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PREFACE

The conference on Sustainable Development and Environmental Protection (Strategies and Procedures
for Developing Nations) was organized to bring together researchers, specialists and stakeholders from
around the globe to share information and experiencée Tconference was designed to develop
strategies around some of the core issues concerning how to develop strategies for a sustainable
development and environmental protection in developing nations.

The conference themes were focussed at issues around:

a) Built Environment

b) The Natural Environment

¢) Environmental Accounting

d) Environmental Governance and Corporate Social Responsibility
e) Environmental Health

f) Agricultural Environment

g) Socieeconomic Environment

h) Industrial Environment

All the papers contained in thipublished Book of Conference Proceedings were selected from the
thoroughly peerreviewed large number of submissions received from nations across the continents.

The Conference Planning Committee is optimistic that the information provided here witlhijorevide

readers and scholars current policy statements that would reflect the stand of the United African
brGA2yaQ LRaAldA2y 2y (KS A&dadzsS 2F ! TNAOI Sy g@ANRYY

Adedeji Daramola (Ph.D)
Chairman, Conference Scientific Committee



FOREWARD

The conference papers enumerate the global challenges of sustainable development, as well as the key
environmental issues. The international responses to the challenges of sustainable development are discussed.
Particular emphasis is put on the Report of theoMd Commission on Environment and Developmerthe
Brudtland Commission (1987) which emphasized the social and economic dimensions of sustainability, revealing
the links between, for example, poverty and environmental degradation.

Agenda 21, one of theutputs of the 1992 Rio Earth Summit, is a guiding document for sustainable development,

it focuses attention on the core concept of sustainable development, it provides policy makers with a point of
reference for linking environmental, social and econoissies. It stresses and suggests that all countries should

LINBLI NB | aylidAaz2ylrt &GN} GS3eé¢ F2N) adadlAylrofS RS@GStE 2L
effects. . This call was repeated at the 1997 UN General Assembly Special Sesslon \Wiodld Summit on

Sustainable Development (WSSD, 2002).

Despite this concern, however, commitment and knowledge of best practice instruments for National Sustainable
Development Strategies remain relatively less developed, especially, in the devetopimigies. The main focus of

the conference is to review the state of affairs with respect to sustainable development strategies and examine the
existing strategy processes adopted particularly by developing countries.

In many countries, there is a rangé mast and current strategic planning approaches at both national and local
levels. Some of these include National Development Plans, , National VisiomMat®utal Strategies, and Plans,
Sector and Cross Sectoral Plans and Strategies, such as N&ion@nmental Action Plans , and Strategies
Related to Conventions.

In the developing countries, many of these, especially, the last two categories, have been externally conceived ,
motivated and promoted by multilateral development banks, develomiagperation agencies, UN organizations,
international nongovernmental organizations, (NGOs) and other external organizatiofien as planning
mechanisms to implement international agreements or as conditions for securing financial assistance. Few of
these organizations have adopted or built on the systems , mechanisms and practices that were operating in the
country for some time., such as national development plans, local plans and other community participation
mechanisms. Furthermore, these appob&s have been in developing countries as timend projects, rather

than ongoing policy mechanisms , mainly by donors who have provided financial support and technical assistance,
partly as a framework for planning aid support. Also, there has beetetirmimphasis placed by their sponsors on
generating national ownership and establishing participatory processes for their elaboration.

Prof. OSUNTOGUN, Adeniyi
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A CASE FOR CONSERVATION AGRICULTURE:
PANACEA FOR SUSTAINABLE AGRICULTURAL PRODUCTIVITY, SOIL
FERTILITY AND ECONOMIC GROWTH IMPROVEMENTS UNDER INNOVATIVE
COWPEA CLIPPING MANAGEMENT IN DEGRADED SAVANNAH REGIONS

*1B E. Sambo AndE.C. Odion
*1Department & Horticulture,
Federal College of Forestry Mechanization, P.M.B.2377, Afaka, Kadlligeria.
2Department of Agronomy, Institute for Agricultural Research, Ahmadu Bello University,
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ABSTRACT

Most African soils are typically impoverished and seriously deficient in nutrients due to Most African
soils are typically impoverished and seriously deficiemutrients due to severe depletion resulting from
intensive weathering and high rainfall, high temperature, high decomposition rates, soil erosion, leaching,
deterioration of the soil structure generally characterized by low soil organic matter content)($@Wtat
ion exchange capacity (CEC) and low moisture retention capacity of soils; resulting in low soil fertility and
decreasing yields in agricultural and adooestry systems. Continuous cropping coupled with continuous
nitrogen (N) fertilization isttended by human and soil health drawbacks. Since cowpeas are fast growing,
cover the soil surface and produce large quantities of (organic) biomass; which if cut before senescence can
regenerate and produce good growth. It is discovered that the propmmagement of this organic biomass
in a green manuring system could provide some solution to the problems of low productivity; human and
soil health of crops grown under a high external (chemical) input production systethrough the
application of biolgical principles to enhance stability, resoucse efficiency and productivity. To the
resource poor farmers, a green manure crop also should be additionally a cover crop of economic value.
The clipped organic fodder could be added on and/or incorporatéa the soil for (N and SOM) fertility
improvement; and or traded off in a highly remunerating business. It is within this context that the study
was carried out with the objective of determining the influence of imtbav spacing, innovative clipping
height and time management and added clipped organic fodder on soil fertility improvements, economic
growth and productivity of dual purpose cowpe¥idgna unguiculata(L.) Walp); spanning 202005
cropping seasons. Result proved that the adoption of thiowative clipping management technology
produced high fresh organic biomass (fodder) and grain yields of cowpea when crops were planted at the
lowest intrarow spacing (15cm). Though highest grain yield was recorded with the unclipped (control)
plants compaed to plots clipped at 12.5cm and 25.0cm heights; and highest pod and grain yields were
recorded when crops were clipped at 64 DAP than at 74 and 84 DAP respectively. However, this difference
was more than compensated by the high quantity and quality lipped fresh organic fodder that was
added to the soil (14 15t hd) onfarm/in-situ; which availed the resource poor farmer a window for
enhanced economic growth (#41, 00&46, 000); and further reflected in the total amount of gined
(70%) by the @il (186187kghd) in the four years period (2062005) from clipped plots over the control
(unclipped) plots. And when converted to monetary (financial) terms, a total of N18¢ 0024, 000 was
gained from added sel; and this potentially saved the geurce poor farmer about 70%, in terms of the
financial cost requirement, which would have otherwise being used to proctfegtNzer inputs. Similarly,
there was a 71% increase in the DM content. It is concluded that such ppoor income growths (bm
such innovative, technologically managed production systems) should be encouraged and supported; as
this holds the potential of reducing global food insecurity and poverty in the African continent. Moreover,
as it is predicated on the basic principkaat: the biological aspects of soil fertilitywhich improves soll
health - are a key feature of sustainable productivity. Indeed, overcoming soil OM decline is an important
component in the development of more conservative and sustainable agricultuoaluptive systems;
especially in the degraded savannah soils of Africa. To be able to achieve increased and sustained (less
chemicals and thus healthy) food production in these regions, there is a need to adopt this alternative
integrated and practical sbifertility management method which incorporates and conserves organic
nutrient sources that can also serve as a buffer for minimizing the negative effects of fertilizers. Evidences
from conservative, organic agriculture (CA, OA) studies as this, isrsldéaand productive.

Key words: Sustainable, conservation, organic, agriculture, productivity, clipped, biomass, fodder, regenerate, pro
poor, innovative.
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INTRODUCTION

Most African soils come from rocks low in nutrient contents and being of ancient origin and having been
subjected to leaching for a long time, cdeg with the fact that they come from rocks low in nutrient
contents, are therefore typically impoverished and seriously deficient in phosphate and other nutrients.
But a proportionately large amount of available nutrients are retained in the vegetativer and the sod

OM accumulates on the surface and subsequently mixes with the upper part of the soil. As such, if the
vegetative cover is removed for cultivation (as in traditional farming systems and densely populated areas,
where the pressures of urbaration on the land can lead to shortening of the fallow period; so that soil
fertility can no longer be restored) and the soil put under intensive use without ensuring that theGwil

is maintained at an appropriate level, with the attendant result ttre fertility of the soil declines rapidly.
Other factors consequential to the low fertility status of these soils includes amongst others the fact that
nutrients are constantly exported in the form of harvested crops (soil mining); high rainfall itensit
resulting in compaction and the hardening of soils, erosion, leadhilegding to low soit; OM content,

low CEC, and low water retention capacity. Compounding this problem is the permanent agriculture system
practiced in the tropics which generallgald to in severe nutrient depletion in st&aharan Africa (Zake,
1993). As a result of the combination of all these factors, crop yields do not increase as expected in spite of
the progress made in agricultural research on crop yield improvement. On nadlst fertilizer use
efficiency decreases due to the deterioration of the soils as thousands of hectares of arable land are
destroyed irrevocably every year (Kurt, 1982). Consequently, it is reported that more than 10kg bodkg P
and 10kgkO per hectareper year are lost from the soil (Zake, 1993). Indeed, Africa is said to lose about $4
OAfEA2Y B2NIK 2F az2Aif ydziNASyda SOSNE @SIENIFYyR |
raise the current level of use of fertilizer from theeasge of 8kg hato at least 50kg ha by 2015 (Ani,
2006).

It is estimated that 1.5 billion people are directly affected by degraded land and soil erosion. Over half of
the worlds grasslands are degraded (Action Aid, 2009). Consequently, one major problem of most African
soils is the rehabilitation of the degradembils. While farmers resort to the use of chemical (inorganic)
fertilizers to supplement or provide more nutrients to the crop (Cooke, 1982; Kurt, 1982); they fail to
realize that the mere application of fertilizers to the soil does not necessarily triggg productivity

(Zake, 1993). Rather, this continuous use of chemical fertilizers for crop production has given rise to
situations where for instance, Labe (2002) reported that a millet crop now requires higher fertility rates to
produce at optimum (leel) capacity soils. Moreover, the use of chemical fertilizers beyond their
immediate effects on crop yields has its draw backs. €iaal., (1994) reported that cropping, coupled

with continuous Nfertilizer application; reduces soil pH, soil organicttera and extractable cat ions and
redistribution in the relative amounts of the various cat ions in the soil solution. Envedzalr, (1989)
highlighted the fact that often times their residual effects are ignored, but when farming is continued on
the same plot of land over years the residual effect of fertilizer treatments may considerably affect the
a2AfQa OKSYAOIf LINPLISNIASaAa yR O2yaSldsSyidtes (KS
attention and criticism has been raised orognds of the serious damage caused to the environment by
fertilizers and other chemical herbicides, pesticides and fungicides residues. But of more serious health
concern though, is the diminished food quality due mainly to these chemical deposits prraits and

aSSRaAT FfoSAG NIAaAy3I aSNAR2dza ljdzSadiAazya a (G2 GKS

having entered the food chains to their detriment (Cooke, 1982). Nevertheless, these responses are
reported to be ameliorated throughrpctices known to provide the soil with organic matter from decaying
plant residue, such as clipped cowpea fodder (Lu and Hue, 1990; Woomer and Mulchena, 1993; Odion and
Singh, 2005a).

CONCLUSION

In essence, the findings tfis investigation have shown that, through this clipping management practice, it

is possible to improve on the productivity of the dual purpose cowpea. Moreover, the clipping
management facilitates the production of large amounts of green plant orgaaindss (fresh fodder) on

farm which can be put to various uses. Essentially, it further proves that Sustainable agriculture can greatly
increase productivity among resource poor small holder farming communities in developing countries. This
is particularlytrue if the existing farming system uses few fertilizers and other chemicals, which is largely
the case for Nigeria and Africa as a whole. In effect this farming system which cons@uweservation
Agriculture (CA) ¢ and/or even improves on resources $hanumerous advantages: lhas
tremendous potential for achieving sustainable yield increases by improving the growth conditions for
crops and the efficiency of input. Indeetigher yields led to greater access to food; incexh food
security for all members of the household and higher incomegiving farm

14
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families opportunities to improve their livelihoods: It reverses soil degradation processes and builds up soil
fertility amongst others: ®allholder farmers are able to savmoney through less fertilizer and pesticide
use; and accrue extra income from selling surpludéseover, CA has the potential to bring higher prices

in emerging markets because of the quality and safety of its produchitmunting evidence from studies

as this show that conservation/sustainable agriculture is productive; and this study could be said to meet
the three main goals of sustainable agriculture which integrates environmental stewardship, farm
profitability and prosperous farming communitiesefBrring to the ability of farms to produce food
indefinitely, without damaging soils and ecosystems, or human and social capital. Consequently, such pro
poor income growths originating from sustainable agricultural development as this, need to be ereaburag
and supported; as evident by the facts that it is productive and has the potential of reducing hunger,
poverty and food insecurity in the region, Africa and the world in general (Sambo, 2009; ActionAid, 2009;
Ching, 2009).

ENVIRONMENTAL PROTECTIONSUETAINABILITY REPORTING:
EXTENSIBLE BUSINESS REPORTING LANGUAGE (XBRL) INTERACTIVE
DATA TO THE RESCUE

Faboyede, Olusola Samuel
E-Mail AddressShollyte2001 @ Yahoo.Coifel: 08057455962, 08023517991
Department Of Accounting, College Of Development Studies,
Covenant University, Canaanland, Ota, Ogun State, Nigeria.

ABSTRACT

! O2YLIl yeQa Sy@ANRYYSyGlt LISNF2NXYIFYyOS A& AYLERNIFYDG
environmental performance generallgads to higher, more sustainable, financial valu@sallenges that

arise in environmental financial accounting border on proper accountabilign@fonmental costs and

liabilities, meaningful disclosure of enterprise environmental performance, akeldpment/usage of

appropriate management accounting procedures (e.g. costing out pollution controls; comparing alternative
materials that can be used in manufacturing; and investigating recycling alternatives). The need for
standardized environmental pfarmance indicators (EPIs) which link financial and environmental
performance in order to support the quality of decision making of stakeholders cannot be overemphasized.

In spite of the existence or underway development of a number of guidelines for megsand disclosing

environmental performance, many environmental indicators are of a limited benefit due to the lack of
standardization of environmental information. Most information today moves in a digital format and

people often go to the internet foinformation. Sustainability information, however, has largely remained

in print, but report preparers and users have much to gain by moving environmental and social
performance information into the wider digital flow of information. This paper thereforgije showcasing

the importance of and need for environmental accounting and reporting, provides a recipe underscored by
information standardization through the engagement of the twefitgt century corporate reporting

language known as eXtensible BustteswS L2 NI Ay 3 [ Fy3dzt 3S o- . w[od - . w[ S
numbers or other qualitative information in the report so that computers can recognize the information,

select it, analyze it, store it, exchange it with other computers and present it autoafig in different

gread LG O2yOftdzRSE GKFd GKS F&aadzaNFyOS o2dzi I O2YLI Yy
(customer satisfaction, employee retention, or environmental reporting) and the integrity of the

information itselfthrough XBRlwould enhance the effectiveness and efficiency of resource allocation,

increase income and welfare, as well as achieve the objective of an environmentally sound management

which encompasses increasing esfficiency, reducing environmental impact, and re&@sing company

value added. It thus recommends that Nigeria and the developing countries should embrace the XBRL
technology as they cannot afford to be left behind by the fast spreading current worldwide future

reporting standard.

INTRODUCTION
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In the latest years, attention to the environmental behaviour of the company is paid by many interested
parties such as state institutions, the public and business partners. This is because the adverse impacts of
the company ativities, products and services on the environment may significantly endanger its

existence, prosperity, and may even result in its liquidation. Attention paid to technical, safety and

SYGANBYYSYyidlf NBIJANBYSyda o8& Ylyywhile$ 36n dppraash tax NB 6 I NR |

the environment may represent a significant competitive advantage for the business. The protection of the
environment represents a highly relevant topic because negative environmental impacts are connected
with the activity of ech entity i.e. company activities, products and services cause changes of the
environment, natural resources are consumed, and waste flows are released into the environment. Also,
greater accent is put on sustainable use of resources, waste managemeahtergorcement of the

GLI2 f-mul B NI LINR Y OA LI ST gAGKAY GKS FTNFXYSg2N] 2F AyiSNYy

policy.(Hyrslova and Hajek, 2006).

It is essential that an information system must always be in accordance with informmegeas of its users.

This means that collection, recording, analysis, as well as reporting of information must, in the best
possible way, fill the information needs of the most important interested parties. The information system
must be capable of providininformation to relevant users in the form enabling them to make decision.
Thus, the attributes of such an information system must include the enablement to: have quick access to
necessary information (without time delay); have possibility to examinepamy data in integrated form,

as well as in detailed form; have possibility to analyze the established data; easily detect trends of planned
or managed processes; and have possibility to continuously communicate and discuss the established facts.

Where theaims of an organization include a sound approach to the environment and improvements of
economic performance, it is imperative that the management and other interested parties must have at
their disposal information concerning the environmental aspectd anpacts of the company activities,
products and services on the environment, as well as their economic consequéh¢epaper showcases
environmental accounting as a system that provides the aforementioned information, protects the
environment and enhaces sustainability reporting. It recognizes the challenges that arise in environmental
financial reporting and explores the solutions provided by eXtensible Business Reporting Language (XBRL),
a twentyfirst century language that is revolutionizing fingalaeporting worldwide.

CONCLUSION AND RECOMMENDATIONS

The connection between environmental effects and financial results is of concern to the enterprise: what
impact on the environment, what control of the impact by the enterprise, and what finacafeequences

to the enterprise. Making this connection is the challenge to enterprise and the accounting profession, and
to the broad audience whose interest is environmental protection. Sustainable development and

environmental reporting increasesthe @Ay A GA 2y 2F (G(KS WIiENARLIE S o62G0G2Y
performance, environmental performance, and social/ethical performance.

Sustainability and climate change are key issues confronting Nigeria and the global environment. If the
various enviromental problems are to be tackled, then there is need to access meaningful data through a
global and digital medium such as XBRL. The implication of this is that organizations will be able to adopt a
uniform approach that can then be aggregated in realetiovercoming any information lag issues which

will enable better strategic responses to the long term impacts of business upon the environment, leading
to more sustainable approaches to business enterprise. In other words, XBRL will make possiblersgreporti
future whereby: @mpanies release a standard set of environmental and financial information prepared
according to generaliccepted reporting standards that meets many of the basic information needs of
investors; Companies apply a common digital prodbdor labeling and communicating this standard
AYVF2NNIGAZ2YT wSaSIENOKSNaR OFy RANBOGfe FO0OSaa FyR
for analysis; andCompanies can be confident that their publicly disclosed information quickly asity ea
reaches investors.

This paper has endevoured to bring to limelight, the XBRL which is a global standard that is now gaining
acceptance and Nigeria as well as the developing world must be aware that XBRL will soon become the
international digital langage of business. Its adoption is not a matter of if, but when. It has posited that
the XBRL offers a waput opportunity to the challenges of environmental and sustainability reporting in

the twenty-first century as a result of its Standardized Busineg®Ring (SBR) features.
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Since it is imperative that new and innovative approaches to sustainable business practices based on
knowledge and technology are developed so that enterprises, small, medium and large and indeed
governments can make decisions thaill define how their operations, products, services and activities
impact upon the environment and society at large, the following recommendations are hereby suggested:

(i) Private and public sector stakeholders in Nigeria and the developing worlddsbouldrace the use of
the XBRL as i$ an inevitable path globally towards the adoption of Standard Business Reporting (SBR) in
order to improve, not only financial reporting, but alsocial and environmental sustainability reporting

(i) Accounting regatory bodies like Institute of Chartered Accountants of Nigeria (ICAN) and the Nigerian
Accounting Standards Board (NASB) should introduce accounting and reporting standards that will take
care of environmental/sustainability information disseminationdfgh the internet and the XBRL.

(i) Environmental and sustainability reporting stakeholders should come together to fashion industry
suitable environmentaspecific reporting standards which will engage the adoption of XBRL and its
improved taxonomies idevelopment and implementation.

O0AQL {StSOGAYy3 GKS GNRIKGE GFr3 F2NJ o0dzaiySaa RIEGE
companies prepare to launch into their initial XBRised communications, proper planning and internal
communication will beessential.

(v) Proactive Nigerian organizations looking to gain competitive advantage should set rolling the process of
leveraging their efforts in pilot XBRL projects inside their organizations. Particularly, those who are:
academics, researchers, aumli$/accountants, egulators (SEC, NASB, etc), preparers of financial
information, accounting professionals (KPMG), analysts, software developers (Microsoft, PeopleSoft, SAP,
Hyperion), professional services providers, intermediaries (Reuters), investoreditors, and non
governmental organizationshould all get involved.

(vi) There is need for awareness and training conferences/workshops on XBRL to be hosted by professional
bodies, environmental institutes, government organizations, academic institutions, and business
groups/organizations. These would be designed to helmgany leaders and academics understand this

new communication standard and transit interested parties (e.g. companies/students) to the new financial
reporting mandates. Conferences/workshops are a great way to ensure success on that journey.

(vii) The gwernment, regulatory agencies, environmental experts and public policy decision makers in
developing nations need to commence project initiatives that will enable them to readily check that
disclosures and filings (financial, nonfinancial, and sustaitakitformation) are accurate and not
misleading. The establishment of electronic government mechanisms for easy access to corporate social
responsibility information is made possible through the more appropriate xbrl format. Advisory
committees that will pve the way for requiring companies to turn their environmental financial
statements into more easily searchable, comparable, and interactive documents must be constituted. For
example, all publicly traded companies could be required to file audited X@BRIcial statements in three

to five years. In the near term, the largest companies could be required to use the extensible business
reporting language to tag their environmental data and share that information with the regulatory bodies
without an externdauditor's review.

(viii) Universities and other educational institutions should start training current accounting and
information systems students to prepare them for jobs that will involve XBRL implementation and use. The
XBRL concept, projects, and edtion should form a strong part of the curricula in schools at tertiary and
secondary levels.

(ix) Organizations will need to form XBRL implementation teams to consider modality issues such as: How
should XBRL return on investment be determined? Whattlaeerelevant costs? How can the long term
benefits be quantified? What is the proper conversion process? Should the current financial reporting
system run parallel to the XBRL system? Should the implementation work or the reporting system be
outsourced toconsultancies? What role should be played in the conversion to a mandatedbdB&d
financial reporting environment?
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(x) Every organization in every industry, particularly the big size ones should immediately set in motion
activities that will culminatenito a full embrace of the XBRL digital reporting technology in order to take
advantage of the revolutionary development affecting environmental financial servieEgvernment,
business intelligence/ knowledge management, supply chain, information pmsvidentent, and business
performance. The way to get there is by following the path of: Needs Assessment, Design
Solution/Business Plan, Training and Education, as well as Implementation.

(xi) Finally, there is need for government to promote the XBR& @aational means of aggregating and
communicating current/future Generally Accepted Accounting and Environmental Standards, through a
strong will power reflected in development activities/policies.
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LOW COST MATERIALS FOR BUILDING AND CONSTRUCTION:
A CASE STUDY OF RICE HUSK

Opara Patrick Nnamd{Ph.D, MNIOB)
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ABSTRACT

Nigeria has for many years been over dependent on conventional and imported building materials which
are rather costly and beyond the affordability of the common man. The building industry in Nigeria is
encapsulated with shortage of affordable ling and construction materials. People have difficulties
building houses of their own because the costs of building materials are astronomically high. A look inward
reveal that Nigeria has a good number of agitied wastes, industrial wastes and minkedeposits such as

rice husk, saw dust, coconut fiber, palm kernel fibre, marble dust,caicium cabonate to mention but a few.
Rice husk is produced in many parts of Nigeria such as Abakaliki, Afikpo, Ogoja, lkepe, Lafiaji, Badeji, Pategi,
Sokoto, Birnin Kdii, Abeoukuta, Benin and Delta regions. Rice husk dumps are mountainously available in
alarming proportion in Abakaliki and other communities. The rice husk dumps contribute immensely to
environmental pollution, degradation and hazards. The evacuatioicefdumps. From these communities
requires urgent attention. With an optimized ratio the researcher used Rice husk, marble dust, pulp,
cement and water to produce ebonite roofing tiles. The researcher invented a chemical locally made that
can be used to wat rice husk and make it workable in the production of roofing tiles. It can not work
except it is treated. Also burning the rice husk before use would destroy its water repellent qualities. The
equipment used are vibrator, Italian vortex hydra ferraryaizing machine, oven, shovel and trowels,
twenty four tests were carried out on the tiles including fire endurance (30mimplue (0.22w/m2Ix),

water absorption capacity (25%). Tensile strength (4§)md modulus of rupture (0.99N/m%)1 The test

resuts were satisfactory in accordance with Bs 1191, 6463 part 4 Bs 4550/ Bs 43359, Din 4202 and ASTMC
204. The tile is cost effective, strong, maintenance free; resistant to corrosion, water and heat, and it is not
casenogenic.

INTRODUCTION

The study of lowcost materials for building and construction is an area of human endeavour which
collaborates directly or indirectly to the socio cultural and socio economic setting of the people or
community. The level of technological development determines the levekadfial, economic and
environmental development. Nigeria for a long time, has depended on conventional building materials
which are rather astronomically costly. The problem of over dependence on conventional building
materials can be solved by divertingiroattention toward the local sourcing of alternative materials for
building and construction. It was for this reason that the Nigerian building and road research institute
(NBRRI) was established in 1978 (ukot 1989). NBRRI laid emphasis on the develufpsuéable local
building materials from mineral deposits and agro industrial wastes that are abundantly available at little or
no cost. The waste materials that are available in our environment include rice husk, saw dust, coconut
fibre, palm kernel fibe, marble dust, stone dust to mention but a few. Rice husk for instance is abundantly
produced in many parts of Nigeria such as Abakaliki, Afikpo, Ogoja, Ikepe, Lafiagi, Badeji, Pategi, Sokoto,
BirninKebi, Abeokuta, Benin and Delta region. Rice husk damgcreasing in alarming proportion at
Abakaliki. Disposing and evacuating the rice dumps is urgently necessary because of the impending
environmental hazards, degradation and pollution it posses to the people and the environs. In attempt to
dispose rie husk, most communities, set the rice husk takes dumps on fire. Unfortunately a small heap of
rice husk takes months to get burnt to ashes. Opara (1998) noted that rice husk burns to ashes at the
temperature of 806F. Even when burnt to ashes, it is still eyesore in the communities especially during

the rainy season. Rice husk dump on fire constitute serious environmental hazards especially during the
harmattan season when the dust devil and other manner of winds blow. It can set nearby buildings on fir
Some people are known to have died by unknowingly running into or stepping into rice husk dumps on fire
beneath the surface.

Rice husk can be used in the production of roofing tiles. Okorie (1994) stated that the harvested rice kernel
known as paddy isnclosed by the hull or husks otherwise called rice husk. To obtain the rice husk, the rice
paddy is parboiled, dried and milled to separate the rice from the husk. He also revealed that the rice husk
contains cuticule,a biological membrane that does ntwva for easy
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SUMMARY OF RESULTS
The results of the test sample were satisfactory in accordance with BS 1191, 6463: Part 4, Bs 4550/BS
43359, DIN 4102 and ASTMC204

IMPLICATION FOR SUSTAINABLE TECHNOLOGICAL DEVELOPNMBEWNIERITIAL ISATION.

The federal and State Government should realize that there is urgent need of reduction of prices of
contemporary building materials through the manufacture of local building materials. With the break
through in the sourcing of a local neatal that can be used in the production of roofing tiles such as rice
husk, immediate action should be taken to establish large or small scale industries to utilize rice husk
dumps in the production of roofing tiles.

The establishment of rice husk roofirge industries will set in motion a giant stride in sustainable
technological development in the country. . Rice husk is not casenogenic and has no infection whatsoever.
Rice is an edible food. It will project the image of Nigeria technologically totttséde world.

Rice husk roofing tile industries, if established will create an open door for job opportunities for youth
wishing to choose career in the production of roofing tiles and maintenance of machines used in the
production of roofing tile. It wilsurely reduce the unemployment and poverty rate in Nigeria.

The production of rice husk roofing tile is the most effective means of disposing of the rice husk dumps in
rice producing communities thereby solving the problem of environmental degradatiovironmental
pollution and environmental hazards caused by rice husk dumps in the rice producing communities in
Nigeria. The commercialization of this rice husk roofing tile is a direct ticket toward the achievement of the
melenium goal and the sevepoint agenda of the president his Excellency, Shelmusa Yaradua[late]

Investors should utilize this golden uportunity to enlarge the scope of their business , to advance Nigeria
technologically,.,to make shelter accessible to the common man and to eradicagetypav Nigeria.
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ABSTRACT

Proliferation of hooliganism, criminality, housing problems, infrastructural decay, social vices,
environmental degradation and traffic congestion have been considered outcomes of rapid population
growth and tremendous pressure on civic infrastructure egst. Urban renewal is perceived to play an
important role in the policy towards sustainable development of cities. The paper achieves this through a
literature review of urban renewal programmes and draws out implications for effective urban renewal
programme in Nigeria.

KEYWORDEity, Nigeria, Urban Renewal, Sustainable Development, Urban Decay

1.0 INTRODUCTION

For centuries, cities have been the heart, the lifeblood of various civilizatibespicenter of economic,
political and artistic activities (Spates and Macionis, 1987). Cities, as seen today exert an increasing
attraction on people worldwide; in fact, the population tends to concentrate in big cities. Gomez and
Salvador (2006) opimkthat in the 21' century the number of people living in cities will progressively
increase. City is not an artificial construct; the city is a set of habits, customs and lifestyles. These elements
are interrelated, and rather than being viewed indivitlyathey are subsumed in the identity of place and

the identification of the city (Sepe, 2006). According to the author, the contemporary city is characterized
by complexity, simultaneity and instability, producing situations of transience and transiorma

In the developed countries in Europe and America, transformations have contributed to an increasing
urban identity crisis which transformed cities into heterogeneous. The mutations in interpersonal
relationships and intergeneration gaps, technat@y development, mass migrations and globalization have
transformed to spaces in the urban landscape; new types of place have arisen and the utilization of existing
spaces has been modified (Sepe, 2006; Gospodim, 2002; Gospodim, 2004, pp. 225).

Urban ciies occupy only a small part of the territory; actually cities occupy 2% of the surface area of
the territory (Gomez and Salvador, 2006; Terradas, 2001). However, each city has its own history, marked
by the way it extended and grew; thus it is not susprg to find cities that expanded and occupied new
land even in periods in which the population was decreasing.

Urban phenomenon is continuously increasing, extending the boundaries of the city or
metropolitan areas. Thus, urban planning is experiencing a crisis; at least the concept of urban planning
that appeared with the modern movement and its riad of architects. The reality in the big cities in
Nigeria such as Lagos, Ibadan, Port Harcourt and Benin presents a number of problems that are worth
mentioning. These include urban decay, slum, overcrowding, lawlessness; invasion of periurban spaces
causes the loss of land and natural resources. The basis of the urban crisis lies in the dimensions and
expansion of the large cities where these problems become even more severe. For instanbgdaitym
O2YYdzy AGASEA 2NJ aof A3IKii BaBos m&NBpolia in 1985 Bl Workl Byink Uban S R
Renewal project. The number of slums in the city is estimated to have increased to about 100 due to the
inadequacy of private public institutions to provide housing the increasing population (Adelelc®), 20

Inadequacy of basic infrastructures in the urban centres, in many African cities, poor urban planning
together with other urban governance challenges contributes to making African urban slum dwellers works
at risk. Poor urban planning or lack ofapning as urban development increases is evident in not
preventing new development on areas at risk of flooding (Adelekan, 2009). According to McGranahan et. al
(2007), economic activity and urban development often increase the environmental pressutésatido
FE22RAY3 YR &f dzvyo ¢CKS FT2NBI2Ay3 LINRPG21Sa G(KS ao0OKz2ft
as a tool for sustaining urban development. The objectives of the study are to: examine the level of
urbanization in Nigeria, concept slistainable development; identify and examine the phases of urban
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decay in the system, examine issues of urban renewal /development for urban sustainability and
strategies; and identity the challenges of urban renewal in Nigeria.

Conclusion

As stated Ademiluyi and Solanke, 2008), Nigerian Urban centers are faced with numerous problems,
so complex are these problems, that they (urban centres) can be described as an increasingly important
stages on which all aspects of the human drama are performedhifkest learning and the grossest
ignorance, unimaginable levels of wealth and the most abject poverty exists side by side.

Urban areas in Nigeria depend on natural resources for water, foods construction materials, energy
and the disposal of wastes. h#mization will not, however, deliver its benefits for sustainability
automatically; they require careful preparation and nurturing. Thus revitalization of city centres calls for
implementation in Nigeria. Restoring vitality to urban centres means degjgrentres of attracting. It
means offering more and different reasons to come to the city. It also means offering a space that can be
used by different groups of people with different needs, each that can find satisfaction.

The above discussion andeasure are fundamental to ensure efficient urban renewal that can
transform our cities in Nigeria.

9.0 Recommendation

The interaction between urbanization and natural resources underlines the need for renewal for
sustainability. Perhaps for the Nigeriarban centres to be healthy, and sustainable, the extent of urban
decay needs to be investigated and renewal approaches should be identified as done in this study.

Urban renewal or redevelopment can be a useful tool to facilitate the transformation efidigcities.
Effect of UNDP and World Bank#ssisted projects on urban renewal in Nigeria cities recently have
delivered a commendable dividend in Nigeria.

However, in order to ensure sustainable urban development, it is important to take note of the
following issues for implementation among others:

Proper education and enlightenment of people on issues of urban renewal.

0] Involvement of private public partnershigdNGOs

(i)  Private firm or agency

(i)  Adoption and renewal of the ideas of new toweusd satellite towns in Nigeria.

(iv) Development of rural areas and provision of infrastructure.

() Creation of job and enabling environment for youths.

(i)  Inauguration and empowerment of urban management taskforce.

(iiiy  Effective regulation for housing standaagproval.

(iv)  Provision of lowg cost and lowg income housing for the needy population.

(ix) Enforcement of code of conduct in the built environment.

(v) Adequate compensation of the owners of dispossessed properties marked for clearance.

(vi) Emphasizing sustainaltyliin infrastructure design and planning in a way that will foster human
activity and support economic growth without hindering the environment.

(vii) Utilizing the wealth of management techniques and expertise gained from previous urban
developments to coordina and manage the new development efficiently.

(viii) Using advanced technologies (both in materials and information technology) to optimize the overall
provision and management of the new facilities such as GIS.

(xiv)Institutional framework: This include

a. Irstitutional arrangements in formulating and implementing urban renewal policies.

b.Statutory and executive power of implementation agencies and its composition of the board and public

accountability.

C.Land law and administration related to land ownerstgipire in the context of planning and

redevelopment, the policy approach and powers to enable property acquisition or resumption.

d.Compensation and rehousing policies.

(xv)Financing models of urban renewal, financial arrangement of implementation ageaciésother

financial instruments (e.g. tax relief or tax incentives).

(xvi)Relative emphasis on different types of urban renewal (i.e. redevelopment, rehabilitation,

revitalization and preservation).

(xvii)The use of social impact assessment.
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SUSTAINABLE USE OF NATURAL RESOURCES AND DIVERSITY IN
FARMING SYSTEM

Isaac I. Osakwe

INTRODUCTION

In general terms, sustainable use of natural resources is simply the use of natural resources continuously
for a long time, while diversity in farming on the other hand is the application of a range of cultural
practices that are different from each othar the farming operation. Sustainability rests on the principle

that we must meet the needs of the present without compromising the ability of future generations to
meet their own needs. Thereforestewardship of both natural and human resourciss of prime
importance. Stewardship of human resources includes consideration of social responsibilities such as
working and living conditions of laborers, the needs of rural communities, and consumer health and safety
both in the present and the future. Stewardshif land and natural resources involves maintaining or
enhancing this vital resource base for the long term.

Three kinds of reserves of natural resources can be identified (Reijnders 1999, Chapman 1983): continuous
resources such as sunlight and wind, thee of which does not lead to a reduction in their size; renewable
resources, such as wood and crops that can be harvested not faster than their rate of replenishment;

and nonrenewable resources such as fossil fuels and minerals. The last aredchgatery slow geological
processes, so slow in human terms that their use diminishes the available stocks. Resources such as clean
water, fertile soils and biodiversity, given the time required for their recovery, can also be considered to be
non-renewabk. The Club of Rome first drew attention to the depletion of resources at the beginning of the
1970s. At that time the emphasis was on the depletion of fossil and mineral resources. It was assumed that
various important natural resources such as oil andous metal ores would be exhausted within a few
decades. In fact this turned out not to be true.

Discoveries of new deposits, technological advances and falling energy prices have made possible the
recovery of lower grade ores, and the estimated remainiifigtimes of some resources have been
considerably extended.

But this is no reason for complacency. Sooner or later, at the current rate of consumption, the reserves of

certain resources will be exhausted. This may be a long way off for a number ofdeksiand mineral

ores, but other resources such as biodiversity and fertile soils are being used up so quickly there is a danger

that critical thresholds will be crossed. The drain on biotic resources is particularly alarming; biodiversity

and fertle sé £t & I NB® o0SAy3a NILARE& dzaSR dz2Jd wSaSI NOK oe& 22
ecosystem, based on measurements of the loss of forest area and freshwater and marine animal species,

has declined by 30% in 25 years (WWF 1998). Half the natural fores

cover worldwide has already disappeared, 13% in the last 30 years. Europe only has 1% of its original forest
cover left. And there is no sign of this attack on biodiversity diminishing.

The Earth's natural resources are vital to the survival and dpw&at of the human population. Some of

these resources, such as minerals, species, and habitats, aretfirotece they have been exhausted or

destroyed, they are gone forever. Others, such as air, water, and wood, are renewadtbough we
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generally ref on the Earth's natural systems to regrow, renew, and purify them for us. Although many
effects of overexploitation are felt locally, the growing interdependence of nations and international trade
in natural resources make their management a global isgueareful and well planned integrated crop,
livestock and fish farming will go a long way at ensuring sustainability of our natural resources and
environmental protection.
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ABSTRACT

The study assessed burning and consequent alkali production as options for management of wood waste.
Management of municipal solid waste in Nigeria has become a Hyelded problem; the menace of solid
waste in the environment has never justified bottetbfforts of government and individuals; and hence the
need for continual research on various options for sustainable management of solid wastes. Nine different
common African wood speciedrvingia gabonensigOrokorg, Celtis Zenkefita), Albizia zya (Ayunre),
Terminalia superbgAfara), Cola gigantia(Obi), Cordia millenniglOmo), Funtumia elasticglre), Ceiba
petandra (Araba) andricus exasperatéObobo), were assessed for combustion and alkali production as
options for management of wood wastehd wood waste (sawdust) from these species was obtained from

a wood factory located behind Bodija market in Ibadan. Ashing was conducted on saw dusts in porcelain
crucibles at 508C for 4 hours in a muffle furnace for the determination of ash contentsa&tian of

potash from the ashes was done using distilled water with a set of filtration system made ufitref 4
transparent plastic bottle with ash sediment itself serving as a sieve while the extract solution leaked out
through pirntholes made at the bitom of the bottle. The purity of the crude potash and proportions of
hydroxides and carbonates were determined by titrimetry; while recrystallization of the crude potash was
carried out on three of the wood species which showed low purity to evaluateilgessnhancement of

their purity. The average reduction in volume of sawdust was 95% after combustion. The ash content
obtained ranged from 1.25 to 8.80%; potash content, 2.77 to 26.88%; crude potash purity, 4.50 to 96.50%.
Volumetric estimation may portsa a better picture of ash and potash yield potentials of the plant
materials, and hence expressed as 1.42 to 15.18 kdion ash content; potash yield ranged between 4.74

to 53.76 kg/n'"i of ashes and 0.21 to 1.53 kg7mf saw dust. The hydroxide content talined ranged from

0.00 to 1.22%; carbonate content, 4.09 to 96.09%; -atkali content, 3.50 to 95.50%. The purity was
enhanced from 61.50% to 83.10% for Albizia zygia, 65.00% to 80.90% for Funtumia elastica, and 46.50% to
68.00% for Ceiba pentandra.

Keywords: wood waste, ash, potash, alkali.
INTRODUCTION

Approximately three million tons of wood ash is produced annually in the United States, out of which 70%
is being lanfilled, around 20% is being used as soil supplement, and the remaining 10% is kebiimy use
miscellaneous applications (Tarun et al., 2003). The use of wood ash in the past had primarily been
restricted to its utilization as liming agent and a source of nutrients for plant (Campbell, 1990).

The chemical composition of an ash depends on thithe substance burned: palm bunch
wastes, cocoa pod, plantain leaves, maize cob, wood and sugar beet waste (Irvine, 1965); wood ash
contains metal carbonates and oxides formed from metals originally compounded in the wood; seaweed
ash contains sodium daonate, potassium carbonate, and iodine that can be extracted(CEE, 2003).

Exploration of aslderived alkalis for domestic use is an aie craft (Onyegbado et al., 2002;
Nwoko, 1982). Studies of chemical composition of wood ash in the past have pribesilyrestricted to
the elemental composition (Baker et al., 1964) as the focus was largely on the agricultural use of wood ash.
A common assumption in most of these analyses has been that the minerals present are oxides of different
elements (Mahendra, el., 1993). The assumption may be sufficient to identify the extent of alkalinity of
wood ash (Shelton and Shapiro, 1976).

Analysis of extracts from ashes by Nwoko (1980) and others (Onyegbado et al. ,2002; Onyekwere,
1996; Kuye and Okorie, 1990) showethtt the extract was chiefly potassium hydroxide with some
27
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quantities of sodium hydroxide, while other metallic ions constituting about 2% wefe C&, B, zr",

Fe”, PE*and Nf*. Tarun et al. (2003) tested different sources of wood ash from US&andda; they had

a specific gravity between 1.6 and 2.8, unit weight between 365 and 980Ktfenmajor elements in the

wood ashes tested were carbon (5 to 30%), Calcium (7 to 33%), potassium (3 to 4%), and sodium (0.2 to
0.5%). Ashes have a compositihich varies according to the kind of wood and the soil in which it grew
(Kevin, 2003). The physical and chemical properties of wood ash vary significantly, depending upon various
factors, which in addition to the kind of wood and soil include method ammhner of combustion,
efficiency of the boiler, and other supplementary fuel used with wood (Tarun et al., 2003).

Several authors have studied the potash yield of plant materials : carbonate contentGff940
(Afrane, 1992) and 56.73+0.16% (Taiwo and @8in@001) were obtained for cocoa husks; 78% for ripe
plantain peel and 94% for fresh plantain trunk (Ankrah, 1974); 82% in unripe plantain peel (Onyegbado et
al. , 2002); 43.15+13% in palm bunch, 16.65+0.05% in groundnut shell, 12.40+0.08% in sorgfium chaf
(Taiwo and Osinowo, 2001) and alkali content of&37% in the peels of some varieties of Nigeria grown
Musaspecies (Babayenmst al,2010b). Potassium content of some wood species were analyzed by Misra et
al (1993): pine (16.24%), aspen (11.25%)owepolar (7.93%), red oak (6.08%), and white oak (10.25%).

Potash has been described as a white crystalline residue that remains after aqueous extract from
ashes is evaporated (Kevin, 2003). It is an impure form of potassium carbonate mixed with otssiynot
salts (Wikipedia, 2007). These could be produced locally and industrially. There are various local extraction
technologies, depending on the desired quality, quantity and intended use of the resulting potash
(Babayemiet al, 2010a). Generally, contzers made of aluminum are to be avoided since alkali attacks
aluminum. Fig. 1 shows a typical ancient traditional extraction technology. It consists of two clay pots (of
about 50 litres each) mounted on each other. The one on top is open at the baseraditis about half
the open top. The open base is completely blocked with pieces of sticks, followed by a layer of wood
charcoal. The remaining space on top is then packed with ashes which had already been moistened with
water for some days to aid quickteaction. Water is then carefully poured on top, as to only saturate the
ashes, and not to leach the desired component yet. After few hours, when the ash would have completely
absorbed the water and every large pores and air spaces blocked, sufficieamt iwélhen carefully poured
on top. The water slowly leaches the potash into the lower pot, the ash itself serving as a filter. Perhaps the
charcoal removes some unwanted organics from the leaching potash. The potash produced this way is
usually coloured town, and may have contributed to the black colour of the local soap produced with it.

Fig. 2 shows a corresponding laboratory experimentalugetised byKevin (200® At the top is a
transparent plastic bottle of about 2 litres capacity and at the base is a beaker. The bottle is filled with
ashes to about onthird. Sufficient water is added, capped and then shaken thoroughly to dissolve the
soluble components. The ash is allowed to settle, till a clear liquid is observed at the top. One or two pin
holes are made at the bottom, and then placed on the beaker, while the cap is removed. The solution on
top is filtered by the ashes as it leaks int@theaker. The potash solution obtained this way is usually clear,
that is, colorless, although it also depends on the source of the ash.

One of the major management problems in the meiées of Nigeria is that of solid waste
disposal. Wood waste arakhes take a considerable percentage of solid wastes being generated in Nigeria
every day. Wood factories, including saw mills, are established in their thousands in various states, with
thousands of tons of wood shavings and saw dusts being generateddegcfAina, 2006). At present in
Nigeria, apart from the insignificant use as poultry deep litters, the largest percentage of saw dusts and
wood shavings end up in dump sites as waste, where they are burnt and the ashes carried away by flood
every year. Ta ashes generated, including those from combustion of firewood in various homes and food
canteens, are either lanfllled or opendumped. This report evaluates the efficiency of burning and
consequent extraction of alkali from the resulting ash, as optfonsnanagement of wood waste.

Results and Discussion

Table 1 shows the results of the moisture content, dry matter content, density of sample, and
density of ashes; the values ranged from 12.50 to 18.16%, 81.84 to 87.50%, 0.06 to 0.23g/ml, and 0.05 to
0.40g/ml respectively.. The values of ash and potash contents obtained (Figure 3) ranged between 1.25 to
8.80% and 2.77 to 26.88% respectively. Crude potash purity (4.50 to 96.50%), hydroxide content (0.00 to
1.22%), carbonate content (4.09 to 96.09%), and-alkali content (3.585.50%) are presented in Table 2.

The results of ash and potash yield based on volumes (Table 3) were 1.42 to 15.i,8fdxg£mh content;
potash yield, 4.74 to 53.76 kgﬁ'(nf ashes), and 0.21 to 1.53 kgglmf saw dust). The avege reduction in
volume of sawdust was 95% after combustion. Table 4 shows the amount of KOH compaj€@taird
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the values ranged from 0.00 to 9.21% and 90.79 to 100% respectively. The purity was enhanced from
61.50% to 83.10% for Albizia zygia, 65.00980.90% for Funtumia elastica, and 46.50% to 68.00% for
Ceiba pentandra (Figure 4). Figure 5 (correlation coefficiehts ®.0324) and Figure 6 (correlation
coefficient, R= 0.0795) show the correlations between ash and alkali contents (% of sawdysteshand
between ash content and potash content, respectively.

Funtumia elasticagave the highest moisture content whifeuntuia elasticahad the lowest dry
matter content. Ceiba pentandranhad the lowest moisture content, highest dry matter content, Ieive
density and lowest ash yiel@erminali superb&ad relatively lower moisture content, relatively higher dry
matter content, relatively high density and highest ash yi€ldntumia elasticgave the lowest ash yield,
while Terminalia superbgave the hijhest. This observation was completely reversed in the case of potash
yield: Terminalia superbgave the least potash yield. A higher yield was obtainedrémtumia elasticand
Ficusexasperatagave the highest yield. It may then be inferred that whesh gield is of interestiFicus
exasperataoffers the best option; and where potash yield is of interdstus exasperataffers the best
option.

As shown in Table 3, the results of the determination of ash content in terms of volume ranged
from 1.62 to 15.18kg/nf' (of sawdust). Taking the upper value (15.18k§/ta{5 the ash content, it implied
1m’ sawdust generated 15.18kg ashes; the density of the ash under consideration was 0.32g/ml; then the
volume of ashes produced would be 0.0"Sr'rmplying 95% reduain in volume. And assuming the wood
factories generated 82 368hof sawdust per day (Babayemi and Dauda, 2009), it gave 1 250 346.2kg ash
generation rate per day, and 456 376 363kg or 1 503 fjpﬁenyear. Potash content of the ashes ranged
between 4.74 ad 53.76kg of potash per cubic metre of ashes. Taking 53.7§Paﬁrthe potash content of
the ashes, 1 503 216hof ashes will yield approximately 80 812 892kg of potash annually. What a great
resource!

Alkali content observed foFicus exasperatwas the lighest; andirvingia gabonensjsbeing the
least. The high alkali content suggests potential use as laboratory reagent, since these results are
comparable to the recommended purity of 99.999% (for primary standards). In the results of hydroxide
compared tocarbonate contents, the observation showed that 80% of the wood species gave hydroxide
content of less than 1%. It may then be inferred that potash from ashes is predominantly carbonate of
potassium or sodium. The formation of oxidegOkand NgO suggested by Onyegbado et al (2002) could
only be true for the burning of pure metals in air; this may not be applicable to the burning of these metals
in organic matrices: the potassium or sodium in plant materials is bound in organic matrix of whioh carb
is a major constituent. During combustion, there is a high release of carbon (IV) oxide, leading to the
formation of carbonate rather than oxide of the metals as suggested by these authors.

Irvingia gabonensisontained the highest noalkali content ad Ficus exasperataontained the
least. A very high percentage of 95.50 of radkali salt inlrvingia gabonensialso call for further studies,
as this could be a breakthrough in the discovery of another source of raw materials for chemical industries.

The results obtained after the enhancement of purity of the crude potash by recrystallization
show the possibility of improving upon purity of potash alkali and making it fit for various uses.

If R approaches 1.0000, it means there is a very high relatipngietween the compared
parameters; otherwise, there is little or no relationship. The two Figures 5 and 6 showed no correlations.

Conclusion

Ficus exasperateCeiba pentandrand Funtumia elasticayave higher potash yield angery high purities

were obtained forFicus exasperatalhese wood species could be recommended as choice materials for
potash production. Wood waste volume could be reduced by 95% after combustion, and the resulting
ashes could serve as a source of thecmumeeded potash in the production of soap and other potash
based materials
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Table 1 Moisture content (MC) (%w/w), dry matter content (DM) (%w/w), sawdust (wood) density (SD)
(g/ml) and ash density (AD) (g/ml)

SR SR SR SR SR SR SRk SR SR SRo
MC 13.54 16.42 1299 1299 1250 13.28 18.16 12.84 12.77 13.08
DM 86.46 83.58 87.01 87.01 87.50 86.72 8184 87.16 87.23 86.92
DS 0.16 012 015 023 006 015 013 023 0.17 0.14
DA 0.05 020 020 012 009 024 012 032 040 0.13

Table 2 Crude potash purity, amount of KOHOQ and nonalkali (NA) contents (%) (of crude potash).

Wood specieBurity KOH KCQ NA
Irvingia gabonensis 4.50 0.41 4.09 95.50
Celtis zenkerii 45.60 0.00 45.60 54.40
Albizia zygia 61.50 0.00 61.50 38.50
Annogissuselocarpus 93.00 1.22 91.78 7.00
Terminalia superba 44.00 0.42 43.58 56.00
Cola gigantia 4.50 0.00 4.50 95.50
Cordia millennii 64.50 0.39 64.11 35.50
Funtumia elastica 65.00 0.39 64.61 35.00
Ceiba pentandra 46.50 0.00 46.50 53.50
Ficus exasperata 96.50 0.41 96.09 3.50

Table 3 Ash (AC) and potash (PC) contents of some different wood (sawdust) samples (WS)

Content SR SB SR SB SR SR SB SR SR
AC (kg/r) 3.22 5.52 4.17 4.24 1.42 4.93 1.62 15.18 3.45
PG (kg/m®) 4.74 53.76 25.41 9.25 17.85 16.58 1555  11.09 9.19
PG (kg/m®) 0.36 1.53 0.43 0.350.30 0.33 0.21 0.44 0.25

*Weight per volume of ashegWeight per volume of sawdust

Table 4.Amount of KOH compared to®Q, expressed as a percentage.

Wood species KOH KCQ
Irvingia gabonensis 9.21 90.79
Celtis zenkerii 0.00 100.00
Albizia zygia 0.00 100.00
Terminalia superba 0.95 99.05
Cola gigantia 0.00 100.00
Cordia millennii 0.61 99.39
Funtumia elastica 0.60 99.40
Ceiba pentandra 0.00 100.00
Ficus exasperate 0.43 99.57

Figure 1Traditional Potash Extraction setup
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ABSTRACT

Project managers need accurate estimate of building projects to be able to choose appropriate
alternatives for their construction€stimated costs of building projects, which hitherto have been based

on regression models, are usually left with gaps for high margin of errors and as well, they lack the
capacity to accommodate certain intervening variables as construction works prodpess.of past
construction projects of the past 2 years were adjusted and used for the study. This model is developed
and tested as a predictive cost model for building projects based on Atrtificial Neural Networks (ANNSs). This
model will help professionalsave time, make more realistic decisions, and help avoid underestimating
and overestimating of project costs, which are some of the advantages over previously used Regression
models.

KEY WORD&xpertSystem, Predictive cost, Newfdetwork, Cost, Modehnd Regression.
INTRODUCTION:

A number of uncompleted and abandoned projects are attributable to overall bad projects management
of which poor forecasting approach is a factor. Poor fmstcasting approach will lead to underestimating

or overestimating andonsequently cost overrun. Project abandonment as a result of cost overrun arising
from poor cost forecasting approach, is an interesting phenomenon locally as well as globally.

This phenomenon has led to various stakeholders in built environment to be aware of importance of

accurate project cost right from conceptual stage of building project asasatroughout the life cycle of

the project work. The awareness of working with accurate cost has thus created a trend among various

clients including private, corporate, as well as public clients (government), that prudency in resources
allocation is a ggat necessity for successful execution of project works. Thus in a bid to have an
appreciation of what the project cost should be, clients resort to request for cost implications of various

aspect of the project for purpose of planning, so also to hawtebappreciation of magnitude of project

cost and environmental cost implication of the project as well as impact of the projects financial

AYLX AOIGA2y 2y OftASyidQa FyYyR 20KSNJ adlk{1SK2ft RSNA RSOA:
projectcost so as to generate project cost information which reveals what the value of a project cost could

be in future. However, in providing project cost information, cost estimator often resort to using

traditional approach, recent developments on the othkand has proven the fact that traditional

approach, which uses historical methods do not tend to capture the details of project works cost
components, as well as intervening variables that impacts the cost magnitude. Without gainsaying once

the processa Fl dzf Geé>x GKS SyR NB&adzZ G O2dzAZ R y20 0SS lyedKAay3
and cost overrun.

The cube method was the first recorded forecasting method; this was iedesibout 200 years ago, floor

area approach was developed around 1920 (Skitmore et al 1990),some researchers later developed storey
enclosure method on 1954, which provides better result over the previously developed cube and floor
area, certain variablewere identified and incorporated into the model other than those used in the past,

like floor areas vertical positioning, storey heights, building shape and presence of basement.

However in the miel970s, researchers started deploying statistical teghas cost modeling, through
these, conventional methods evolved, such as approximate quantities and optimization. Peculiar to the
research work in this era is possibility of demonstrating the applicability of the developed models, as a
result of seeminglyon applicable nature of model generated.
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CONCLUSIONThe analysis carried out in the study, presents preliminary validation of prospect of
obtaining a model that will predict building construction cost with minimum error, and as well
demonstrates theapplicability of Neural network in forecasting the cost of building work. The result of the
analysis indicates high level of accuracy in the output obtained from the neural network model. The model
when developed will be simple to use. It is believedtttiee model will be suitable for use at different
stages project work.
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Abstract

Nigeria is the most populous country in Africa. It is also an oil rich nation with diversity of ecosystems. The country
is committed to the princife of sustainable development by adopting environmental protection policy. The paper
through historical approach traces the environmental policy development in the country. It identifies the policy
strategies designed in support of sustainable developmimtckoned that policy impediments are hindrances to
environmental sustainability.

Introduction

¢tKS SYy@ANRYYSyYy(d A& YryQa 3INBIGSad 3IAFid ¢KS SYy@aANRYyYSY
misuse or misappropriation of theoastituents of the environment could hamper the health, seeamnomy and

peace of a nation. This may leads to state or national security. Thus, it is essential that man should design a way for

its sustainability. This can only be achieved through fornmtatind development of adequate and dynamic
environmental protection policy which will engender environmental sustainability.

The Environmental Sustainability as an off shoot of the Principle of Sustainable Development emphasizes the need
to meet the need and aspiration of the present without compromising the needs of the future (WECD, 1987). It
can only be midwife by the nation with the support of its citizenry. Sustainable development entails the
harmonization of population growth with utilization arekploitation of natural resources through redirection and
reorientation of research and development as well as institutional change€=(CA 2001).

Environmental Policy formulation, adoption and implementation are generally developing concepts that came
about in the late 1960. These concepts are still evolving in developing economy like Nigeria when they claimed to
be put into force. Whereas compared to the Western world this policy concepts are given expression yielding
encouraging results.

This papershall examine the historical development of environmental policy in Nigeria and also identifies the
problems of its implementation. The paper at the end will recommend appropriate strategies that will encourage
environmental sustainability in Nigeria.

Cortlusion

The paper identifies that Nigeria support the principle of sustainable development by adopting environmental
policy that is off shoot of Agenda 21. It realized the impediments to environmental sustainability in policy
adoption, policy harmonizatih, merging of agencies, monitoring and enforcement and institutional capacity. It
also surmised that sustainable policy should not be borrowed but expectedly builds and designed at home.

The paper recommends the need for capacity building as an eskeénsiument in environmental policy
development. It suggests integrated approach for policy formulation, adoption and implementation. This is
because workable environmental policy is expected to involve state actors and non state actors.
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ABSTRACT

This study uncovered possible impacts of discharging raw sewage into the lagoon on the lagoon
ecosysters and man in particular. The result of physiochemical and microbiological tests carried out on
fish and sixteen water samples taken froimido in Apapa Local Government of Lagos State, Nigeria
revealed pollution.E,coli, Proteus sp., Enterobacter sp., Aemas sp., Klebsiella sand Salmonella sp.

were isolated microorganisms identified in the samples. The quantity of Total Solid278Qppm),
Dissolved Solids (5590ppm), Biochemical Oxygen Demand-189ppm), Level of conductivity (120
500uS), colouK5- 10HU), and Nitrate (285ppm) found in the water samples also confirmed that the
Lagoon environment is insalubrious. Finally, conclusion was drawn with the recommendation that sewage
should be treated prior to discharge into any sphere of the envirenm

1.1 INTRODUCTION

Waste, either solid or liquid, is an integral part of man. Its generation and efficient management facilitate
social, economic and biological development. Amount of waste generated keep soaring as a result of
increasing urban populain and consequent rapid urbanization, whichtimn presents greater challenges

for disposal and management. The problem is even worst with respect tesolioth wastes since no city in
Nigeria has a sewage system worth its nhame (Lagos State Ministrgoabraic Planning and Budget
2004:9).

The concern of this research is on excreta waste being discharged into the Lagos lagoon in relation to the
impact on the lagoon ecosystem. According to Longman Dictionary of contemporary English (2003:474)
& S E O dliBdidolid ar liquid waste materials that people and animals produce and get rid of from their
02RASaA¢4d 9EONBIGI 02y i lKiesield gpp Entedotacte dpghhdiE fcali Hat arét dzOK | &
detrimental to the health of fauna and flora when injected.

Lagoon contains brackish water (water that is slightly salty). This water is regarded as one of the most
productive aquatic ecosystem in the world, and is of great sectmomic imporance (Kiener, 1978 cited

in Laleye and Moreau, 2005:28). According to Laléeyé and Moreau, (2005:28), Datraxhd1994)
categorised the fish fauna in West Africa lagoons into (a) the litewafhalinemarine species which come
seasonally or accidentallgto the lagoon; (b) the estuarine species which live usualimikohalineinland

waters; and (c) the continental or inland water species that are only scarcely recorded in the lagoon as they
can enter them only when the water became fresh. Out of tHraadred and thirty two fish (332) species
belonging to the three categories of fish indicated above, sevairtg (79) species have been identified in

the Lagos lagoon. This is a vindication that Lagos lagoon provides substantial quantity of aquatio food
the subregion; however, mutilating its physiadhemical and biological structure portends significant
sociaeconomic and health implications.

Lagos lagoon is being polluted in its entirety of because one anthropogenic activity or the other that takes
place at the littoral areas due to population pressure. However some points are more populated and
received more pollutants than others receivéddo in Apapa Local Government amtbuteero in Lagos

Island Local Government areas are two principal pdimtsw for high population concentration. In these

two areas, there are excess organic nutrients, because raw human faeces are discharged into the lagoon
without treatment. Thus, deterioration of the quality of water ensues and all signs of water poliartéeon
obvious. AEbuteErof AGG2NF € | NBSFaz F ydzYoSNI 2F AffAOAG YR AY
have been constructed, where in shoppers, pasfésrsand traders defecate directly into the lagoon under
poor hygienic condition.
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