for which reason it 
is relevant to assemble a cross-sectional team to meet at regular intervals to monitor and assess the level of 
compliance to the set standards and constructional specifications by the Contractor. Such a team could 
include representatives from the Motor Transport and Trdnk Unit (MTIU) of the Ghana Police Service, 
the National Road Safety Commissic'IU (NRSC), the Metropolitan Assembly. DUR, EPA, Residents' 
Associations and the Contractor. However, due to the resettlement/compensation issues involved in this 
project, the Land Valuation Board (LVB) should be included in this multi~institutional team. 

During construction, safety of vehicular traffic and pedestrians will essentially be the responsibility of the 
Contractor... TIle Contractor would liaise with the MTTU for assistance in achieving traffic safety through 
regular patrols in the corridor during the construction pha.'1c. The NRSC would also be contaoted by the 
OUR to provide technical support in the implementation ofthe traffic management plan.-
The DUR's Environmental Officers will pay regular visits to the site to ensure that the mitigation measures 
proposed in the EIA and EMP are being effectively implemented to ensure sustainable development. 
Personnel of the EPA would also visit the project sites to assess level of compliance of the Contractor with 
the conditions set out in the schedule to the environmental permit as well as the effectiveness of the 
measures implemented for the management of identified impacts. -
The DUR will be responsible for the resettlement of project affected persons. It will therefore be the 
responsibility ofDUR to monitor the payment and monitoring ofeom~nsation. Though the LVD will not 
have a direct monitoring role, it will be important tllat the expertise and support of the L VB are sought 
whenever necessary. 

The Asscmbly(ics), particularly the Environmental Health Units, would visit the sites to ensure that the 
health and safety of residents in the communities and the general public are not affected unduly by the 
Contractor's activities, particularly ill the areas of waste management. An area of particular monitoring 
interest would be the creation of conditions fur the possible outbreak ofdiseases such as malaria, dysentery 
and cholera. 

The Department of Parks and Gardens will monitor ihe implementation of the landscape plan. as part of 
decommissioning exercise at the end of the construction phase or the project. 
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R.esidents in the project area would report on any adverse impacts on their livelihood activities for 
appropriate management action irom tIle Contractor or relevant stakeholder. 

A monthly meeting of the cross-sectional monitoring team would be instituted by th.e DUR. All issues of 
significance identified durillg monitoring a1'ld patrols shall be thoroughly discussed with a representative of 
the Contractor and the Project Engineer. Corrective measures shall be clearly spelt out and discussed and, 
as much as possible, deadlines set fur these to be implemented. 

Table 9.5 Monitoring Responsibilities ojMajor StakellOll/ers 

Department of • Overall Ei1Virorbhental . • Monthly • Once a month but 

Urban Roads Perfonnance of the Project Environmental Report responsibility runs 

• Community relations throughout the 

.. Coordination of monitoring 
project life cycle 

" Payment of appropriate 
oompenslltion 

EPA Overall • Instructions/directives • project 
Performance of the Project to Contractor and the life cycle 

Engineer 

• Construction methods and • Monthly • On-going 
materials Environmental Report responsibil ity 

• Environmental management of throughout 

construction site construction phase 

• Implementation ofmitigation • Incident RepOJ1s 
measuresJor air, water, soil, 
traffic, occupation health and 

• Accident Reports 

safety (OHS), etc. 

• Environmental management of 
borrow pits and qualTies 

~" Contractor's waste management 

• Rehabilitation of imp<tCt areas 

• Community relations 

• Environmental performance of 
contractors equipment 

.. Accideuts reporting (traffic, 
~-spills etc.) 


" Environmental performance of 

mitigation measures 


Coutractor • 	Environmental performance of • Maintenance rC'cords .. On-going 
equipment and plants responsibility 

throughout" Implementation ofintcrim and " A.ccident Reports 
construction phase.permanent mitigation measures 

• Implementation ofOHS • Mitigating actions e.g. 
measures· 
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sprinkling, traffic • Air quality 
signs, safety barriers 

• Accidents of any kind 

• Traffic Iluisances • Police repmis and • On-going 
instructions to responsibilityTraffic Police • Traffic management measures 
Contractor and DUR throughout

• Traffic safety measures 
construction and 

• Traffic accidents operational phases- Health • Change of frequency of diseases • Health reports • Upon observation of 
Authorities incidence of• Occurrence of new disease in 

diseasesthe area 

• Conditi0I\S for disease(s) 
...... outbreaks 

Department of • Implementation oflandscape • Technical support to • Post construction 
Parks and plan to landscape phase 
Gardens contractor 

Local • Nega1ive environmental • Complaints to • Throughout project 
Communities impacts. Contractor and life cycle 

Supervising Engineer • Social disturbance 

The bulk of the monitoring responsibility rests with the Project Engineer. The Environmental Specialist on 
the Resident Engineer's team will lead in the monitoring of the identified parameters and report to the 
Project Engineer. It will, however, be itnportantfor the Project Engineer to be very much aware and 

...... 	 interested in the monitoring results in order to take immediate actions to rectify any potentially risky 
situations that are identified. 

-
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Table 9.6 Tile Environmental ami SociatMulIugcmcllt Plan 

Management otOms/ruetloll Camp Sitl! • Contractor 

The construction, layout and extent of the c(mstructioll site and its components • Resident Engineer 
shall be planned, designed and managed in such a manner that et1vironmental 

""'tI:
impacts are minimized, 

Site /((yor4f ((lid establishment 

A layout plan and the method ofestablishment oftlle construction camp, Le. all offices. I• 
accommodation faciliti<~s, b,\tching areas, storage &- stockpiling areas, workshops, whicie r • 
washing area,~ and all other areaslfacilitics required for the undertaking of activities required I 

! 
I 

for completion of the project. 
I The plan shall include the location and layout of W<i,1e storage llnd treatment facilities, 

ablution f,,(~ilitics, stockpiling and spoil areas and hazardo.us material storage areas, 

The demolition and removal of these facilities on completion of cunstruction works shall 
also be detailed, 

AblutiONS 

• Adequate toilet fucilities shall be erected and maintained in clean and stlniwJ'Y cooditic.ns, 
The facilities would be established in consultation with th.c Environmental Health Unit of 
thcAMA, • 

• Toilets shall be located away from any natural water bo:Jy 

" l'otable wal"r shall be made available for workers at work areas at all times, 
! 

I • rv",.fr.s.I·afJ Equipmellt ,Uaintemmce and Storage 	 (" 

(Environmental• All vehicles and equiprnent shall be kept in good working ordcr to maximize efficiency 
Officer)and minimize pollution. 

• All mainiemlllce, including washing and re-fuclling ofplant on site shall take place at 
deSignated locations at the workshop arc". 

• Steps would be taken to t'll$Ul'C that no contamination of soil or vegetation occurs tlrOlmd 
Workshops and plant maintenance fhcllities. These inclUde bunding of ,Ill machinery 
servicing areas, provision of drip trays to coUect used oil, lubrkants, etc. dUI.ing 
maintenance and fur all ~tati(lnary plant. 

" Washmg ofeqUlpment shalt be restncted to wgcnt mllmtenance reqUIrements only 

• Wastewater collection facilities shall be provided. 

Mater/fils Handling, eh.e afl(f Slnrage • 
.. 	The potential environmental impact of the handling, lJSe, stomge and disposal or materials 

used during construction shall be minimized by takillg intI) <l\,;counl environmental factors 
in the siting of any material stomge areas. • 

Transportation 
• 	All suppliers of mntcrials and their delivery drivel'S wuuld be 

requiremenls of this EMP. • 
• Materials shall be appropriately secured to ensure safe passage between destinations •during transpol'tation. Loads shall have approptiate cover to prevent them :lpilling from the 

vehicle dllring transit, Thc supplier shall be held responsible for any clean-up resUlting 
from their failure to properly secllre transported materials. 

Contractor 

Resideni Engineer 

~ 

Contractor 
(Environmental 
Officer) 

Sub-Metropolitan 
Assembly(ie;;) 
(Environmental 
Health ()fficers) 

Contractor 
(Environm ental Pe!;t> 

Officer) 

Engineer 

EPA 
DUR 

• Activities shall be planned so that material~ excavated from borrow pits and cuttings, in so 
far as possible, can be tmnsportcd directly to and placed at the point where it is to be used. 

• The location of storage areas shall take into accoLint the wind direction, distance 10 
residential and commerciaillfcas and vlater bodies; stockpiles shall he positioned and 
sloped tel create the least visual impact 

.. No material 

• 
" .. 

Suppliers 

EPA 
DUR 
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• St.orage areas shall be adequately fenced ifrtecessary. 

• Areas affecte<! b.¥"~~~5piling shall be reinstated to the satisfaction of the DUR and EPA. 

-

lIazaTdOfls substances 

• AU hazardous material! substances (e.g. petrochemicals, oils, etc.) shall be stored on. site 
only and under controlled conditions. 

• Althazardous material! substances shall be stored in a secured, appoint.ed area that is 
fenced and has restricted entry. 

• 
• 
• 

Contractor 

Fuel Suppliers 
EPA 

• Ha7.ard signs indicating the nature of the stored materials shall be posted on the storage 
facility or containment structure. 

• Fuel shan be stored in II steel tank supplied and maintained by the fuel suppliers. The tank 
shall be located in a secure, demarcated area and an adequate bund wall (110% ofvolume) 
shall be'provided. The floor and wall ofthe bundarea shall be impervious to prevent 
infiltration ofany spilled !Ieaked fuel into the soil. 

- • Staff handling hazardous substances I materials shall be properly tTa.ined and supervised to 
ensure they follow appropriate safety procedures. 

SllrJacingmtllerials 

- .. Over spray of bitumen products outside ofthe road surface and onto roadside properties 
shall be prevented. 

.. Appropriate.!ire control mellS.urcs shall be employed when heating ofbihlmen products. 

Cement tmd concrete batching 

.. Concrete mixing directly on the ground shall not he allowed and shall take place on 

impermeable surfaces at designatc4 sites 


.. The concrete batching activities shall be located in an area of low environmental 

sensitivity to be, identified and approved by the EPA and DUR. 


• All runoff from batching areas shall be strictly controlled, an<l cement-contaminatOO water 
shall be coUect.ed, stored and disposed ofat a site approved by the EPA. 

.. Contaminated water storage facilities shall not be snowed to overflow and appropriate 

protection from rain and flood,ing shall be implemented. 


• Used (empty) cement bags shall be c.ollected and stored in weatherproof containers to 
prevent windblown cementrlust and v.'ater contamination. Used cement bags shall not be 
used for any other purpose and shall be disposed of on a regular basis via the AMA solid 

j waste management system 

• All excess concrete shall be removed from site on completion ofconcrete works and 
disposed of. Wash.ing of1he excess into the ground is not allowed 


.. All excess aggregate shall also be removed. 


Waste Management 

• Waste management on site shall be strictly controlled and monitored. Only approved 
waste disposal methods shall be allowed. 

• All site personnel would be instructed in the proper disposal ofaU waste. 
'--.. -

Solid waste 

• 	All facilities shaH be maintained in a neat and tidy condition and the deSignated sites shall 
be kept free of litter. Measures snail be taken to reduce the potential for litter and negligent 
behaviour with regard to the disposal of all refuse. At all places of work, litter bins, 
containers and refuse collection facilities tor later disposal shall be provided, 

• Solid wa.<;te may be temporarily store<! on sit.e in It designated area prior to collection and 
disposal. Waste storage COlltainer& shall be covered,tip--proof, weatherproof and scavenger 
proof. The waste storage area shall be fenced offto prevent \\~nd·blown litter . 

.. No burning, on-site burying Of dumping of waste shall occur . 

.. All solid waste shall be disposed ofoff site at an AMA approved landfill site. 

• Domestic;: waste shall be transported to the approved refuse disposal site in covered.-
I containers or trucks. 

I • Proper records of waste generated and dIsposal shall be kept and made avallahle upon 
L request by the client. 

Contractor 

.. Contractor 

• Resident Engineer 

.. 
• 

EPA 

nUR 
I 

Contractor• 
• Resident Engineer 

• Contractor 
.. Resident Engineer 
.. AMA 
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Cu;'lSU'ucl'ion Rabble/Waste 

construction rubble and waste materials shall be collected daily dispo3ed of at an 
approved MIA disposal site 

• 	Waste in tran~it shall be covered by appropriate material such as tarpaulin to prevent 

and routes, 


Scrap metal 

• 	All scrap metals such as sheet metal, nails, tins shall be $tored in a designated scrap meta) 
c()ntllincrs

i • The stored scrap metal shan be sold to interested scrap meml dealers 

• ,<\n)' unsold scrap metal shall be sent to an AMA Idisposal site . 

HU'lard(Jrl... waste 

• 	All hazardous W'lIsle (includhig bitumen, etc.) shaH be regularly disposed ofat an AMA 

approved haZArdous Inndfill site. This shall be done under the supervision of appropriate 

agencies sllch as EPA 


.. 	Empty hazardous substance containers, contaminated substrates and materials used in the 

clean-up of spillages shall be stored in a designated, impermeable container and 

Inmsferred 10 the AMA appropriate disposal sitcon a regular basis. 


• 	Useu oj( and g.rc41se shall be stored in steel tanks and sold to an EPA approved used ,~il 


recy<'linp . 


WaSfell'tlter 

• Water from kitchens, toilets. sinks elc. shall be discharged into scptic tanks " 
• Runoff ftom fuel depots I workshops I machinery washing lIreas and C()ncrete iJ."Itching • 

areas shall be channeled into public dmins after they have gone through oil Interceptors • 
~!al~~~_~long main on-site.~~a;..;i.....n:...s____________.__________+-_ 

Noise Control 

• AI! operations that result in undue noise disturbance to residents and businesses and/or • 
dwellings (e,g. vibretions from construction machinery, pilil1g at bridge sites, crushillg, 

,'te.) shall be restricted to daylight hours on weekdays 
 " 

•• Prior information and warning shall be given to any locall:ommunities and/or residents 
that could be disturbed by nuise generating activities well in advance and shall keep such • 
activities to <l minimum. 

• Strict. vehicular and machinery maintenance schedules woulq be enforc{.>ci. 

• There would cumpliunce with the relevant EPA permissible noise guidelines and AMA 
noise byelaws by mlopting effective noise abatement equipment where possible. For 
example instaHiilg ~iJences on exhaust. of noisy machinery and sillng of concrete mixcJ"s 
away from residences.----',-----------_•........ 


Dust Cml{1'(11 

• Dusl generation shull be minimized and a dust control programme shall be implemented to • 
maintain a safe working environment, mi.!limize nuisance for surrounding residential, •commercial and industrial areas! dwellings 

•
• Construction vehicles shullcQmpIy with speed limits and haul distances shall he 


minimized. 


• Construction vehicles would be maintained n;gularly to reduce e.xhaust emissions 


.. M atcrialloads shaH be suitably C()\!ered and secured during trftlmpottation. 


• 	Expo~ed soil and material stockpiles shall be protected against wind erosion and the 

location ofstockpiles shall take into consideration {he prevlliling wind directions and 

locations of sensitive receptors. 


\- Dust suppression IllCaSUf';'S (e,g. water sprays vehicles, covering ofmnterial stOCkpiles, 
, ctc) shall be applied when necesSliry. 

StIli Eros/ott and Sedimentatit1lt CtmfroJ 

• All areas susceptible to erosion shaH be protected by installing ne<.:essary temporary and • 
permanent drainage works asSOOI) as possible and by taking any other measures necessary i. 
to pr<!ventslQrm water from concentrating ill streams and scuuring slopes, banks, etc, • 

Contractor 
,.".,.

Resident En!1,ineer 

AMA 

Contractor 

Resident Engineer 

AMA 

EPA 

Contmctor 

Resident Engineer 

EPA 

Contractor 

Resident Engineer 

EPA 

CEHwr EllViru1J:melltal Consulting 72 	 January (lOJ I 



DUR 	 llllT LOT 2 - ESIA 

.
• 	Any erosion channels developed during the construction or niaintenance period shall be 


backfil Lcd and c(lmpacted and the areas restored to a proper condition. 


• Stabilization of cleared areas to prevent and c{)ntrol erosion and/or sedimentation shall be 

actively managed. 


• Traffic and movement over stabilized areas shall be restricted and controlled., and damage 

to stabilized areas shall be repaired and maintained . 


.. 	In areas where construction activities have been completed and where no further 

disturbance would take place, rehabilitation shall commence as soon as possible. 


r-- 

Water Pollution 

• Measures shall be taken to minimize the pollution of the Odaw Stream. These include: • 	 Contractor 

• Use of shredded mulch to absorb accidental spillage • 	 Resident Engineer 

• EPA 

waste disposal 


• Adoption of stringent work procedures in such areas to avoid spills and ensure proper 

• Earth piles and spoil heaps shall be located away from the Odaw 

• Excavated topsoil and materials shall be transported in appropriate manner to approved 

sites 


• Minimize construction material to be dropped into the Odaw. 

, • The Odaw Stream shall be protected from erosion and direct or indirect spills of 
I pollutants, e.g. sediment, re1use, sewage, cement, olls, fuels, chemicals, wastewater, 

bituminous products, etc. 

• In the event of a spill, prompt action shall be taken to clear polluted areas and prevent 

spreading of the pollutants. 


• 	Drip trays shall be used for all pumps, generators, etc. in order to prevent water 

contamination as a result of fuel spills or leaks. 


Protection ojFlora 

• The removal, damage and disturbance oftrees shall be done with the consent and permit • Contractor 

from the EPA 
 • 	 Resident Engineer 

• All trees removed shall be replanted based on an approved land~eape plan and in • 	 EPA 
collaboration with the Department of Parks and Gardens 

• 	 Dept. of Parks and 
Gardens ...... 

Fire Control 

• All reasonable steps shall be taken to avoid increasing the risk of fire through activities on • Contractor 

site. This shall be done in consultation with the Ghana National Fire Service 
 • 	 Resident Engineer 

• Basic fIre-fighting equipment is available at all construction areas and facilities. These .. Ghana National Fire 
would be checked periodically 	 I 

I Service 
• A designated officer shall be appointed and shall be responsible for ensuring immediate 	 I 


and appropriate aclion in the event of a fire. All site personnel would also be trained in 

basic fire fighting procedures and techniques 


• Periodic fire drills would also be conducted on site with support from Ghana National Fire 

Service 


'-~-

Quarries rmd Borrow Pits 

• All quarries and borrow pits will be located away from human settlements. • 	 Contractor 

• Thorough site investigations shall be conducted and detailed reports submitted to the EPA • Resident Engineer 
Greater Acera Regional OffIce for approval before borrow pits are established. • 	 EPA 

•.Borrow pits will be reclaimed according to an agreed plan with the EPA • 	 Minerals Commission ....... 


• Heforc relocating any utility lines such as water, electricity, telephones relevant agencies 

would be consulted. 
 • 	 Contractor 

• To reduce disruption of utility services new lines would be provided before existing lines • 	 Resident Engineer 
are removed or altemative supply arrangements would be made .. Watcr Rcsoun.:es 

• Safc drinking wdter shall be made available at the site offices and all oUler working areas. Commission 
• There shall be shall compliance with Water Resources Commission Act 1996 by obtaining • Utility Companies 

water abstraction permits be taking water from rivers or streams and the use thereof. 
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• If water is stored on site, drinking water and multi-purposed water storage faciUties shall 
be clearly distinguished and demarcated. 

Traffic Management 
• 	 Develop and implement a Traffic Management Plan 
• 	 The Traffic Engineer of the Ccmtractor shall ensure that trame is not undu1y disrupted 

during construction. The flow ofexisting traffic would be maintained. 
• 	 Tra111c control and construction activities shall be coordinatf.:d to provide safe and 

efficient flow of tromc whilst ensurillg emdent, sate and rapid construction progress. 
• 	 Where construction «<:ti ,Hies occur at multiple pla()es in the project corridor, 

constructkm activities and trame movement would be coordinated to minimize delays. 
• 	 \Yaming and dlrecti.onal signs would be provided and erected and maintained on sites 

and approaches to construction sites . 
., 	 Temporary diversions would aiso he proviucd wherever works will interfere with 

existing traftie. The selected diversion rOlltes would be presented to the Project 
Engineer and the MTfU for approval. 

• 	 Access to mnrket~, sh(lps, offices, and residential areas shall be maintained. 

• 	 Traffic Engin~er of 
the 

• 	 ContF...ctor 

• 	 Resident Engineer 

• 	 Police (MTfU) 

• Traffic control devices, equipment and instaUations such as delineator.;, drums, ! 

_"'y~a.!'riC:fl~(!s'.~nd f1agr!1t~n as well as warning signs would be E..rovj:..:d:.:.ed.::..:.......___~~__.___1-__ .~ ... __~___, 


Public lind OCCllpafUJI1(li Hea/til and Safe(v 

.. Devei(.p :md implement I'ublic and Occupational Hea.lth and Safety Plans 

• Educate workfOl"ce on duty care and operational procedures 

• Workforce shall be fully traiw:u in lhe proper handling and operation of construction 
equipment and safety measures as part of v{orkers orientation programmc. There shall be 
continuous training progmmmes for workers periodically 

• i'rotective and sarety clothing/gear such as hard boots, helmets, earmuffs, nose lJlasks and 
hallJ gloves will be provided for construction workers, 


" Reflectiw jackcts shoJI also be provided for workers lise 


• The use of protc:ctive gear/clothing shall be strictly ellfl'reed nnd non compliance shall be 
fully sanctioned 

• First aid kit stuffed with the m:cessary medications will be provided on site during 

construction. 


• Work sllc~ will be fenced off 1.0 prevent aceess by the public 

I • 	 Retlective borders and adequate illumination will be provided Ill'ot.lIld the construction site 
at night. 

• 	There shall be compliance with the Factories, Sbops und Offices Act 1970 llnd the Labour 
Act 

• 
• Contractor 

• Resident Engineer 

• Labour Commission, 
F«<:torics Inspectorate 
Dept. 

---------~--..~.----------------+_-------_1 
Employment 

• Local labour (male Ilnd female, skilled and unskilk-d) shall be given priority in 
employment. 


a core team ofskilled 
 be retained on site 

! Protection of Heritagl: al1a Cultural reatures 

, Ifany archaeological _lrlefacts or sites are uncovered during earthmoving activities, work in 
the vicinity of the find shall cea~e immediately. The National Museums and Monuments 
Board andlor the Archaeology Department ofthe University of Ghana shall be immediately 
notified. 

• Contrnctor 
• Resident Engineer 

• Resident Engineer 

• National Museums 
Monuments Board 

-------------------------------------------+-• TratlitjonnIAuth(lritie~ 
Landscape Plall • Contractor 
A landscape plan would be developed as part of the project design_ The pilln shall be • Resident Engineer
submitted to DUR for approval. The plan WQuld include the following: 

• Handling of plant material rescued 

• Establishment and maintenance of a Pl'ojcct~specillc nursery, if required; 

I • Topsoil, mulch, fertllizer and soil stabilizer rcquircmcnt~ and npplication; 

: • Landscaping and re-vegetation method" for identiiied areas, 

I • Pro~~rernent requirements and a list {If species of plants to be procured, if an1.i.~, 

• DUR 
.• Dept of Parks and 

Gardens 

___----, ________. 
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• I&AP's shall be made aware of the existence of II. complaints register and the methods of 
communication available to them. A complaints line is to be made available. 

Resettlement ActIon Plan OUR 
A RAP has been developed to the resettlement and compensation of PAPs and businesses 

• Identify PAPs and businesses 


- Valuation of properties 


• Development of payment of schedules 

• Payment of compensation 

-	 • C..ontractorDecommissioning a/Sites 
• Resident Engineer• Upon completion of the project various sites such as camp site, hatching plant site, 
-DUR 

decommissioned. 
concrete pavement blocks making sites, borrow pits. stockpiles would have to be 

• Dept. of Parks 
I • Borrow pits will be reclaimed according to an agreed plan with the DPA and OUR. o Gardens 

• Equipment and materials would be removed from campsites and the site restored to its • EPA 
near-original or enhaneed fonn 

-
• Ghana Police 

• All temporary structures and facilities shall be pr0JX..>rly and safcty decommissioned and • AMA 
removed from site once aU c.onslru.ction activity associated with sueh facilities has ceased. 
Closure, decommissioning and rehabilitation shall extend to removing any residual 
pollution or sources ofpol1ution. 

• Any erosion channels developed during the construction or maintenance period shaJ I be 
backfilled and compacted and the areas restored to a proper condition. 

• Contractor- En.vironmental MOllltoring 
• Resident EngineerThere shall be environmental monitOring to ensure compliance v.ith all the environmental 

specifications and requirements and the effectiveness of tile mitigation measures. Parameters • DUR 
to be monitored include overall construction and environmental mitigation and management • 	Dept. of Parks and 

Gardens(dust, traffic, water pollution, com~unitr impacts etc). Responsibilities for such monitoring 
-EPA iactivities are shared among various.sl.llkeholders. 
• MITU of Ghana Police \ 
• AMA 

.q"~' 

9.6 Cost of Mitigation Measu res 

The cost involved in implementing mitigating measures is not isolated but incorporated in the total 
contract sum. Payment related to the project are measured wid paid, whereas the cost involved in the 
mitigation of the environmental impacts would only be paid after the Contractor has satisfied the 
implementation measures. In this direction. the Contract Documents should include bonds and guarantees, 
ego performance bonds, to be provided by the Contractor. A summary of cost of mitigation measures is 
presented in table 9.7 below. 

• The use of any herbicides, pesticides and other poisOnous substances, ifrequired.-.-.--....•-. 
Ci)mmunicafion with Interested andAffectedPartl~ (l&AP'.f): 

• Surrounding communities shall be informed ofany inconveniences caused by the 
construction activities. 

• Contractor 

• Resident Engineer 

• OUR 
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Table 9.7 Summary ofeoS! oiMiligation Measures 

2 Traffic Diversion 	 Oblige the contractor to keep the road open for 205,000 -
trafl1e 1he ect 

3 Water Resources 	 Prevent erosion, ensure proper sanitary 50,OO{) . 
facilities at construction camps and prevent 

~ 

contamination of surface wdter bodies and 
ground water. 

4 Air quality Minimise generation of dust at work sites and 40,000 
borrow 

5 Establlshmellt of borrow 
pits 

Adequate operation andrehabjJitation of 100,000 
borrow PIts and other landscape modificatlo._n_s_.______. 

6 

7 

Noise Po1!mion 

-.--.-.,----,--,~.,--

Public health and safety 

Ensure that the EPA Gllideline on ambient 
noise is observed~ 

.~---------------------------. 
Eliminating breeding sites of disease vectors, 
barricade sites to prevent access. 

30,000 

50,000 

~~ 

8 ConstrUl:tion Camps 	 Management ofconstruction camp impacts. 50,000
___ A'~__",,__""-

t) Environmen1al Environment8J infonnation, traffic saf'c,1y, 40,000 
Campaigns HIV/AIDSanti awareness raising campaign 

t 10 Construction waste 	 Dispose ofconstruction debris to ensure clean 60,000 

work sites and sanitation 


11 Occupational healU1and 	 Provide workers with protective equipment 

and 


12 Monitoring 	 Cost of Logistics and Monitoring by DUR and 50,000 

cross-sectional team 


'_''''"''''' ______''''''''''''N~ ~~.. -.--~..--.~...-~~-.~-.-----~--.-----~ 
Total 	 8,935,000 

Notes: 
1 and 2 abov!! are from/he project Bill ofQuantl/les 

n,e other costs were estimated based 011 intiuslry costs and lhe alll'ice ofconsulumt's engineers. 
There will be no compensationjor rhe 2 passenger shecLr (0 he demolished at the J",fMTyard at UTe as {hey b£'lollg 

to lITe stalc. 

9.7 Decommissioning 

Decommissioning will involve a range of actions necessary to remove or make safe components of the 

project and to restore the area occupied by the project, to the benefit of other land users. A numb<.'f of 

considerations will be incorpomted into the detailed design of the project so as to facililate the 

decommissioning process. These will include a review of the following: 


• Ease of replacement and/or dismantling; 

• Location I1f equipment; 
• Avoidance of potential contamination; and 

• Ease ofcleaning. 
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The Contractor will properly dislUantle, renlove, and safely dispose of any structures, e.quipment and 
waste materials and liquids at the end of construction works in the road corridor. To ensure effective 
decommissioning, the following are proposed to be incorporated in the contract document: 

"Upon completion ofthe contract. and after receiving approval in writingfrom the Project Engineer. the 

Contractor shall arrange for the disconnection of eleclricity supply to all temporary structures, e.g. 
camps, workshops and sheds. This shall be followed by the dismantling and removal ofall structures 
fomzing part ofany site office and laboratory. The Contractor shall remove all drains and any sewage 

disposal system. and any disabled machinery, and shall restore the site, as far as practicable, to its 
original condition, and leave it in a neat and tidy condition. The dismantled parts should be arranged 

according /0 type andpreparedfor transportation. 

Also. on completion of the work in borrow pit, quarry. stockpile or spoil area, Ihe Contractor shall 

furnish the Projecl Engineer with a certificate signed by the owner stating that the said owner is 
completely satisfied with the reinstatement ofthe area, 

The above activities will he carried out under the supervision ofthe Supervising Engineer . .. 

Potential effects of the decommissioning exercise and dleir mitigation are outlined in Table 9.8 below. 

Table 9.8 Effects ofDecontmi.~.fioning and Mitigation Measures 

noise and vibration from 
operation ofpile drivers, earth 
moving and excavation equipment, 
concrete mixers, cranes and 
the transport.ation of equipment, 
materials and people 

greatest potential to generate noise are 
carried out during periods of the day that 
will result in least 
disturbance - Limit noise generating 
works to daytime to have least 
disturbance 

-

Air Quality Generation of dust caused by 
excavation and movement ofearth 
materials, contact ofconstruction 
machinery with bare soil, and 
exposure ofhare· soil and soil piles 
to wind. Also, exhaust from diesel 
engines of earth moving equipment 
and haulage trucks 

Watering ofexposed surfaces to 
minimize dust generation 

Proper and regular servicing of 
equipment to reduce smoke emissions 

Waste Non-hazardous debris from 
demolition ofstructures and site 
clearance; excess fill material, 
scrap wood and metal. 
Also, spent fuel and lubric3nts 

Separate waste into different streams 
and manage appropriately - gather 
usable materials into storage and dispose 
of debris at approved sites 
Appoint waste oil management fiml to 
dispose of spent fuels and lubricants 

Contaminated soils ubricants on Clear 

Public health and Exposure ofmembers 
with new soil 

access to the site, through a 
safety general public to physical, combination ofphysical fencing, 

chemical and other hazards at the instaUation of signages, and safety mId 
site under decommissioning health education and awareness creation 
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campaigns '1! 
r.;ccu pational health Exposure ofworkers to injuries Provision and llse ofPPEs (such usI:nd safety and accidents resulting '~rom slips safety glasses with side shields. face 

L_ 

and falls, manual handling, shields. hard hats, and safety shoes); 

working at height, struck by falling training of workers in lifting and 

objects, etc materials handling techniques; good 


housekeeping; training til and use 0 f fall 
prevention devices; and adequate 
supervision 

-
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10.0 CONCLUSIONS 

-

-

-

-


-


-


The Government of Gitana's decision to build and operate a pilot SRT project in Accra is laudable. Due 
to the growth in vehicle numbers in the capital chy, traffic congestion has become a significant issue of 
concern to road users, residents, pedestrians, business people and the public in general who have to ply 
the Winneba-Graphic road corridor. The Winneba-Graphic Roadc{)rridor selected for the implementation 
of the pilot SRT is the heaviest loaded route in the Accra metropolitan area. The. corridor traverses busy 
commercial,industrial and residential suburbs. Selection of the corridor for pilot implementation was 
based upon the degree ofcOmpliance ofeach of the potential BRT corridors with passenger demand, cost, 
potential impact, accessibility to low income communities and urban and regional planning impacts. 
Besides relieving traffic congestion, the development of the SRT route will enhance safety for vehicles 
and pedestrians nndprovide benefits such as operation at faster speeds, provision of greater service 
reliability, an increased customer convenience, and improved access to the city centre. The BRT project 
will also help improve the .environment through the replacement of old fuel inefficient tro-tro mini-buses 
with more efficient large buses. 

Like with most projects of this nature, the construction of the BRT is bound to have both negative and 
positive environmental as well as SocioeConomic impacts. The environmental assessment of the pilot 
BRT has identified a number of both potential impacts including displacement ofpersons/businesses, air 
and noise pollution, traffic· diversions, public health and safety, and other environmental and social 
impacts. In order to. ensure that the BRT project does not have any long lasting deleterious impacts on the 
environment and the people, mitigation meaSures have been proposed for each of the impacts. It is hoped 
that the implementation of the mitigation measures will help in reducing the effects of the identified 
impacts. And to facilitate the implementation of the measures. an Environmental Management Plan 
(EMP) has been developed. The EM? will act I!$ail abridged operational manual for the project with 
respect to environmental and social iS5l1esdUring 'the implementation and operation of the project. The 
plan sets out in practical terms, how the mitigation measures proposed should be irnplemented. The 
successful implementation of the plan will depend on the commitment ofDUR and other stakeholders and 
the commitment offunds from the Government ofGhana and donors. 

A RAP has been developed to deal thoroughly with the issues of compensation for project affected 
personslbusinesses. To ensure a smooth take-off and completion of the proposed works, it is imperative 
that the Governi:nent and DUR mohiHze the funds for the implementation of the RAP. 
Various stakeholders have been identified and their roles and interests are important in ensuring that the 
proposed works are carried out in an environmentally friendly and socially responsible manner. Whilst 
these stakeholders. including the EPA and LVB, have the requisite capacity to deliver in their areas of 
expertise, their contribution to the successful implementation of the proposed works will depend, to a 
greater extent, on the coordinating capacity of the D.UR. It will therefore be incumbent on the PUR to 
ensure that work plans are developed and adhered to, meetings are held and needed resources and support 
are provided in a timely manner. 
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Appendix A 	 EIS Scoping Report 

1.0 Introduction 

1.1 General 
Bus Rapid Transit (BRT) is an enhanced bue; system that operates on bus lanes or other transit ways ill 
order to combine the flexibility of buses with the efficiency of rail. BRT utilizes a combination of 
advanced technologies, infrastructure and operational investments that provide significantly better service 
than traditional bus services - operating at faster speeds, providing greater service reliability and increased 
customer convenience. BRT reduces congestion, enhances mobility and improves the environment The 
direct environmental benefits of the BRT Pilot Project are: tIle reduction of vehicle emissions through the - use ofmore efficient buses and traffic mana~ement measures to relieve congestion, the creation of a safer 
pedestrian environment which will reduce accidents, the design of stations to minimise energy 
requirements in construction and operation, the inclusion ofbicycle lanes along the whole ofthe Wltmeba 

..... 	 corridor to offer an alternative to vehicle use and finally the development ofself sustaining landscaping at 
stations and along the route to bUffer the BRT route and reduce visual impacts. Some of the other benefits 
of the Project in terms of transportation system improvements are listed below. 

The GQvemment of Ghana, with assistance from the World Bank (WB), the Global Environment Facility 
(GEF) and the Agence Francaise de Developement (ADF) intends to undertake an Urban Transport 
Project in the Greater Accra MetropolitanArea (GAMA). The overall objectives of the Urban Tmnspon 
Project are to improve mobility and transport affordability in GAMA through regulatory reform anel. by 
facilitation of person. movel11ent on major corridors through a combination of tramc management and 
implementation ofa high quality high performance bus rapid transit system. 

- This proposed project. the Accra BRT PilorProject is one component of tho Urban Transport Project. The 
development of the design for the proposed project has been based upon a comprehensive transportation 
study prepared by DHV in 2003. The BRT Pilot Project is to be implemented in the Winneba Road 
corridor stretching from the Central Business District (CBD) to Mallam Junction to serve the western 
sector of the city and the CBD. It will involve the construction of a median type BRT route, with 
staggered stations, a mix of trunk and feeder bus services, electronic fare collection and several terminals 
where transfers between local feeder and trunk Jine bus services would be made and a depot for servicing 
and maintaining vehicles. 

- The Client for the proposed project is the Department of Urban Roads (DUR) within the Ministry of 
Transport. A project Advisory Office (PAD) has been created to manage the overall Urban Transport 
Project 

,..... 
The performance objectives ofthe Urban Transport Project include the following: 

• Reduction oftravel time in BRT corridor (65 min base to 40 by 2012) 
• Increase in overall travel speeds (15kmJhr base to 20kph by 2012) 
• Increase share oflarge buses in market (15% base to45%in.20l2) 
-Reduce CO2 by 10% (120 uglm3 monthly average baseline 
I Length ofsidewalks improved (0 base to 40krn in 2012, notal! BRT) 
• Bus shelters and terminal facilities built (0 base to 6 in 2012) 
- Bus km/day (base 125 to 225 in 2(12) 
• Passengerslbuslday (265 base to 800 in 2012) 
• Peak bour PT vehicles (3,200 base to 1,800 in 2012) 
• Average walk time to bus (40 min base to 20 min in 2012) 

-
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Under the provisions of the Ghana Environmental Assessment Regulations, 1999, (U 1652) the pilot 
project is a schedule II project for which an Environmental Impact Assessnlfmt (EIA) is mandatory. The -, 
project has been duly registered with the Environmental Protection Agency (EPA). The first stage in the 
ETA process involves Scoping, which is intended to focus the EIA on the key issues. The following is a 
presentation oftlle findings of the Seoping process carried out for the detailed EIA study. 

1.2 The Scoring Exercise 

The seoping e.xercise involves 
• 	 Vis.its to the proposed termulal and depot sites; 
• Travels along the proposed routes; 

.. Consultations with all stakeholder institutions; 


• 	 Consultations with affected communities and individuals; 
• 	 Discussions with project consultants; 
• 	 Study of project documents and other relevant literature. 

Objectives of the seoping exercise are to: 
• 	 Identify and examine the range of possible environmental impacts associated with fhe construction 


and operation onhe project with the view of f(x:using on the significant ones lor further studies and 

analysis. 


" 	 Solicit the views .811d concerns. of affected communities, individuals and other stakeho1ders for 

considerat!On in the ErA 


" Propose a draft Terms ofReference (ToR) for the EIA study. 


1.3 Regulatory and Institutional Frameworl( Consideration 

The relevant policies and the regulatory instruments that must be considered for the successful 

construction and implementation of the project have been. assembled and reviewed as part of the seoping 
process. In addition, consultations with relevant Ministries, Community based organizations, Government 
Departments and Agencies, etc. have been initiated. 

The policies and r''!gulatory instruments considered inc1u4e: 
• 	 environmental Protection Agency, Act 1994 (Act 490) 
• 	 Environmental Assessment Regulation, J999 (LI 1562) 
• 	 Ministry of Transport's Environmental and Social Framework and Resettlement Policy 

Framework, 2007 
• 	 World Bank's Operational Policies on Environmental Assessment (OP 4.01) and Involuntary 


Resettlement (OP 4.12). 


Other regulatory and statutory authorities whose input will be crucial for the successful implementation of 
the BRT have been identified and they include: 

" Accra Metropolitan Assembly 
• 	 Ek'Cllicity Company of Ghana 
• 	 Aqua Vittens Rand Limited/Ghana Water Company (AVRLlmVCL) 
• 	 Ghana Telec.om 
• 	 Ghana Private Roads Transport Union 
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2.0 The Project 

2.1 Description of tile Proposed Project 

The study area would extend from the area west of Mallam Junction along Winneba and Graphic Roads 
to the Central Business District (CBD) of Accra. The planned bus priority route (from Mallam Junction to 
the Kwarile Nkrumah Avenue) is 9.lkm long, excluding a circulation route within the CBD. The primary 
influence zone is 500 metres to each side of Winneba and Graphic Road and the selected routes for the 
COB distribution system (Liberia, High Street and Kwame Nkrumah Avenue). figure below presents the 
study area for the EJA. 

'--'----'----'----------------------------, 

Figure 1 Study Area 
The project would comprise of the following stages: 

2.2 Pre-Constructional Phase (Design and Feasibility) 

TIle pre-constructional activities cover the initial investigations and assessment phase. The main 

components being: 


Route identification and Survey: - The DHV report identified 9 corridors where the introduction ofHRT 
appeared to be fe..'\sible. The corridor with the highest social and economic benefits was identified as the 
Winneba Road corridor from Mallam Junction through the GrJilphic Road to the CBD. The corridor was 
selected for pilot implementation, based upon the degree of compliance of each of the potential BRT 
corridors with passenger demand, cost, potential impact, accessibility to low income communities and 
urban and regional planning . impacts. This is the heaviest loaded public transport corridor in the 
metropolitan area and was predicted to carry the highest number of potential users ofthe system, as well 
as to deliver the largest saving in travel time. 
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Various route options for BRT service buses operating within the eBn have been evaluated with a 

specific route recomwended. BRT studies by DHV indicated It preference fur a mediall type BRT route 

with central stations, a mix of trunk and feeder bus services, clectro:nic fare collection and several 

terminals where transfers between local feeder and trunk line bus services would be made. This general 

configuration has beell confirmed by the Consultant and approved by OUR as the basis for design 
development and implementation. The cross-section for the BRT route and adjacent road is shown in 
Figure. 

2 Ihru lanell 	 2lhruLann\SRTLanft/ 

~ 
.~ 
3-32m 

Figure 1 BRT Typical Ctoss-$q,·tiott 
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· .••.· .......sti.·.gatiol1s and.·labora.t.ory tests shall be carried 


,-. 

out in order to est;Iblish thedeslgn ofroadpavemcf)t and structurc foundations. The quality of the quarry 

products to be used ,a.nd· (ts suitabi litY for the r~.works .!Uld structures would also be investigated. 

Hydrological and Drainage Studies: ~Allnecessaryhydrotogical data willbe gathered ....ito the assistance 
of the HydrologicalDivisioil of the Ministl)'of )Yoiksand ~ousi~g; o.n existing drains, culverts, streams 

or ponds in the· project area. This wilt. help. in the deSign and constrtiction·of appropriate drains at the 
appropriate· sites. 

Assessment of Right-()f~ Way: - The Cons~ltants.~ave confirmed median operation. as preferred cross
section on the basis lower impacts and~osts,~Ql11p!lred to a bi-Iateral configUration. The pilot corridor 
varies in width from 50 to 20 metres. BRT Iri~tru(:tlll·e.would be builtwithin these existing rights of 
way with a minimum of land take. Median operation would require the road to be recoltfigured lind the 

existing median removed to accommodate the configuration. The approximate width requirement for the 

BRT route and adjacent roads is 233m but may vary from 22.7m to 28m depending upon the type of 

barrier and/or median used to divide the BRT lanes from other traffic. All structures within the existing 

median and proposed stop .locations shall be identified and assessed to determine requirements for their 

l1.~oval or relocation. Issues l}fcompensation shall be duly addressed by DURimd Land Valuation Bnard 

(LVB). 

2.3 Construction Pbase 

The proposed pr~ject will have three main construction components: 


1. 	 Median-type BRT route; 

2. 	 Stations separately serving in-bound and out-bound buses, a mix oftrtmk and feeder bus services; 

and 
3, Termimds and a depots. 

The main tasks oftIle construction phase for the three components of the proposed project would include: 

• 	 Demolition ofcertain structures 

• 	 Earthworks 

• 	 Haulage of materials. 

• 	 Construction of roads and structures 
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• Installation ofsystems and operational control equipment 
The different tasks that would be undertaken under the three components of the proposed project are as 
below: 
The BRT Route 

• 	 Creation of a median BRT lane within the existing ROW 
• 	 Relocation ofstreet lighting 
• 	 Relocation of water supply, drainage, telecoms and electricity lines under tiew medians 
• 	 Grade separation required at two ioeations: 
• 	 Obetsebi Lamptey Circle, where the Ring Road intersects with Winneba and Graphic Roads. A 

relatively simple structure is proposed that allows free flow movement for the Winneba Road 
Graphic Road movement, and retains the existing wundabout for all turning movements and 
through traffic on the Ring Road; 

• 	 Grade separation of the level railway crossing on Graphic Road by means of a Road over-Rail 
bridge extending to Official Street and includes the re-construction ofthe Korle-Lagoon Bridge. 

Stations and Terminals 
• 	 Land fiU activity to build depot and termina1s; 
• 	 The constnIction of stations, depot and terminal buildings; 
• 	 Provision of utility services .inc\udlng drainage, telecoms, electricity, water supply for 

terminals. 
• Stations to be self-sustaining as much as possible. 

Road Junctions 
• 	 Tra.ffic engineering at all road junctions between Mallam and Kwame Nkrumah A venue; 
• 	 Redesign of the junctions to locate stations, handle pedestrian movements and control turns. 

2.4 Post-oonstruc:tion Phas.c 
The post oonstruction phase will cover issues relating to the operation and maintenance of the project 
such as: 
I. The regulation ofurban passenger transport; 
2. The establishment of the associated planning, procurement, monitoring and evaluation capacity; 
3. Area wide traffic management and enforcement mechanisms. which will focused on: 

• Low cost measures; 
• Safety; 
• Environmental improvements; 
• Public education and enforcement plans. 

Baseline Conditions in the Project COITidor 

2.5 Soci{)~Economic Environment 
2.5.1 Projed Area Population 
A key socia-economic problem facing Ghana is the inadequacy of its urban infrastructure and services in 
the face of a fast growing urban populatiolL Over 40 percent of the Ghanaian population lives in urban 
areas, with 14% of Ghana's population concentrated in the Greater Aecra Metropolitan Area (GAMA). 
Accra. the capital city and main administrative and commercial centre of Ghana, according to the 2000 
census, had a popUlation of 1,659,000. The populalionof the other urban centres were: Tema 506,000 and 
Ga 550,000. 

The population growth nlte in GAMA is bigh, at 4.4% between the 1984 and 2000 census oounts. Due to 
combination of expected lower' fertility rates in the future and a possible under counting in the 1984 
census, the expected rate of population growth in OAMA waS taken as 2.7% for the period up to 2008, 
dropping to 2.5% in the period to 2013, and then to 2.0% to 2023. In addition to this natural growth, net 
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inward migration to GAMA is expected. TIle cnmbined effect of gro'wth and migration will be to increase 
the population of GAMA to just under 4 million by 2013, and by 2023 the combined popul.'ltion or the 
three assemblies will exceed 5 million. 

2.5.2 Communities 
The project's area of influence extends from the area west of Mallam Junction along WinneiYd and 
Graphic Roads to the CBD of Accra. The primary influence zone is 500 metres to each side of Winneba 
and Graphic Road and the routes selected for the CDB Distribution system (Liberia, High St and K 
Nkrumah). The flanking. communities served by the existing trotro routes are: 

• McCarthy Hill 
• Odorkor 
• BubiasWe 
• Mallam 
• Mataheko 
• Kaneshie 
• Abossey OKai 
• South Industrial Zone, and 
• The CRD Zones flanking Kwame Nkrumah, High Street & Liberia Road 

2.5.3 Urban Transport Situation in GAMA 
Population growth and increa,'ling rates of car ownership are expected to increase Ule number of cars in 
GAMA from 181,COOin 2004 to over.lmillion in 2023. Based u~?n the .DHV master plan studies the 
llighest traffic volumes are found in the Winneba Road and Liberation Road corridors, which have 
volumes over 50,000 vehicles per day at certain points. Approximately 10,000 vehicles entered the central 
area of Accra within the Ring Road in the morning peak hour and on atypical weekday 270,000 vehicle 
trips are made into, or out of, the Accra central area. Higher volumes, of approximately hlOOUnd 16,000 
vehicle trips ill the morning peak hour and 300,000 daily vehicles trips in both directions, crossed into the 
area inside the Motorway Extension. Approximately 1.3 million passenger trips per day were estimated to 
enter or leave the area within the Acct'"d. Ring Road and 1 ,6 million passenger trips into or out of the area 
'I.\'ithin the Motorway Extension. Approximately 1 million passenger trips were made each day into and 
out of the central area of Accra using trotrosnndtilXis.Eighty· fourperoent of these passenger trips were 
made by public transport. Over half (56%) of'daily passengers were carried by trotros, and a further 15% 
by taxi. In Accra, trotros and taxis carry an average number of passengers per trip of 13 and 2.3 
respectively. These vehicles are inefficient in terms of the amount of road space used, and congestion 
caused, to transport each passenger, 

Congestion is a major problem on arterial routes with 10% of major roads in 2003 operating at 
unacceptable level ofservice at some time during the day (<20 km/h). Considerable scope therefore' 'CXists 
to improve the efficiency of people movement through a shift from low capaoitypublic transport vehicles 
to large and double-decker or articulated buses with the potential to cany over 100 passengers. 

Government control over the operation ofpublic transport is very limited; however, the private operations 
are strictly controlled by trade unions of which the most powerful is the Ghana Private Road Transport 
Union (GPRTU). TIle ovemll quality of public transport is poor, most vehicles are old, and maintenance 
standards are extremely low. High vehicle malntenance costs arising from poor road surfaces and 
limitations imposed on earnings by the acute congestion on the urban roads constrain the operators to 
invest in new vehicles. TIle limited number of vehicles and their low capacities result in long waiting 
times during the morning and evening rush hours. ' 
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2.6 Traffic voilimes 
Traffic counts perfonned in the fall of 2007 and in 2003 provide the basis for describing the traffic 

conditions in the corridor. For the Pilot Project 16hour traffic counts were taken at six stations along the 
route Figure and Figure show the results of these counts. 

At the Accra Academy site, the 11ighest traffic volumes were observed; over 25,000 vehicles in each 
direction were counted. At Odorkor the highest passenger flows to Accra were measures at 250,000 
passengers per day.ln the reverse direction the highest passenger volumes were at Mallam at 200,000 per 

day. The average mode split at all counting stations in the Accra direction was 40% cars, 18% taxis, 34% 

trotro and large bus. In the reverse direction the mode split was 32% car. 16% taxi and 43% trotro and 

large bus. In the peak hours the proportion of cars was slightly higher. In tenns of passengers carried 
daily cars transported only 9-13% of the market, taxis 4-6% and trotro/large buses 82~86%. 

As part oftbe DHV study tfaftie volumes were found to be .highest on Wednesday (l11% of the weekday 

average) and lowest on Thursday (88%) of average. The evening peak hour, with 6.8% of daily traftlc 
was slightly higher than the morning peak hour which had 6.6% of daily traffic. 

.~ 
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The main route of the BRT pilot project, Winneba and Graphic roads, is a major arterial in Accra which 

serves traftic from the Western and Central regions of the country. It also serves traftic from Ablekuma 

North, Okaikoi South and Abl~kuma Central Sub Metros of the Accra Metropolitan Assembly. 

2.7.2 Winueba Road 
Winneba Road starts from the Mallam Junction on the west and ends at Obetsebi Lamptey Circle 
covering a distance of 6.Skm. The section from the Mallam Junction to Outer Ring Road junction, known 
as First Light Junction, separates South Odorkol' and Mataheko suburbs on the south from North Odorkor 
and Bubuashie Oil the north. These areas are predominantly residential with some commercial activities 

along the immediate frontage of the road. Between First Light Junction to Obetsebi Lamptey Circle are 
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the Abossey Okai suburb on the SOlllh and the Kaneshie suburb on the north. The immediate trontage 

along the road is commercial but most of the suburbs are predominantly residential. Kalleshie Market and 

bus tenninal are located in this section ofthe road as:5 the Accra Academy jw,1 west of First Light. 

2.7.3 Grdphic Road 

The Gmphic Road is a continuation or the Wiuncba Road and starts from the Obet<;cbi Lamptey Circle 

and ends at the intersection with t]le Kwame Nkrumah Avenue. It is 2.3km long with about L5km of it 
forming part of the boundary separating Okai Koi South and Ablekuma Central sub Metros. The 

remaining 0.8km separates Ashiedu Keteke from Osu Klotey sub Metro. Most of the road passes through 

the South Industrial Area and the rest through the Adahraka Residential Area. Mitior commercial 

establishments along this section are Toyota Ghana Ltd, Kingsman Enterprises, Graphic Communications 

Group Ltd, and Accra Brewery. 

2.7.4 Central Business District (CBD) Distribution Routes 
The proposed BRT routes in the central area would operate along Liberia Road, High Street, Kqjo 

Thompson imd Kwame Nkrumah roads. The Thompson and Nkrumah routes would operate as one-way 

pairs while the routes along Liberia and High Streets would operate ill both directions, In contrast to the 

BRT route along Winneba and Graphic roads the BRT will share the use of these roads wiu) other 

vehicular traffic from the other sectors of the city including: Ayawaso Central, Obi Koi South, Okai Koi 
North sub metros and beyond, Osu Klottey, Ashledu Keteke, Adabraka, Asylum Down, Ridge, CBD, 

Ministries, Ussher Fort and the Jrunes'town sub metro areas. 

Major e.'I1ablishments found along the:eRT route in the CBDinclude: most Govemment Ministry offices, 

educational institutions, major markets, bus terminals, Ghana Railways central station and a wide mix of 

commercial er.1ablishmcnts to numerous to name individually. 

2.8 Utilities, Infrastructure .and Facilities Identified Along the BRT Corridor 

The project corridor is well served with utility services such as service roads, water, electricity and 

telephone lines. roadside drains, culverts, pipelines, street lighting, traffic signals, bus terminals and 
fuelling stations. A survey carried out in June 2007 identified 48 schools. 5 markets and 15 health 

facilities in the project's zone ()f influence. The schools comprised 34 basic, 6 secondary and 8 tertiary 
institutions. Twenty nine of the schools are publicly owned while. the remaining 19 arc privntely owned. 
Four ofthe markets are under the jurisdiction of the. AMA and tbe remaini~g one is privately managed. 

Only three out of the 15 health facilities are public facilities. Markets identified withil1 the zone of 
influence of the project are Makola, Kantamanto, Agbobloshie, Kaneshie and ClBA. 

~ 

I Makola Makola AMA 1986 
----~~,~-...............--.-~ 
 -
2 Kantamanto UTC Private 3000 1983 

3 AMA 4000 1990 

4 Private 600 1.984 

5 Kaneshie Kaneshic Private 1972 
-

Source: Asare 5, June 2007: Assessment ofTravel Characteristics of Commuters to Markets, Schools, 
and Health Facilities the BRT pjlot Final 

Various interchange points along the corridor provide public trrulsport services that cover most locations 
in GAMA. and a riumber ofregioual destinations such as Kumasi, Cape Coast and Takoradi. Routes from -
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.MaUam run predominantly to the eBn area and suburbs in the vicinity of MalIam. However, a number of 
longer routes serve Kasoa, Madinain the north and Teshie-Nungua in the east. 

From Odorkor, routes serve the areas north of the terminal such as Achimota, Kwashieman and 
Sowutuom as well as a few regional destinations such as Cape Coast aod Takoradi. Terminals in the 
Kaneshie Market area are used by taxis, trotros, bus and intercity services. Most major destinations within 
GAMA can be reached from a Kaneshie terminal. Kaneshie Main Station serves mnny GAMA and 
regional destinations. However, the majority of routes serve the area to the north and northeast of the 
terminal. Kaneshie-Takoradi Station serves mostly long distance routes to the west (Cape Coast, Takoradi 
and Tarkwa), while the Obossey Okai Station serves the western Accra suburbs of Korle Bu, Chorkor, 
Mamprobi etc 

fn addition to the major terminals described above a number of smaller loading and unloading stops exist. 
along the proposed BRT route. Existing bus services along the pilot corridor use sixteen (I6) intermediate 
stops in each d.irectionbetween MaIlam Station and the Cocoa Marketing Board (CMB) terminal. Six (6) 
out of these give opportunities for interchange with other routes. 

2.9 Natural Environment 
2.8.1 Climate 
The project area lies within the dry equatorial climatic zone and is characterIzed by two rainfall peaks and 
separated by marked dry seasons. Mean annual rainfal) r,mges between 74 and 90 em with the prime 
season (which begins March and ends in mid-July) accounting for about 67% of the annual rainfall. The 
second season starts in mid-August and ends in October. . 

Mean monthly temperature is highest (about 30oC) between March and April and lowest (about 26oC) in 
August. Average monthly relative humidity is higher in the rainy seasons but the highest monthly relative 
humidity in the project corridor does not exceed 75%, while the lowest is about 60%. 

2.8.2 TOpogrtlpfty, Geology ll1ul Soils 

The predominant relief of project corridor is undulating. On the whole, the general elevation of the 
corridor is not more than 80 metres abQve mean sea level and varies no more than 10m along the route 
with low points at Mallam Elnd Korli Lagoon. 

The rocks underlying the road corridor are mainly of the Dahomeyan series ofthe Precambrian era which 
forms the basement complex of Ghana. The rocks afe mainly metamorphic, consisting of gneisses and 
schists. 

The major soil groups in the corridor include coastal savanna, ochr050ls, lateritic sandy soils, tropical 
black clay or Akuse soils and coastal sands. 

2.8.3 Air Quality 

Construction and earth works at the project site will involve the use of cement, bitumen/asphalt, 
excavation of earth, base filling and demolition of structures. The major air quality indicator associated 
with these activities is Total Suspended Particulates (TIP) or dust This manifests visibly as plumes 
causing visibility loss, respiratory tract di.t;eases and amenity losses. Dust and vehicle emission gas levels 
will therefore be established in the.ElA 1.0 serve as a basis for gauging any changes in the quality of air, 
particularly during Ihe construction phase of the BRT. Pollution from vehicle operations (particulates. 
CO and C02, NOX, hydrocarbons, and sulphnr oxides) is expect to decrease with the reduction in traffic 
congestion and the removal of polluting vehicles. 

2.8.4 Noise 
Although sections of the route are perceived to be noisy, a study by the EPA indicates that none of the 
seven hot spots as far as noise in the metropolis is concerned are located on the BRT route. Noise Jevels at 

....·11 II II 
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variolls locations on the route can therefore be assumed to be within EPA noise levels for commercial and 
residential (U·ea.<;. Nonetheless, the baseline ambient noise levels will be established in the ETA. 

1.8.5 Drainttge and Water Quality 
'nlcmajor water body draining the project area is the Odaw River. over which a bridge runs close to the. 
level railway crossing on· Graphic Road. TIle quality of the Odaw River can be described as poor. The 
river is one of the mostpolhlted water bodies ill the metropolis due to the discharge of household and 
industrial waste upstream. Public wa.~te and hUman excreta are visible from the bridge. 

On both sides orihe BRT route at Mallam are wetlands which act as sinks for the area. These wetlands 
Ilrc of local ecological importance and so they are not designated a.<; Ramsar sites. Already there is 
evidence of encroachment by businesses and squatters on the wetlands. Sections of the wetland bordering 
Winneba Road win be 'filled during expansion of lhc road to accommodate the BRT.The expansion of 
Winneba Road \vil! be designed to minimise the negative impacts on the wetlands, 

2.8.6 Biodiversity 
The road corridor is highly urbanised and unlikely to contain any protected or unique species. The 
original vegetation has been cleared or greatly modified through various human activities. Some'avenue 
trees have been ldentitied at various sections of the road and efforts will be made to preserve as many of 
them as possible. Any soil, tree or green area losses are likely to be compensated by the extensive 
landscaping planned for the neW BRT medians and the Stations. 

3.0 Key Issues Qf Environmental Concern 

As part of the sea ping exercise some of the potential environmental impacts were identified via the 
review of relevant lit~r:uture. discussions with experts on the project and consuitatiQP with members of the 
general public residing or doing business in the i project area. The settlement characteristics along the 
Winneba corridor vary from commercial and inoustrial areas to the east; Kaneshie Market related activity 
in the middle; and commercial backed by residential and educationaVsocial uses to. the west. Given this 
variation in conditions it is not possible to relate all the potential environmental concems to specific areas 
along the route at tbis stage, It is likely that most (lfthe potential impacts would occurat various are.\!) 
along the road corridor. Notwithstlmdip.g, sOme ofthe potential impacts, which wi!! be analyz(!d fully in 
the EIA which are likely to require miUgationlmanagement include the fo)[owing: 

3. t Constructional Phase 
3.3.1 Land.;.Take an(i.LoCO.ltionof .BorrowAreas: 

Excavation and transport ofborrow materials; 


3.1.2 Soil Erosion and Sedimentation: 

Excavations could expose loosened solls to be eroded and deposited in drains and nalural water courses; 


3.1.3 Impacts on Wetlands 
• The existing road will be expanded into the adjacent wetlands in the Mallam area to accommodate 

the BRT 

., Deposition of sectiments 


3.1.4 COl1structionMllterials 
The movement ofcOllstructiqn materials to the corridor can have traffic impacts, especially in busy areas 
such as around the KaI1\!shie Market, the Makola Market and the ellO, 

3.1.5 Disposal of Construction Waste: 
• Disposal of rubble from constructional activities; 
• Destruction of aesthetic view of road corridor by the haphazard stockpil iog ofexcavated soils; 

3.1.6 Impact on Air Quality: 
• Air Pollution caused by release ofdust during: 
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• 	 Demolition of structures, 
• 	 Ex.cavation works, 
• 	 Delivery ofcement~ sand, stones, and gravels, 
• 	 Vehicular movement on the road corridor; and 
• 	 Exhaust fumes from vehicles and plant and equipment. 

Air pollution from the above sources will be II nuisance and potentia) source of respiratory diseases for 
residents, businesses and users of the road. However, the impact would be particularly problematic for 
residents close to the road and in places of high human concentration such as the markets and the CBD. 

3.1.7 Noise Pollution and Vibration 
• 	 Excessive noise from use of machinery and equipment such as excavators, concrete mixers and 

compactors during construction stage. Like air pollution, noise pollution wiH be a nuisance to 
persons living or operating along the road. Noise from constmction activities will go to accentuate 

. background noise levels in resideritiaJlU'eas such as Odorkor as well as the Ministries area. 
• 	 The operation of beavy duty maohinery and equipment and vehicular movement will increase 

vibrations in the immediate road corridor. 

3.1.8 Disru[)tion ofTraffic Flow: 
• 	 Construction vehicles could increase traffic volume on tile main road. lncreased vehicular traffic 

flow will have implications for air quality, noise, serenity of the area and the safety of residents of 
the area. 

• 	 Temporary diversion of trdffic by closure of road 1anes and prohibition of selected turning 
movements during construction . 

• 	 [ncreases in local traffic where road is used as a diversion route 
• 	 Compromise traffic safety in settled areas along the road corridor. 

Looking at the busy nature of the road, the addition of more vehicles and disruptions as well as diversions 
wi11 make this impact very significant. The effects of the traffic impacts will be much more pronounced in 
already congested areas such as the Kaneshie and Makola Markets and the CBD. 

3.1.9 Disruption of Utilities! 

Excavations and other earth moving activities can sever electricity cables, telephone lines and water 
distribution pipes l(iid along and/or across the route. Disruption of utilities will equally affect residents 
and businesses along the road but delayed restoration of the services wi11 be particularly costly to 
businesses and government Ministries. 

3.1.10 Displacement of Bosiness Activities: . 
• 	 Excavations and construction works on the route are likely to affect access to commercial 

establishments. 
• 	 Commercial activities on both sides of the route will be displaced. Retailers of goods who operate 

in kiosks or have their wares spread on the pavements along the road will be displaced. This impact 
will occur particularly in the CBD and around the Kaneshie and Makola Markets. 

3.1.11 Property Impacts 
• 	 Construction of the depot and terminals, and other works in the Right-of-Way would result in the 

demolition ofsome residential and conIDlercial property 
• 	 Loss of revenues and amenity due 10 disruption during construction for both resident.s and 

commercial establishments 

3.1.12 Public llealth and Safety: 
• 	 Exposure to dust particulates frgm excavations and construction; 
• 	 Tnjuries due to vehicular-pedestrian conflicts 
• 	 Water in pits and trenches could create conducive breeding grounds for malaria carrying 

mosquitoes. 
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3.1.13 Occupational Health and Safety: 
• 	 Exposure to workplace accidents; 
• 	 lnjuries and hazards to construction workers; 
• 	 HTV/AIDS risks to workers and consultants from sex workers. 

3.1 .14 Management I)f Construction Camp 
• 	 P09r sanitation and ~te management 
• 	 Management ofwa<;te oils. 

3.2 Post-Construction/Operational Phase 

While most of the negative environmental impacts will occur during the constmetion phase, it is 
envisaged that the positive impacts of the BRT project will occur during the oper:ational phase. TIle 
positive impacts, Which are incorpo~ate in the overall objectives ofthe Urbll11 Transport Project include: 

• 	 Rt.-duction of traveltime in BRTconidor (65 min base to 40 by 2012) 
• 	 Increase in overall travel speeds (lSkmlhr base to 20kph by 2012) 
• 	 Increase share oflarge buses 1n market (l5% base.to 45% in 2012) 
• 	 Reduce C02 by 10% (120 uglm3 monthly average baseline) -• 	 Length of sidew'dlks improved (0 base to 40kIIliu 2012, not all BRT) 
• 	 Bus shelters and terminal facilities built (0 base to 6 in 2012) 
• 	 Bus km/day (base 12510 225 in 2012) 
• 	 Passengers/bus/day (265 base to 800 in 2012) 
• 	 Peak hour PT vehicles (3,200 base to 1,800 ill 201 2) 
• 	 Average walk time to bus (40 min base to 20min in 2012) 

Permanent negative impacts will be associated with displacement of n:sidents and traders at terminal sites 
where property will be required and the removal of illegal traders using the footpaths in 
commercial/market areas. In addition the existing public transport services (trotro and large buses) are to 
be reformed as part of the Urban Transport Plan; but these reforms are not a part afthis "pilot" project. 

In general property acquisition along the route will be very modest and only occur at junctions and 
adjacent to BRT stations. It may be necessary to acquire additional right-of-way to construct the bridges 
over Obetsebi Lamptey Circle and the railway line, but this depends upon the width of the bridges 
(several options are being examined). 

Mitigation plans will be required to minimise displacement effects, 

In total the project benefits are expected to out-weigh any negative impacts, 

4.0 Consultations 

4.1 Introduction 

This chapter presents tbe initial results of consultations held as part of the, Scoping Exercise for the 
Environmental Impact Assessment CEIA) of the 3RT project. The aim of the chapter is to show Ollr 

obj,,-'Ctives for consulting and involving stakeholders. It sets out who the key stakeholders are and how 
they >,\'cre identitied as important participants, It then outlines our initial findings of consultation. 

The consultations were intended to 
• 	 provide infonnation about the project and its potential impacts to those interested 'in or affected by 


the project, and solicit their opinion, in this regard; 

• 	 provide oppornmities to stakeholders to. discJ.!.~st,heiropinions and concerns; 
• mal1age expectations and misconceptionsregardfng the project; 
• 	 verifY the significance of envirOimlental, social and health impacts identified; and 

au I 
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• infomt the process of developing appropriate mitigation measures. 

'1he collsul.tations were governed· by the requirements of the Environmental Assessment Regulations 
1999, LI 1652 and the World Bank Operational Policy OP 4.01. 

Gbanaian Regulations Relating to Public Consultation 

ESIA consultation In Ghana is governed by the Environmental Assessment Regulations of 1999. 

Advertisement of the seoping notice must be done through: 

• Advertisement of the scoping notice to relevant ministries; 
• Advertisements in at least one national and one local newspaper if there is any; and 
• Making copies oftlle seoping report available for inspection by the general public in the locality of 
the proposed project. 

-

PubJi~ltlon of the Environmental statement: -

-.. 	 • The Environmental Impact Statement must be made available to the general public, relevant public 
agencies, organisations, NOOs, metropolitan, Municipal and DistriCt Assemblies and local 
communities to they may make any comments and suggestions on any matters therein. 

l)ublic hearing.~ 


The Environmental Protection Agency must conduct a public hearing if: 


• There appears to be an adverse public reaction to the project; 
• The undertaking wiUinvolve resettlement; 
• The undertaking could have extellSive effects on the environment. 

-
World Dank Requirements for Public Consultation 

The World Bank Group's Environmental AssessmentPoHcy (OP 4.01) requires that: 

• Project-affected groups and local non-governmen.tal organisations (NGOs) be consulted about the 
project's potential environmental and social impacts during the ESIA process; and 
• Local vk~ws are taken into account in designing the environmental and s')cial management plans as 
well as in designing the project. 

- In addition to the requirement for consultation with stakeholders, the World Bank Group has specific 
requirements for disclosure of documentation resulting from the ESTA process. These include: 

-

..... 

-


• Preparation and publication ofa Public Consultation and Disclosure Plan (PCDP) for consultation; 
• Disclosure of the draft ESIA in public places in-countly; and . 
• Preparation ofan Environmental Action Plan (EAP) containing social as well as environmental 
measures desiglled to manage, mitigate and monitor the impacts identified during development of the 
ESIA. This must be made available locally. 

...
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4.2 Phase I - Consultations with Members (If RRT Technical Committee 

A number ofstakeholder institutions (presented below) are represented on the BRT Technical Committee 
that meets to discuss the project and reports of the project consultant. They include: 

• 	 Ministry of Transportation 
• 	 Department of Urban Roads 
• 	 Ghana Highway Authority 
• 	 Environmental Protection Agency 
• 	 Town and Country Planning Department 
• 	 Motor Traffic and Transpor1 Unit, Ghana Police Force 
• 	 Ghana Road Transport Coordinating COtlUCiJ 
• 	 Accra Metropolitan AsSembly 
• 	 Oa West District Assembly 
• 	 Land Valuation Board 
• 	 Lands Commission 

A review of toe minutes of lhe technical committee meetings provided useful insights to the various 
concerns raised by the. institutional stakeholders. These include: 

• 	 Integr'dtiollofland usc, transport planning ami pedestrian safety in the design 
• 	 Encroachm.ent ofhawkers . 
• 	 Need 10 incorporate tbe concerns ofdisabled persons into the design 
• 	 Need for critical assessment ofmajor craIl'ic altractors to the CaD area which will affect traffic 

dem.and modelling 
• 	 Integration ofBRT requirements and junction designs into the NI design 
• 	 Need to intensifY public edu~ation on the project. 

4.3 Phase 2 Public COl1snltationli:xercise 

To docmnent the views of the stakeholders, a public consultation exercise was undeltaken over a period 
of seven days (November 16-18,2007 and January 9~12, 2008). In all, 103 persons comprising 56 
females and 47 males were consulted in areas such as Kancshie Market Area, Abossey Okai. Orca Decor
Letap area on the Graphic Road, SWanY Arcade and UTe area. The consultess were mainly business 
owners, passengers, pedestrians and residents in the project area. The purpose of the exercise was to 
introduce the project to the public at farge and to solicit views/concerns they might have regarding the 
project and its impacts. Some of the issues raised by the public include: 

• 	 Effect on existb;tg bus operations due to competitive BRT competitive services; 
• 	 Unknown elTect of public transport regulatory reforms; 
• 	 Disruption of trotro operations during construction; 
• 	 Road works will worsen the alreadyblld traffic congestion on the route; 
• 	 Business will go down as the public will want to avoid the inconveniences involved in getting to 

the businesses along the route; 
• 	 Dust pollution and the resultant respiratory difficuhies; 
• 	 Vehicular.,pedestrian conflicts; 
• 	 Diverston of traffic resulting in longand inconvenient trips; 
• 	 Temporary disruptions to water How, electricity and telephone service; 
• 	 Danger involved in crossing the road to access the BRT buses suggesting the need for pedestrian 

footbridges; 
• Provision of park and ride facilities to induce motorists to switch to the BRT service 

,. Payment of c9mpensation for demolished shops and structures; 

• 	 Long delays in government projects that will expose residents in the project area to long periods of 

inconveniences due to. dust, traffic, etc. 
• 	 Exposure ofthe public, especially children to dangerous conditions. such as trenches, pits, etc; 
• 	 Water collected into pits l.'XJuld provide conducive breeding grounds fol' mosquitoes with attendan1 

increase in rnalaria cases. 
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The views/concerns expressed by the consultees were considered during the identification of the key 
issues of environmental concern. TIlese views/concerns will be disclissed in much more detail and with 
reference to specific sections of the road during the assessment and evaluation of the potential impacts in 
the EIA. 

5.0 Propos~ Draft Terms of RerereDce for ESIA 

TIlese Terms of Reference (ToR) have been prepared as part of the scoping exercise of the BSIA on the 
proposed BRT project. This scoping exercise has been carried out in accordance with the requirements of 
the ETA Law and Regulations of Ghana, and has included primary and secondary data collection, and 
consultation with a range of key stakeholders. 

These ToR will guide the ESIA study that that will consider both positive and negative impacts during the 
construction and operation or the BRT. The, study will recommend measures for the mitigation of 
significant environmental impacts remaining after feasible adjustments have been incorporated in the 
project design. 

Scope orEIA Study 

The Proposed Terms ofReference (TOR) for the Elh study oftlle project comprises the following:

Introduction 

This section will discuss the following:
4. 	 Project background. 
5. 	 Purpose and objectives of the project. 
6. 	 Regulatory and institutional framework 
7. 	 Scope and structure of the EIS Report. 

Institutional and Legislative Framework for tIle ElA 

A description of the operations, policies and regulations of various institutions that seek to protect the 
environment from the negative impacts of the construction and operation of the proposed BRT will be 
presented in this section. The ErA will situate tne project within the institutional and legislative 
framework defined by the policies and regulations of the various stakeholders and the extent to which 
they will contribute to the construction and management ofthe BRT. . 

Description ofthe BRT Project 

Project description will be built on information from project documents and consultatIon with the project 
planners/designers, contractors'and developers. The description will cover: 
8. 	 Project componellts and layout, including: 

- Proposed route (length and other characteristics) 
- Grade separations 
- Tenninal and depot development 
- Feeder routes 

9. Types, quantities and sources of materials 
lO.Equipment to be utilised during construction 
11. Workforce 

12.0peration and management of the BRT 


The narrative description will he complemented with maps, photos and appropriate diagram . 

• 
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Baseline Com! itioJls of the Projed SHe 

To be able to assess any environmental changes resulting [rom the construction and operation ofthe BRT. 
the baseline environmental conditions prevailing in the project corridor will be established. Baseline data 
would be obtained by collecting, collating and reviewing studies and infonnation on the project area. 
Information/data from these sources will be supplemented and validated by information/data gathered 
from trips to project corridor. TIle baseline conditions that will be considered include: 

• 	 Climate (rainfall, temperature, wind direction); 
• 	 Topol:,'faphy, Geology and Soils; 
• 	 Flora and ;'auna; 
• 	 SurfaCe WaterlDrainage; 
• 	 Ambient Air Quality; 
• 	 Ambient Noise Levels; 
• 	 Communities 
• 	 Infrastmeture and Utility Services; 
• 	 Land-use I Socio-economic Activities; 
• 	 Trame conditions; 
• 	 Utilities and infi'astructure 

Analysis of Project Alternatives 

The ETA will include an analysis of realistic alternatives on the basis of available intonnatiol1, It should 
be noted that the former DHV report and associated GAMA Urban Transport Plan provides the basis for 
the BRT plans and the selection of the Winneba Corridor as a "pilot project" together with the 
recommendations for a median configuration, feeder and trunk bus serves, and stations located near 
existing cross roads, Notwithstanding, the ErA analysis will consider alternatives with respect to the 
project design, objectives and management. It is expected that the analyses, where appropriate, will lead 
to proposals that would be considered more appropriate from an environmental, social and economic 
perspective, compared to the original proposal. The analyses would also provide a justification fix the 
accepted design, 

The alternatives that will be considered are: 
• 	 No-action alternative: this alternative assumes that the present state of the road corridor and 

transport system will remain; 
• 	 Build Alternative: this implies constructing the BRT to acceptable safety, speed and environmental 

standards. 

Identificntion and Assessment of Potential Impacts 

The potential impacts of tile project would be identified in relation to:
• 	 Pre-Construction phase; 
• 	 Construction phase; 
• 	 Post-Construction phase. 

The methodology for the identification of the potential impacts would involve site surveys, surveys of 
similar road projects and consultations with the relevant stakeholders. 

The following have been identified during the scoping study as areas of potential project impacllhat need 
to be fully considered in the ErA, '[bese, and others that emerge as the ETA progresses, will he addressed: 

• 	 Destruction of vegetation and soils; 
• 	 Landscape modification; 
• 	 Noise pollution and vibration; 
• 	 Air pollution; 
• 	 Erosion and siltation of water courses; 
• 	 Generation and disposal ofconstruction waste; 
• 	 Traffic flow and safety; 

.... 
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• 	 Vehicular-pedestrian conflicts; 
• 	 Dismption of utility services; 
• 	 Demolition of structures; 
• 	 Relocation of economic activities; 
• 	 Construction camp management; 
• 	 Public health effects; 
• 	 Occupational health and safety. 

Impacts would be evaluated in terms oftlleir being:
• 	 Positive or Negative; 
• 	 Short or Long-term; and 
• 	 Direct or Indirect 
• 	 Cumulative 

The significance of the predicted impacts will be assessed in terms of: 
• 	 The effect on health and safety of residents in the project area; 
• 	 The effect on ecologically sensitive/critical areas; 
• 	 The effect on traffic flow in the area; 
• 	 The eiTect on existing socio-economic conditions and development. 

Mitigation/Management of Impacts 

Proposals for the mitigation of the significant negative impacts of the project will be outlined. A team 
comprising the project designers, engineers, and other professionals involved in the project will discuss 
the identified impacts and propose various interventions for the mitigation or reduction of the magnitude 
of the adverse environmental impacts and the enhancement of the beneficial impacts. The team will use 
the "Environmental and Social Management Fmmework (ESMF) for the Transportation System 
Development Programme - Roads Sector by CEHRT, 2007, as a background document in devising 
appropriate mitigation measures. As much as possible, the mitigation options will be cost-effective 
measures that will be specifically tailored to Ule impacts in order to achieve the aim of limiting the 
harmful cffects of the project. Measures for the mitigation of residual negative environmental effects will 
be recommended after feasible adjustments have been incorporated in the project design. 

l\-1ouitorillg I'lall/l'rogramme 

The parameters of various environmental components and others will be monitored periodically to 
evaluate the effectiveness of the mitigation measures andlor establish the extent of changes in the baseline 
conditions. Periodic monitoring will be carried out on: 

• 	 Air Quality; 
• 	 Noise Levels; 
• 	 Water sourceslbodies quality 
• 	 Traffic Flow and Accidents; and 
• 	 Waste Management. 

Provisional Environmental Management Plan 

To ensure the implementation of the mitigation measures and an effective monitoring programme, and to 
deal with environmental impacts and other concerns, which could not be predicted at this stage, a 
Provisional Environmental Management Plan will he outlined. The plan will cover, among others: 

• 	 'I1lc duties and responsibilities of the persOlmel charged with the environmental management of the 
road; 

• 	 The cost of environmental management; 
• 	 Financial resources available for environmenial management. 
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Conclusion 

This section will cover:
• General overview of the main conclusion of the sLudy; 
• The need and jw:titlcation for the project. 

Report Format 

The EIA report '.vill be based on the guidelines of Ghana EPA and the World Bank. 'The ma.in text will 
focus on findings, conclusions and recommended actions. The conclusions and recommendations will be 
substantiated by relevant data. 

The results/findings of the ErA will be compiled into an Environmental Impact Statement, which wiII 
have the following structure: 

I. Executive Summary 
2. Policy, legal and instituliOlialframework 
3. Description ofthe SRT Project 
4. Analysis ofAlternative Approaches 
S. Baseline Tnfonnation of the Project Area 
6. Assessment of Potential Environmental Impacts 
7. Mitigation of Environmental Impacts 
8. Environmental MoniLoring Plan 
9. Provisional Environmental ~anagement Plan 
10. List of References 

IJ. Appendices 


A copy ofthe draft ETA will be submitted to the Environmental Management Unit or the Department of 
Urban Roads (DUR) for review before thetinal revised copy is forwarded to DUR for sending to the 
Environmental ProteCtion Agency (EPA). DUR's comments will be incorporated in the fmal document 
submitted to EPAviaDUlt In line with the GhanaEIA procedures, ten (10) copies of the EISA wil! be 
submitted to the E?A for review. 
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Appendix B Consultations with Stakeholders 
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