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               ABSTRACT 

Geospatial technology provides a mechanism for data collection, integration, measurement 

and output generation in its electronic environment, which models the spatial environment. 

The aim of this research is to carry out an Environmental Impact Assessment for the 

proposed New Town Development site in Bwari Area Council of the Federal Capital 

Territory, Nigeria using Geographic Information Systems and Remote Sensing. The data used 

include beacon sheet of the study area, the proposed new town development plan, ASTER 

and satellite images. The proposed new town development plan which was designed in 

AutoCAD environment was later imported into ArcGIS software environment for further 

analysis. Also the ASTER image and various baseline data were generated from ASTER 

other satellite imagery in ArcGIS environment. The analyses carried out include; slope, hill-

shed, watershed, curvature, line density, flow direction and flow accumulation. The proposed 

new town development plan was overlaid on the baseline data to assess the major impacts. 

Also, the overlay analysis of the new town development plan on land used/land cover 

generated from satellite imagery were conducted in order to identify the areas that have major 

impact that are likely to be affected by the proposed new town development plan. The 

analysis revealed that the area that will be severely affected is the land use land cover classes 

as well as the watershed drainage basin, flow accumulation, flow direction (runoff) and 

stream order. It was found that the development have a higher impact of about 55.3 % on 

bare land, follow by vegetation of about 36.3 %  affected, 6.4 % on water body, 1.1 % on 

rock outcrop and 0.8 % on the built up. Public Participation was also taken into consideration 

in the conduct of the research. Though the proposed new town development will have a lot of 

significant adverse effects on the study area and environs, proper mitigation measures will 

reduce the impact of the adverse effects. However, the positive effects/impacts of the project, 

as well as its multiplier effects will outweigh the negative impacts, if the project is eventually 

implemented. Based on the outcome of the research, it was recommended that afforestation 

should be embarked upon in order to combat the micro atmospheric condition of the study 

area and also the need for research to be carried out after the town development 

implementation, so as to assess or examine the impact on the air quality, pollution, noise 

pollution, drinking water. 
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CHAPTER ONE 

INTRODUCTION 

 

1.1 BACKGROUND TO THE STUDY 

Environmental Impact Assessment (EIA) is defined as the systematic identification and 

evaluation of the potential impacts or effects of proposed projects, plans, programs or 

legislative actions relative to the physical, chemical, biological, cultural and socio-economic 

components of the environment (Canter, 1996). The impact of an activity is any deviation or 

change from the baseline situation that is caused by the activity. 

 

Another definition of EIA is ―a process by which information about the environmental effects 

of a project is collected, both by the developer and from other sources, and taken into account 

by the relevant decision-making body before a decision is given on whether the development 

should go ahead or not" (Kom´ınkov´a, 2008). Also, the official website of the International 

Association for Impacts Assessment (IAIA, nd) defines EIA as the process of identifying the 

future consequences of a current or proposed action. On its part, the Province of New 

Brunswick, Canada (nd) views EIA as a process through which the environmental impacts 

potentially resulting from a proposed project are identified and assessed early in the planning 

process. It goes further to explain that EIA identifies steps that can be taken to avoid negative 

environmental impacts or reduce them to acceptable levels before they occur. EIA therefore 

represents a proactive, preventative approach to environmental management and protection. 

EIA is a key aspect of many large scale planning applications. It is a technique which is 

meant to help understand the potential environmental impacts of major development 

proposals. EIA can also be viewed as a formal process for identifying the likely effects of 
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activities or projects on the environment, and on human health and welfare means and 

measures to mitigate & monitor these impacts.  

 

Since EIA requires the integration of often disparate information from numerous sources 

(Fedra, 1994), it is this functionality of Geographic Information System (GIS) that is usually 

extremely helpful. GIS has the power to combine information from various sources such as 

government policies, environmental monitoring programmes, project plans and 

environmental impact models. 

 

Unprecedented growing rates of global human population and new town developments have 

tremendous stress on local, regional, and global air and water quality. There is therefore a 

necessity to better understand the factors that mediate the interactions between for example 

new town development and/or variations of environmental quality (Duh, Shandas, Chang and 

George, 2008). Landuse modifications, New Towns and infrastructure developments 

specifically could destroy the natural environments and pose serious threats to the 

biodiversity. Tools and measures must therefore be adapted to evaluate and remedy the 

potential effects or impact on biodiversity caused by human activities and developments.  

 

It has been estimated by Chan and Easa (2000) that approximately 80% of information used 

in the preparation of development plans, programmes and projects are geographic in nature. 

Although the magnitude of such statement may not be verifiable, as spatial planning elements 

and approaches vary from country to country, Landuse Planning has an intrinsic spatial 

nature. Urban and Rural Planning, and the associated environmental assessment processes 

that accompany them, entail the consideration of both spatial and temporal aspects which in 

turn, establish specific needs for information management and analysis tools. The 
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requirements for spatially-specific approaches to data management and assessment are within 

the capabilities of GIS.  

Within the Physical Planning profession, EIA plays important roles in the prediction and 

assessment of biodiversity-related impacts from planned developments (Gontier, M¨ortberg, 

and Balfors, 2010). EIA is one of the main legislative tools recognized to reduce 

anthropogenic adverse impacts on the environment. The purpose of EIA is therefore to ensure 

that the environmental effects of a proposed development are fully considered, together with 

its economic or social benefits. This should be considered before the new Town Planning 

application would be determined. EIA is thus an anticipatory, participatory environmental 

management tool. The extensive understanding of EIA as an anticipatory environmental 

management tool has made a significant consideration over the extent to which it is achieving 

its purposes. This has been measured in terms of EIA ―effectiveness,‖ especially as 

discussion has moved away from issues of procedural operation to the more practical oriented 

of EIA and its place in more comprehensive decision-making situations (Jay, Jones, Slinn, 

and Wood, 2007). 

 

The environmental impacts of projects or actions generally include a comprehensive range of 

impacts. All these impacts vary in magnitude, as well as in their beneficial or adverse impacts 

(Rau and Wooten, 1980). Public participation is a fundamental principle of the EIA processes 

in both project related EIA and Strategic Environmental Assessment (SEA) of Policies, Plans 

and Programmes (PPPs). EIA is thus a participatory tool for supporting decision-making at 

project and strategic levels of decision making. The importance of public participation has 

been underlined by the Aarhus Convention (United Nations Economic Commission for 

Europe, 1998), which entered into force in 2001. Public participation is also an essential 
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component of the EIA processes regulated by the European EIA (EC, 1997) and SEA (EC, 

2001) directives. It is also recognised in the National Urban Policy of Nigeria. 

 

 Public participation within EIA offers a variety of opportunities. For SEA, these have been 

summarized by Heiland (2005). Public participation increases the support for an adopted 

policy, plan, programme (PPP) or project through the involvement of external actors, 

enhances credibility of a selected PPP or project by including pertinent information and helps 

to avoid subsequent controversy, confrontation and/or delays in the decision-making process 

due to public opposition (Rauschmayer and Risse, 2005). 

 

Public participation should be conducted at a point when no irreversible decisions have been 

made. The time period of the participation phase should be long enough to allow the public to 

become familiar with the PPP or project. The literature on public participation knows 

different expressions and terms, including ―public participation‖, ―public involvement‖, 

―stakeholder involvement‖, ―consultation‖, ―expressing opinions‖, ―communication‖, 

―reporting‖, ―access to information‖, ―participatory approaches‖ and others. Fischer (2007) 

differentiates between four main categories: Participation; Consultation; Communication and 

Reporting. 

 

Geographical Information Systems bring the opportunity to enhance predictable evaluation 

techniques (e.g., matrix-based assessments). It acts as graphic mediators of spatial knowledge 

and by providing an effective tool for the spatial and temporal analysis of environmental 

impacts. GIS has the potential to increase the objectivity and accuracy of the assessment, to 

improve both the understanding of environmental and planning concerns and the distribution 
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of information. Therefore, it helps to develop the effectiveness of strategic environmental 

assessment practice (González, Gilmer, Foley, Sweeney and Fry, 2011).  

 

Burrough (1986) describes Geographic Information Systems (GIS) as "a powerful set of tools 

for collecting, storing, retrieving at will, transforming and displaying spatial data from the 

real world.‖ This tool box based definition of GIS already specifies the most important 

functions of GIS for Environmental Impact Assessment. The importance of each of these 

functions depends on the specific situation of the EIA for which GIS is applied. For large 

studies with huge data-sets for many different environmental aspects, carried out over a long 

period, the storage capacity may be most important. In other situations the analytical 

capacities of a GIS may be the most significant factor. One element that is not explicitly 

mentioned in Burrough's definition is the integrating capacity of a GIS.  

 

GIS, with its capabilities, enables the spatial (and temporal) examination of critical 

considerations, increasing the objectivity and transparency of planning and environmental 

assessment. The application of GIS to Environmental Impact Assessment, can positively 

contribute to positive decision making in environmental matters. Although there is no legal 

requirement to incorporate spatial information in EIA, their inclusion provides a range of 

additional benefits to those provided by traditional analytical methods, such as matrices 

which commonly lack spatial and temporal dimensions. GIS addresses such shortcoming by 

identifying and defining any geographical and/or seasonal variability of and among potential 

impacts (Patil et al., 2002; Vanderhaegen and Muro, 2005; González et al., 2011). Moreover, 

GIS has the potential to provide significant advantages to current EIA reporting methods by 

increasing the speed of information generation; enabling the integration of multiple sources 

of information to provide new insights; providing the means for a systematic analysis that 
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facilitates the rapid and objective prediction of potential (cumulative) environmental effects; 

and conveying the results in graphical form that in turn, enables a visual and comparative 

examination of the aspects under scrutiny (João, 1998; Vanderhaegen and Muro, 2005; 

González et al., 2011). Therefore, it can be argued that GIS support transparent decision-

making in environmental planning of new towns as results are demonstrably based on 

spatially-specific and objective evidence (Skehan and González, 2006; González et al., 2011).  

 

1.2 STATEMENT OF THE RESEARCH PROBLEM 

The official web site of Federal Housing Authority (FHA, 2010), FHA Nigeria, is a wholly 

owned Federal Government Agency, established under Decree 40 of 1973, now CAP 136 

Laws of the Federation of Nigeria 1990. The Authority is supervised by the Federal Ministry 

of Lands, Housing and Urban Development and became partially commercialized in 

accordance with Decree No 25 of 1988 and charged with the following functions: 

1. The preparation and submission from time to time, to the Government of proposals 

for National Housing Programme;   

2. The making of recommendations to the Government on such aspects of urban and 

regional planning, transportation, communication, electric power, sewage and water 

supply development as may be relevant to the successful execution of housing 

programmes approved by the Government; and 

3. The execution of such housing programmes as may be approved by the Government. 

 

The web site goes further to state that for the Authority to carry out its functions/mandate 

effectively, section 4 (1) of the FHA Act (1990) granted the Authority the power to: 

a. Acquire, hold and manage movable and immovable property; 
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b. Acquire, construct and maintain dwelling houses, schools, communal and commercial 

buildings and other structures; 

c. Enter into contracts for the construction, maintenance, management or repair of any 

property; 

d.  Purchase or otherwise acquire any assets, business or other property where such 

purchase or acquisition is necessary for the proper discharge of its functions under this 

act; 

e.  Sell, let, lease or otherwise dispose of any property vested in the Authority. 

In addition to the functions stated for the National Housing Policy (2012) further expanded 

FHA‘s functions to include: 

a. Develop and manage real estate on commercial basis in all states of the Federation 

and the Federal Capital Territory (FCT); 

b. Provide sites and services for all income groups with special emphasis on the low 

income group; 

c.  Provide low income and rural housing in all states of the Federation and Federal 

Capital from funds provided by the Federal Government and other sources; 

d.  Execute such housing programmes as may be approved by the Federal Government. 

 

In furtherance of the mandates, FHA has numerous estates spread all over the Federation. 

FHA has also recently acquired land in Kwali and Bwari Area Councils of the Federal 

Capital Territory, Abuja for purpose of ‗New Town Developments‘.  
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The Nigerian Urban and Regional Planning Law (1992) has made it mandatory for all land 

developments to seek and get  approval of the relevant Development Control Department 

prior to commencement of any land development. Also, the same section has made it 

mandatory for developers to submit a development plan for the approval by the Development 

Control Department. Similarly, the law has also made it mandatory for all applications for 

land development at the time of submitting application for development permit, to also 

submit detailed Environmental Impact Statement (EIS) for: 

a. a residential land development  in excess of 2 hectares; or 

b. building development or to expand a factory or for the construction of an office 

building in excess of four floors or 5,000 square meters of  let-able space; or 

c. permission for a major recreational development. 

Another regulatory framework, ―Guideline for EIA Procedure‖ issued by the Federal 

Environmental Protection Agency (FEPA, 1995), states that for any housing development 

covering more than 50ha, it must be accompanied by an EIA, for consideration and 

subsequent approval, prior to commencement of development.  

 

The proposed new town development site in Bwari, which has a combined land area of 

330.044ha, therefore falls under the mandatory list of projects that require EIA, prior to 

approval and subsequent implementation of the project. The site was acquired in 2013 and 

preliminary draft designs are currently in progress. As at the time of this work, no EIA has 

been conducted for the site under reference.  

 

The Google Earth Satellite image (2013) of the proposed site, as well as reconnaissance 

survey (2013) indicates existence of scattered developments. The two parcels of land that 
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make up the site are separated by the Abuja Light rail, which passes through the site, these is 

due to the fact that the site is currently mainly used for agricultural purposes. All these will be 

impacted upon by the proposed New Town development in the area. The site also has natural 

landscapes and vegetation suitable to wild life and fauna. There are also natural streams and 

gullies. The project will likely alter the natural drain and topography of the area, which in 

turn will have impact on fauna and other biodiversity in and around the site. The completed 

development will also have impact on livelihood, surface and ground water, agriculture as 

well as further development of the immediate surrounding area (coupled with the new light 

rail, new roads and proposed settlements likely to come up). Other areas that will also be 

impacted upon will include temperature and topography. Hence the need of EIA in order to 

assess the magnitude of proposed new town development plan on the study area.  

  

Several studies have been conducted to show the importance of the application of GIS in 

Environmental Impact Assessment considerations in any development project. One of such 

works is that of Anji (1995) which evaluated of EIA on land use changes on ground water 

quality of a part of Hyderabad city, India, Using Remote Sensing, GIS and in situ studies‖. 

The work focused on spatial variations of deteriorating environmental quality with respect to 

ground water pollution and the role of GIS in effective assessment and mapping of ground 

water pollution patterns and monitoring its trends in Hyderabad metropolis. The methodology 

developed explores the correlation between the concentration levels of pollutants in urban 

ground water and urban land use and highlights the impacts of urban growth, population 

increase and land-use/land cover changes on the water quality status of Hyderabad city. The 

study concluded that there exists a linear and positive correlation between the impacts of land 

use changes and poor groundwater quality in most of the study area, under the 4 major 

classes of land-uses predominant in the area of study, viz. Residential, Waste land, 
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Agricultural and Industrial areas. Based on the identified impacts, appropriate long-term and 

short-term strategies for improving the groundwater table and quality in stress areas ware 

suggested for environmental management. 

 

Sadler and Verheem (1996) noted that there exist limitations when using analogue method of 

maps overlay. They noted that maps tend to oversimplify and the specific interrelationships 

between environmental factors are not readily obtainable using traditional map overlays. 

Also, analogue map overlays cannot effectively describe ecosystem dynamics through time.  

Sadler and Verheem‘s work used analytical matrices, to the planning oriented multi-criteria 

analysis and recognised the framework and approaches for analysing cumulative effects that 

can be used in EIA. The framework has three components: Sources; Effects and; Processes.  

 

Koomen, Veenbass and Poot (1997) presented a working application for the prediction of 

bird disturbance caused by motorways. Using variables such as maximum speed, the number 

of vehicles expected per day, possible noise barriers and the presence of woodland, an impact 

zone is constructed in which breeding birds are predicted to be disturbed. The underlying EIA 

relations were based on ecological fieldwork on how various constraints for highway 

construction are integrated in one map. Information from various sources on groundwater 

extraction areas, polluted soil spots, historical monuments and present and future urban areas 

were combined to identify possible corridors where road construction poses minimal 

environmental and social problems. The impact of three proposed motorway alternatives on 

existing natural areas were assessed through a simple overlay analysis of the surface area of 

the motorway designs with a natural area data-set, the area affected for each nature type was 

calculated. This initial score can subsequently be weighted to represent the relative 
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importance of each of these types. This rating however requires expert judgement to ensure 

meaningful results. GIS can also be used for more elaborate impact predictions.  

 

AbuZeid and Wagdy (1999) used GIS to evaluate the Environmental Impact Assessment for 

Dam construction and irrigation system development in India. They showed that GIS can 

handle large data related to EIA and represented in an accurate way with less time consuming 

process. They started with EIA definition then the advantages of using the GIS with EIA. 

They concluded that GIS is considered as one of the important techniques that can be used for 

environmental scoping. The authors presented the benefits of using GIS for EIA of Dams 

construction projects which helped to select the optimal road location with less impact on the 

environment. 

 

Bojórquez-Tapia, Diaz-Mondragón and Ezcurra (2001), in Mexico used GIS as a 

participatory-base for land suitability assessment where a set of environmental attributes ware 

defined as spatial analysis criteria for land use planning. The method they used included 

participatory workshops where the social, environmental and economic implications of 

developing lands were discussed. The information generated by stakeholders was integrated 

in a GIS-based multi-criteria analysis and thus found out that land uses could be allocated in a 

pattern that helped minimise conflicts and maximise consensus.  

 

Antunes, Santo and Jordao (2001), proposed an elaborate integration of Geographical 

Information in their Spatial Impact Assessment Methodology. They argued that the 

information generated by the use of GIS in the impact identification and prediction stages of 

an EIA can be used more thoroughly in the assessment of impact significance. Through the 

calculation of aggregated measures of impact, the overall evaluation of environmental impact 
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is facilitated. They found out that GIS can provide visual nature of maps, which in turn 

provides a shared understanding that allows for easier communication between different 

groups, which leads to conflicts being resolved. 

 

Wood‘s (2005) work on a public participation GIS approach for Landscape Planning 

Assessment in UK indicates that use of GIS support, offers an alternative and interactive 

mapping approach that benefits and empowers community groups when responding to local 

geographic issues. He concluded that this relatively new practice had potential as a means of 

extending knowledge networks. However, there were concerns with regard to access to 

technology; representatively and reliability of data; data ownership and manipulation; the 

responsiveness of data providers to public concerns and demands for information availability, 

with transparency of the decision-making process. 

 

Abbas and Ukoje's (2009) work on Application of Remote Sensing (RS) and GIS to EIA for 

Sustainable Development focused on how to achieve sustainable development through the 

employment of EIA for all programmes and plans. They used the then proposed dredging of 

Lower Niger River (Warri to Bifurcation at Onyia segment) using Remote Sensing and GIS 

techniques to show how EIA can be carried out with the aid of GIS and RS. Their analysis 

however only concentrated on identification of areas and features likely (with likely 

coverage) to be impacted upon by the proposed dredging. 

 

Based on the litereture reviewed, most of the research were carried out using the analogue 

methods of data analysis and interpretation and even those that involved the use of GIS and 

remote sensing, the works were mostly on either Landscape Planning Assessment like the 

research conducted by Woods (2005) and sustainable development through the employment 
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like work of Abbas and Ukoje (2009). None of such research was carried out on new town 

development in Nigeria particularly in Bwari Area Council of Abuja, hence the needs of such 

research to be carried in the study area with the aid of GIS and remote sensing. This research 

therefore focuses on using Remote Sensing and GIS techniques in carrying out EIA for the 

proposed new Town Development Site, located in Bwari Area Council of the FCT Abuja. 

This is the knowledge gap this work filled. It is against this background that this research 

answered the following questions:  

1. What is the nature of the baseline conditions in the study area (Physical, biological 

and Socio-cultural)? 

2. What are the baseline elements that likely to be affected by the Proposed New Town 

Development? 

3. What are the likely magnitudes of the impacts? 

 

1.3 AIM AND OBJECTIVES OF THE STUDY 

The aim of this research is to carry out an Environmental Impact Assessment for the 

proposed New Town Development site in Bwari Area Council of the FCT, Nigeria using GIS 

and Remote Sensing. 

The aim was achieved through the following specific objectives which are to: 

i. characterise the baseline data for the study area. 

ii.  identify major impact areas that are likely to be affected by the new town development. 

 

iii.  assess the likely magnitude of the new town development on the identified impact 

areas. 
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1.4 SCOPE OF THE STUDY 

The study area (New Town Development site in Bwari Area Council, FCT Abuja) falls 

within  phase V of the Federal Capital Territory (FCT) and lies within Latitudes 9°  5' 11''- 9°  

7' 2'' North of the Equator and Longitudes 7° 22' 33''- 7° 25' 36'' East of the Greenwich 

Meridian, having a landmass of approximately 330 hectares. The research focused on the use 

of Remote Sensing and GIS techniques in carrying out EIA for the proposed new town 

development site of FHA in Bwari Area Council of the FCT. Specifically, the spatial scope is  

limited to forming a baseline situation of the Physical, Biological and Socio-cultural elements 

of the environment; Identifying likely impact areas (if any), the likely magnitude and ; 

propose mitigation measures.  However, as the EIA process also includes decision making 

and subsequent review during implementation of the project, this work will be limited to the 

review stage. Certain outcomes of meetings held with the communities and Bwari Area 

Council Officials will also be adopted in the course of carrying out the work, to serve as the 

Public Participation Inputs. The work covered baseline conditions as at 2014. 

1.5 JUSTIFICATION OF THE STUDY 

Man‘s physical Environment is very important. Awareness on the physical environment has 

been on the increase and consciousness on sustainable development has been employed as a 

means of ensuring the most effective and efficient use of the various resources for man‘s 

quest to develop. A first step to formulating policies and programmes for sustainable 

development is the assessment of elements in the physical environment. 

 

The findings of this study will be useful as EIA functions both as a procedure within a project 

or planning process, and as a document which constitutes a basis for decision-making. It will 

therefore be useful to Federal Housing Authority as part of the documents required for global 
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approval from the Federal Capital Territory Administration, as well as serve as input into the 

planning process for the proposed new town development. It will also further assist 

professionals in the built industry, especially town planners to understand the advantage of 

using GIS techniques for better and efficient planning and execution of projects. The work 

will also add to the literature on academic works on similar and related fields, both as a 

source of reference and/or further development/follow-up on the current work.  
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CHAPTER TWO 

LITERATURE REVIEW 

 

2.1 INTRODUCTION 

This chapter reviews relevant literature, beginning with the concepts , its 

development/evolution, (Environmental Impact Systems in Nigeria, History of the 

Environmental Impact Assessment Policy) in Nigeria, EIA concept and legal basis in Nigeria, 

EIA System in Nigeria, Strength and Shortcomings of EIA in Nigeria, The need for Impact 

Assessments, EIA Processes, General Procedure for Conducting EIA, Methods used in EA, 

Methods and Techniques of Public Participation, The need for practical GIS methods in 

environmental studies/EIA, planning and monitoring, GIS, EIAs & Environmental Audits, 

Detailed Assessment of the Environment Identify Potential Impacts, Remote sensing and GIS 

applications in urban planning, Decision Support Tools (Manual and GIS Map Overlays), 

GIS Solutions for Environmental Management, GIS for Environmental Data Management 

and Analysis, The use of GIS in EIA and Advantages of EIA. 

 

2.2 CONCEPTUAL ISSUES 

2.2.1 EIA concept and legal basis in Nigeria 

Globally, Environmental Impact Assessment (EIA) is recognized as a tool for achieving 

sustainable development. The main objective of the EIA is to ensure that potential 

environmental impacts are foreseen at the appropriate stage of project design and addressed 

before any decision is taken on the project. The EIA involves a systematic process for 

identifying, predicting and evaluating potential impacts associated with a development 

project. The EIA process must proffer mitigation measures to avoid, reduce or minimize the 

negative impacts on the environment, public health and property and may highlight the 
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foreseeable positive impacts. The mitigation measures entail identifying possible alternative 

site, project, process design, including that of not proceeding with the project. The EIA is not 

a one-off process which terminates in the production of a report on the effects of the project 

and associated mitigation measures. It also deals with monitoring the construction and 

operational phases which continues till the project is decommissioned. Thus, the post-closure 

care is also an integral part of the EIA process. EIA legislations and the required procedural 

guidelines for carrying out the EIA process became effective since the 1970s in developed 

countries. Nigeria took a giant leap when she promulgated her main EIA legislation (i.e. EIA 

Act No.86) in 1992. EIA is proclaimed in Principle 17 of ‗Agenda 21‘ (Agenda for the 21st 

century) of the United Nations Conference on Environment and Development (UNCED), 

which was held on the 3rd to14th of June, 1992, in Rio de Janeiro, Brazil. It states that: 

―Environmental Impact Assessment as a national instrument shall be undertaken for proposed 

activities that are likely to have a significant adverse impact on the environment and subject 

to a decision of a competent authority.” 

 

The EIA Act No. 86 of 1992 makes the EIA mandatory for development projects likely to 

have adverse impacts on the environment prior to implementation. Prior to the enactment of 

the EIA Act in Nigeria, project appraisals were limited predominantly to feasibility studies 

and economic-cost-benefit analysis. Most of these appraisals did not take environmental 

costs, public opinion, and social and environmental impacts of development projects into 

consideration (Hussaini, 1999). 

 

 Jay et al., (2007) noted that currently, EIA is practiced in over 100 countries of the world. 

While its effectiveness has been explored to a certain extent in some developed countries, the 

research in developing countries such as Nigeria requires consented effort. Even if most of 



 

 

18 

the scholars generally agree that EIA plays an important role in environmental decision-

making, the effectiveness, accessibility and influence of EIA, and specifically the accuracy 

and the methods of the assessment can be openly questioned and criticized. The field scholars 

attempt measuring the EIA effectiveness either through the quality of EIA report and EIA 

procedural implementation or relate it to the viability and the role of EIA in factual 

development planning (Bailey, 1997; Baker and Wood, 1999; Simpson, 2001; Ogunba, 2004; 

Sakalauskiene et al., 2004; Pinho et al., 2006; Pölönen, 2006). The paper described current 

practice of EIA in Nigeria, the main strengths and weaknesses of the system and also 

provided the recommendations for further improvements. 

 

2.2.2 Environmental Impact Assessment Policy in Nigeria 

Sequel to the build-up of awareness was the formalization of Nigeria‘s environmental 

policies. This was jump-started only after the Koko incident in 1987. The Koko incident was 

an incident involving dumping of toxic waste in Koko, a southern Nigerian village, by an 

Italian ship. This caught the country unprepared, as it had neither effective environmental 

legislation nor environment controlling body to manage the incident effectively. As a reaction 

to the Koko incident, the Federal Environmental Protection Agency (FEPA) was established 

under Decree 58 of December 30, 1988. The next year, FEPA published its National Policy 

on the Environment. Then, the National Council on the Environment at its meeting in 1990 

recognized EIA as an indispensable prerequisite for the effective implementation of the 

National Policy on the Environment, and directed that EIA be made mandatory for all 

development projects with effect from March 1991. The body also made environmental 

auditing mandatory for all existing industries and urged FEPA to establish guidelines and 

procedures for operation all over the country. At this time (1991), the environmental 

regulations operated in the petroleum industry were maturing from reactive control measures 
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to a proactive EIA system. This was occasioned by the release of Environmental Guidelines 

and Standards for the Petroleum Industry in Nigeria (EGAS) in 1991. In 1992, in response to 

the realization that all sectors of the economy required EIAs, two distinct legislations 

emerged (in addition to that already operating in the petroleum industry), adding up to three 

separate Environmental Impact Assessment systems in the country. This was occasioned by 

the exigent situation (the Koko incident and international pressure) as well as the fact that the 

country was able to produce EIA legislations which were learnt from 20 years of evolution in 

countries such as the US and Canada. 

 

The budding of three different EIA systems in 1992 is a matter that would generate some 

curiosity. An explanation is derivable from the process of evolution of the different systems. 

Nigeria‘s first EIA system evolved in the late 1960s, out of guidelines, standards and 

procedures for the petroleum industry environmental control. Over a period of 20 years, the 

EIA system in this industry evolved (in a manner quite in keeping with Gibson‘s model) 

Gibson (2002). 

By contrast, the Town Planning EIA system promulgated into law in 1992 was not the result 

of a long evolutionary process. It was more or less jump-started by legislation and bears 

resemblance to the UK EIA system which was compulsorily created by an EU directive in 

1988. Prior to the promulgation of the enabling decree, the urban and regional planners had 

operated various regulations for development control, which were usually derived from the 

UK Town Planning system. When under compulsion from the EU, the UK enacted its Town 

and Country Planning Regulations 1988 (which covers development activities, and specifies 

town planners as the principal environment assessors); Nigeria also developed a similar 

legislation in 1992. The third EIA system (the EIA Decree no. 86) was also jump-started into 
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Gibson‘s stage 2 by legislation in 1992. This system more or less follows the pattern of the 

US NEPA Act. The result was three independent systems: one for the petroleum sector 

(Governed by the Directorate of Petroleum Resources, DPR), another for the urban and 

regional planner‘s development control (governed by local government councils and the town 

planning divisions of the State Ministries of Lands), and yet another which attempts to span 

all sectors (governed by the FMENV). By 1992 all the three systems had in one form or the 

other advanced legislations stipulating proactive pollution control with measures including 

impact assessment, mitigation and project approval. Consequently at this point, all three 

systems came into the second of the stages of EIA evolutionary transition described by 

Gibson (2002). Sequel to 1992, FMENV issued procedural guidelines in 1995, while the DPR 

updated its guidelines in 1999. To date, no common procedural guidelines have yet been 

issued to regulate EIA practice for the urban and regional planners (Gibson, 2002). 

The manner in which Nigeria‘s systems have developed (jump-starts rather than gradual 

development from reactive to proactive measures) suggests that some modification of 

Gibson‘s model would perhaps offer a truer picture of evolution in Nigeria. 

2.2.3 EIA Processes  

The Environmental Impact Assessment (EIA) process generally requires the completion of 

several stages, namely (Antunes et al., 1996): 

1. Project definition and characterisation of environmental baseline information; 

2. Scoping and impact identification; 

3. Impact prediction; 

4. Impact evaluation; 

5. Impact mitigation and compensation, and design of monitoring systems. 
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Although all EIA stages are essential for the overall objective of impact assessment and 

environmental planning, impact evaluation is particularly important because the results 

obtained in the previous stages are handled to determine the significance of environmental 

impacts. This allows the establishment of comparisons among alternatives and environmental 

components (e.g., air, water, and soil) in order to support decision-making about project 

acceptance and the need for mitigation or compensation. Duinker and Beanlands (1986) state 

that the matter of the significance of human-induced perturbations in the natural environment 

constitutes the very heart of EIA. 

 

The significance of environmental impacts is largely dependent on the spatial distribution of 

the effects of the proposed action and of the affected receptors. The choice of the level of 

analysis (i.e., the extension of the study area considered in the EIA) to adopt for the 

assessment can also have a decisive influence on the evaluation results. However, in current 

EIA practice, this spatial dimension of impacts is often ignored or hidden in the overall 

decision-making process. This paper presents a new methodology for impact assessment—

SIAM (Spatial Impact Assessment Methodology)—which aims to improve the evaluation of 

impact significance by considering explicitly the spatial dimension of the impacts. Therefore, 

it relies on the evaluation of the spatial significance of impacts, using information generated 

within the EIA process, with the support of Geographical Information Systems (GIS). 

 

The evaluation of impacts significance always has a subjective dimension, arising from the 

integration of the values, experiences, and knowledge of the different actors that perform the 

evaluation. Although subjectivity can never be eliminated, the results of an evaluation may 

become more credible, if they are obtained by the application of a pre-defined methodology, 

with clearly stated assessment criteria, making full use of the information generated in the 
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previous EIA stages. This is the major objective of SIAM. The paper begins with a brief 

overview of current use of GIS for EIA. This is followed by the presentation of the proposed 

methodology. A case study dealing with the evaluation of environmental impacts of a 

proposed highway in Portugal is presented to illustrate in detail the practical application of 

the methodology. 

2.2.4 The need for the impact assessment 

In general, development growth has been viewed as positive effort and desirable for 

communities at large because it often leads to value-added actions such as, additional jobs, 

increased income for residents, and the enhancement of public facilities. However, it may 

also be accompanied by costs such as traffic congestion, reduction in air and water quality, 

and loss of open space. In addition, development decisions made by the authorities are too 

often made without a sufficient understanding of the consequences of those decisions on 

overall community well-being. Therefore, cautiously planned development is crucial for 

ensuring that growth is consistent with the long-range goals of the overall planning, 

particularly when it relates with the environmental considerations Urban Data Management 

Symposium (UDMS, 2011).  

 

This demonstrates the importance of applying advanced modelling and projecting techniques 

in assessing the consequent environmental impacts. Thus, this research was conducted to 

develop a customised modelling system that integrates the strength of GIS in supporting 

PDSS via prediction of DIA for various projects. It is in this respect that a prototype of GIS 

based modelling that enables to anticipate development environmental impacts at an early 

stage of project planning has been established. It encompasses some selected key components 

of environment, economy and social, building up the system called e-DIA (UDMS, 2011. 

The working definition for e-DIA is ―a computer system that helps early-prediction of the 
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environmental, social and economic impacts of development, in spatial and textual data, 

operated by using a structural computer model. The results will include a checklist of the 

possible environmental and socio-economic impacts that may require further considerations 

by the authorities in granting approval to applications for development‖.  

 

It is anticipated that community at large would enjoy the benefits gained from the 

establishment of e- DIA, covering many aspects: addressing the range of potential impacts 

associated with a proposed development; offering early identification of potential impacts of 

proposed development; improving decision making process; increasing working efficiency; 

identifying resource needs and constraints; promoting fairness and consistency in the 

planning process.; allowing work process integration; and promoting user friendly impact 

assessment system (UDMS, 2011). 

 

2.2.5 General Procedure for Conducting EIA 

Two systematic processes can be adopted: 

 1, Organizing and Conducting EIA: - Organizing process is involved in developmental 

planning and technical assessment. 

2, Integration of EIA  as Planning and Management inputs. 

1A) In EIA organization, the planning is a very crucial aspect of project description which 

includes :- 

i), Screening: - Screening is seeking the regulatory compliance for the project and its 

specification through the Agency. In the regulatory process, the project is categorized into 

three head either it is considered as category 1 which is very sensitive; or category 2 which is 
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less or moderately sensitive and the third one is category 3 with no impact effect which 

commence construction after planning and conflict resolution phases. 

ii) Cost effective in your CBA. 

iii) Estimate land requirement and site identification. 

iv) Selection of potential sites which attract land application / conflict resolution. 

Base data collection involves baseline study and feasibility study (initial environmental 

evaluation) or preliminary evaluation for site definition, population and forecasts. 

1B)  in second EIA organization phase, detailed project description on technical assessment is 

carried which involved the following:- 

Further expensive site investigation and field testing programs on land use relationship using 

Leopold metrics of identification and Battelle‘s evaluation method, but for Leopold technique 

involved matching project actions and environmental characteristics and conditions for 

Leopold method (Antunes et al., 1996). 

 While Battelle evaluation on checklists of weighing environmental parameters according to 

their significance by assigning numbers. 

1. Development of preliminary design criteria and costs. 2, Evaluation of alternatives. 3, 

Consideration of alternative on land application and cost effective. 3, Initiation of 

identification, prediction, and treatment or mitigation design. 

2.  Conducting EIA for impact assessment: This process involved the following:- 

 i) Probable impacts of proposed action on the environment such as a) Positive and Negative 

effects 
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b) Direct and Indirect consequences    c) Short and long term consequences. 

ii) Alternative to the proposed action 

1. Those that might enhance environmental quality 2, those that might avoid some or all 

adverse effects 3, Cost benefit of alternatives. 

iii) Probable adverse environmental effects. 

1. Which cannot be avoided  2, Adverse and unavoidable impacts  3, Mitigative action 

for avoidable adverse impacts 

iv) Relationship between short term uses of environment and long-term productivity, 

maintenance / enhancement. Irreversible and irretrievable commitments of resources analysis. 

3, Integrating EIA for decision making process. 

a) Consultation and Public participation b) Reviewing for systematic appraisal of the quality 

of the EIS.  

4, Description of Legislative Development 

The International Organization for Standardization (ISO) Standard 14011 covers EIA and 

includes key steps for carrying out the assessment. These steps include the scope of EIA. 

EIAs have often been criticized for having too narrow spatial and temporal scope. At present 

no procedure has been specified for determining a system boundary for the assessment. The 

system boundary refers to ‗the spatial and temporal boundary of the proposal‘s effects‘. This 

boundary is determined by the applicant and the lead assessor, but in practice, almost all 

EIAs address the direct, on-site effects alone. Project planning and decision making should 

include the integrated consideration of technical, economic, environmental, social and other 

factors. The inventory compiled forms a check list of descriptors for the physical, biological 

and cultural environment.   
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The environmental Impact Assessment and its model study address the following 

environmental effects.  

i. On biophysical and resources:- The biophysical environment refers to the relation of flora 

and fauna of an area such as species of trees, grasses, fish, and herpes to fauna, birds 

and mammals to physical environment of geology topography, surface water and 

ground water resources, water quality, air quality and climatology. For overall interest 

of a ecological system, biodiversity factor and any rare or endangered plants and 

animals species are considered special reference data. 

ii. Social And Cultural Impacts:- The social and cultural impacts is the vital factors in Nigeria 

where most displaced slavery and vulnerable towns and ethnic minorities have response to the 

ill-treatment and non-public participation to EIA development. Pollution climate change, 

biodiversity cons and lack of construction restoration or rehabilitation are well known 

occurrence due to inadequate mitigated and poor environmental regulation enforcement. These 

lead to major controversies such as vandalization of oil pipelines and youth unrest and 

militancy. 

Robert (2005) opined that the social and environmental assessments have not yet become the 

norm, some assessments are weak, some assessment teams try to protect the multinational 

proponent rather than the impacted people or the environment, and the mitigation measures 

provided in the assessments are not always sustainably implemented. 

In spite of EIA legislative broad potential as an influential tool of environment decision 

making; EIA legislation in Nigeria has primarily been implemented in relation to the seating 

of new projects. 
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The policy roots in EIA in Nigeria can be found to be first launched in 1988 with Decree No 

58 of the Federal Governmental Agency (FEPA) and was amended by Decree No 14 of1999. 

The decree places on FEPA the overall responsibility for the protection and development of 

the environment and biodiversity conservation and sustainable development of Nigeria‘s 

natural resources in general. The Agency is also empowered to prepare comprehensive 

national policy on environment and conservation of natural resources including procedure for 

environment impact assessment for all development projects. In fact, in line with the Global 

Agenda 21, which Nigeria also attended and in Agenda 21 summit it identifies major 

priorities that alleviate of poverty, promotion of forestation program particularly in the semi-

arid zone, and also suggest mitigation of effects of drought. This is essentially designed to 

integrate environmental development which seeks to attain sustainable development. 

The environmental impact study is only guided by the implementation of the terms of 

Reference (TOR) provided by the ministry of Environment which based on social, economic, 

biological and physical criteria. 

 

In 1999, Nigeria constitution (Article) enshrines the basic right of every Nigeria citizen to 

participate, individually or in a group, in matters which may affect their political, social, 

cultural and economic life. There exist legislative instruments which endorse and facilitate 

every Nigerian citizen the rights to participate in decision making that may affect the 

environment or indigenous peoples rights.  Hence of legislative instruments promulgate the 

proponent a sound legal framework for involving public participation. Despite this, EIA 

process and procedures still encountered impediment hindering realization of effective public 

participation because of poor organized and developed institutional framework to implement 

the legal requirements. There is often a lack of resources within government and representing 
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institutions which tends to limit the amounts of consultation and facilitation. In fact, yet to 

mature initiated public participation is a recent notably legislative EIA process that should 

have encouraged public hearing process FEPA (1986). 

 

2.2.6 Methods used in EA 

Types of methods in relative usage include; Analogs, Checklists, Decision-focused checklist, 

Environmental cost benefit analysis, Expert opinion, Expert system, Indices or indicators, 

Laboratory testing, Landscape evaluation, Literature reviews, Mass balances, Matrices, 

Baseline monitoring, Field monitoring, Networks, Overlay mapping, 

Photographs/photomontages, Qualitative models, Quantitative models, Risk assessment , 

Scenario building and Trend extrapolation. 

 

Whilst the use of assessment methods and techniques would normally be left to the discretion 

of practitioners, they may also be prescribed in regulation or guidelines. In this context, EA 

methods and techniques will differ, according to the sector and tier of application. SEA of a 

regional land use plan, for example, will require the application of different methods and 

techniques as an EIA for a road construction project (see Fischer, 2007). 

Frequently used methods and techniques: 

i.  Analogs 

Analogs are used to draw on experiences of similar actions in other policies or jurisdictions, 

countries or regions. In this context, monitoring data should be used to provide for a sound 

analogy to the possible impacts of a proposed action. 

ii. Checklists 

Checklists have been described as an ad-hoc method (Sadar, 1996). Within checklists, 

prescribed lists of parameters are used. These provide for environmental parameters to be 
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checked for possible impacts. In this context, no direct cause – effect links need to be 

established. The potential benefits of simple checklists include (Sadar, 1996): to apply a 

simple method for identifying relevant environmental factors for consideration in both, EIA 

and SEA, to encourage discussion during the early stages of the assessment process and to 

represent the collective knowledge and judgement of those who developed them. 

Checklists may range from a simple listing of environmental factors to a listing that 

incorporates mathematical modelling. An exhaustive approach should be followed to ensure 

that nothing has been left out. There are also limitations when using checklists. For example, 

neither are checklists able to discover interdependencies, connectivities or synergisms 

between interacting environmental components, nor are they able to describe variations of 

environmental conditions. Finally, they do not provide information on specific data needs. 

iii. Expert opinion 

Opinions and perspectives from recognized experts in relevant fields are often used in an 

attempt to resolve complex situations in a relatively short period of time. In this context, 

consultations or workshops may be used. Consultations are frequently conducted with a help 

of questionnaires. Workshops may include structured meetings, for example, with a problem 

solving focus for developing alternatives. 

iv. Mass balances 

Following Canter (1998), mass balance calculations refer to the analysis of existing situations 

and conditions with those that may result from proposed actions. They are mostly used in the 

context of air and water emissions as well as solid and hazardous wastes. Mass balance 

methods have a particular high utilization in project EIA processes. 

v. Matrices and interaction diagrams 

Matrices usually take the form of a grid diagram or a two-dimensional table for cross-

referencing a list of actions with environmental impact parameters. In this context, activities 
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associated with various phases of a project or strategic action can be listed along one axis, 

with environmental components listed on the other. Inputs into a matrix can either be 

qualitative or quantitative. The simplest matrices indicate only the occurrence of an impact 

without any references to magnitude or significance. In more sophisticated matrices, 

quantitative estimates of impact magnitude and significance can be combined with a 

weighting scheme, leading to an „impact score―. The advantages of using matrices have been 

described by Sadar (1996) to include: a visual description of the relationship between two 

sets of the proposal being assessed, an identification of the impacts of different phases of a 

project or strategic action and an identification of separate site-specific impacts affecting a 

region as a whole (even though it may be better to describe different aspects of a proposal, 

using separate matrices). 

Several types of matrices have been used in EA practice (for example, Leopold matrix, 

Peterson matrix, Component Interaction Matrix). The best known example is probably the 

Lepold Matrix (Lepold et al., 1971, see Figure 16.1), representing a pioneering approach to 

EIA. This matrix was designed for the assessment of impacts associated with most types of 

construction projects, listing 100 different project actions along one axis and 88 

environmental characteristics and conditions along the other, including aspects of both, the 

biophysical and socio-economic environments.  

v. Qualitative models 

Qualitative models refer to descriptive methods where relevant information is utilized to 

address the implications of actions that can result in changes to environmental components. It 

is a method usually based on expert opinion, i.e. professional judgement. 

vi. Moderately used methods and techniques Decision-focused checklists 

These represent lists of environmental factors, including information on measurement, impact 

prediction and assessment. They are useful for the comparative evaluation of alternatives, and 
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may be used, for example, for ranking environmental factors and associated impacts in order 

of their relative importance, thus providing a basis for selecting the preferred action. 

 

vii. Indices or indicators 

Indices or indicators comprise selected features or parameters of environmental media or 

resources, representing broader measures of the quality/quantity of such media or resources. 

Indices may specifically refer to either, numerical or categorized information which can be 

used in describing the affected environmental and impact prediction and assessment, typically 

based on selected indicators and their evaluation (Canter, 1998). Figure 16.2 provides for an 

example of transnationally approved indicator set for a regional plan case study. 

viii. Laboratory testing 

This method is useful for impact identification and impact prediction at the project (i.e. EIA) 

level. It involves conducting specific tests or experiments to gain both, qualitative and 

quantitative information on predicted impacts of a certain type of project in a given location. 

ix. Landscape evaluation 

Methods and techniques of landscape evaluation are being used for visual and amenity 

assessment when focusing on the description of affected environments. Landscape evaluation 

is based on indicators, criteria and thresholds. Important information can be aggregated into 

overall scores. Landscape impacts include direct and indirect impacts of actions upon 

landscape elements and features, as well as impacts on the general landscape character and 

quality of surroundings area. Landscape evaluation can be linked with carrying capacity 

assessment. This is a tool used in land use planning assessment for setting development 

thresholds according to sensitivities of environmental and social systems. This method is 

particularly useful in the assessment of cumulative impacts and sustainability thresholds. 

x. Literature reviews 
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Literature reviews can be used in the EIA process at different procedural stages (e.g. impact 

identification, impact prediction, impact assessment). Similar to analog methods, this method 

is about the collection of information on types of actions and their impacts. Literature reviews 

may allow EA practitioners to identify the linkages between policy actions and environmental 

impacts, using documents like state of the environment reports and/or environment policy 

plans. 

xi. Networks 

These are used to identify the structure, key elements and interactions in a given system, 

using e.g. decision flowcharts and loop analysis. A network diagram visually describes cause-

effect linkages. In this context, different levels of information can be displayed. The relative 

dependence of one factor on the condition of another may be indicated by various arrow 

widths and heights. Negative and positive feedback loops can also be identified, if the nature 

of the interrelationship is indicated. 

xii. Overlay mapping 

The overlay mapping technique is based on a set of maps of project effects, or environmental 

characteristics or themes (biophysical, social, aesthetic), for example, in order to provide for 

a composite characterization of a regional environment. Impacts can then be identified by 

noting the affected environmental characteristics within the project area boundaries. Overlay 

mapping is normally used to identify areas which are compatible with the proposed action. 

There are some limitations when using this method, as follows (Sadar, 1996): maps tend to 

oversimplify, specific interrelationships between environmental factors are not readily 

obtainable using traditional map overlays and map overlays cannot effectively describe 

ecosystem dynamics through time. 

xiii. Photographs/photomontages 
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Photographs and photomontages are visualisation methods related to landscape evaluation 

(Canter, 1998) that can be applied in order to describe affected environments, as well as for 

impact prediction. They can be helpful to analyse the visual quality of the project 

site/affected area and the potential visual impacts of proposed actions. Their advantage is that 

they can show the development within real landscape and from known viewpoints. Various 

CAD systems help with their application. Photomontages are actually the superimposition of 

an image onto a photograph in order to create a realistic view of proposed potential visual 

changes. Figure 16.6 shows examples of computer generated and hand painted 

photomontages. 

xiv. Quantitative models 

These are mathematical models that are used specifically for addressing expected changes in 

environmental media or resources. They range from simplified to very complicated models 

(for example three dimensional computer-based models) that may require extensive data 

input. In most cases, models are used for the description or prediction of changes in 

properties of the system over a time period. Quantitative modelling is most effective when 

environmental factors are easily quantifiable, so that they can easily be assigned a 

mathematical value. 

xv. Low usage of methods and techniques Environmental cost-benefit analysis 

This is used to select the best option for achieving set targets or goals at least cost 

(environmental or financial). It is based on identifying a benefit–cost ratio for choosing 

between different options. 

xvi. Expert systems 

Expert systems represent task-specific models which may or may not be computer based. 

They incorporate both, knowledge and experience of experts from different fields and from 
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relevant disciplines. Knowledge is fed into a structured decision-making analytical tool. 

Expert systems are based on value judgements and best-guesses about likely outcomes. 

xvii. Baseline monitoring and field studies monitoring 

Baseline Monitoring is a measurement method utilized to establish existing environmental 

conditions and interpret the significance of anticipated changes of proposed activities. Field 

study monitoring represents a specialized approach. Here, monitoring of actual impacts, 

resulting from specific types of projects can be conducted. 

xviii. Risk assessment 

This is a method focusing on the assessment of strategic risks of a proposed action. In this 

context, trends that may undermine objectives and quality standards generating potential 

relevant damages and costs need to be considered. 

 

xxi. Scenario building 

Scenarios are used for projections to outline and compare means and conditions of the 

implementation of a proposed action based on reasoned assumptions. It is commonly used in 

land use and transport planning. 

xxii. Trend extrapolation 

Following Canter (1998), this method refers to utilization of historical trends, extending them 

into the future based upon assumptions. These are related to either continuing or changed 

conditions. 

 

 

2.2.7 Methods and Techniques of Public Participation 

Public participation is a fundamental principle of environmental assessment (EA) processes 

in both, project related environmental impact assessment (EIA) and strategic environmental 

assessment (SEA) of policies, plans and programmes (PPPs). EA is thus a participatory tool 
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for supporting decision-making at project and of strategic levels of decision making. The 

importance of public participation has been underlined by the Aarhus Convention (United 

Nations Economic Commission for Europe, 1998), which entered into force in 2001. Public 

participation is also an essential component of the EA processes regulated by the European 

EIA (EC, 1997) and SEA (EC, 2001) Directives. Public participation within EA offers a 

variety of opportunities. For SEA, these have been summarized by Heiland (2005). 

 

Aschemann (2004) mentioned the use of maps and plans, hearings, meetings, media (e.g. 

print media, radio, television, Internet), use of the qualified public, workshops and 

roundtables. Moreover, Heiland (2005) named flyers or leaflets, exhibitions, public displays 

and other methods.  

 

Aschemann (2004) allocated the different methods and techniques mentioned above to the 

three categories ―information‖, ―consultation‖ and ―more active measures/methods Other 

methods and techniques include e.g. the use of Geographic Information Systems (GIS) and 

other information and communication technology (ICT) tools, the Delphi methodology, 

future and/or agenda conferences, the ―open space‖ method, site visits, staffed telephone lines 

and others - including suitable combinations of different methods. The methods and 

techniques should be chosen, depending on the spatial and administrative level of the project 

or PPP subjected to the EA process, as a local transport plan requires other methods than a 

national waste management policy. Thus, for projects or PPPs of small municipalities, the 

whole population could be invited to attend workshops or hearings, whereas at national level 

this would be impossible. The use of the internet should be seen only as an additional 

measure for participation, as, for example, elderly people or the majority of people in 
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developing countries often do not have access to it. Any confidentiality issues should be 

disclosed in advance. 

 

There is no ―cooking recipe‖ for selecting the most suitable and appropriate participation 

methods and techniques. Rather, tailor-made solutions have to be found that should take into 

account the subject of the EIA or SEA, considering its contents and level of detail as well as 

its stage in the decision-making process. Moreover, that different methods and techniques 

require different amounts of time and money needs to be taken into account, e.g. to set up an 

internet homepage is normally cheap, whereas a TV spot tends to be very expensive. The 

maintenance and update of an internet homepage could be time consuming, whilst the public 

display of a map could be done quickly. Additionally, the environmental and demographic 

profile of a country, its environmental problems and its stage of economic, social and 

technological development should be kept in mind when choosing appropriate (public) 

participation methods and technique (United Nations Environment Programme, 2002). 

 

2.3 LITERATURE REVIEW 

2.3.1 The Evolution of Environmental Impact Systems in Nigeria 

 Dan-Habu, (1996), Okorodudu-Fabura, (1988) and Isichei, (2000) show that the initial focus 

of environmental awareness and legislation in Nigeria was on the petroleum industry. The 

initial belief in the country was that only the petroleum sector required close environmental 

monitoring. Environment legislations came in the form of pollution reduction measures that 

reacted to local problems within the petroleum industry. Several industry regulations—under 

the authority of the Petroleum Act, 1969—were promulgated to regulate the exploration of 

petroleum in Nigeria, and control pollution. The regulations were more reactive than 
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proactive and bear a resemblance to the first of the Canadian EIA evolutionary stages, as 

noted by Gibson (2002). 

Nigeria also participated in the May 1982 10th Anniversary of the Stockholm Conference, 

which reaffirmed participants‘ commitment to the protection and enhancement of the quality 

of the human environment. In April 1982, Nigeria hosted the 69th Inter-Parliamentary Union 

Spring Meetings at which the Committee on Education, Culture and Environment adopted a 

draft resolution on the ‗State of the World Environment Ten Years after the UN Conference 

on the Human Environment‘ and the steps to be taken for improvement including the fields of 

national and international legislation. Participation in such international conferences served to 

build awareness, policy and preliminary institutions (Okorodudu-Fabura, 1988). 

Dan-Habu, (1996), Okorodudu-Fabura, (1988) and Isichei, (2000) pointed out that the law 

that governs EIA practice in Nigeria as adopted in 1992 is the main document explaining the 

system and principles of EIA in Nigeria. In Nigeria there are three independent EIA systems 

in operation —the EIA Decree 86 (1992), the Town and Country Planning Decree 88 (1992) 

and the Petroleum Act (1969). Ogunba (2004) observed that whilst the current practices of 

the three EIA systems in Nigeria were at different stages of evolution, the EIA schemes (the 

Town and Country Planning Decree) has not evolved satisfactorily, whereas the other two 

EIA systems (Petroleum Act and EIA Act) have produced intricate legislations and 

guidelines, but fall short of first-rate practice. Additionally, there are several supporting 

orders exploring the provisions for public involvement in the processes of screening, drafting 

the guidelines, scoping, reporting, etc. 

 

Ogunba (2004) pointed out that public opinion must be considered when taking the final 

decision regarding the likelihood of significant effects and the need of a full EIA study 
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(Ogunba, 2004). In a typical Impact Mitigation Monitoring (IMM) exercise, the following 

statutory actions are carried out: Facility inspection, Interactive session with project managers 

on the Mitigation Checklist for the EIA of that project, Interview and interaction with the 

action party responsible for ensuring full implementation of a particular action, Inspection 

and Verification of the parameters that shall be monitored to ensure effective implementation 

of that action, Check the timing for the implementation of the action to ensure that the 

objectives of mitigation are fully met, Interact with project Engineers and Technicians on 

mitigation measures that are not applicable, or not enforceable or still not practicable in line 

with good environmental principles with a view to finding out practical alternatives (Ogunba, 

2004). 

 

2.3.2 Strength and Shortcomings of EIA in Nigeria. 

i. Nature of the administrative setup 

The legislative provisions and guidelines for EIA in the country are quite comprehensive. 

However, 57 % of the respondent agreed that lack of implementing mandatory requirements 

for EIA including no use of powers to impose fines resulting in the development and 

operation of many projects, is likely to cause environmental and socioeconomic impacts, 

without undergoing an EIA. Furthermore, proponents take the responsible authorities for 

granted for lack of coordination in enforcement machinery. Thus, projects for which EIA is 

carried out, may take place after procurement of site or even after start of construction and 

hence EIA becomes just a formality. Similar trend was also noted in Lithuania (Kruopienė, et 

al., 2009). 

 

ii. Weak coordination 
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Sixty percent of the respondents agreed that coordination among EIA proponents/consultants, 

Department of Petroleum Resources and Federal Ministry of Environment, local financial 

institutions and the line departments are generally weak. This is leading not only to the 

inadequate consideration of concerned departments' views in the EIA report but also to the 

start of development works prior to getting EIS and certificate. 

 

 

iii. Few EIA production per annum 

The EIA production rate of the country has been approximately 23 per annum during the last 

five years (Suleiman, 2007). Respondents agreed that there is slow pace of EIA production in 

Nigeria (67%). Data regarding average time of approval of an EIA are not available. Some of 

the EIA reports are not yet approved. However, this is not an indication that all such projects 

are stopped. How many projects for which EIA was required by law but have been developed 

during the last seven years without EIA is also unknown. The investigation of these aspects 

may provide useful insights into the cause of delays as well as the weight given to various 

types of impacts and to the public opinion during review. 

iv. Inadequate screening and scoping 

The unit in DPR and Federal Ministry of Environment responsible for screening and 

processing initial environmental examination (IEE) of public sector projects appear to be one 

of the causes of no or late initiation of EIA studies, if so required under the law. Being an in-

house department for government projects, it sometimes ignores the requirement of EIA due 

to political pressure. Furthermore, inadequate involvement of stakeholders and the concerned 

experts during scoping is resulting in a thin coverage of environmental and socio-economic 

issues in the EIA reports (Suleiman, 2007). 

v. Limited scope of EIA review 
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EIA review process involves third party participation that ultimately enhances the quality of 

EIA study and final report. This third party involvement in the review can be marked as a 

salient feature of the EIA process in Nigeria. Although, an independent EIA review 

commission does not exist in Nigeria, more resources are expected to be allocated by the 

government to transform third party involvement into formal review bodies. Fifty-five 

percentage of the respondent agreed that some anomalies exist in the process due to lack of 

technical capacity and subjective review. Political pressure is also causing approval of poor 

quality EIA reports (Suleiman, 2007). 

vi. Poor quality of EIA reports 

The quality of EIA report is a reflection on the competence of the EIA consultants and the 

review committee members. The overall quality of EIA reports is unsatisfactory. The lack of 

experience of EIA consultants and approval authorities along with reluctance on part of the 

proponents to allocate sufficient resources are some of the impediments to a better quality 

EIA. In addition to that, there is no code of conduct for EIA consultants; not even any 

requirement of registration. In many cases, a consultant's role has been limited to highlight 

the economic benefits and justify the project forgetting environmental approval. 

vii. Weak public participation 

The active public participation is considered to be the key strength of the EIA process in 

Nigeria. This topic gets the most important place from respondents (79%). According to the 

official national requirements (guides for public information and participation in EIA Act 

1995), the general public is informed about EIA process and has a realistic chance to actively 

participate throughout all phases of the application: from the very beginning (screening 

process) up to the final development consent. The mass media and local municipalities are 

involved in spreading the information. Moreover, the applicants and regulators must follow 
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the legal requirement to organise a series of presentations on the intended projects that may 

be requested/organized at any stage, e.g. in a screening procedure (Suleiman, 2007). 

Public opinion must be considered at all times and only highly qualified arguments may serve 

as grounds for its refusal. However, the major drawback is that general public in Nigeria is 

comparatively indifferent and poorly informed about the potential negative environmental 

effects, and especially the long-term impact. The training of personnel, the guidelines, the 

discussions on EIA are usually in English. Quite often, the affected public is not adequately 

informed of the issues at hand or able to interpret the EIA reports. These difficulties are 

partially alleviated by public hearings where explanations can be provided face- to- face by 

the Project Proponents and EIA consultants (Suleiman, 2007). 

viii. Inadequate implementation of mitigation measures and monitoring. 

Quite often, EIA are approved on the basis of proposed mitigatory steps and monitoring. 

Post-EIA monitoring has been poorly implemented so far. The implementation of an 

environmental management plan, mitigation measures and post-decision monitoring are some 

of the weakest facets of Nigeria‘s EIA system. These weaknesses can be explained by the 

lack of adequate workforce, logistics and enforcement machinery. While the project 

proponents (usually industrialists and government departments) are highly influential, 

responsible agencies are considered among the weakest government agencies. Political 

manifestos, generally speaking, are to encourage investment in the development sector. There 

is a need to transform political will in favour of development but not at the cost of 

environment (Suleiman, 2007). 

Ix The rational for the adoption of EIA in Nigeria can basically be anchored on the 

following; 

1. To achieve Reactive pollution control through measures responding to identified local 

problems (usually air, water, or soil pollution), with solutions considered to be technical 
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matters to be addressed through closed negotiation of abatement requirements between 

government officials and the polluters. 

2. To ensure Proactive impact identification and mitigation through impact assessment 

and project approval/licensing, still focused on biophysical concerns (though now integrating 

consideration of various receptors) and still treated as a largely technical issue with no serious 

public role (but perhaps expert review) 

3. To achieve Integration of broader environmental considerations in project selection 

and planning through environmental processes with consideration of socioeconomic as well 

as biophysical effects  obligatory examination of alternatives, aiming to identify the best 

options environmentally as well as economically, and  public reviews (that reveal expert 

conflicts and uncertainties, and consequently the significance of public choice). 

4. To achieve Integrated planning and decision making for sustainability, addressing 

policies and programmes as well as projects, cumulative and global effects, with review and 

decision processes devoted to empowering the public,  recognizing uncertainties and 

favouring precaution, diversity, adaptability, and so on, expecting positive steps towards 

sustainability. 

 

2.3.3 Need for practical GIS methods in environmental studies (EIA, planning and 

monitoring) 

A Geographical Information System (GIS) is a computer-based tool for handling spatial data. 

In the digital format used, the information is more condensed than conventional types of data 

storage. In such a system, large quantities of data can be maintained and retrieved at greater 

speeds and lower costs per unit than is the case with conventional methods. A GIS also 

performs manipulations and analysis of the available information (Aronoff, 1989). 
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Strömquist and Larsson, (1994) found that large projects where EIAs are required for 

environmental planning and monitoring, there is apart from the need for a practical way to 

collect the data, also a need for practical methods of retrieving and storing the gathered 

information. Finding tools for comparative studies of different types of spatial data is also 

desirable. In this respect, GIS is a tool that might be well suited. In all environmental issues 

there is a spatial component and where most EIAs are concerned, there is a wide range of 

data to be handled. EIAs are often expensive enterprises and also frequently have a short 

time-span to work in. In this context, the need for a practical method of dealing with the 

gathered information is apparent. However, Yapa (1991) states that in order to be effective a 

GIS must be introduced in the organisational context in such a way as to maximise the use of 

the system within the whole organisation. This is particularly true for developing countries as 

the situation in these countries are quite different in many respects from what the case is in 

the West where the GIS technology was developed. Unfortunately, there have been frequent 

examples of the introduction of GIS as a pure "add-on" technology. With these often failed 

attempts in mind, GIS should not be viewed as a scientifically objective and value-free 

technology. It should rather be looked upon as a product of the industrial societies of the 

West. In the socio-economic context, there are obviously different conditions in the West and 

in developing countries. This also has implications for the transfer of the GIS technology to 

the developing world. The application, research, training and education concerning GIS in 

developing countries may need approaches that are quite different from the existing methods. 

In order for 

GIS to fulfil its potential as a tool for development, it must thus be adapted to the particular 

social, economic and political reality of each nation. Hence, it is necessary to involve the 

indigenous scientists as they have knowledge of the GIS technology and the development 

situation and needs of their respective countries (Taylor, 1991). 
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Teeffelen et al. (1992) found an evident that GIS technology offers many opportunities for 

improved handling and analysis of spatial data in a number of different applications. At the 

same time the many constraints to the effectiveness of GIS, particularly in developing 

countries, should be stressed. Many of these are common to most applications and three 

categories can be distinguished according to van. 

 

 

2.3.4 Decision Support Tools (Manual and GIS Map Overlays) 

ESRI (2005) pointed out that the manual and GIS map overlay technique has always been 

extremely useful in identifying areas that have high environmental sensitivity. The technique 

entails the separate mapping of various critical environmental features - wetlands, steep 

slopes, soils, floodplains, bedrock outcrops, wildlife habitats, vegetative communities, and 

cultural resources at the same scale as the project's site plan. The environmental features are 

mapped on transparent plastic in different colours. The maps are then overlain on the project 

map to highlight the areas of highest environmental sensitivity. 

 

Nowadays Geographical Information Systems (GISs) are used to computerise the overlay 

process. Environmental features are mapped, and the mapping digitised and stored in the GIS 

database. The mapped features can be combined to produce computer-generated displays of 

one or more environmental features in a specified geographical area. If the GIS mapping is 

conducted systematically, information acquired on specific projects can be combined, and the 

GIS database becomes more detailed over time. Even if resources or time do not allow you to 

physically construct overlays or to use a GIS system, comparing the maps of information 

about the setting with maps or plans that you have of the proposed action can be very useful. 
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The comparison should explore how various kinds of resources/areas may or may not overlap 

with the geographic area affected by the proposed action. The Environmental Assessment 

Practitioner will need to be careful about comparing maps of different scales, so you will 

often not have a precise indication of areas of overlap, but you will be able to see areas of 

potential conflict that need to be investigated further ESRI (2005). 

 

2.3.5 GIS Solutions for Environmental Management 

Responsible and successful environmental management is necessary for protecting and 

restoring the natural environment. The interdependency of the earth‘s ecosystems and the 

human impact on the environment present complex challenges to governments and 

businesses as well as scientists and environmentalists in every discipline ESRI (2005). 

Geographic information system (GIS) technology is used to support and deliver information 

to environmental managers and the public. GIS allows the combination and analysis of 

multiple layers of location-based data including environmental measurements. The 

environmental application areas of GIS are varied in terms of potential users, environmental 

spheres, and the specific environmental issue being investigated. 

2.3.6 GIS for Environmental Data Management and Analysis 

Joa˜o and Fonseca (1996) pointed out that GIS were used for all EIA stages. The most 

frequent use was for the presentation of results, followed by analysis/modelling and data 

preparation. GIS have also been used for the presentation of environmental baseline 

information and project description, through the preparation of thematic maps for the several 

environmental descriptors. 
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ESRI (2005) opined that on a scientific level, GIS for environmental analysis is used to 

explore the spatial relationships, patterns, and processes of geographic, biological, and 

physical phenomena. The two primary methods of geospatial analysis include quantitative 

mapping and thematic mapping. A quantitative map shows how much of something is in a 

selected area. It is a spatial representation of numeric values such as temperatures, population 

density, elevation, pollution levels, and so forth. A thematic map demonstrates a specific 

feature or concept such as judicial boundaries, soil types, or flood zones ESRI (2005). The 

combinations of data for environmental geospatial analysis are endless. 

 

Spatial analysis employs the data-mining technology of a geographic database, or 

geodatabase. With it, you can document different layers of separate information sets and use 

spatial analytic tools to mine datasets across a diverse range of disciplines. The geodatabase 

provides the common data access and management framework for ArcGIS. It defines the 

types of data that can be used in ArcGIS—features, rasters, addresses, attributes, networks, 

topologies, survey measurements, and relationships— and controls how they are represented, 

accessed, stored, managed, and processed ESRI (2005). The ArcGIS geodatabase offers 

useful features such as 

• Quality assurance and control of new data can be assessed and transaction histories 

recorded and presented sequentially. 

• Data can be modelled to allow those responsible for data management and collection to 

have control over its quality. 

• Data can be versioned to allow multiple users to carry out simultaneous updates with long 

transactions. 

• A variety of data formats can be filed and processed for spatial visualization. Geospatial 

analysis offers insight about the environment and reveals management options. GIS 
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incorporates powerful tools to model the relationships among geographic data for geospatial 

analysis. Here are some examples of tools and applications useful for advanced geospatial 

analysis of environmental geographic data. 

Surface Interpolation: Visiting every location in a study to measure the height, magnitude, or 

concentration of a phenomenon is usually difficult or expensive. Surface interpolation 

functions create a continuous surface from sample locations and make predictions from 

sample measurements to create continuous surface representation. Use 

ArcGIS Spatial Analyst tools to choose the best interpretation method for your specific data. 

Each interpolation method produces predictions using different calculation methods from 

inverse distance weighted to kriging. 

 

Temporal Analysis: Observing environmental change over time indicates trends and patterns. 

ArcGIS Tracking Analyst provides tools for display and analysis of time series data. It is 

useful for playing back historical data, integrating temporal data within the 

GIS, and charting and analysing change in historical or real-time data ESRI (2005). 

 

2.3.7 Remote sensing and GIS applications in urban planning. 

Tiwari, (2006) opined that planning is a widely accepted way to handle complex problems of 

resource allocation and decision-making. It involves use of collective intelligence and 

foresight to chart direction, order harmony and make progress in public activities relating to 

human environment and overall development. In order to provide more effective and 

meaningful direction for better planning and development necessary support of the 

organization has become essential. Hence the need for a suitable information system is 

increasingly being felt in all planning and developmental activities, whether these are for 

urban or rural areas. The positive aspects of urbanization have often been overshadowed by 
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deterioration in the physical environment and quality of life caused by the widening gap 

between supply and demand for basic services and infrastructure. 

 

Dhawale and Landge, (2000) pointed out that the complexity of urban development is so 

dramatic that it demands immediate attention and perspective physical planning of the cities 

and towns The dynamic nature of urban environmental necessitates both macro and micro 

level analysis. Therefore, it is necessary for policy makers to integrate remote sensing with 

urban planning and management. Traditional approaches and technique designed for towns 

and cities may prove to be inadequate tools when dealing with metropolis. New approaches 

are required, and new methods must be incorporated into current practice. Until recently, 

maps and land survey records from 1960 to 70 were used for urban studies, but now the trend 

has shifted to use digital, multispectral images acquired by EOS and other sensors.  

 

Patkar, (2003) noted that remote sensing can provide an important source of data for urban 

land use/land cover mapping and environmental monitoring. Urban land cover/use mapping 

has received an increasing amount of attention from urban planners and scientists including 

geographers. A numbers of significant studies were made for environmental quality 

management. Thus, various techniques have been applied for mapping urban land use/land 

cover. It helps in encroaching urban problems even of very small magnitude and dire. 
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CHAPTER THREE 

THE STUDY AREA AND METHODOLOGY 

3.1 INTRODUCTION  

This chapter gives a description of the study area and methods involved in achieving the aim 

and objectives of the study. 

3.2 THE STUDY AREA 

3.2.1 Location, Position and Size of the Study Area 

The study area for this research work is FHA‘s newly acquired site near Kuchiko village in 

the Bwari Area Council of the FCT. The site consists of two parcels of land (Plots 7674 and 

7675) with a combined land area of 330.044ha. The two sites are however separated by a 

corridor of 100m, reserved for Abuja Light Rail Project work currently on-going.  

The sites are close to the Law School in (Bwari). The area lies between Latitudes 9° 5' 11‘‘-

9° 7‘ 2'' North of the Equator and Longitudes 7° 22' 33‘‘-7° 25' 36'' East of the Greenwich 

Meridian. It shares boundary with proposed Kuchiko layout schemes of the FCTA to the 

North, South and East. It also shares boundary to the West with Niger State as show in figure 

4.I  
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  Figure 4.1 Map of the Study Area 

  Source: Modified from Administrative Map of Nigeria 2014 
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3.2.2 Climate 

The FCT experiences Aw or Tropical Continental climate according to Trewartha‘s 

modification of Koppen‘s climatic classification (Money, 1976). The Aw climate is 

characterized by six months dry season from November to April and six months rainy season 

from May to October.  

 

However, within these seasons is a brief harmattan season that is occasioned by the north east 

trade wind and the attendant dust haze, increased cold and dryness. Weather conditions in 

Abuja are influenced by its location within the Niger Benue trough on the windward side of 

the Jos Plateau and at the climate transition zone between the essentially 'humid' south and 

the 'sub-humid' north of the country. The climatic dictates of the FCT are essentially from the 

South West to the North Westdue to the rising elevation from the Gurara valley in the south 

west, to the Bwari-Aso hills and the Agwa-Karuhills to the north east (Money, 1976). 

 

The rainy season begins from March and ends in October, when daytime temperatures reach 

28 °C (82.4 °F) to 30 °C (86.0 °F) and night time lows hover around 22 °C (71.6 °F) to 23 °C 

(73.4 °F). In the dry season, daytime temperatures can soar as high as 40 °C (104.0 °F) and 

night time temperatures can dip to 12 °C (53.6 °F). Even the chilliest nights can be followed 

by daytime temperatures well above 30 °C (86.0 °F). The high altitudes and undulating 

terrain of the FCT act as a moderating influence on the weather of the territory (Money, 

1976). 

 

The climate of the region has a direct effect on the human activities of farming in the area. 

Yam moulds are usually prepared in the dry season and planting of yam tuber seedlings done 
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just before the rains set in. The major human activity in the study area for the proposed 

development is farming. 

 

 

3.2.3 Soil and Vegetation 

On the aforementioned rock types, Zonal Tropical Ferruginous soils have developed through 

the process of laterisation. The soil structure of the area is thin with texture generally stony to 

gravelly sand with smaller occurrences of loam (Ojigi, 2005). The vegetation is southern 

Guinea Savannah biome characterized by deciduous trees scattered among grasses. However, 

some of the areas are forested because they have not suffered much de-vegetation while some 

of the forests fringe the streams which are relatively wet all over the year (Money, 1976).  

3.2.4 Geology, Relief and Drainage 

The underlying rocks of the FCT consist basically of Basement Complex and sedimentary 

rocks. The Basement Complex rocks made up of igneous and metamorphic rocks cover about 

48 % of the total area and in some places the land is occupied by hills and dissected terrain 

(Mabogunje, 1977). The rocks consist mainly of schists, gneiss and older granite. The 

mountain ranges together with some isolated inselbergs are believed to have been poured out 

of volcanoes within the Tertiary period. The areas underlain by the sedimentary rocks cover 

about 52 % of the total area of the Federal Capital Territory and largely constitute the 

undulating plains. These plains form present day remnants of erosional processes of the 

Quaternary period. 

 

Towards the south west of the Federal Capital Territory there exist sand ridges with outliers 

of sandstone capping. Sandstone and clay also occur in significant proportions of parts of 

Abaji and Kwali Area Councils. These areas are easily dissected and indeed exhibit very 
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glaring evidences of severe gully erosion (Balogun, 2001). Okechukwu (1974) and Kogbe 

(1978) also described the geology of the Federal Capital Territory as almost predominantly 

underlain by high grade metamorphic and igneous rocks of Precambrian age. These rocks 

consist of gneiss, migmatites and granites and schist belt outcrops along the eastern margin of 

the area. The belt broadens southwards and attains a maximum development to the south-

eastern sector of the area where the topography is rugged and the relief is high. In general, the 

rocks in the FCT are highly sheared. 

  

The topography is rugged and undulating with the basement rocks outcropping as hills and 

inselbergs. The Gwagwa plains occurring at the west of the FCT are underlain by migmatites 

and gneisses, and stand about 305m in the south-west and 516m in the east above mean sea 

level. These plains form part of River Usumanu that originates in the Bwari-Aso hills. The 

drainage pattern generally varies from trellis to dendritic. The area is drained by many rivers 

in and around Abuja including Rivers Gwagwalada and Usmanuwhile Rivers Wupa, Wosika 

and other smaller seasonal southerly-flowing streams form the tributariesand drain the study 

area. These rivers depend on rainfall for their recharge. As such, their volumes are high in 

rainy season and decrease appreciably in the dry season (Balogun, 2001).  

 

3.2.5 Population and Human Activities  

Abuja is the capital city of Nigeria. It is located in the centre of Nigeria, within the Federal 

Capital Territory (FCT). It is a planned city, and was built mainly in the 1980s. It officially 

became Nigeria's capital on 12 December 1991, replacing Lagos, which is still the country's 

most populous city. At the 2006 census, the city of Abuja had a population of 776,298, 

making it one of the top ten most populous cities in Nigeria. The unofficial metropolitan area 

of Abuja is well over three million, which would make it the fourth largest urban area in 
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Nigeria only surpassed by Lagos, Kano and Ibadan. As the results of human activities, from 

1980 to date, the changes in urban land use(s) and surface cover has been on the increase due 

to massive social, economic and construction activities in the designated areas of the FCT 

(Ojigi, 2005). 

 

The study area and its vicinity are ideal and conducive for human habitations, agricultural 

activities and settlement development. This is evidenced with the urban town of Bwari with 

its rich cultural, Educational and Commercial nature. The accompanying plates show the 

baseline situation of Bwari Urban Centre. The area is also rich in infrastructure such as tarred 

and untarred road networks, electricity, drainage as well as facilities such as primary school 

and institute of legal studies.   

 

3.3 METHODOLOGY 

This section describes the various types of data, sources and methods that were employed in 

the study. 

3.3.1 Reconnaissance Survey 

Reconnaissance survey was carried out to acquaint the researcher with the knowledge of the 

study area and to help in preliminary field data collection techniques such as the extent of the 

different sections of the parcels of land and the relationships of parts of the localities. 

3.3.2 Types of Data Required 

The types of data used for this study include: 

i. Beacon sheet perimeter survey of the study area, with coordinates. 

ii. Landsat 8 ETM
+ 

image (30m resolution) of the study area and environs for rainy 

season (August) for the year 2013 and dry season (February) for the year 2014. 
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iii. Also, shuttle Radar Topographic Mission Image for the study area was acquired. 

iv. Existing literature from journals, textbooks, conference proceedings, seminar papers, 

thesis, reports and web references. 

3.3.3 Type and Sources of Data 

The data sources and data used for this study have been summarised in table 3.1. 

 

S/No Type of Data Required Source of Data Purpose 

1 Beacon sheet perimeter 

survey of the study area 

with coordinates. 

Was acquired from the Land 

Survey Unit of FHA Abuja. 
Was used to plot and map 

out the size of study area 

in the ArcGIS 10.1 

environment. 

2 Landsat 8 satellite 

Image of August 2013 

(wet season) and Feb 

2014 (dry season). 

Global Land Cover Facility 

(www.ftp//glcf/landsat) 
Used to generate the land 

use land cover for the 

study area. All were done 

in ArcGIS 10.1 

environment. Also used 

as some of the baseline 

data for the EIA analysis. 
 

3 Shuttle Radar 

Topographic Mission 

Image. DEM, slope, 

aspect, coverture, 

contour and hillshed.  

 

Shuttle Radar Topographic 

Mission (SRTM) with 90m 

resolution was downloaded 

from Global Land Cover 

Facility 

(www.ftp//glcf/landsat) 

 

Used to generate the 

Digital Elevations Model 

(DEM) data, this in turn 

was used to generate 

contour map and run 

other site analysis for the 

study area as parts of the 

baseline data for the 

research. 

4 Literature from thesis, 

journals, textbooks, 

conference proceedings, 

seminar papers, reports 

and web references 
 

Secondary sources of data. Used to gather relevant 

information  for the study, 

literature and 

methodologies etc. 

 

Source: Research work, 2014. 

 

 

 

 

 

Table 3.1:  Summary of Type and Sources of Data employed for the study.  
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3.3.4 Fieldwork 

The field work was embarked upon to enable collection of relevant field data as well as 

ground trothing was done and coordinates of the location of the location of the study area was 

obtained with the aid of Global Positioning System (GPS). 

 

3.3.5 Software and Hardware Requirements. 

 

 

(i) ESRI ArcGIS 10.1 was used for thematic layer generation/ extraction of the various 

theme maps. These were later used for subsequent analysis. 

(ii) Erdas Imagine 9.2 was used for digital image-processing of the satellite imagery 

(iii) MS Office 2007 was used for report writing and subsequent presentations of the work. 

(iv) Hardware used includes Laptop, Scanner and Printer. 

 

3.3.6 Data Processing 

Remotely sensed data are not free from internal and external errors such as radiometric and 

geometric distortions. Since the data to be used were auto-rectified, there is no need for 

geometric and radiometric correction to be performed on them. However, the major pre-

processing was done on the image that was geo-referencing. (Arc GIS 10.1) was used in 

processing and analyzing images as well as other geographic data acquired for this research. 

 

3.3.6.1 Image Geo-referencing  

The datasets along with Topographic map was georeferenced or georectified (registration) to 

a geographic coordinate system. The image was imported into Erdas Imagine 9.2 

environment was rectified to a common projection (Universal Traverse Mercator). According 
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to Wilford (1977), the UTM projection unlike the Geographic Coordinate System 

(latitude/longitude) is more reliable since its measurements are cited in linear, decimal units, 

rather than in angular, non-decimal units (Wilford, 1977). This was done to translate the 

images real world coordinate to digital format so that it can be matched with other relevant 

and related maps that was used in this study. The georeferencing involves registering data to 

the real world was carried out by assigning geographic information like location and position, 

to the data sets (images). This helps in identifying the existence of those data sets in physical 

space as well as establishes their location in the real world. 

 

3.3.6.2 Image Sub-setting  

Landsat (ETM +) imagery of 2014 with spatial resolution of 30m was used for the study. The 

portion of interest (Bwari Area Council) was subset from the larger scenes using ArcGIS 10.1 

software since the satellite images comes in bands and cover large area. 

 

3.3.6.3 Image Classification  

In classifying the images into various classes, supervised classification technique was 

performed using maximum likelihood classification (MLC) algorithm. This technique enables 

analysts to generate training classes based on the actual land-use/land-cover themes present 

within the study area and helps in curtailing ambiguity that is associated with the 

unsupervised technique of image classification according to Liu, Skidmore and Oosten 

(2002). The MLC is the most widely and commonly used with remotely sensed data, and is 

proven to yield the best classification result (Jensen, 1996). The attribute and statistics from 

the classification result was generated and used for post-classification comparison between 

the satellite imagery and new town development plans. 
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Based on the prior knowledge of the area and reconnaissance survey, a classification scheme 

after Anderson, Hardey, Roach and Witmer, (1976) was adopted and modified for this study. 

The classification scheme utilise five (5) classes thus Urban/Built-up, vegetation, water body, 

bare land and rock out crop. 

 

3.3.7 Data Analysis 

This section presents the various data analytical techniques used for this study. 

3.3.6.1 Characterization of Baseline Data 

In order to achieve this objective, working folder was created and all relevant data stored in 

the folder. ArcGIS 10.1 environment was activated and the data frame was geo-referenced. 

The working folder was linked to the ArcGIS 10.1 environment. Shapefiles were then created 

in ArcCataloque that led to the creation of several theme layers that represents raster and 

vector layers.   

 

The Beacon sheet coordinates of the study area was then plotted in order to delineate the 

study area. Baseline data on Landuse/Land cover; DEM; Contour map; Slope Analysis; 

Viewshed; Watershed; Line Density; Hill shade; Aspect; Flow accumulation and Stream 

Segmentation for the study area were developed in ArcGIS 10.1 environment using surface 

analysis tool under data management extension tool in the ArcGIS software and letter 

characterised. 

 

3.3.6.2 Identification of major impact areas that are likely to be affected by the New Town 

Development 
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In order to achieve this objective the proposed layout plan of the study area, initially designed 

in AutoCAD 2012 environment was imported into the ArcGIS 10.1 environment ( in .dfx 

format), rasterised and overlaid on the various thematic maps generated in objective one. 

During the overlay, the area of all of the feature classes (layers) was also calculated and the 

resultant effect of the new town development on the study area was obtained.  

 

3.3.6.3 Assessment of the likely impact of new town development on the identified impact 

areas. 

In order to achieve this objective, the impact areas identified in objective 2 was used as 

indicators to assess the likely impacts. It was done by finding the difference or percentage 

change in the landuse/land cover from the baseline situation of the study area to the likely 

landuse/land cover change, and the proposed new town plan, if the proposed development 

plan is implemented. For areas that exceed certain threshold levels, mitigation measures were 

proposed. The Rau and Wootan (1980) Matrix method was used to summarise the 

comprehensive range of impacts, which vary in magnitude as well as in their beneficial or 

adverse effects. 

 

Also, the public participation was carried out by group discussion forum from the selected set 

of people by the village head of the study area and was done in focus group discussion. 

During the focus group discussion, issues on the nature of the propose plan, the benefits and 

constrains of the project were discussed and the results of the findings is presented in chapter 

for of this research under the data analysis and presentation of results. 
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CHAPTER FOUR 

RESUTS AND DISCUSSION 

 

4.1 INTRODUCTION  

The chapter shows the results of the data analysis for the EIA of Federal Housing Authority's 

New Town Development in Bwari Area Council of the FCT Abuja. The results are presented 

in form of maps and tables using various analytical tools in the ArcGIS environment.  

4.2 CHARACTERISING THE BASELINE DATA 

Prior to carrying out any assessment, Baseline data must be collected. This data serves as a 

basis for comparison with any changes or impacts that will occur as a result of the 

implementation of any development plan or action. The baseline data will be on all aspects 

and will include that on the Physical, Social and Economic aspects of the Study Area.  The 

baseline data were characterised on the basis of Landuse/Land cover using Landsat 8 image 

and DEM. Contour map, aspect, Slope, curvature, Line Density, Hill shade, raster map, 

watershed, stream order, Flow accumulation, flow length, flow direction, drainage basin and 

stream feature, for the study area was extracted from ASTER image. The land use plan was 

developed from the proposed FHA Bwari new town development plan for the study area. The 

characterised baseline data for the study area is shown in figures 4.1-4.6. All the baseline data 

are characterised in three, namely; the terrain analysis, the hydrology and land use type.   

 

4.2.1 Terrain Features 

The terrain features comprise the DEM; Contour map, Aspect, Slope, Curvature, Line 

Density and Hill shade. 
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4.2.1.1 Generation of DEM 

The results of the analysis from the DEM in figure 4.1 show that the elevation is highest in 

the Northwest and Southwest portions of the study area. The highest value is about 577m 

above sea level and the lower value is about 466m above sea level located towards the South-

eastern part of the study area. Figure 4.1 shows the DEM of the study area generated from 

ASTER image extract of the study area. 

 

Figure 4.1 Digital Elevation Model 

Source: Author‘s Analysis 

 

4.2.1.2 Generation of Contour Line Map 

The contour line map was generated and is shown in figure 4.2. It shows that all the area with 

lowest contour values have more drainage concentration than the area with the highest values. 
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Figure 4.2 Contour Line of the Study Area 

Source: Author‘s Analysis 2014 

 

4.2.1.3 Generation of Aspect Map Layer 

The Aspect shown in figure 4.3, indicate the downslope direction of the maximum rate of 

change in value from each cell to its neighbors in the study area. It can be thought of as the 

slope direction. The values of each cell in the output raster indicate the compass direction that 

the surface faces at that location. The value of each cell in an aspect grid indicates the 

direction in which the cell's slope faces. Flat slopes have no direction and are given a value of 

0. It can also be used to calculate the solar illumination for each direction in a region as part 

of a study to determine the diversity of life at each site. Southerly slopes is region identify 

locations that are likely to be hit first by runoff.  
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Figure 4.3 Aspect of the Study Area 

Source: Author‘s Analysis 2014 

 

4.2.1.4 Generation of Slope Map 

Figure 4.4 show the result of slope value in the study area. The highest slope value is >40.0
o
 

and the lowest slope value is 5.0
 o

. The area with the highest slope is located at the southern 

portion of the parcel of land, while that of the lowest point is located in the northern part of 

the area. Based on the analysis and other consideration, the landuse plan of the new town 

development has the recreational located in the areas with highest slope. This is with a bid to 

minimise the cutting and filling of the area under reference. 
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Figure 4.4 Slope of the Study Area 

Source: Author‘s Analysis 2014 

 

4.2.1.5 Generation of Curvature Map Layer 

The analysis on curvature carried and shown in figure 4.5 indicate that positive and negative 

values were arrived at. The positive values indicate that the surface is upwardly convex as 

evidenced with cells of pixels of the image, whose value ranges from 14805572282.73 - 

84370816252.988. The negative values indicates that the surface is upwardly concave at pixel 

cell ranges from 80765370368 - 14450838732.8. A value of zero indicates that the surface is 

flat. In these analyses, most of the values are not zero and therefore shows that the surface is 

not flat but hilly and steeped in some areas and relatively flat in other areas. 
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Figure 4.5 Curvature of the Study Area 

Source: Author‘s Analysis 2014 

 

4.2.1.6 Generation of Line Density Map Layer 

The line density calculates the density of the contour line in the neighborhood of each output 

raster cell, the highest value is 8,350,612.753 km/km2 and the lower values is 511,689.8438 

km/km2 respectively. Larger values of the radius parameter produce a more generalized 

density raster while the smaller values produce a raster that shows more detail as presented in 

figure 4.6. 
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Figure 4.2 Line Density of the Study Area 

Source: Author‘s Analysis 2014 

 

4.2.1.7 Generation of Hillshed Layer 

The hillshed analysis is shown in figure 4.7. The result shows the illumination value for each 

cell in the study area, it also shows the location of the sun in the sky, the default shadow and 

lights are in shades of grey associate with integers from 0 to 180
o
, increasing from dark 

brown to light brown. The shadow shows low sun angle. 
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Figure 4.7 Hillshade of the Study Area 

Source: Author‘s Analysis 2014 

 

The baseline data was characterised so as to address shortcomings by identifying and 

defining any geographical and/or seasonal variability among potential impacts. This is one of 

the importances of GIS as opined by Patil et al., (2002), Vanderhaegen and Muro (2005), and 

González et al (2011).  

 

4.2.2 The Fluvial Geomorphology 

 

To analyse the fluvial geomorphology of the study area under reference, the following 

baseline data were used. Raster map, watershed, stream order, flow accumulation, flow 

length, flow direction, drainage basin and stream feature. 
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The raster and watershed of the study area are shown in figures 4.8 and 4.9, the raster image 

was extracted from the ASTER image of the study area and further developed and generates 

all the hydrological data for the study area. It has a highest value of 540.65m and the lowest 

value of 467.483m above sea level. The watershed analysis shows the upslope area that 

tributaries flow, generally water to a common outlet as concentrated drainage. The study area 

contains smaller watersheds, called sub-basins. The boundaries between watersheds are 

termed drainage divides. It has a minimum value of 1 and maximum value of 5, the minimum 

value shows that the lower basin while the highest value indicate the places of higher basin in 

the study area. 

 

Figure 4.8 Raster Map of the Study Area 

Source: Author‘s Analysis 2014 
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Figure 4.9 Watershed Map of the Study Area 

Source: Author‘s Analysis 2014 

 

The stream order is shown in figure 4.10. Stream ordering analysis method was carried out to 

a numeric order to links in a stream network. This order is a method for identifying and 

classifying types of streams based on their numbers of tributaries. Some characteristics of 

streams can be inferred by simply knowing their order. For example, first-order streams are 

dominated by overland flow of water; they have no upstream concentrated flow. The 

upstream segments are always assigned an order of 1. All exterior links are assigned an order 

of 1 and the highest with the order of 5. However, the orders are additive. For example, the 

intersection of two first-order links creates a second-order link, the intersection of a first-

order and second-order link creates a third-order link, and the intersection of a second-order 

and third-order link creates a fifth-order link, (Tarboton, and Rodriguez, 1991). 
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Figure 4.10 Stream Order of the Study Area 

Source: Author‘s Analysis 2014 

The study area has a flow accumulation value of 3.242m concentration and lower value of 2m 

respectively as showed in figure 4.11. the calculated accumulated weight of all the cells 

flowing in to each down slope cell with the output raster, the cells with 3.2m has a high flow 

accumulation and concentrated flow and it is also used to identify a stream channel.  
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Figure 4.11 Flow Accumulation of the Study Area 

Source: Author‘s Analysis 2014 

Also with a flow length of 0.0226185m upstream and 0.000265506m length downstream 

weighted distance along the flow path for the study area concentration of the basin, as show 

in figure 4.12.  
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Figure 4.12 Flow Length of the Study Area 

Source: Author‘s Analysis 2014 

Again figure 4.13 show network flow direction and specifies the direction of flows through 

the stream network, ratio of the maximum change ranges between 1% - 12.8% in elevation 

from each cell along the direction of flow, to the path length centre of the cell. There are eight 

valid output directions relating to the eight adjacent cells into which flow could travel. This 

approach is commonly referred to as an eight-direction (D8) flow model and follows an 

approach presented in Jenson and Domingue (1988). 
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Figure 4.13 Flow Direction of the Study Area 

Source: Author‘s Analysis 2014 

Figure 4.16 show the drainage basin and stream feature: the drainage basin is delineated with 

an analysis window and the analysis identified ridge lines between basins. This is done to fine 

all sets of connected in the study area that belong to the same drainage basins and its found 

that the study area has the maximum value between 48m to 1m lower. The stream feature of 

the study area is vectorised intersecting and shown linear features of the same value as it was 

overlaid in figure 4.16, supported by Tarboton, and Rodriguez (1991) that drainage are linear 

in nature. 
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Figure 4.14 Drainage Basins and Stream Feature of the Study Area 

Source: Authour‘s Analysis 2014 

 

4.2.3 Land use type 

The landuse type comprises of the land use land cover generated from the satellite image and 

the new town plan development. The land use land cover type of the study area was 

categorised into five classes, namely; bare ground, water body, vegetation, rock outcrop and 

built-up area. On the bases of the analysis, it was found that the bare land covered about 

48.05% of the study area, water body comprises of about 7.35% of the area, vegetation 

covered about 37.7%, rock outcrop covered 3.6% and build up area covered about 3.3% of 

the study area as show in figure 4.14 and table 4.2. In the study area development plan, seven 

land use classes were designed, namely, religion institution and it covered 1.82% of the total 

land use, public/semi-public land covered about 7.27%t of the study area, educational area 

covered 3.64% of the land of the study area, green/recreational area covered 8.67% of the 

study area, residential area covered about 48.36% land use of the study area, 
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neighbourhood/commercial covered about 9.91%  and circulation/roads covering about 

20.33% of the total land use of the study area as show in figure 4.15 and table 4.2 

respectively. The effect as the result of landuse modifications for new towns and 

infrastructure developments specifically destroy the natural environments and pose serious 

threats to the biodiversity in the study area, also in support of the finding by (Duh, Shandas, 

Chang and George, 2008). 

 

Figure 4.15 Land Use/Land Cover of the Study Area 

Source: Author‘s Analysis 2014 
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Figure 4.16 Land Use of the Study Area 

Source: Author‘s Analysis 2014 

 

Figure 4.1 to 4.16 show the base line data needed for the EIA of the new town development 

in Bwari area council of this study area. 

Table 4.1 Land use/land cover classes of the study area 

S/NO    Land use classes                 Area (m
2
)                             Percentage  

1            Bare land                           158.66                                    48.05%                       

2           Vegetation                          131.12                                     39.71% 

3           Built-up area                       4.27                                       1.29% 

4          Water body                          24.30                                      7.36% 

5          Rock out crop                      11.85                                      3.59% 

Total                                               330.2                                      100.00% 
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Source: Author‘s Analysis 2014 

Table 4.2 New Town Development Plan of the study area 

S/NO    Land use classes                                       Area (Ha)                             Percentage  

1          Neighbourhood/Commercial                      32.72                                 9.91 % 

2          Religious                                    6.00                                     1.82 %                                                   

3          Public/Semi Public                                      24.01                                   7.27 %                                                          

4          Educational                                                 12.03                                   3.64 %                                  

5        Green/Recreational                                       28.63                                   8.67 %      

6 Circulation/Roads                                        67.13                                   20.33%       

7         Residential area                                           159.68                                48.36 %                                

          Total                                                            330.20                                  100.00 %                         

Source: Author‘s Analysis 2014 

 

The result of propose plan have an effect on the physical, biological, cultural and socio-

economic components of the environment because all the physical baseline data have been 

altered supported by (Canter, 1996) that most proposed plan have a potential impact on the 

environment 

4.2.3 Public Participation: 

As noted in the preceding chapters, Public Parturition is an integral part of all successful 

EIAs, but due to time constraints, the various consultative session held between the Officials 

of the Bwari Area Council, Federal Housing Authority and Stake Holders is being used.  

The meetings were held to enumerate farm and others vested interest holdings on the 

proposed site with a view to compensate same. The findings reveal that there were no major 
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built up area on the site but mainly farm lands and plantations. As at the time of writing this 

report, there was a stalemate with the indigenes insisting on being compensated for their 

farmlands in another location, as against any monetary compensation. More consultations 

will be held in the year 2015 with a view to finding amicable resolutions. 

 

4.3 IDENTIFICATION OF THE MAJOR IMPACT AREAS LIKELY TO BE 

AFFECTED BY THE NEW TOWN DEVELOPMENT 

The major impact areas identified likely to be affected are based on the results of overlay 

analysis ware as follows; Vegetation, bare land, water body, rock outcrop, built-up area, flow 

direction, flow direction, hill-shed, drainage basin and stream features as shown from figures 

4.17 to 4.24 and from tables 4.3 to 4.7 respectively.  

 

 
Figure 4.17 Overlay Neighbourhood and Commercial on Land use Land cover Classes of the Study       

Area 

Source: Author‘s Analysis 2014 
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Figure 4.18 Impact of Religious Institution Land use on Land use Land cover Classes of the Study 

Area 

Source: Author‘s Analysis 2014 

 

 
Figure 4.19 Impact of Public/Semi Public Land use on Land use Land cover Classes of the Study 

Area 
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Source: Author‘s Analysis 2014 

 

 
Figure 4.20 Impact of Education Area Land use on Land use Land cover Classes of the Study Area 

Source: Author‘s Analysis 2014 
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Figure 4.21 Impact of Green/Recreational Land use on Land use Land cover Classes of the Study 

Area 

Source: Author‘s Analysis 2014 

 

 
Figure 4.22 Impact of Residential Land use on Land use Land cover Classes of the Study Area 

Source: Author‘s Analysis 2014 
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Figure 4.23 Impact of Water course on Flow Accumulation of the Study Area 

Source: Author‘s Analysis 2014 

 

 
Figure 4.24 Impact of Water course on Drainage Basin and Stream Features of the Study Area 

Source: Author‘s Analysis 2014  

 

The new town development plan designed by FHA was overlaid on the baseline data maps 

generated for the study area in order to calculate the magnitude to which each class will 

change with the implementation of the new town development plan. Following the overlay of 

water coarse of the new town development on flow accumulation, flow direction, watershed, 

drainage basin and stream feature, it was found that the water course channels of the new 

town development may have to be re-channelled. The hydrology of the study area will 

completely be affected as show in figure 4.23 and figure 4.24, and also the minor gully-

stream channels will be cut-off and these will have a severe effect on the water table. Also, 

some of the stream features will be cut off during the construction as show in figure 4.24.  

The total of the area coverage by overlaid analysis in hectares is shows from table 4.3 to 4.7 

respectively 
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Table 4.3 Impact of Existing Bare-land land cover on the New Town Development Plan 

S/NO    Land use classes                                       Area (Ha)                   Percentage  

1          Neighbourhood/Commercial                    1.27                                   0.80 %     

2          Religious Institution                                  2.82                                 1.77 % 

3          Public/Semi Public                                   10.42                                6.57 % 

4          Educational                                              5.27                                  3.33 % 

5          Green/Recreational                                   13.73                                 8.65 % 

6 Circulation/Roads           20.72                13.06 

7         Residential area                                          104.43                               65.82 % 

          Total                                                          158.66                              100.0 % 

Source: Author‘s Analysis 2014 

The result of the analysis in table 4.3 show that residential areas of the proposed plan 

encroach to about 65.82% followed by circulation roads and green as well as recreational 

areas. This implies that residential land use will be significantly affected than any land use. 

This is similar with the research finding by (Canter, 1996) that most proposed plan has a 

potential impact on the environment. 
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Table 4.4 Impact of Existing Vegetation Land cover on the New Town Development Plan.  

S/NO    Land use classes                                       Area (Ha)                             Percentage  

1          Neighbourhood/Commercial                     18.50                                14.11 % 

2          Religion Institution                                    1.46                                   1.11 % 

3          Public/Semi Public                                     9.39                                   7.16 % 

4          Educational                                                 3.20                                   2.44 % 

5          Green/Recreational                                     13.58                                 10.36 % 

6 Circulation/Roads             14.62      11.15% 

7         Residential area                                            70.37                                  53.67% 

          Total                                                              131.12                              100.00% 

Source: Author‘s Analysis 2014 

Also, the result of the analysis in table 4.4 show that residential areas of the proposed plan 

encroach to about 53.67% followed by circulation roads which accounted for 11.15% and 

green as well as recreational areas with 10.36% respectively. This implies that residential 

land use will be significantly affected than any land use as well. This is similar with the 

research finding by Abbas and Ukoje (2005) that GIS and remote sensing is suitable for 

identifying impact in development. 
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Table 4.5 Impact of Existing Built-up Landcover on the New Town Development Plan 

S/NO    Land use classes                                       Area (Ha)                        Percentage  

1          Neighbourhood/Commercial                       0.54                                 12.55 % 

2          Religion Institution                                     0.50                                  11.70 % 

3          Public/Semi Public                                     0.89                                   20.92 % 

4          Educational                                                0.64                                   15.10 % 

5          Green/Recreational                                    1.39       32.62 % 

6  Circulation/ Roads             0.31        7.11 

7         Residential area                                           0.00                                    0.00 % 

          Total                                                            4.27                                   100.00 % 

Source: Author‘s Analysis 2014 

Again, table 4.5 shows that green and recreational areas of the proposed plan encroach to 

about 32.625 and 20.92% of public/semi-public followed educational area which accounted 

for 11.70%. This reveals that built-up of the new town development plan will be affected by 

the plan which is in support of the finding by Duh, Shandas, Chang and George, (2008). 

Moreover, table 4.6 shows that residential areas of the proposed plan encroach to about 

53.30% followed by neighbourhood/commercial 11.20% circulation roads 7.21%. This 

implies that residential land use will be significantly affected than any land use. This is 

similar with the research finding by (Canter, 1996) that most proposed plan has a potential 

impact on the residential areas. 
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Table 4.6 Impact of Water body land cover on the New Town Development Plan 

S/NO    Land use classes                                       Area (Ha)                           Percentage  

1          Neighbourhood/Commercial                     2.68                                     11.20 % 

2          Religion Institution                                    1.06                                      4.35 % 

3          Public/Semi Public                                     1.64                                      6.74 % 

4          Educational                                                1.06                                      4.35 % 

5          Green/Recreational                                     3.12                     2.85 % 

6 Circulation/Roads             1.80          7.21% 

7         Residential area                                            12.94                                     53.30 % 

          Total                                                              24.30                                    100.0% 

Source: Author‘s Analysis 2014 

Table 4.7 Impact of Rock Outcrop landcover on the New Town Development Plan 

S/NO    Land use classes                                       Area (Ha)                       Percentage  

1          Neighbourhood/Commercial                        5.56                               46.90 %        

2          Religion Institution                                       0.000                              0.00 % 

3          Public/Semi Public                                        2.47                                20.84 % 

4          Educational                                                   1.11                                9.39 % 

5          Green/Recreational                                        2.47                                20.84 % 



lxxxvii 

 

6 Circulation/Roads      0.01          0.07 

7         Residential area                                               0.23                                1.96%    

           Total                                                               11.85                             100.0 % 

Source: Author‘s Analysis 2014 

The results of the overlay of the new town development feature classes on the  land use 

classes of the study area  and the rates of impact is show from table 4.3 to table 4.7. The 

proposed plan has an effect on the physical, biological, cultural and socio-economic 

components of the environment because all the physical baseline data have been altered the 

environmental set up of the proposed area, this is similar with the research finding by 

(Canter, 1996) that most proposed plan have a potential impact on the environment.  

 

4.4 ASSESSMENT OF THE LIKELY MAGNITUDE OF IMPACT OF NEW TOWN 

DEVELOPMENT ON THE IDENTIFIED IMPACT AREAS. 

Table 4.8 show the results of the analysis of the areas that are impacted by the proposed new 

town development in the study area. 

Table 4.8 Likely Impact of the New Town Development on the Existing Land Use  

 

S/No Land use                                                                            Change due to          Percentage  

            class       Existing LULC   Proposed Land Use Plan     Development 

 

1        Bare land              22.68                414.724                             -392.04                55.3 %                       

2       Vegetation             17.79                  275.253                              -257.46              36.32 % 

3       Built-up area         15.5                      9.373                                    5.627                 0.79 % 

4       Water body            3.47                      49.154                                 -45.68               6.44 % 
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5      Rock out crop         1.69                      9.774                                   - 8.08                1.15 % 

Total                                                                                                                               100.00% 

Source: Author‘s Analysis 2014 

Table 4.8 shows the areas that are likely to be mostly impacted from the baseline situation, 

based on results of this study. Baseline conditions will be impacted upon based on the 

implementation of the proposed development plan especially on the landuse/ landcover 

classes. Though almost all the baseline conditions will be affected by the development 

proposed plan of the new town in the study area as support by (Duh, Shandas, Chang and 

George, 2008) that any proposed plan for new town development has impact on the proposed 

plan but the magnitudes of the impacts varies from the different landuse classes which is the 

same in this research finding as shown in table 4.8. The new town development will have a 

higher impact of about 55.3 % on bare lands, 36.32 % on vegetation, 6.44 % on water body, 

1.15 % on rock outcrop and about 0.79 % on the built up area. Again, all the physical and 

biological features and setting of the study area will be completely affected. The results show 

that the major areas to be impacted upon are the loss of vegetal covered and biodiversity 

supported by (Canter, 1996). Which means that the proposed new town development have an 

impact in the study area but the impacts varied in their magnitudes though the magnitudes of 

the impact is not that significant to stop the project implementation as shows in table 4.8. 

 

 

 

CHAPTER FIVE 

SUMMARY, CONCLUSION AND RECOMMENDATIONS  
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5.1 SUMMARY OF FINDINGS 

Baseline data was generated for the study area and various overlay analysis have been 

conducted in order to identify the areas that will have major impact that are likely to be 

affected by the proposed new town development plan. The study shows that the area that will 

be severely affected is the land use land cover classes generated from 2014 image and also 

the watershed drainage basin, flow accumulation, flow direction (runoff) and stream order 

that are affected. Again, the identified area that will be impacted by the new town 

development was assessed. It was found that the development will have a higher negative 

impact of about  55.3 % on bare land, followed by vegetation of about -36.32 %, 6.44 % on 

water body, 1.15 % on rock outcrop and 0.79 % on the built up.  

Also, the consultation meetings from Public Participation were also taken into consideration 

in the conduct of the research. Though the proposed new town development will have a lot of 

significant adverse effects on the study area and environs, proper mitigation measures will 

reduce the impact of the adverse effects. However, the positive effects/impacts of the project, 

as well as its multiplier effects will outweigh the negative impacts, if the project is eventually 

implemented. The findings was is support of the research conducted by Rivas et al. (1994) 

that GIS play a vital role in the evaluation of impacts of land-use plans, based on the 

computation of impact indices obtained by the overlay of the proposed land uses with 

thematic maps. Also, Smith and Spaling (1995) refer several studies where GIS have been 

applied for the evaluation of cumulative effects through time series analysis. The importance 

and potential of using GIS to adopt a spatial approach to assess environment, also 

acknowledged by (Eade and Moran, 1996; Martinho et al., 1998). 

5.2 CONCLUSION  
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The results of the various the drainage basin will be completely affected again with the flow 

accumulation and also the stream feature, the flow direction (runoff) will be re-channel as 

show by the overlaid of the new town development plan on the identify baseline data. Also, 

the overlay analysis of the new town development plan on land used/land cover generated 

from satellite imagery were conducted in order to identify the areas that have major impact 

that are likely to be affected by the proposed new town development plan. The analysis 

revealed that the area that will be severely affected is the land use land cover classes as well 

as the watershed drainage basin, flow accumulation, flow direction (runoff) and stream order. 

It was found that the development have a higher impact on bare land, vegetation, water body, 

rock outcrop and the built up.  

To improve eisting situation, a comprehensive assessment approach is essential to to present 

research in the study area, to provide information to stakeholders and a platform for discourse 

that‘s why Geographic Information and Remote Sensing is employed in environmental 

impact assessment within the study area which will help planner in agaitation for better and 

efficient decision in Bwari Area Council, Federal Capital Teritoty Abuja. 

 

5.3 RECOMMENDATIONS  

The following recommendations are made based on the findings of the study. 

1. The results of the analysis show that most of the vegetation of the area will likely be 

cleared in the course of implementing the new town development plan. As a result 

there is need to encourage afforestation in order to improve the adverse effects of the 

micro atmospheric conditions of the study area. 
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2. It is recommended for research to be further carried out after implementation of the 

new town development plan. This is necessary as EIA is a continuous process, with a 

view to assess impacts on air quality, pollution, noise pollution, drinking water, etc. 

3. There is need to encourage further works on EIA using geospatial techniques due to 

its potentials, as carried out in this study. Chan and Easa (2000),  pointed out that it 

has been estimated that approximately 80% of information used in the preparation of 

development plan, programmes and projects are geographic in nature, hence the need 

for geospatial techniques to be employed in  EIA studies.  

4. There is also the need for institutions to create awareness on the role and importance 

of Geospatial techniques in carrying out EIA works, through workshops and public 

media.  
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