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ABSTRACT 

This study was carried out to determine the spatial variation of groundwater qualityin Federal Capital Territory, Nigeria, 
acrossthe major lithological regions which include: the older granite, the migmatite gneiss complex, and the metasediment.Fifteen 
(15) groundwater samples (Borehole and well water)were collected for two years (2019 and 2020)using stratified sampling 
technique; five (5) samples from each lithological unitfor physico-chemical analysis which include; pH, Temperature, Electrical 
Conductivity (EC), Turbidity, Dissolved Oxygen (DO), Nitrate, Total Dissolved Solids (TDS), Colour, Total Alkalinity, Total 
Harness, Calcium, Magnesium, Copper, Iron, and Bicarbonate, with mean values ranging from 3.51 - 6.58, 17.0 - 22.20C, 13.4 - 
842uS/cm, 0.63 - 32.6NTU, 5.46 - 8.82mg/l, 0.5 - 26.0mg/l, 13.1 - 591.0mg/l, 71.2 - 178mg/l, 17.8 -285.0mg/l, 13.0 - 282.0mg/l, 
0.7 - 10.0mg/l, 0.02 - 0.34mg/l, 0.08 - 0.32mg/l, 7.48 - 306.2mg/l respectively. The physico-chemical parameters were all 
determined according to procedures outlined in the Standard Methods for the Examination of water and Wastewater (APHA, 
2012) and the result revealed that all the physico-chemical parameters from the different lithological regions were within the 
World Health Organization (WHO) standards and Nigerian Standards for Drinking Water Quality (NSDWQ) guidelines, except 
for pH which had values below the standards set by both WHO and NSDWQ at 6.5-8.5. There was also elevated concentrations of 
nitrate recorded in two samples (HDW1 and HDW2). However, there were wide variations in the concentration of all the physico-
chemical attributes of the groundwater across the three major lithological regions. The result of the inferential statistics carried 
out using ANOVA showed that there was no significant variations in the physiochemical attributes of groundwater quality 
between the three major lithological regions. It was recommended therefore that that there should be further study and constant 
monitoring of groundwater in the study area, as the quality of the groundwater changes with time, especially in areas where there 
is incessant anthropogenic (human)activities. 

Keywords: Groundwater, Lithological units, Physico-chemical parameters, Boreholes,Hand Dug Wells. 

INTRODUCTION 

Water is an essential element for the survival of all living 
organisms. In humans, it is shown to make up about 70% of 
the body mass (Aleke and Nwachukwu, 2018). Water is a 
vital natural source and life originated from water about 3.2 
billion years ago, as two third of any living organism 
consists of water and 90 percent of cell content is also water. 
Biochemical reactions in living organisms require an 
aqueous medium; therefore, water is important for the 
survival of living organisms (Matta, 2015; Matta, 2014). 
Many infectious diseases in developing countries are 
associated with contaminated water, thus good drinking 
water is the most essential requirements of life (Atiku etal, 
2018).  
Federal Capital Territory (FCT) is located in an environment 
characterized by moderate precipitation and limited surface 
water sources. The availability of potable water for domestic 
use in most of this area greatly depends on the accessing 
groundwater through hand-dug wells and the construction of 
boreholes (CIWAT, 2010). Consequently, public water 
supply from Lower Usuman Dam Water Works, designed to 
serve the residents of the Federal Capital Territory more 
than three decades ago has failed to meet the growing 
demand for water as a result of population increase and 
urbanization. Within the last decade, therefore, there has  
 
 

been a significant increase in groundwater demand and 
utilization in the Federal Capital Territory, especially for 
institutional and domestic purposes (CIWAT, 2010; FCT 
SDGs, 2010).Fundamental to the study of groundwater in 
any place is the geology of that environment. The nature and 
the properties of the rock, aquifer specific yield and 
retention, the chemistry of water are governed by the 
geology of the environment (Khatri and Tyagi, 2015). 
However, the occurrence, distribution, flow, recharge-
discharge and quality of groundwater from most areas vary 
largely from place to place and in some cases in boreholes 
and wells located at only a few metres apart in the same 
rock types. These differences are caused by a combination 
of both independent and inter-related factors on regional and 
local scales (Omole, 2013).  
Lapworth etal (2013) have listed these factors as 
lithological, geomorphological, climatological, 
hydrogeological and hydro-geochemical. 
This study focused on the spatial variation in groundwater 
quality for domestic purpose across the major lithological 
units within the Federal Capital Territory. Although various 
studies have been carried out on groundwater quality in 
relation to geology in the Federal Capital Territory, amongst 
which includes: 
A study by Dan-Hassan et al (2012) titled Spatial and 
Temporal Distribution of Nitrate Pollution in Groundwater 
of Abuja, reported the occurrence of nitrate in groundwater 
of Abuja and discuss the implication and sources of the 
nitrate.  It indicates that some areas have nitrate 
concentration above the World Health Organization (WHO) 
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and Nigeria Standard for Drinking Water Quality (NSDWQ) 
guide limit of 50mg/l and it is dominant in the rainy season 
than dry season. The sources of nitrate in the groundwater 
were attributed to bedrock dissolution in the course of 
groundwater migration and more importantly anthropogenic 
activities such as on-site sanitation, waste dumpsites and 
agricultural chemicals. 
Similarly, Akoachere,et al (2019) assessed groundwater 
biological quality in FCT using total bacterial density 
(TBD), Total Coliform (TC), Coliform Bacteria (CB), 
Faecal Coliform (FC), Total Bacteria Count (TBC), and 
Salmonella Species (SS) as biologicalpollution indicators of 
groundwater in fractured rock aquifers. It was reported that 
groundwater of Federal Capital Territory is not suitable for 
drinking as the species had concentration and percentages 
above the permissible limits for drinking water, noting that 
groundwater from Granite-Gneiss fractured rock aquifers 
could be the source of endemic outbreaks of waterborne 
diseases such as E. coli, Cholera, Gastroenteritis, Typhoid 
and Diarrhea; as such all groundwater from the aquiferous 
formations in Abuja FCT should be treated before 
consumption and use. 
However, while the studies mentioned have been conducted 
to analyze the different aspects of groundwater quality in the 
study area, none to the best of the researcher‘s knowledge 
has studiedthe spatial variation of groundwater quality in the 
Federal Capital Territory (FCT) based on the different 
lithological units. This study is therefore focused to fill this 
gap of knowledge in the study area. 

STUDY AREA 

Federal Capital Territory is located in the North-Central 
geopolitical zone of Nigeria known as middle belt region, 
between latitudes 8° 25' and 9° 25' North and longitudes 6° 
47' and 7° 40'East. It is bounded in the North by Kaduna 
State, in the West by Niger State, in the East by Nasarawa 
State and Kogi State in the South-West. It has a land area of 
about 8,000 Kilometre squareand is situated at elevation of 
about 476 metres above sea level and was conceived with 
adequate allocation of resources to be a model city of 
urbanization in sub-Saharan Africa (FCT Handbook, 1994). 
The Federal Capital Territory is made up of six area 
councils which include: Municipal (AMAC), Kuje, 
Gwagwalada, Abaji, Kwali and Bwari Area Councils, as 
shown in Figure 1.  

The study area is predominantly underlain by the Basement 
Complex rock of the Precambrian age, which cover about 85 
percent of the land surface and sedimentary rocks, which 
cover about 15 percent of the territory in the south-western 
part (Mamman and Oyebanji, 2000).  According to Dan-
Hassan (2016), the major lithological units in Federal 
Capital Territory include: 

a) The Older granites 
b) The Metasediments   
c) The Migmatite-Gneiss Complex  
d) The Nupe Sandstones of the Bida Basin   

 

Figure 1: Map of Federal Capital Territory Showing the 
Six Area Councils 

Source: Modified from National Space Research 
Development Agency (NASRDA), Abuja, 2015 

MATERIAL AND METHODS 

Fifteen (15) groundwater samples (borehole and well water) 
were collected for two years (2019 and 2020) from ten (10) 
locations across the three major lithological regions within 
Federal Capital territory (FCT), Nigeria. Five water samples 
from each lithological region were collected (excluding the 
Bida Sandstone locations as they are mapped in an 
undeveloped area). The water samples were collected with 
clean plastic bottles properly washed, sterilized and labelled 
for easy identification using acronyms such as: HDW (Hand 
Dug Well) and B (Borehole) (see table 1). Water from the 
boreholes were allowed to run for at least Ten (10) minutes 
before sampling, while well water were agitated for few 
minutes using the sampler before sampling. This is to ensure 
that no particle is left out of the water sample. Preservation 
of samples was carried out as prescribed by American 
Public Health Association (APHA, 2012) methods and were 
kept in ice box and transported to the laboratory for analyses 
within twenty four hours (24hrs). 

A stratified sampling technique was applied in selecting the 
sampling locations, as the study area was divided into the 
three (3) major lithological regions which are the older 
granite, the migmatite gneiss complex, and the 
metasediment, sampling locations were randomly selected 
from each lithological unit using balloting method. A 
portable Global Positioning System (GPS) was used to take 
the coordinates of the sampled stations as shown in table 1, 
which was used to construct the spatial distribution of 
sample points (see fig. 2).  

The mean values obtained from the physico-chemical 
analysis for samples collected for the two years (2019 and 
2020)were displayed on tables and compared with World 
Health Organization (WHO) and Nigerian Standards for 
Drinking Water Quality (NSDWQ) guidelines to check if 
they fall within acceptable limits. The coordinates taken 
were also used to generate spatial distribution map of the 
sampling points and locations.   
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Table 1:  Location of Sampling Points 

S / N  G e o l o g i c a l  U n i t    S a m p l e  I D    S a m p l e 
Location                                                                                                                     

        G P S C o or d i na t es                    E l e va t i o n  
        Lat.               Long.                      (m)                                                                            

1 .    O l d e r  G r a n i t e            H D W - 1       I D U                     
2.   Older Granite           HDW-2      Dakwa                           
3.   Migmatite-Gneiss    HDW-3      Zuba 
4.   Migmatite-Gneiss    HDW-4      Anagada 
5.   Metasediments         HDW-5      Kwaita 
6.   Metasediments         HDW-6      Kwaita 
7.   Migmatite-Gneiss     B-1            Anagada 
8.   Older Granite            B-2            Kuje 
9.   Migmatite-Gneiss     B-3     Gwagwalada 
10.  Migmatite-Gneiss    B-4      Gwagwalada 
11.  Old Granite              B-5             Lugbe  
12.  Metasediments         B-6             Abaji 
13.  Metasediments         B-7             Abaji 
14.  Metasediments         B-8             Abaji 
15.  Old Granite               B-9            Bwari 

  0 9 0  0 4 ’  0 9 ” N      0 7 0  2 1 ’  0 8 ” E          4 4 2 . 3  
  090 06’ 54”N     070 13’ 58”E         413.5 
  090 05’ 44”N     070 13’ 02”E         397.0 
  090 02’ 23”N     070 10’ 26”E         306.1 
  080 39’ 55”N     060 55’ 30”E         136.0 
  080 39’ 51”N     060 55’ 46”E         140.6 
  090 02’ 22”N     070 10’ 17”E          313.6 
  080 53’ 04”N     070 13’ 07”E         306.5 
  080 55’ 55”N     070 05’ 45”E         198.5 
  080 55’ 48”N     070 05’ 40”E         196.8 
  080 58’ 33”N     070 22’ 22”E         411.6 
  080 28’ 41”N     060 56’ 31”E        135.0 
  080 28’ 30”N      060 56’ 36”E        135.5 
  080 28’ 46”N      060 56’ 38”E        144.3 
  090 16’ 23”N      070 22’ 55”E        596.7   

Source: Authors’ Field Work (2019 and 2020)  

 

 

Figure 2: Geological Map of FCT Showing the Spatial 
Distribution of Sampling Points 

Source:GIS Lab Department of Environmental 
Management, Kaduna State University (2020) 

 

 

 

 

 

 

 

 

RESULTS AND DISCUSSION 

The results of the aesthetic groundwater quality parameters 
(Appearance, Colour, and Odour) conducted on all the 
groundwater samples across the different lithological 
regions complied with the World Health Organization 
(WHO) and Nigerian Standard for Drinking Water Quality 
(NSDWQ) guidelines, as shown on table 2. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Ezra et al (2021): An Analysis of Spatial Variation of Groundwater Quality Federal Capital Territory, Nigeria 

3 
Ezra et al (2021): An Analysis of Spatial Variation of Groundwater Quality Federal Capital Territory, Nigeria 

 



Table 2: The Mean Values of Physico-chemical Parameters of Groundwater Samples 
S/N Parameters  B1     B2     B3     B4     B5     B6     B7     B8     B9     W1     W2     W3     W4     W5    W6   WHO  NSDWQ 
          (Units)                                                                                                                                                         Permissible Limits                          
1.  App             Clear  Clear   ,,       ,,        ,,      ,,         ,,        ,,        ,,        ,,        ,,        ,,         ,,       ,,         ,,     Clear      Clear 
2.  Colour         Colourless     ,,       ,,        ,,       ,,         ,,        ,,       ,,         ,,        ,,        ,,         ,,       ,,         ,,     Colourless   ,,   
3.  Odour          Odourless     ,,       ,,        ,,       ,,          ,,        ,,       ,,        ,,         ,,        ,,         ,,       ,,         ,,      Odourless   ,, 
4.  pH                 5.82   6.12   6.52   6.07   5.95   4.58   4.72   4.87   5.81   5.44    5.73   6.58   6.05   3.64   3.516.5–8.5   6.5 8.5 
5.  Temp (0

C)     20.9   17.0   20.0   19.9   22.1   20.0   21.8   22.0   19.9   20.2     19.0   20.0   22.0   21.0   19.0  <40    Ambient 
6.  E.C (µS/cm) 553    463    670    231    424    13.4   82.9   21.8   113   1669     761    690   792    709    842     1250    1000 
7.  Turb (NTU) 0.63   0.64   0.76   0.66   2.92   1.32   1.03   1.75   0.83   10.2     14.6   2.10   3.63   32.6   10.6     5.0       5.0 
8.  TDS (mg/L)  231   70.2   90.8   78.9   13.1   176    129    28.8    13.8   591      299    271    309    276    326     500   500  
9.  T.H  (mg/L)  196   178    285    196    142    35.6   35.6   17.8    35.6   712       214   196    267    267    267     500     150 
10. D.O (mg/L)  8.82  8.47   8.79   8.90   8.48   8.40   8.05   8.00    8.08   6.35      6.72   5.46  5.99   6.35   6.70      -          14.0 
11. Ca2+ (mg/L) 59.0  50.6   100    58.0   49.0   13.0  13.0   6.40    13.0    282      80.6   70.0   102102   102       -            - 
12. Mg2+ (mg/L)  6.7    5.8    7.0     5.8     4.0     1.3     1.3     1.0      0.7     10.0       8.0     6.0    7.0 4.9     7.0       -          20.0 
13. T.A (mg/L)   125   107   178    89.0   89.0   89.0   87.0   89.0     71.2    71.2      107   178106.2  89.0   89.0    100      100 
14. NO3

- (mg/L)  12.5  7.50  5.50   11.0   10.0   0.5     0.8     0.5       2.0      65.0     70.0    9.0   18.0   26.0   25.0     50.0   50.0  
15. CU2+ (mg/L)  0.08  0.07   0.2    0.34   0.25   0.14   0.27   0.24     0.32    0.02     0.16    0.30  0.09  0.20   0.17     2.00 1.00  
16.  Fe2+ (mg/L)   0.13  0.12   0.15  0.15   0.09   0.15   0.18   0.14     0.15    0.08     0.32    0.14  0.20  0.31   0.24      -        0.30 
17. HCO3 (mg/L)88.1  74.8  113.9 82.2   64.1   15.7   15.3   7.48     15.3    306.2   91.85  78.3  106.8 112   106.8     -           -                          

Source: Authors’ Survey (2019 and 2020). 

The pH of the groundwater samples from the Older 
Granite rock region were slightly acidic, as all the 
values 
were found to fall below the World Health 
Organization (WHO) and Nigerian Standards for 
Drinking Water Quality (NSDWQ) permissible 
limit of 6.5 to 8.5. The pH values here ranges from 
5.44 to 6.12. While in the Migmatite Gneiss 
Complex, only B3 (6.52) and HDW3 (6.58) were 
found to fall within the WHO and NSDWQ of 6.5 
to 8.5, as others fell below the permissible limits 
also.     However, in the Metasediment region, the 
pH values for all groundwater samples also were 
found to fall below the permissible limits, as the 
values ranges from 3.51 to 4.87. Summarily, Out of 
the fifteen groundwater samples, only B3 (6.52) 
and HDW3 (6.58) were found to fall within the 
WHO and NSDWQ permissible limits. HDW5 and 
HDW6 had the lowest values with 3.64 and 3.51 
respectively, indicating the groundwater to be 
acidic, which is unsuitable for domestic purpose. 
This is attributed to the underlying geology, as the 
values corresponds with groundwater quality study 
from basement complex of Kano town in  North-
Central Nigeria by Adamu et al (2013). 
The temperature values ranges from 170C to 
22.10C. There were spatial variation in the 
temperature values across the three lithological 
regions. However, they were all found to fall within 
the World Health Organization (WHO) permissible 
limit of 400C. B2 had the lowest value of 17.000C, 
while B5 had the highest value of 22.080C.  
The result of the electrical conductivity ranges 
from13.4 to 842µS/cm.In the older granite region, 
all the values are within the WHO and NSDWQ 
Permissible limits of 1250µS/cm and 1000µS/cm 
respectively, except for HDW1 with value of 
1669µS/cm which is above both the WHO and 

NSDWQ limits.While the result of the groundwater 
samples from the Migmatite Gneiss Complex all 
had values within the WHO and NSDWQ 
permissible. B4 had the lowest value with 
231µS/cm while HDW4 had the highest value with 
792µS/cm. 
Consequently, the result of groundwater samples 
from the Metasediment region also had values 
within the WHO and NSDWQ limits. The values 
here also ranges from 13.4 to 842µS/cm  
In general, the results of Electrical Conductivity 
(EC) revealed a wide variation in all the 
groundwater samples analyzed. Most values were 
found to fall within the World Health Organization 
(WHO) and Nigeria Standard for Drinking Water 
Quality (NSDWQ) permissible limit of 1250µS/cm 
and 1000µS/cm respectively, except for HDW1 
with value as high as 1669µS/cm which is above 
both WHO and NSDWQ permissible limit. High 
Electrical Conductivity in groundwater indicates 
the enrichment of salts ((WHO, 2006).  
From the Older Granite region, only HDW1 and 
HDW2 with values of 10.2 and 14.6 NTU had 
values above World Health Organization (WHO) 
and Nigeria Standard for Drinking Water Quality 
(NSDWQ) permissible limit of 5NTU. However, 
the remaining samples had values within the 
permissible limit.While in the Migmatite Gneiss 
Complex, all the samples had values within the 
permissible limit of 5NTU. The values here ranges 
from 0.63 to 3.63NTU.However, in the 
Metasediment region, apart from HDW5 and 
HDW6 with values of 32.6 and 10.6NTU 
respective which are above the WHO and NSDWQ 
permissible limits of 5NTU, all other samples had 
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values within the permissible limit. Generally, there 
were spatial variation in turbidity values of the 
samples analyzed across the lithological units.  The 
result of the Turbidity carried out revealed that, 
most of the groundwater samples had values within 
the WHO and NSDWQ permissible limit of 5NTU, 
except for HDW1, HDW2, HDW5 and HDW6 
with values above the WHO and NSDWQ 
permissible limit .  
With the exception of HDW1 with value of 
591mg/l which is above NSDWQ permissible limit 
of 500mg/l, all other samples from the Older 
Granite rock had TDS values within the 
permissible limit.However, the results of 
groundwater samples from both the Migmatite 
Gneiss Complex and Metasediment regions all had 
values within the permissible limit.Generally, 
according to WHO specification, TDS up to 500 
mg/l is the highest desirable and up to 1,500mg/l is 
maximum permissible. The result of Total 
Dissolved Solids (TDS) showed that, all the values 
fall within the World Health Organization (WHO) 
and Nigeria Standard for Drinking Water Quality 
(NSDWQ) permissible limit of 500mg/L, except 
for HDW1 which is above the highest desirable 
limit, but within the maximum permissible limit of 
1500mg/L.  
The result of groundwater samples analyzed from 
the Older Granite regions revealed that majority of 
the values are above the Nigerian Standard for 
Drinking Water Quality (NSDWQ) permissible 
limit of 150mg/l, but are within the World Health 
Organization (WHO) permissible limit of 500mg/l. 
HDW1 had value as high as 712mg/l from this 
lithological unit which is above both WHO and 
NSDWQ limit of 150mg/l and 500mg/l 
respectively. However, only B9 with 35.6 had 
value within both WHO and NSDWQ permissible 
limit.The result of all the groundwater samples 
from the Migmatite Gneiss Complex were above 
the NSDWQ permissible limit of 150mg/l, but were 
within the WHO permissible limit of 500mg/l. The 
values here ranges from 195.8 to 284.8mg/l.In the 
Metasediment region, apart from HDW5 and 
HDW6 with values above the NSDWQ Guideline 
of 150mg/l, but within the WHO guideline of 
500mg/l, all other samples had values within both 
WHO and NSDWQ guideline.   In general, 
referring to WHO (2011), the level of hardness of 
drinking water is grouped with regards to its 
calcium carbonate concentration as follows: “Soft 
(0 to 50mg/L), Moderately Soft (50 to 100mg/L), 
Slightly Hard (100 to 150mg/L), Moderately Hard 
(150 to 200mg/L), Hard (200 to 300mg/L) and 
Very Hard (above 300mg/L)”. In this study and 
agreeing with this rating, the Older Granite and the 
Migmatite Gneiss Complex falls within the “hard 
water type” with an average of 256 and 227 
respectively, while the Metasediment falls within 

the “slightly hard water type” with an average of 
124.6mg/l.  
The result of Dissolved Oxygen (DO) for all the 
groundwater samples across the lithological units 
were within the Nigerian Standard for Drinking 
Water Quality (NSDWQ) standard of 14mg/L. B4 
from Migmatite Gneiss Complex had the highest 
value of 8.90mg/l, while HDW3 from the same 
lithological unit had the lowest value with 
5.46mg/l.  
There were variations in magnesium across the 
lithological regions in the study area.  However, all 
the groundwater samples had magnesium values 
within the drinking water standard set by Nigerian 
Standard for Drinking Water Quality (NSDWQ) as 
20mg/l. Its values ranges from 1.0 to 10.0mg/l. 
Calcium is one of the abundant element in nature, 
and occurs when water flow in or above residues of 
granites, gypsum, dolomite, and any calcium 
yielding geology. The values of calcium from the 
result ranges from 6.4mg/l to 282mg/l 
In the Older Granite region, apart from B2 and 
HDW2 both with alkalinity values of 106mg/l that 
were slightly above the World Health Organization 
(WHO) and Nigerian Standard for Drinking Water 
Quality (NSDWQ) permissible limit of 100mg/l, all 
other samples were within the permissible limit. 
However, in the Migmatite Gneiss Complex, all the 
samples had values above the WHO and NSDWQ 
guideline, except for B4 with 89mg/l that is within 
the permissible limit for drinking water. While in 
the Migmatite region, all the water samples had 
values with the WHO and NSDWQ permissible 
limit. 
Apart from HDW1 and HDW2 with the Nitrate 
values of 65.00 and 70.00mg/l from the Older 
Granite region that are above the World Health 
Organization (WHO) and Nigerian Standards for 
Drinking Water Quality (NSDWQ) permissible 
limit of 50mg/l, all other samples from both 
Migmatite Gneiss Complex and Metasediment 
were found to fall within the prescribed WHO and 
NSDWQ permissible limit. 
The Copper values for all the groundwater samples 
across the three major lithological were found to 
fall within the permissible limits prescribed by 
World Health Organization (WHO) and Nigeria 
Standards for Drinking Water Quality (NSDWQ) 
as 2mg/l and 1mg/l respectively. Both HDW1 with 
0.02mg/l and B9 with 0.32mg/l from the Older 
Granite region had the lowest and highest copper 
values respectively. 
The result of Iron ranges from 0.08 – 0.32mg/l. In 
the Older Granite rock, only HDW2 with value of 
0.32mg/l was found to be slightly above the 
Nigerian Standard for Drinking Water Quality 
(NSDWQ) guideline of 0.30mg/l. Other samples 
had values within the permissible limit.  
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All the groundwater samples from the Migmatite 
Gneiss rock were found to be within the NSDWQ 
permissible limit of 0.30mg/l.  
However, in the Metasediment rock, only HDW5 
with value of 0.31mg/l was found to be slightly 
above the NSDWQ permissible limit.   
Generally, HDW1 from Older Granite rock 
recorded the lowest value with 0.076mg/l. 
The value of Bicarbonate ranges from 7.48 to 
306.2mg/l in sample B8 (Metasediment) and 
HDW1 (Older Granite) respectively. High 
concentration of HCO3 in the groundwater points to 

the dominance of mineral dissolution (Stumm and 
Morgan 1996).  
The result from table 2 indicates that, all the 
parameters shows that there is no significant 
variation between groundwater quality parameters 
from different lithological regions at 5% 
significance level, except for pH and Total 
Alkalinity which shows that there is significant 
variation. 
 
 
 
 

Table 3: Result of ANOVA Test in the Meansof the Physico-chemical Attributes of Groundwater Quality 

Between the three Lithological Units  

Source of 
Variation 

Sum of 
Square 

Degree of 
Freedom 

Mean 
Square F-ratio P-value F-critical  

Between 
Groups 15190.37 2 7595.184 0.330394 0.720633 3.238096 
Within 
Groups 896543.3 39 22988.29 

Total 911733.6 41         

       

Source: Authors’ Work (2020) 

The result of the ANOVA test as seen on table 3 
shows that, there is no significant variation between 
the physiochemical attributes of groundwater 
quality from the three lithological regions in 
Federal Capital Territory as the P-value (0.720633) 
is greater the Confidence level (0.05). 

CONCLUSION 

This study was carried out to determine the spatial 
variation of groundwater quality in Federal Capital 
Territory across the majorly lithological regions. 
The result of the physico-chemical analysis 
conducted showed variations in the groundwater 
quality attributes across the different lithological 
regions in the study area. Groundwater in the study 
area is slightly acidic to neutral, soft and fresh. The 
major cations were Calcium (Ca) and Magnesium 
(Mg), while Bicarbonate (HCO3) is the dominant 
anion. The groundwater of the study area is suitable 
for domestic uses in terms of its physico-chemical 
attributes, as majority of the parameters were 
within both World Health Organization (WHO) and 
Nigerian Standards for Drinking Water Quality 
(NSDWQ) guidelines with exception of nitrate, 
which showed elevated concentrations in two 
samples (from Idu and Dakwa). Poor on-site 
sanitation might be the cause of the contamination.  

RECOMMENDATION 

Based on the outcome of this study, the following 
are recommended 

i. Continuous monitoring of groundwater 
quality in Federal Capital Territory is 
necessary both from the governments, 
private organizations and individuals 
because the quality of groundwater 
changes especially where there is 
continuous anthropogenic (human) 
activities. 

ii. There is also the need for greater public 
awareness to Federal Capital Territory 
(FCT) residents on the need to carry out 
adequate groundwater treatment prior to 
use to prevent health problems. 

iii. There is a need for a standard policy 
framework that will guide the 
management, maintenance and control of 
on-site activities either by the government 
or through a public-private partnership. 

iv. A limited number of samples were 
collected for physiochemical analysis. 
This was due to financial and logistic 
factors. Therefore, it is my 
recommendation that further research 
work should be carried out on a wider 
scale in other parts of the Federal Capital 
Territory (FCT) that were not covered in 
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this study, including biological analysis. 
The results of this study may be used as a 
basis to design future groundwater 
monitoring programme(s), especially in 
areas underlain with similar lithology. 

v. Finally, since this study was conducted 
during the dry season due to time 
constraint, it is therefore recommended 
that a similar study be carried out during 
the raining season in-order to ascertain the 
spatial variation of groundwater quality 
for both seasons in the Federal Capital 
Area.  
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