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In 1977, the United Nations Water 

Conference (UNWC) declared that all 
people, regardless of their social or 
economic conditions have a right to clean 
drinking water and basic sanitation  is  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
needed to prevent communicable diseases 
and provide for basic human dignity. More 
than two decades later however, an 
estimated 1.5 billion people lack access to 
adequate quantity and quality of drinking 
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Abstract 
According to the World Bank Development Report(1992), more than 
two hundred million people in the world today are experiencing acute 
water shortage. This is because the availability of quality water for 
various domestic uses has been hindered following contamination and 
pollution which results from man’s domestic, agricultural and industrial 
activities. As Nigeria experiences an increase in population and 
industrial development, so also is the demand for water. This expansion 
increases the chances of groundwater scarcity. In order to maintain 
adequate supplies of clean water for the present day and the future, there 
is need to ensure that groundwater sources and supplies are effectively 
protected and managed. This paper explores the meaning and nature of 
groundwater, the effect of groundwater abstraction, and the strategies 
for sustainable groundwater management in Nigeria.  
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water, while nearly 3 billion or half the 
world’s population do not have acceptable 
sanitation. As populations grow, more 
people move into cities, and agriculture 
and industry compete for increasingly 
scarce water supplies. Water shortages are 
expected to become even worse in the 
future. A country in which consumption 
exceeds more than 20 percent of the 
available renewable supply is considered 
vulnerable to water scarcity.  

Generally, water supplies are 
abundant but unevenly distributed, and the 
capital needed to collect, store, purify and 
distribute water is unavailable in many 
developing countries. Worldwide, water 
consumption has increased six fold over 
the past century, or about twice as fast as 
population growth. With easily accessible 
water already exploited in most places, the 
World Bank (1992) estimates that the 
financial and environmental cost of 
tapping new supplies will be two to three 
times more expensive than current water 
projects. If present trends continue, the 
U.N, cautions, two third of the world’s 
population will live in countries 
experiencing water shortages by 2025.  

In Nigeria, groundwater is the 
source of nearly 40 percent of the fresh 
water for domestic and agricultural use. 
Nearly half of all Nigerians and about 95 
percent of the rural population depend on 
groundwater for drinking and other 
domestic purposes. Overuse of these 
supplies may result to lowering of the 
water table, development of sinkholes, 
land subsidence, and saltwater intrusion. 

 
 

Meaning and Nature of Groundwater 
According to Abam (2004), 

groundwater refers to water in a saturated 
zone of geologic stratum. Water also 
occurs underground. Usable groundwater 
occurs in permeable geologic formations 
known as aquifers. These permit 
appreciable water to move through them 
under normal field conditions. 
Groundwater constitutes the largest 
available source of fresh water; as such, 
the proper development and utilization of 
this major renewable resource should be of 
great interest to all persons concerned with 
water supply. The major source of 
groundwater is precipitation that infiltrates 
the ground and moves through the soil and 
pore spaces of rocks. Other sources include 
water infiltrating from lakes, streams, 
recharge ponds and waste water treatment 
systems (Tarbuck, 2000). As the 
groundwater moves through soils, 
sediments and rocks, many of its 
impurities like disease carrying micro-
organisms are filtered out. Not all soils and 
rocks are good filters, hence some serious 
pollutants are not removed. Groundwater 
eventually returns to the surface reservoir 
when it enters lakes, streams or the ocean. 
Because of the problem associated with 
poor filtering quality of some soils and 
rock formation, as well as that resulting 
from petro-physical characteristics of 
different soils and rocks, there is need for 
groundwater management.  

Water is an essential and 
indispensable resource. Providing water in 
the desired quality and quantity, and at the 
right time and place has been an issue for 
all. While water is a renewable resource, 
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its availability in time and space is limited 
and largely determined by climate, 
geography and physical conditions (Enger, 
2004).  In the global scenario, the situation 
regarding the quality of water supplies has 
caused a great deal of concern. In many 
parts of the world, the amount of water 
being consumed far exceeds the annual 
level of renewal, thereby creating a non-
sustainable situation. The emerging 
situation in the world today is one of water 
shortage. Past and recent experiences have 
strongly shown that water resources all 
over the world are in urgent need of 
serious attention. About one third of the 
world’s population is experiencing severe 
water shortage. The committee on Natural 
Resources of the Economic and Social 
Council of the United Nations noted with 
alarm that some eighty countries 
comprising 40percent of the world’s 
population is already suffering from acute 
water shortages and that in many cases, the 
scarcity of water resources have become 
the limiting factor to economic and social 
development. The reason given from this 
includes greater demands on water 
resources by the ever increasing human 
population and diminishing quality of 
water resources because of pollution and 
the additional requirements of servicing 
spiralling industrial and agricultural 
growth. Ensuring the availability of 
enough clean water for an increasingly 
thirsty planet is vital. The struggle for 
limited resources has historically created 
tension among nations in the key regions 
of the world and the ability of individual 
nations to provide portable water for their 

people directly affects their continued 
prosperity and stability.  

In the arid Middle East, addressing 
and relieving chronic water shortage poses 
serious long-term challenges for the 
development of lasting peace in the region. 
In Amman and Jordan, the government 
routinely closes the taps to conserve the 
limited amount of water available for its 
citizens. Kuwait and other wealthy 
countries heavily subsidize the cost of 
water to their citizens. Again in Gaza, 
“fresh water” pumped from the aquifers 
does not meet the World Health 
organization standards for portable water 
(World Bank Development Report, 1992). 
As part of the middle east peace process, 
the United States chairs the multilateral 
working group on water resources and 
plays an active role in the working group 
of environment and other fora. Through 
these structures, the United States is 
helping regional parties to resolve critical 
issues related to water allocation, treatment 
and supply. Although renewable fresh 
water is clearly a very limited and 
vulnerable resource; given the increasing 
pressure on this all important resource, 
there is need for its sustainable 
development. Sustainable development of 
water resources requires that man respects 
the hydrological cycle by using renewable 
water resources that are not diminishing 
over a long term. Sustainable water 
development is rooted in recognition of the 
fact that water must be drawn at a rate that 
permits water table levels to remain stable 
over time. The rate of sustainable water 
use is determined not only by human needs 
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but also by the law of nature (Peterson, 
1996). 

According to Glover (1999), water 
availability has really not received the 
needed attention. On a planet whose 
surface is more than two third covered by 
water, the illusion of abundance has 
clouded the reality that renewable fresh 
water is an increasingly scarce resource. 
Population growth not only increases 
human needs, it also helps to accelerate 
environmental disturbances of the water 
cycle as a by-product of the greater 
production of food and fuel. At a time 
many countries are approaching or 
exceeding the limits of their renewable 
fresh water resources, world population is 
growing by larger increment than ever 
before. It is estimated that about 90 million 
people are added to the planet earth each 
year, and for each new person, water is 
among the absolute necessities of life 
(Waugh, 1990). 

Some of the highest  population 
growth rate are found in arid countries, 
many of which are already experiencing 
severe water scarcity. In the next few 
years, water shortages are expected to 
occur in Africa, the Middle East, North 
China, part of India and Mexico, the 
Western United States, North western 
Brazil and the former Soviet central and 
Asian Republics (Waugh, 2005). 

Resource scarcity can exacerbate 
pre-existing tensions or invite new ones 
and water is no exception. Indeed, 
Nwankwoala (2004) has suggested that 
within a decade, water could over shadow 
oil as a precious commodity at the center 
of conflict and peace making. This stems 

from the fact that tension over control and 
use of water resources are mounting 
around the globe. As the demand of 
growing population approaches the limit of 
renewable resources, water could provide 
the flash point of conflicts in regions with 
long standing ethnic and political rivalries. 
Therefore, the most effective long term 
strategy for dealing with water scarcity 
includes conservation and more efficient 
water use. Water shortage are already 
forcing many people to use and reuse 
water effectively. 
 
Effect of Unregulated Groundwater 
Abstraction.             

Like many other resources and 
their reserves, groundwater reserves are 
not inexhaustible. Uncontrolled, 
unregulated and excessive abstraction can 
lead to lowering of water table, 
development of sinkholes, land subsidence 
and salt water intrusion. 
 
Lowering of Water Table  
 Withdrawing groundwater at a 
significantly greater rate than it is been 
replenished or replaced be it by natural or 
artificial method has serious effect on the 
water table. On a local level this causes a 
cone of depression in the water table. A 
heavily pumped well can lower the local 
water table so that shallow wells go dry. 
On a broader scale, heavy pumping can 
deplete a whole aquifer. The Ogalla 
aquifer, for example, underlies eight states 
in the arid high plains between Texas and 
North Dakota (USA). As deep as 400m 
(1,200ft) in its center, this porous bed of 
sand, gravel and sandstone once held more 
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water than all the freshwater lakes, streams 
and rivers on earth. Excessive pumping for 
irrigation   and other uses has removed so 
much water that wells have dried up in 
many places and farms ranches, even  
whole towns are being abandoned 
(Cunningham,2003). Many aquifers have 
slow recharge rates, so its well take 
thousands of years to refill them once they 
are emptied. Much of the groundwater in 
the United States in use now probably, was 
left there by the glaciers thousands of years 
ago. It is fossil water in a sense. When we 
pump water out of a reservoir such as the 
Ogallala that   cannot be refilled in our life 
time, we essentially are mining a 
nonrenewable resource. Covering aquifer 
recharge zones with urban development or 
diverting runoff that once replenished 
reservoirs ensure that they will not refill. 
 
Development of Sinkholes  
  Sinkholes form when the root of 
an underground channel or cavern 
collapses, creating a large surface crater. 
Drawing water from caverns and aquifers 
accelerate the process of collapse. 
Sinkholes can form suddenly, dropping 
cars, houses and trees with warning into a 
gaping crater hundreds of meters across. 
Subsidence and sinkhole formation 
generally represent permanent loss of an 
aquifer. When caverns collapse or the 
pores between rock particles are crushed as 
water is removed, it is usually impossible 
to reinflate these formations and refill them 
with water. 
 
 
 

Land Subsidence  
When an excessive amount of 

groundwater is withdrawn from poorly 
consolidated sediment and sedimentary 
rocks, the water pressure between grains is 
reduced and the weight of the overlying 
material causes the grains to pack closer 
together resulting in subsidence. 
Subsidence is becoming a major hazard in 
many areas and can cause damage to 
buildings, water lines and roads. As more 
and more groundwater is pumped to meet 
the increasing needs of agriculture and 
population growth, subsidence is becoming 
more prevalent. The U.S geological survey 
estimates that the San Joaquin valley in 
California has sunk more than 10m in the 
last 50 years because of excessive 
groundwater pumping (Cunningham, 
2003). Many of the coastal cities are built 
on river deltas or other unconsolidated 
sediments. Flooding is frequently a 
problem as these coastal area sinks below 
sea level. Some inland areas also are 
affected by severe subsidence. Mexico city 
is one of the worst example. Built on an 
old lake bed, it has probably been sinking 
since Aztec times. In recent years, rapid 
population growth and urbanization have 
caused groundwater overdrafts. Some 
areas of the city have sunk as much as 
8.5m (25.5ft). The shrine of Guadalupe, 
the cathedral, and many other historical 
monuments are sinking at odd and perilous 
angles (Tarbuck, 2000). Another instance 
of subsidence resulting from excessive 
groundwater withdrawal is the leaning 
tower of Pisa in Italy.  
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Salt Water Intrusion  
The lateral or depth-wise increase 

in the salinity of groundwater caused by 
man’s interference with groundwater 
regime is termed saltwater intrusion 
(Abam, 1990). Intrusion of saltwater into 
aquifers may be due to heavy groundwater 
abstraction. A serious problem may be 
encountered wherever fresh water aquifers 
adjourn saline waters of connate or 
meteoric origin, particularly in coastal 
areas. Seawater intrusion is unique to 
coastal aquifers where aquifers outcrop in 
continental shelf regions. The intruding 
water in the coastal area is essentially of 
sea water composition, whereas in the 
interiors, the quality varies widely from 
brackish to concentrated brimes,  the later 
quality being typical of desiccated basins 
in arid regions. 

The excessive pumping of 
groundwater in most coastal areas can 
result to saltwater intrusion. This of course, 
was observed in Long Island, New York in 
1960 (Nwankwoala, 2004). Along 
coastlines, permeable rocks or sediments 
are in contact with the oceans, but fresh 
groundwater being less dense than sea 
water, forms a lense shaped body above 
the underlying denser saltwater. Where 
rate of withdrawal equals recharge rate, the 
contact between fresh groundwater and sea 
water remains the same. During excessive 
and uncontrolled pumping rates, a deep 
cone of depression forms in the fresh 
groundwater. This results in saltwater 
migration to fill the pore spaces within the 
freshwater zones. In rapidly growing 
coastal communities like Portharcourt, 
Bonny and Okrika, this is a major 

environmental problem. As population 
increases, there is great imbalance between 
withdrawal rates and recharge rates, hence 
the possible intrusion of saltwater into 
freshwater aquifers (Amadi,1990). To 
control the effects of saltwater intrusion, 
recharge wells can often be drilled to pump 
water back into the groundwater system or 
recharge ponds that allow enough qualities 
of fresh surface water to infiltrate the 
groundwater. 
 
Sustainable Groundwater Management 

Water used domestically could 
probably be saved without great sacrifice 
or serious changes in lifestyle. Simple 
steps such as taking shorter showers, 
stopping leaks and washing cars, dishes 
and cloths as efficiently as possible, can go 
a along way towards forestalling the water 
shortages that many authorities predict. It 
is better to adapt to more conservative uses 
now than to be forced to do it by scarcity 
in the future. The use of conserving 
appliances such as low volume shower 
heads and efficient dish washers and 
washing machines can reduce water 
consumption greatly. 

The largest domestic water use in 
Nigerian cities is toilet flushing. Relatively 
small volumes of water are dispersed with 
very large volumes of water. In many 
cases, it is much better to treat or dispose 
of waste at its origin before it is diluted or 
mixed with other materials. For instance, 
each person in the United States uses about 
50,000 (13,000 gallons) of quality drinking 
water annually to flush toilets. This is more 
than one third of the amount supplied to  
homes each year (Cunningham, 2003). 
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There are now several types of waterless or 
low – volume toilets. The Swedish –made 
clivusmultrum digests both human and 
kitchen waste by aerobic bacterial action, 
producing a rich, non – offensive compost 
that can be used as garden fertilizer. There 
are also low – volume toilets that use 
recirculating out or aqueous chemicals to 
carry wastes to a holding tank from which 
they are periodically taken to a treatment 
plant. Aerobic digesters use bacterial or 
chemical process to produce usable 
methane gas from domestic wastes. These 
systems provide valuable energy and save 
water but are more difficult to operate than 
the conventional toilets. The installation of 
water – saving toilets, showers and faucets 
relieves overburdened sewer systems and 
conserve water. 

Significant amount of water can be 
reclaimed and recycled. In California, 
USA for example, water recovered from 
treated sewage constitutes the fastest 
growing water supply, growing at about 30 
percent per year. Despite public 
squeamishness, purified sewage effluent is 
being used for everything from agricultural 
irrigation to flushing toilets. San Diego is 
currently moving toward piping water 
from the local sewage plant directly into a 
drinking – water reservoir. Already, 
California uses more than 555 million m3, 
450, 000 acre – feet of recycled water 
annually. Nigeria with a growing 
population and limited water supplies 
should learn by following California’s 
example. This will help in conserving the 
country’s ground water and ensure its 
availability for future generations (Enger, 
2004). 

Conclusion 
 Groundwater abstraction is 
becoming a problem due to growing cities 
and increasing irrigation. In aquifers with 
little or no recharge, virtually any 
withdrawal constitutes mining and 
unsustained withdrawals will eventually 
lower the water table or exhaust the 
supply. This problem is particularly serious 
in communities that depend heavily on 
groundwater for their domestic needs.  

Drawing water from caverns and 
aquifers accelerates the process of 
collapse. Sinkholes can form suddenly, 
dropping cars, houses and trees without 
warning, into a gaping crater hundreds of 
meters across. Subsidence and sinkhole 
formation generally represents permanent 
loss of an aquifer.  

Groundwater abstraction can also 
lead to problems of settling or subsidence 
of the ground surface. Removal of the 
water allows the ground to compact, and 
large depressions may result. In the San 
Joaquin valley of California, groundwater 
has been withdrawn for irrigation and 
cultivation since the 1850s. This has 
resulted to a fall in groundwater levels 
over 100 meters (300 feet). More than 
1000 hectares (approximately 2500 acres) 
of groundwater have subsided some much 
as 6 meters (20 feet), and currently, the 
ground surface in that area is sinking 30 
centimeters (12 inches) per year (Tarbuck, 
2000).  

Groundwater abstraction poses a 
special problem in coastal areas. As the 
fresh groundwater is pumped from wells 
along the coast, the saline groundwater 
moves inland, replacing fresh groundwater 
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with unusable saltwater. Salt water is a 
serious problem in heavily populated 
coastal cities of Lagos and Port Harcourt, 
Nigeria.  

Groundwater is an essential natural 
endowment and as such, should be 
protected and properly managed. If 
sustainable development is not a mere 
platitude, regulations should be made to 
ensure water availability for future 
generations. There is need to develop 
water supply policies that will assure 
Nigerians of abundant renewable quality 
and quantity of water.  
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