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Abstract: The research was conducted to determine the assessment of groundwater quality in Maiduguri
North-eastern Nigeria, a case study of Ramat Polytechnic and its environment, was undertaken in order
to ascertain the suitability of groundwater in the area, for various uses. To understand this detailed
hydrogeological mapping was conducted in which seven (7) groundwater samples were collected and
analysed for physicochemical analysis. The result shows physical and chemical parameters are within the
World Health Organisation (WHO) standard and Nigerian standard (NIS) during the wet and dry seasons.
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INTRODUCTION

Access to potable water (quantity and quality) is inadequate worldwide, currently; 884 million
people in the world especially in developing countries still do not get their drinking water
quality from improved sources (Cobbina et al., 2013). Providing portable drinking and irrigation
water to all citizens who are deprived access to quality water will serve as the breaking point of
poverty alleviation in most developing countries, especially in Nigeria, where a substantial
amount of national budgets is used to treat preventable waterborne diseases (Cobbina et al.,
2013). Groundwater is one of the most important natural resources which contribute to the
global freshwater supply. In Nigeria, groundwater provides much of the public and domestic
water supply, supports agricultural and industrial economies, and contributes its flow to rivers,
lakes, and wetlands; this helps in maintaining balance in the ecosystem (Aizebeokhai, 2011).
Groundwater is the primary source of potable water in most parts of Nigeria, particularly in
rural areas, which rely on domestic (private) hand-dug wells (Aizebeokhai, 2011).
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In urban areas, inadequate public water systems and ineffective functioning of water facilities
have made it impossible for most of the population to have access to sufficient potable water.
Understanding the quality of groundwater is a very important factor in determining whether
the source could be used to supply suitable water for human consumption and use. As a scarce
resource, groundwater requires continuous monitoring through quality assessments and
management for sustainable use against contamination. Groundwater is the primary source of
potable water in most parts of the Maiduguri metropolis, which relies on domestic (private)
hand-dug wells from the upper aquifer (Bakari, 2014).

Water scarcity has become a global phenomenon for both urban and rural communities, and
the associated problem in many developing countries, the majority have no access to clean
drinking water, while those that do, often spend considerable time walking and queuing to
collect it (Bakari, 2014). The absence of surface water supply has resulted in the rapid increase
of hand-dug wells with some located within the premises of open dumpsites in Maiduguri.
These problems potentially pose a significant threat to the upper unconfined aquifer system of
the Chad formation around Maiduguri and this aquifer is the major water supply source for the
city. This consequently poses health risks to the local population, more especially the urban
poor who largely depend on the groundwater as a source of drinking and small-scale irrigation
without any form of treatment (Bakari, 2014). The need for water quality monitoring and
management is fundamental to safeguarding public health and protecting the groundwater
resource in Maiduguri. In the study area, a small-scale irrigation system is being practiced
during the wet and dry season irrigation.

MATERIALS AND METHODS

The Study Area

Maiduguri is located between latitude 11°5 —11° 55" N and longitude 13° 02" -13° 16" E. It lies
on a vast sedimentary basin, with a gentle undulating gradient of altitude 345m above mean
sea level. Hence, the people depend on groundwater for meeting the water needs of the
metropolis. The city dominantly derives its groundwater resources from the Chad Formation.
Maiduguri is estimated to have had a population of about 1,197,497 in 2009 (NPC, 2006). More
than 80% of this population depends on groundwater resources, with per capita water
consumption of 10-40 litres of water per day (UN, 1988). According to Hess et al. (1996), the
climate is semi-arid with three distinct seasons, a cool-dry season (October to March), a hot
season (April to June), and a rainy season (July to September). The annual rainfall ranges from
560 to 600mm and the Mean monthly rainfall of Maiduguri from 1995 — 2014 as shown in
Figure 4. The cold (dry harmattan) season runs from November to March when temperatures
fall to about 20°C and a dry dusty wind blows from the Sahara Desert (Jaekel, 1984). The area is
fragile and highly susceptible to drought with a relative humidity of 13% in dry seasons and 65%
in rainy seasons.
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Sample collection

The collection of topographical maps of the study area and measurement of the depth to the
water table from shallow hang-dug wells for groundwater configuration maps will be achieved
during wet and dry seasons. Using field instruments and software for analysis, collection of
water samples for physicochemical analysis of the water samples. Sampling bottles will be pre-
cleaned before sampling, and the sample will be collected in 1litre high-density cleaned
polythene containers and rinsed 3 times before sampling. Each pair of water samples will be
collected near the wellhead of each of the 10 boreholes and well samples by filling the sample
bottle to the brim before corking it to ensure that dissolved CO, was retained and also to
minimize O, contamination. Water samples for the determination of cations were stabilized by
adding a few drops of dil, HCl after collection. To maintain the integrity of the water samples,
physicochemical parameters sensitive to environmental changes such as PH, Conductivity,
dissolved oxygen, and temperature will be measured and recorded in situ using portable digital
meters. The samples will be transported to the laboratory in an ice chest for analysis.

Geographical information system (GIS) will be used to map out the soil and water sampling
point in the study area. Physio-chemical variables of the soil and water samples will be analysed
using descriptive statistical analysis to produce a table, which contains the minimum,
maximum, mean, and standard deviation (SPSS V. 20). Correlation coefficient of physic-
chemical variables of the soil and water samples will be compared using Microsoft excel (2013).

RESULTS AND DISCUSSIONS

According to the result total dissolve solid (T.D.S) of the study area ranges from 265-330mg/I, it
falls. Within the WHO standard and NIS standards. Ph ranges from 6.1 to 7.0 the alkalinity is
moderate while dissolve oxygen (DO) ranges from 13.5v to 30.1 mg/l is within the WHO
standard.

The mean Na content (50.1mg/l) of the water sample, was lower than the WHO. Stipulated
standard similarly, Ca ranges from 0.123-3.03 with a mean of (2.25mg/|) which is lower than the
WHO standard (75mg/l) i.e Ca is potable water (WHO, 2011). Mg is least to the WHO standard.

Cl ranges from (0.02-0.801mg/I) which is lower than the (WHO, 2011) standard (250mg/I). for Cl
is potable water (WHO, 2011). K ranges from (11.3-50mg/|) from the water sample is below the
(WHO, 2011) standard SO, lower value recorded (0.75-1.66mg/I) which the maximum limit of
500mg/I for sulphate (SO4) is potable water (WHO, 2011), for the nitrate Nos concentration in
the water samples ranged from (10.1-21.3mg/I).
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Table 1: Physical Parameters

S/N LOCATION TEMP (°C) PH TDS/EC(MG/L) DISSOLVE OXYGEN
R Poly 1 Ramat gate 30 7.0 315 29
Wulari

R Poly 2 Civil dept. 31 6.5 301 13.5
R Poly 3 Agric Tech dept 31 6.3 275 15.5
R Poly 4 Central Mosque 30 6.5 290.5 28.1
R Poly 5 Ramat Water 31 7.0 330 14.5
R Poly 6 Admin Block 30 6.1 265 28.1
R Poly 7 Boys Hostel 30 6.2 321 30.1

Table 2: Chemical Parameters

S/N Na K Ca Mg cl Cos/mg/l | HCosmg/I So4 | Nosmg/I Po,

mg/I mg/I
RPolyl |22.5| 50 2.25 | 0.231 | 0.012 12.5 140 1.66 12.6 0.66
RPoly2 |28.1|22.1|0.123| 0.211 | 0.661 - 152.1 0.82 15.1 1.22
RPoly3 |30.1|11.3 | 3.01 | 0.151 | 0.225 13.1 70.2 1.235 21.3 1.65
RPoly4 |31.1| 24 1.62 | 0.661 | 0.314 11.2 125 1.44 11.1 1.11
R Poly 5 62 | 28.1|0.326 | 0.711 | 0.612 - 55.7 1.35 9.06 2.33
R Poly 6 71.1|22.2 | 2.11 | 0.321 | 0.711 9.1 88.1 0.75 12.15 0.011
R Poly 7 73.2 | 30 3.03 | 0.551 | 0.801 7.2 92.3 0.88 10.1 1.99

CONCLUSION

The result of this research shows that the majority of physical and chemical parameters are
within the limit of WHO, 2011, and NIS standards. Further investigation on groundwater
analysis should be done for future propose; trace elements and levy metals.
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