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In Memoriam:  
Conf. Univ. Dr. Buz Victor 

(1937-2021) 
 

 
 

În seara zilei de 14 ale lunii Cire ar 2021, s-a stins din via  dup  o lung  
i grea suferin , conf. univ. dr. Victor Buz, cel care ne fusese dasc l, îndrum tor 

de an i, ulterior, coleg. Când am primit trista veste, în mintea mea s-au derulat 
imaginile primei noastre întâlniri, care s-a petrecut în Amfiteatrul de Zoologie 
din cadrul Universit ii Babe -Bolyai unde anul nostru întâi (seria 1980-1984) 
se întrunise în prima zi de coal  i afla pe îndrum torul s u, domnul profesor 
Victor Buz. Pân  s  afl m cine este, s  facem cuno tin , am trecut cu vederea pe 
cei câ iva dasc li a eza i la catedra înalt  a acelui amfiteatru; ne fusese h r zit 
cel mai mic dintre ei, abia i se vedeau umerii i capul, cu ochelari cu rame 
groase. Dar ce suflet mare aveam s  întâlnim în fiin a aceea micu  i discret , 
proba timpului a dovedit-o!  
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N scut în comuna Poienii de Sus, Bihor, la 9 octombrie 1937, ca cel de-
al doilea copil al lui Alexandru i Ana, la doi ani î i pierde tat l, mort pentru 
Patrie pe frontul de Est în cel de-al Doilea R zboi Mondial, fiind crescut de 
mama r mas  v duv , împreun  cu fratele s u mai mare cu 11 ani, Vasile.  

A f cut clasele primare i gimnaziale la Pietroasa, Bihor, dup  care a 
urmat coala Tehnic  de tiin e comunale din Oradea (1955-1958). Imediat dup  
absolvirea acestei coli, a concurat, a fost admis i a urmat cursuri superioare 
la Universitatea din Cluj, Facultatea de tiin e Naturale, sec ia Geografie fizic , 
absolvite în 1963, an în care a debutat în cariera universitar  la Universitatea 
Babe -Bolyai, în specialitatea Cartografie-Topografie i Hidrologie-Limnologie. În 
lunga sa activitate didactic : 1963-2003 (2005 la Universitatea �Vasile Goldi � 
din Arad), a urcat treptele ierarhiei didactice: preparator 1963-1968, asistent 
1969-1975, ef de lucr ri 1976-1989, conferen iar 1990-2005. În 1980 a ob inut 
doctoratul în Geografie cu teza �Mun ii Codru-Moma. Studiu de geografie fizic �, 
dup  ce, în prealabil, urmase o serie de stagii de specializare în gestionarea 
resurselor de ap  în institu ii prestigioase din Ungaria, Italia i Cehoslovacia 
(1974).   

Cadru didactic riguros, întotdeauna prezent la cursuri i lucr ri practice � 
aveam s  facem disciplinele tehnice cu dânsul, vorbea clar i atât cât trebuie 
pentru a în elege fenomenele, sobru i cu m sur  în toate, atât în s lile de curs 
i laboratoare, cât i pe teren.  

Dup  1990, în calitate de unic specialist universitar în Cartografie �
Topografie de la Universitatea Babe -Bolyai, dup  pensionarea i decesul 
profesorului Alexandru S ndulache, a fost solicitat s  predea i în alte centre 
universitare, prin cumul, disciplinele: Hidrologie, Cartografie, Topografie, 
Teledetec ie i interpretare aerofotogrametric , H r i i ghiduri turistice, 
Limnologia bazinelor de acumulare, la extensia Facult ii de Geografie din Cluj de 
la Zal u. Din 1991 a func ionat i la Universitatea Ecologic  �Dimitrie Cantemir� 
din Târgu Mure , Facultatea de Geografie-Istorie, unde a fost decan (1992-1996), 
precum i la Universitatea �Vasile Goldi � din Arad, Facultatea de tiin e umaniste, 
sec ia Geografie, în paralel cu Colegiile de Silvicultur  din Arad, Baia Mare i 
Satu Mare.  

A publicat singur i în colaborare cursurile i lucr rile practice No iuni 
practice de hidrologia uscatului i Îndrum tor de lucr ri practice (ambele ap rute 
în 1981), Topografie general  cu elemente de topografie minier  (1982), manuale 
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universitare cu capitole de lucr ri practice incluse: Cartografie. Curs pentru 
uzul studen ilor (1984), Geografie tehnic . Topografie (2002), Geografie tehnic . 
Cartografie (2003), precum i volumul Water in Hidrographic Basin Cri uri, 
Romania (1974). A colaborat la Tratatul Geografia României, vol. III � Carpa ii 
Române ti i Depresiunea Transilvaniei (Editura Academiei, 1987), cu capitolele 
Mun ii Cri urilor (caracterizare general ) i Mun ii Codru-Moma, i la volumele 
colective Lucr rile simpozionului de Geografie aplicat  (1977), Probleme de 
Geografie aplicat  (1986), Geological Formations of Transylvanian Basin, Romania 
(vol. I, 1987). Singur sau în colaborare a mai publicat 35 articole tiin ifice în 
diferite reviste de specialitate. De asemenea, a colaborat i uneori a coordonat 
contracte de cercetare tiin ific , dintre care cit m: Baza de cercetare cu 
utilizatori multipli (1990), finan at de Banca Mondial , precum i la cercet ri 
tiin ifice care au vizat aspecte de hidrologie, cartografie, topografie, resurse 

de ap  din Podi ul Transilvaniei, sau z c mântul hidrominier din zona B ilor 
C lacea, Timi .  

Sub raport institu ional, regretatul profesor Buz are meritul dezvolt rii 
studiului disciplinelor tehnice, precum i a înfiin rii Centrului regional de 
topografie, cartografie, teledetec ie i sisteme din cadrul Universit ii Babe -
Bolyai, al c rui director a fost (2001-2020), dotat cu laboratoare moderne, 
inclusiv laboratoare mobile, utilate cu calculatoare, programe de cercetare pe 
tematicile: cartografie digital , topografie, teledetec ie, GIS. De asemenea, tot 
în aceast  ordine de idei, a avut o contribu ie determinant  în înfiin area i 
conducerea Facult ii de Geografie-Istorie din Târgu Mure , aspect amintit mai 
sus, oportunitate de care se bucur  ora ul de pe Mure , precum i serii de 
studen i i cadre didactice care î i desf oar  activitatea acolo. Mai mult, 
domnului profesor Buz Victor i se poate recunoa te meritul încadr rii cu 
personal calificat, pasionat i determinat a disciplinelor tehnice din cadrul 
Facult ii de Geografie din Cluj-Napoca, care ast zi îi continu  opera, desigur 
într-un context mult mai dinamic i articulat cu lumea tiin ific  de peste hotare. 

A fost membru al Societ ii Române de Geografie. 
Dup  prezentarea principalelor elemente ale parcursului profesional i 

activit ii sale institu ionale, inclusiv ca autor apreciat de lucr ri în domeniul 
s u, s -mi fie permise câteva rânduri de suflet, a a cum l-am perceput eu pe 
regretatul dasc l. Pe vremea studen iei mele (1980-1984) se practica inerea 
unei condici de prezen , de care m  ocupam eu, iar sâmb ta (care nu era 
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liber , se ineau cursuri!) era obiceiul s -i fie prezentat  condica îndrum torului 
de an, tutorele de ast zi, pentru motivarea absen elor din s pt mâna ce se 
încheia�. A a am ajuns s -l cunosc mai bine pe domnul profesor Buz � i mi s-
a relevat astfel un om sensibil, empatic, harnic, d ruit profesiei sale, cu lecturi 
bogate mai ales din sfera Istoriei � el, care era un specialist al cifrelor, al 
calculelor� Peste toate, a fost un om modest din fire, nu avea ie iri efuzive, era 
cum se spune �a ezat�, avea i promova �cultul muncii�, era de cert  integritate 
moral  i un familist convins. În tot timpul facult ii, i apoi ca i coleg, pot 
afirma c  era dreapta m sur  în toate! Fire discret , se retr gea în biroul s u 
de cele mai multe ori când ceva nu mergea prea bine, mai ales dup  1990 
când, odat  cu libert ile câ tigate, cei mai vocali i tupei ti î i croiau drum de 
o manier  str in  mediului universitar, când s-au înmul it fapte de care dânsul 
era str in i care îi repugnau. Atunci l-am cunoscut ca i coleg�  

În activitatea lui profesional , i în familie desigur, domnul profesor Buz 
a avut-o al turi pe so ia sa, dr. Zoe Buz, biolog i bibliograf pasionat, bibliotecar-
ef la Biblioteca Universitar  din Cluj, ei fiind binecuvânta i de Dumnezeu cu doi 

copii, Bianca i Eugen. Via a îns  nu a scutit familia de drame, pierderea fiului în 
anul 2000, în urma unui accident de circula ie, l-a afectat profund i iremediabil 
pe domnul profesor, durere pe care a purtat-o cu demnitate în public. Împreun  
cu so ia au crescut apoi pe cei doi nepo i r ma i f r  tat , Roxana i Victor 
Emanuel. Întotdeauna când m  gândesc la doamna dr. Zoe Buz, v d în fa a 
ochilor cartea �Clujeni ai secolului 20�, o lucrare prin care domnia sa a adus mari 
servicii geografilor clujeni, i nu numai lor! 

În sum , domnul profesor Victor Buz a aplicat în toate legatul savantului 
George Vâlsan, întemeietorul colii Geografice Clujene române ti, privindu-l 
din perspectiva dasc lului formator de speciali ti de caracter, cu voca ie! 
Savantul-fondator spunea: �Sunt multe comori în sufletul omenesc. Le descoperi 
i le faci s  creasc  numai dac  iube ti pe oameni. Iar, dac -i iube ti, aproape 

piere grija de ce trebuie s  faci: binele izvor te de la sine, din fântâna vr jit  a 
iubirii. Înv torii pot preface o ar . C ci pe seama cui e dat  înaintarea într-o 
ar ? Pe seama g l gio ilor i a irozilor? Nu. De atâtea ori adev rul sfânt, 

roditor, s-a ascuns în suflete umilite, în ceata celor cu ochii plini de visuri i cu 
sufletul plin de iubire. Ace tia, uneori f r  n dejdea izbânzii, î i arunc  vorba lor, 
sfioas , dar luminat , i s-ar crede c  vântul a luat-o i a pierdut-o. Dar adev rul, 
odat  spus, nu moare. El se prinde de suflete, chiar f r  voia lor. i peste un timp 
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se pomenesc tot mai mul i c  spun de bun  credin  vorba poate hulit  mai 
înainte. i astfel se înnoiesc suflete te popoarele, pe nesim ite, cum se preface 
natura prim vara. O, s  ti c  i tu ai gr bit o astfel de prim var ! S  stai de o parte, 
necunoscut de nimeni, i s  te bucuri de triumful vie ii tale! Da, el înv tor se va 
face. i se uit  spre sat�!  

Regretat de familie, de colegi, de colaboratori i de cunoscu i, cel care a 
fost Victor Buz odihne te somnul de veci în Cimitirul M n tur, Requiescat in 
Pace! 

 
Dr. Alexandru A. P CURAR 

Departamentul de Geografie Uman  i Turism, 
Universitatea Babe -Bolyai, Cluj-Napoca 





STUDIA UBB GEOGRAPHIA, LXVI, 1, 2021 (p. 11-26) 
(RECOMMENDED CITATION) 
DOI:10.24193/subbgeogr.2021.1.01 
 
 
 
 

ENVIRONMENTAL EDUCATION AS A VIABLE TOOL IN 
PREVENTING GROUNDWATER POLLUTION IN NIGERIA 

 
 

IROYE KAYODE ADEMOLA1 
 
 

ABSTRACT. - Environmental Education as a Viable Tool in Preventing 
Groundwater Pollution in Nigeria. The study focused on the use of 
environmental education, particularly at elementary level, to prevent 
groundwater degradation in Nigeria. This is especially germane because of 
the relative advantage of groundwater over other sources of water because of 
its near universal availability, dependability and low capital cost; groundwater 
remains the preferred source of water in most parts of the country. The 
development and management of the resource remains central to the success 
of rural and urban development programmes. Issues discussed in the research 
include importance of groundwater in meeting supply challenges imposed by 
ineffective and inefficient public water supply in Nigeria, groundwater resources 
and use in the country, sources of groundwater pollution, the need for 
environmental education and developments and techniques in environmental 
education. The research concluded by suggesting the need for environmental 
education, particularly at elementary level in addressing problems of 
environmental degradation and groundwater pollution in particular. This is 
considered appropriate because, once a good environmental attitude is 
developed in children, it will be very difficult for them to change their 
behavior negatively toward matters concerning the environment.  
 
Keywords: groundwater, pollution, aquifer, environment, education. 

 
 
 
Introduction 

 
Groundwater is water which occurs below the surface of the Earth 

within the saturated zone where the hydrostatic pressure is equal or greater 
than atmospheric pressure (Wiggan, et. al., 2013). This water which represents 
97% of the world�s available freshwater resources is extensively abstracted 

                                                             
1 Department of Geography and Environmental Management, University of Ilorin, Nigeria, e-mail: 

kayodeiroye@gmail.com 



IROYE KAYODE ADEMOLA 
 
 

 
12 

throughout the world (Herbert and Doll, 2019). Groundwater has recently 
become of particular importance as a source of domestic water supply in 
Nigeria. This is due to both the failure of government at all levels in meeting 
the water needs of the people and the characteristics possessed by groundwater 
over other sources of water.  

Although one can say that Nigeria as a country is blessed with a sizable 
water infrastructure including dams, treatment plants, pumping stations and 
reservoirs, acute water shortages affect both the urban and rural dwellers in 
the country. According to the Federal Ministry of Water Resources FMWR 
(2013), Nigeria is among the ten countries in the world that are home to two 
thirds of the global population without access to the improved water sources 
and has the highest population (more than 66 million) without improved 
sources of drinking water in Africa. While Sule et al. (2016) observed that 
water production facilities in the country rarely operate to capacity due to 
breakdown of equipment or lack of power for pumping, the World Bank 
(2002) linked the poor performance of water agencies in the country to high 
operating cost. Okeola (2005, 2009, 2014), Odigie and Fejemirokun (2005), 
Adah and Abok (2013) and Iroye (2014) have cited some fundamental reasons 
responsible for the poor level of service delivery by public water supply 
agencies in Nigeria.  

In the light of the above stated problems confronting public water supply 
in the country, most private individuals and some government agencies have 
resulted to the use of groundwater in meeting their water demand. This usage is 
particularly due to the inherent characteristics possessed by groundwater. 
Ayoade (1988) listed inherent characteristics possessed by groundwater which 
makes it a preferred option as source of water supply, including:  

 
i. it has low cost of development, maintenance and operational works; 
ii. it has high chemical and bacteriological qualities; 
iii. it records less fluctuations in water temperature; 
iv. it has little or no seepage losses; 
v. less area of land is required for its development when compared to 

surface water sources; 
vi. its development records little or no loss of farmland or historical sites; 
vii. its development causes no resettlement problems; 
viii. it is available at the point of demand; and,  
ix. it records no evaporation losses. 

 
Because of the above enumerated advantages of groundwater over 

other sources of supply, the resource is being extensively abstracted, not only in 
Nigeria, but throughout the world. The UN (2018) observed thus on ground 
usage: 
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�During the 20th century, there was an enormous boom in well construction 
for urban water supply, irrigation and industry, facilitated by advances in 
drilling and pump technology, geological knowledge, and support from state 
subsidies, especially for irrigation. Groundwater has therefore de facto become 
a key resource supporting human well-being and economic development. It 
represents a critical resource in terms of risks as well as opportunities for 
development in a changing world.�  

 
However, groundwater use is often unsustainable. While its supplies 

are diminishing in some regions, its quality is also becoming increasingly 
deteriorated. It is thus highly germane that these trends are quickly reversed 
in order to sustain its critical role, especially in the ecosystem of man. This is 
the trust of this study; with particular focus on groundwater pollution control. 
The study discussed the use of environmental education, particularly at 
elementary level in preventing groundwater pollution. This is very important 
considering the fact that groundwater is often considered a fallback resource 
in all countries of the world. UN (2018) observed that it is indeed a paradox 
that such a vast and highly valuable resource, which is likely to become even 
more important as climate change increasingly affects surface water sources, 
has been so neglected by government and development community at a time 
when interest and support for water sector as a whole is at an all-time high. 

 
 

Sources of Groundwater Pollution  
 
Water pollution is the addition of some foreign substances to water 

which degrades its quality and makes it a health hazard or unfit for use. The 
addition of foreign substances to water either changes its physical or chemical 
characteristics or interferes with its use for legitimate purposes. Normally, 
water is never pure in chemical sense; it usually contains impurities of various 
kinds, which can either be dissolved or suspended. Such impurities include 
dissolved gases (i.e. H2S, CO2, NH3, N2), dissolved minerals (i.e. Ca, Mg, Na, salts), 
suspended matter (clay, silt, sand) and microbes. These impurities which are 
usually derived from atmosphere, catchment areas and soil are found in low 
amount, they are natural and thus do not degrade water quality.  

Polluted waters are however turbid, unpleasant, smelling and unfit for 
any domestic activities. Such waters are harmful and are vehicles for a number 
of diseases such as cholera, dysentery, and typhoid. WHO (2000) reported that 
water-bore diseases have been estimated to cause more than two million 
deaths and four billion cases of diarrhea annually. Infectious diarrhea according 
to Lee et al. (2002) is responsible for the greatest burden of this morbidity and 
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mortality, and children less than five years of age are the most severely 
affected population. Quality of water thus remains a vital concern for man as it 
is directly linked with human welfare.  

Groundwater contamination occurs when man-made products get into 
groundwater and cause it to become unsafe and unfit for human use. Sources of 
man-made products that contaminate groundwater do emanate from domestic, 
industrial and agricultural activities. Studies such as Almasiri et al. (2004), 
Awofolu (2006), Sacchidananda and Prakash (2006), Yerima et al. (2008), 
Feighery (2010), Soladoye (2011), have revealed groundwater contamination 
through leachates outflow, infiltration from landfill, infiltration of trace metals 
from industrial production and underground flow from leaking latrines.  

Domestic wastes and methods of their disposal are of primary concern in 
groundwater pollution in urban areas. Prime factors responsible for groundwater 
deterioration in these areas include pathogenic organisms, oxygen demand, 
nutrients and solid from domestic wastes (Gruber et al., 2014). Agricultural 
activities contaminate vulnerable aquifers with a number of pathogens and 
hazardous substances (Griffiths et al., 2003). This is usually from the usage of 
fertilizers, pesticides, insecticides and herbicides. Processing and animal waste 
being produced on farms also go a long way in contaminating groundwater. The 
scale of ground pollution from agricultural practice is far greater than pollution 
from other human activities, as manure, agrochemicals, and wastewater are 
intentionally applied to land, most often in large areas.   

Although pollution of groundwater resources in Nigeria has generally 
not reached a crisis point, the nature of groundwater resource which allows it 
to move from zones of recharge to zones of discharge and the difficulty 
associated with its clean-up when degraded suggest that action must be taken 
now to ensure the future integrity of the resources. Dispersion of groundwater 
is affected by the heterogeneity of subsurface systems and the difference in 
hydraulic conductivities between aquifers. And because groundwater dispersion 
patterns are difficult to predict, the tasks of detecting its pollution and monitoring 
its quality are extremely difficult and highly expensive. This thus means that 
once an aquifer is polluted, it may remain polluted for a long time. Even when 
such pollution is finally detected, and restoration of the groundwater is 
attempted, clean-up may be difficult to carry out because of the cost and time 
it will take.  

The above discussed factors thus call for efforts to protect groundwater 
through environmental education, particularly at elementary level. However, 
because this approach will take a long time to be effective, the task of 
protecting groundwater can immediately be carried out first by reviewing the 
various geological conditions in the country towards resolving key practical 
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groundwater management questions in order to guide optimum groundwater 
development and to determine groundwater protection zones around boreholes 
in fractured rocks (Tindimugaya, 2005). 

 
 

Groundwater Resource and Use in Nigeria  
 
Nigeria, which is located between longitudes 250' and 1420' East of 

the Greenwich Meridian and between latitudes 410' and 1348' North of the 
Equator in the subcontinent of West Africa, South of the Sahara (fig. 1) is 
geologically made up of two types of rocks; i.e. the basement complex and the 
sedimentary rocks with each of these two formations making up about 50% of 
the nation�s geology (Omorinbola, 1984). 

 

 
 

Fig. 1. Geological Map of Nigeria.  
Source: Lar et al. (2018)  

 
Although the country�s groundwater resource is abundant and generally 

of good quality, the occurrence of groundwater in the basement complex regions 
of the country only accounts for 33% of the total amount of groundwater in the 
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country (Okeola and Salami, 2014). This is because groundwater occurrence in 
regions underlain by basement complex is determined by the porosity developed 
in geological formation as a result of various structural geological processes. 
Crystalline Basement Rocks do not make good aquifers because of their zero 
level of porosity and permeability (Azeez, 1972). According to JICA (2014), the 
total renewable groundwater resource potential of Nigeria derived from 
estimated annual groundwater recharge is around 1555.8 billion cubic meters 
per year. This recharge value is however variable across the country, controlled 
largely by climate (Tijani et al., 2016). 

Groundwater is widely used in the country for domestic, agricultural and 
industrial purposes, with cities of Calabar and Port Harcourt totally dependent on 
its supply for their various activities. Tijani et al. (2016) identified a total of 77, 
602 ground water access points in Nigeria, made up of boreholes with motorized 
pump (19,758), boreholes with hand pump (44,736) and shallow hand dug 
wells (13,108). While the quality of groundwater in Nigeria has been reported 
to be generally good (Okeola and Salami, 2014), there are reports of highly 
mineralized groundwater in Awe Formation Sedimentary aquifer in Benue 
Basin, sea water intrusion in Southern Coastal aquifers, local contamination by 
industrial chemicals in Lagos and metal contamination from mining activities 
in different parts of the country. 
 
 
The Need for Environmental Education in Nigeria 

 
The human ability to manipulate the environment is destroying the 

planet Earth and causing significant threat to human existence. Attempts to 
reduce the rate of this degradation process call for development of techniques 
that can be used in increasing the knowledge of the population, to provide a 
positive attitude and behavior towards the environment; this is what is referred 
to as environmental education. Environmental education aims at promoting 
among citizens the awareness and understanding of the environment, their 
relationship to it, and the concern and responsible action necessary to ensure 
man survival and to improve the quality of life (Okpala, 1977). According to 
Norris (2016), environmental education helps to enlighten individuals and give 
them greater insight into their own nature and the consequences of their 
actions. It helps people in finding novel ways of fostering positive attitudes and 
attributes to overcome environmentally destructive behaviours, thereby leading 
to the individual desire and willingness to take action for the environment 
(Thathong, 2012).  
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In its report to the congress on the need for environmental education, 
the National Environmental Education Advisory Council (2000) stated:  

 
�Our nation�s future relies on well-educated to be wise stewards of the very 
environment that sustains us, our families and communities, and future 
generations. It is environmental education that can best help us as individuals 
to make the complex, conceptual connections between economic prosperity, 
benefit to the society, environmental health, and our own well-being. Ultimately, 
the collective wisdom of our citizens, gained through education, will be the most 
compelling and most successful strategy for environmental management.�  
 
The inadequate attention paid to environmental education in Nigeria, 

and indeed in most developing countries, is the reason why people cut trees 
indiscriminately, set bush on fire and ply road using vehicles that do not fully 
combust. According to Ogbeibu (2007), every person needs to be educated as 
no one can be expected to appreciate the value of sound environmental ethics 
or the tragedies of environmental abuse unless such a person is first equipped 
with the relevant working background knowledge of the entire concept of the 
man-environment relationship.  

The Nigerian environment is full of numerous environmental challenges. 
Though some of these challenges can be linked to natural forces, many of  
the challenges are human induced (Jimoh and Ajibade, 1995; Iroye 2010). 
While Miller and Spolman (2011) identified population growth, wasteful and 
unsustainable use of resources, poverty and insufficient knowledge of the 
working of the environment as the major causes of environmental problems, 
Ofomata and Phil-Eze (2007), Jimoh and Ajibade (1995), Ajibade (1998) and 
Iroye (2010) linked the incidents of environmental degradation in Nigeria to 
poor application of the principles of environmental management.  

Among the human activities degrading the Nigeria environment, one 
includes agricultural activities, especially the arable type, livestock rearing, 
lumbering, industrial production, poor liquid and solid waste generation and 
management, and the urbanization process. These activities have resulted in 
problems of soil erosion, sedimentation, deforestation and pollution of water, 
land and air in different parts of Nigeria. 

A number of steps have however been taken over the years by the 
Nigerian government towards managing the environment. Some of such 
efforts according to Adelegan (2006) had even existed as bye-laws since the 
inception of the British rule in the country. The laws, regulations and policies 
on environmental issues in Nigeria include:  
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i. The Criminal Code Act of 1916 which prohibited water and air pollution; 
ii. The Forest Ordinance of 1937 which led to the establishment of 

various forest reserves in the country;  
iii. The Criminal Code of 1958 which ban burial in houses to control water 

pollution;  
iv. The Public Health Act of 1958 which aims to control the spread of 

diseases through slaughtering of sick animals; 
v. The introduction of environmental content in the Biology Syllabus by 

the West African Examination Council in the 1950s; 
vi. The introduction of hygiene and nature study to be taught as 

environmental subjects in the 1960s; 
vii. The 1974 promulgation of the Petroleum Refining Regulation Act to 

curb oil pollution, especially in the Niger Delta wetland; 
viii. The establishment of the Nigerian Conservation Fund (NCF) in 1982; 
ix. The promulgation of the Federal Environmental Protection Agency Act 

(FEPA Act) of 1988; 
x. The promulgation of the Harmful Waste (Special Criminal Provision 

Act) Act in 1988; 
xi. The Adoption of the National Conservation Education Strategy in 1989 

as sponsored by UNESCO; 
xii. The promulgation of the Environmental Impact Assessment Act (EIA 

Act) in 1992; 
xiii. The Repeal and Replacement of FEPA Act in 2007 by the National 

Environmental Standard Regulation Agency (NESREA) Act.  
 
In Nigeria today, NESREA has the responsibility for protecting the 

environment, conserving the biodiversity and ensuring sustainable development 
of Nigeria�s natural resources. The Agency also coordinates and liaises with 
relevant stakeholders within and outside Nigeria on matters of enforcement of 
environmental standards, regulations, rules, laws, policies and guidelines. The 
NESREA Act allows each state and local government in the country to set up 
its own agency for the protection and improvement of the environment. Each 
state agency is also empowered to make laws to protect the environment 
within its jurisdiction. 

With specific reference to water resources in Nigeria, the laws, 
regulations and policies guiding both surface and groundwater resources are 
governed by the National Environmental Regulation of 2011 made under 
section 34 of National Environmental Standards and Regulation Enforcement 
Agencies Act of 2007. The act defines water pollution offences and prescribes  
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penalties for such offences. The regulations aim to protect water resources for 
various purposes, including clean water supply, agriculture and aquatic life. In 
the regulation, a permit is required:  

 
i. for storage treatment and transportation of harmful toxic waste;  
ii. where effluents with constituents beyond permissible limits are discharged 

into public drains, rivers, lakes, sea, or as an underground injection;  
iii. when oil in any form is discharged into public drains, rivers, lakes sea, 

or as an underground injection; 
iv. for an industry or a facility with a new point source of pollution or a 

new process line with a new point source. Such an industry or facility 
must apply to the agency for a discharge permit.  
The violator of any of these laws is liable to pay a fine, compensation or 

damages to those affected, and restore or remediate the polluted environment. 
In addition, non-compliance with the provisions of the guidelines attracts 
imprisonment for a term up to two years for first offence.  

There is also the Federal Water Quality Standard Regulation which is 
overseen by the National Environmental Standards and Regulations Enforcement 
Agency (NESREA). In this Act, the discharge of harmful quantities of any 
hazardous substance into territorial waters or at adjoining shorelines is 
prohibited except where such discharge is permitted by law. Violators of this 
law can incur a fine of N1 million for a corporate body with additional fines of 
N5,000 for every day the offence subsists or a prison sentence of up to five 
years. Other regulatory Acts on water pollution in Nigeria include:  

 
i. The Nigerian Industrial Standards for Potable Water and Natural 

Mineral Water Act; 
ii. The State Water Supply Edict/Laws; 
iii. The Local Government Water and Sanitation Byelaws; 
iv. The National Water Supply and Sanitation Policy; 
v. The Federal Ministry of Water Resources Act; 
vi. The National Water Resources Institute Act; 
vii. The River Basin Development Authorities Act; 
viii. The Navigable Waterways (Declaration) Act; 
ix. The National Guidelines and Standards for Water Quality Act.  

 
It is however disappointing to know that most of the environmental 

laws in Nigeria are not respected (Ijaiya and Joseph 2014) and they are also 
poorly implemented by government agencies (Otu, 2000; Ogidiolu and Balogun, 
2000). The alarming rate of environmental degradation in the country is 
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probably borne out of the fact that the majority of the citizens do not really 
value nature. Most people do not understand the inter-dependence of nature, the 
interaction between the various species on the planet. A better understanding of 
the man-environment relationship when combined with behavioural change 
in matters concerning the environment will greatly improve the Nigeria 
environment. 

 
 

Development and Techniques in Environmental Education  
 
Environmental education is now considered a necessity globally due to 

the high rate of environmental degradation taking place in different parts of 
the world. Governments at various levels throughout the world have realized 
that continued growth on the planet Earth needs to be met with sustainable 
practices; hence the development and implementation of strategies towards 
educating the general public on matters concerning environmental issues.  

The importance of environmental education was first brought to light 
in Stockholm at the United Nation�s Conferences on Human Environment in 
1972. At the conferences, participants highlighted the importance of education 
for both the public and specialists as a means of solving and preventing global 
environmental problems.  

One of the recommendations proposed at the conferences was to 
establish an international programme on environmental education, hence the 
setting up of the International Environmental Education Programme (IEEP) in 
January 1975. In October 1975, an International Education Workshop was 
held at Belgrade where trends and issues in environmental education were 
observed. This workshop led to the establishment of the Belgrade Charter 
which has provided a frame of reference for global environmental education. 
The goal of environmental education as defined by the Belgrade Charter is:  

 
�� to develop a population that is aware of, and concerned about, the 
environment and its associated problems, and which has the knowledge, 
skills, attitudes, motivations and commitment to work individually and 
collectively towards finding solutions to current problems and the prevention 
of new ones�. 

 
To attain the above-stated goals, the workshop identified six 

objectives which were thereafter reduced to five in the Tbilisi Declaration in 
1977. The objectives are:  
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i. Awareness: To help social groups and individuals acquire an awareness 
and sensitivity to the total environment and its allied problems.  

ii. Knowledge: To help social groups and individuals gain a variety of 
experience in, and acquire a basic understanding of the environment 
and its associated problems.  

iii. Attitudes: To help social groups and individuals acquire a set of values 
and feelings of concern for the environment and the motivation for 
actively participating in environmental improvement and protection.  

iv. Skills: To help social groups and individuals acquire the skills for 
identifying and solving environmental problems,  

v. Participation: To provide social groups and individuals with an 
opportunity to be actively involved at all levels in working towards the 
resolution of environmental problems.  
 
The aforementioned objectives indicate that the ultimate goal of 

environmental education is to provide individuals with the opportunity to 
explore environmental issues, engage in problem solving and take action to 
improve the environment. This goal in UNEP and IEEP documents is to be 
achieved through formal, informal and non-formal education.  

The propagation of environmental education which started in Nigeria as 
far back as the 1950s with the introduction of environmental contents into the 
curriculum at all levels of educational sectors has however had little or no 
impact in the country. A cursory look at the Nigerian environment shows high 
level of degradation in all areas of the environment. The introduction of 
environmental education into the nation�s educational curriculum is yet to 
materialize into anything concrete (Anijah-Obi et al., 2013). Although Adedoyin 
(1988) linked the ineffectiveness of environmental education in the country to 
the integrated approach being adopted in its teaching, Norris (2016) noticed 
that the strategy conforms to the interdisciplinary approach emphasized by the 
Belgrade Charter.  

The failure of environmental education in achieving effective result in 
Nigeria may not be unconnected with the exclusion of moral philosophy in the 
curriculum of instruction. It is the need of the hour to carry out environmental 
education with the essential element of moral philosophy. This is because the 
conventional educational methods are no longer adequate for the real needs of 
tomorrow (Govindaswamy, 2006). Although some of the efforts used in 
curbing environmental problems can be said to be effective in tackling some 
environmental challenges, new problems are daily emanating because the root 
cause of the problem is yet to be addressed. Thathong (2012) observed that 
most strategies used in addressing environmental challenges only focus on the 
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�end of the pipe� control and treatment rather than prevention; according to 
him, this is the reason why desired results have not been achieved. According 
to Norris (2016), the sources of environmental challenges lie in the knowledge, 
attitude and behavior of the people towards nature. Therefore, to tackle the 
problem, special attention of the authorities concerned should be directed at 
increasing the knowledge of the people on issues related to the environment. 
This action will no doubt create positive attitude and behavior towards those 
matters that concern the environment. 

Attitude refers to a set of emotions, beliefs and behavior towards a 
particular thing, it is a settled way of thinking or feeling about something. 
Attitudes are often the result of experience or upbringing, and they can have 
powerful influence over behavior. Once an attitude is developed on a particular 
issue, changing behavior towards that matter becomes extremely difficult. 
Behavior change according to Thompson and Hoffman (2003) is difficult to 
achieve in the world today, because the acceptance of the gap between values 
and behavior has reached epidemic proportions.  

The fact that attitude once developed is difficult to change, especially 
in adults, makes this research work to suggest to the authorities concerned, 
the need to focus more attention on environmental education with essential 
elements of moral philosophy at elementary levels. This in fact is the need of 
the hour, not only in Nigeria, but throughout the developing countries. This 
approach is expected to produce better result in the area of environmental 
education. According to Landrigan et al. (2002), children ingest greater quantities 
of toxins because they breathe twice as much air, consume three to four times 
as much food, and drink two to seven times as much water relative to their 
body weight than an adult; and because they are particularly more vulnerable 
to problems induced by unwholesome environment. Once children are 
equipped with the right training in the area of environmental education, they 
are likely to grow up acquiring more knowledge and skills on how to tackle 
environmental challenges in their different areas of specialization.  

The teaching of environmental education at elementary level as being 
canvassed in this write up will not only promote the children�s awareness of 
their environmental conditions, but will also aid in their age long active 
participation in solving local problems. According to Radeiski (2009), providing 
environmental education to children very early in life will equip them with basic 
skills which are prerequisite for future political influence in the environmental 
decision process. Teaching of environmental education at elementary level 
should however not be limited to just natural science; ethical and social aspects 
of environmental education should also be focused. 
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Conclusion  
 
Raising awareness of the people through environmental education, 

particularly at elementary level on issues concerning groundwater pollution is 
of great importance. This is borne out of the fact that groundwater which is fast 
becoming a key resource that is supporting human well-being and economic 
development in different parts of the world is fast depreciating in quality. 
Attention is thus needed in different parts of the world to put a stop to this 
degradation process of groundwater. This is important because once an aquifer 
is polluted, it may remain polluted indefinitely even if the source of pollution is 
removed. Attempts to prevent this problem from happening thus call for 
environmental education of the people, especially at the elementary level. This 
is germane because once a good environmental attitude is cultivated in children, 
changing behavior negatively towards matters concerning the environment will 
become extremely difficult.  
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