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ABSTRACT 
This study was carried out to analyse the effects of effluents from Abuja Sewage Treatment Plant on water quality of River Wupa, 
the study employed Experimental research design while drawing specifically from the “before-and-after experimental design”. A 
total of twenty (20)watersamples were collected from five stations (2km upstream to serve as control, Point of Entry, 2km 
downstream, 4km downstream and 6km downstream) along the river course, in the peak of rainy and dry seasons for two years 
(2019 and 2020). The water samples taken were analyzed for pH, Temperature, Electrical Conductivity (EC), Turbidity, 
Biochemical Oxygen Demand (BOD-5), Dissolved Oxygen (DO), Chemical Oxygen Demand (COD), Total Coliform, Faecal 
Coliform, Sulphate, Ammonium, Chloride, Nitrate, Nitrite, Total Suspended Solid (TSS), Total Dissolved Solids (TDS), Total 
Solids (TS), Colour, and Total Alkalinity.Field observations revealed that water from the River Wupa is used for domestic and 
other non-consumptive domestic uses.The physico-chemical and bacteriological parameters were all determined according to 
procedures outlined in the Standard Method for the examination of water and wastewater (APHA, 1998) and the mean values of 
the samples revealed that all parameters of water quality tested and compared between the upstream and downstream remained 
significantly unchanged and fell within WHO limits except for the Total Coliform and Faecal Coliform count which read 
2000CFU/100mL and 600MPN/100ml respectively against the WHO limits which are 400CFU/100l and 200MPN/100ml 
respectively.  
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INTRODUCTION 

Water is a vital natural resource 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 (WHO, 2008). The growing disparity between the 
available supplies and the ever-increasing demands for 
water leads to its scarcity, posing a “critical dilemma” for 
global water resources and their use (Vanderhoeck, 2001). 

River Wupa of which effluents from the Abuja Sewage 
Treatment plant is being discharged into flows through 
Abuja and it is an important water resource in the area 
supplying water for domestic, agricultural use, as well as for 
recreation. Despite the importance of this river to the 
livelihood, health and wellbeing of inhabitants of the basin, 
very little is known about its water quality.  

According to the World Commission on water for the 21st 
century as stated in Vivan, Adamu & Ayuba, (2012), more 
than half of the world’s major rivers are so depleted and  

Polluted that they endanger human health and poison 
surrounding ecosystems. When wastewater finds its way 
into any water body it pollutes the water. Water pollution is 
primarily associated with domestic and industrial effluents. 
Both types of waste pose threats to water quality which may  

 

 

be classified into health hazards and sanitary nuisances. In 
the same study, Vivan, et al., (2012) robustly recount that 
the provision of water for domestic and other uses in rural 
and urban centres is one of the most intractable problems in 
Nigeria today. Access to adequate water of good quality is 
essential to health, food production and sustainable 
development. 

Even though, studiesof riverwater quality are not of recent 
origin in Nigeria, numerous studies have been conducted on 
either the sewage treatment plant or the water quality of 
river Wupa.However, these published and unpublished 
studies on the sewage treatment plant and water quality of 
river Wupa focused on a few physico-chemical parameters 
studied over a short period of time, while some other similar 
studies dwelled on the performance of the sewage treatment 
plant. For instance, a study by Saminu, Chukwujama, 
Dadan, Garba and Namadi, (2017) focused on the 
performance of Wupa wastewater treatment plant at Abuja, 
Nigeria, where wastewater samples were collected at the 
influent point (IP) as well as effluent point (EP) of the 
treatment plant and samples analysed for a few 
physicochemical parameters.   

In another study, Okafor and Olawale  (2020) focused on 
heavy metals and anions content of treated and untreated 
wastewater samples from Wupa sewage treatment plant 
Abuja, where treated and untreated wastewater samples 
from Wupa sewage treatment plant, Idu  industrial layout 
Abuja were analysed to determine the concentrations of Cd, 
Fe, Cu, Pb, Zn and anions like sulphate, chloride, nitrate and 
phosphate, the analysis were performed by atomic 
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absorption spectrophotometry, then comparing laboratory results of treated and untreated wastewater samples. 

 

Nvv            b hile Akpen, Ekanem and Agunwamba (2016) 
studied the effects of sewage effluents discharge on water 
quality of the receiving river in the Wupa area of Abuja and 
determined the assimilative capacity of the receiving river in 
event of shock load due to treatment plant failure.  As both 
the effluents and the water samples at six selected points 
along the river were analysed for a few (five) physico-
chemical parameters and the results compared with the 
standards set by National Environmental Standards and 
Regulations Enforcement Agency (NESREA) for 
wastewater.  

  From available literature on sewage treatment plant and 
water quality of river Wupa, samples of either the river 
water or effluents from the sewage plant collected were few, 
collected with 654hin a short period of time (less than two 
years) with emphasis on a few physico-chemical parameters, 
thereby ignoring the effects of effluents on the microbial 
parameters of the river water.  
  Hence, the need to determine the effects of effluents on the 
water quality of river Wupa is necessary to protect this 
surface water source as the resource is can be threatened by 
contamination from the effluents discharged from Abuja 
sewage treatment plant. The present study, therefore, 
examines in detail effects the effluents on the quality status 
of surface water resource of Wupa river in Abuja 
metropolitan area, Nigeria.  

STUDY AREAThe study area lies between Latitudes 8o 56’ 
48’’N and 9o 01’ 48’’N and Longitudes7o17’ 00’’ E and 7o 
22’ 12’’E. The administrative map of the Federal Capital 
Territory (FCT) depicting the location of the Wupa River is 
presented in Figure 1. 
Figure 1 Location of Abuja Sewage Treatment Plant Wupa, 
Abuja 

Source: GIS Unit, Department of Environmental  

Management, Kaduna State University, 2019. 

 

MATERIALS AND METHODS 

Based on the nature of this investigation, the study 
employed the survey research coupled with experimental 
research, this involved the collection of water samples from 
the field and analysing them in the laboratory in general. It 
draws specifically on the “before-and-after experimental 
design”. In this design, information on baseline conditions 
of the river water quality which served as the “Control” was 
analysed and compared with data on the river quality after 
the intervention (discharged effluents) was introduced. This 
was done so as to ascertain the change or effects of the 
intervention (effluents) had on the baseline water quality of 
the river. In preparation for this study, a Key Informant 
Interview (KII) was undertaken on the inhabitants of study 

area, this has enabled the study obtain relevant information 
on t he water from River Wupa. 

Water sampling was done in the morning at about 9:00am 
and 10am. This was done using Grab method which is an 
adaptation of the recommendation of WorldBank (1988) as 
reported in Vivan et al., (2012). A total of twenty (20) water 
samples were collected from the River at the peak of rainy 
and dry seasons for two years (2019-2020) at 5 sampled 
points along the river course by lowering pre-cleaned plastic 
bottles into the bottom of the water body 30 cm deep, and 
allowing it to over flow before withdrawing. Samples were 
collected into clean 1 litre plastic bottles which were 
properly labelled with date, time and sample location 
number and stored in an ice box of 4ºC. They were 
subsequently conveyed to the Wupa Sewage Treatment 
Plant’s laboratory for analysis within twenty-four hours.  

Also, careful observation was employed along the river 
course from the point where the first sample was taken 2km 
upstream to 8km downstream (i.e. the point where the fifth 
water sample was taken) to determine the various uses of the 
water from the river along the river bank.Five sampling 
points (Sample points 1-5), were identified and their 
coordinates determined using a portable GPS device along 
the reach of the river (see Table 1 and Figure 2). Water 
samples were collected from each of those points for water  
quality measurements. The first sample was collected 2km 
upstream before the discharge point of the effluent, the 
second sample was collected at discharge point, the third, 
fourth, and fifth samples were collected downstream after 
the discharge point. Each sampling point was 2Km away 
from each other which is within 8Km of the river course 
downstream and 2Km upstream reason being that a river 
usually has its natural self-cleansing abilities thus, it was 
necessary that measurements be taken at reasonable 
intervals downstream so as to ascertain the level of effects 
the effluents have on the river with distance. Also, the 
communities downstream are not located just by the point 
where the discharged effluents meet the river therefore, 
samples were taken in such a way that one can truly see the 
possible effects the effluents may have on the various 
activities the downstream communities use the water for. 
Results of laboratory analysis of samples were compared 
with World Health Organization (WHO) standards for 
water.
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Table 1: Location of Sampling Points 

S/N Sample point Sample 
Code 

  Coordinates 
Lat. (N) 

 
Long. (E) 

Distance from 
point of entry 
along the River 
course 

Elevation 
(m) 

1. Upstream US 0321884 0997488 2km upstream 381 

2. Point of Entry PE 0321868 0997595 0.00km 380 

3. Downstream1 DS 1 0321729 0998645 2km 
downstream 

380 

4. Downstream2 DS 2 0321728 0998457 4km 
downstream 

379 

5. Downstream3 DS 3 0318630 0997575 6km 
downstream 

374 

Source: Authors' Field Work, (2019 and 2020) 
 
 

 

Fig. 2 Study Area Showing Location of Sampling Points  
Source:  Field Work, (2019 and 2020) 
 

 
Fig. 2 Study Area Showing Location of Sampling Points  
Source:  Field Work, (2019 and 2020) 

RESULTSAND DISCUSSION 

The result of the water quality test to determine the baseline 
water quality of River Wupa is presented as Sample point 1 
(Upstream) on Table 2. This result shows that; the river 
water has a mean pH value of 7.67which is slightly alkaline, 
Electrical Conductivity with a mean value of 174.5us/cm, 

with a brownish appearance. The Turbidity ran 279NTU 
which is quite high, the Temperature was 25oC the 
remaining analysed parameters are shown on table 2, when 
compared against the WHO standard, and they all with 
exception of Total Coliform and Faecal Coliform within the 
permissible limits. 
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                                                                           Table 2: The Mean Values  of the Water Quality of Samples for 2019 and 2020 

   RESULT OF ANALYSIS    

S/N PARAMETERS UNIT Sample Point 1 (2km 
upstream) 

Sample Point 
2-Point of 

Entry  (0km) 

Sample Point 
3(2km 

downstream1) 

Sample Point 4 
(4km 

downstream2) 

Sample Point 5 
(6km 

downstream3) 

WHO 
LIMITS 

1 PH  7.67 7.7 7.589 7.58 7.59 6.5-8.5 

2 E.CONDUCTIVITY Us/cm 174.5 216 175.6 175.7 175.8 1250 

3 APPEARANCE  Brownish Clear Brownish brownish Brownish clear 

4 TURBIDITY NTU 279 19.9 257 258 255 NS 

5 TEMPERATURE OC 25 26.8 25.6 25.7 25.6 <40 

6 TOTAL SUSPENDED 
SOLID 

mg/L 300 18.2 290.9 290.8 290 30 

7 TOTAL SOLIDS mg/L 390.5 127.9 382.1 382.5 382 NS 

8 TOTAL ALKALINITY mg/L 44 37 42.6 42.3 42.4 100 

9 DISSOVED OXYGEN mg/L 8 7.36 7.91 7.92 7.97 NS 

10 TOTAL DISSOVED 
SOLIDS 

mg/L 90.5 109.7 91.2 91.1 91.1 3000 

11 BIOCHEMICAL 
OXYGEN DEMAND 

mg/L 11 13 11 11 10 30 

12 CHEMICAL OXYGEN 
DEMAND 

mg/L 24 25 24 23 23 100 

13 AMMONIUM as 
Nitrogen 

mg/L 4.1 2.2 2.3 2.1 2.1 10 

14 NITRATE as Nitrogen mg/L 7.2 4.2 6.9 6.7 6.4 20 

15 NITRITE as Nitrogen mg/L 0.26 0.45 0.23 0.24 0.23 <1 

16 CHLORIDE mg/L 21 20.4 21 21 21 600 

17 SULPHATE mg/L 37.1 35.5 36.7 36.6 36.6 500 

   MICROBIOLOGICAL      

18 TOTAL COLIFORM CFU/100mL 2000 260 1990 1990 1980 400 

19 FAECAL COLIFORM MPN/100ml 600 40 597 597 596 200 

         
         

Source: Field survey and laboratory analysis (2019 and 2020). 

 

Table 2 shows the results of laboratory analysis of water 
samples collected from River Wupa.The laboratory mean 
values for pH on the water samples at sample point1 was 
7.67, at the point of entry (sample point 2) was found to be 
7.7 after which the three points downstream were 7.589, 
9.58 and 7.59 respectively. This result showed that the pH of 
all the samples were slightly alkaline. It can be seen that the 
introduction of the effluentsaltered the pH from 7.67 
(Control) to 7.7 (Point of entry). This had an effect on the 
pH of the river downstream due to the effluent discharged.  
When this result is compared with a similar study by Vivan, 
et al., (2012) on the effects of effluents from Kaduna 
Refinery on water quality of River Romi, it was observed 
that the pH value was reported to be 3.5 at discharge point, 
5.0 downstream and 6.9 upstream which is acidic in nature, 
the reason for this variation in the pH value may be due to 
seasonal variations which affect the dilution of the River.   

The mean temperature values of water sample at the sample 
point1 was 25o C and 26.8o C at the sample of entry. It 
reduced slightly to 25.6oC and further rose to 25.7 with a 
slight reduction to 25.6oC downstream. This implies 

temperature of Wupa River is slightly affected by the 
effluents.  When compared with the study of Vivan, et al., 
(2012) which reported surface temperature of  38º at 
discharge point,36ºC  upstream  and downstream  at River 
Romi,  the variation can be  attributed to the location of the 
study area however the result showed tolerable  
temperatures  which means that temperature remain within 
the WHO standards of 40oC. 

The mean values for Electrical Conductivity (EC) before the 
point of discharge was 174.5µm/cm, it increased as a result 
of the effluent discharge to 216µm/cm at entry point and EC 
after the point of discharge was it reduced slightly to 
175.6µm/cm, 175.7µm/cm and 175.8µm/cm these values are 
still within the permissible limit of 1250 µm/cm.  

Total Suspended Solids mean values before the point of 
discharge was 300mg/l and TSS, at the point of discharge, it 
dropped to 18.2mg/l. The value subsequently increased to 
290.9mg/l with a slight decrease 
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to 290.8mg/l and 290mg/l downstream, this result shows a 
sharp decrease in TSS concentration from the upstream to 
downstream and this could be as a result of the introduction 
of the effluent. These results showed variance with the 
results of previous similar studies carried out by Vivan, et 
al., (2012)and Abui (2012) who reportedhigh increasein 
TSS from upstream to downstream in the River Romi. 

Total Dissolved Solid mean values observed to be 90.5mg/l 
before the point of discharge, it increased to 109mg/l at the 
point of entry but then dropped to 91.2mg/l and then 
91.1mg/l at the sample points downstream. These values are 
quite low but previous studies conducted by Vivan, et al., 
(2012)whose studies observed a lower value of TDS 
concentration on River Romi although higher than what is 
obtained by this research. The present decrease could be as a 
result of the diluting effects of the discharged effluents from 
the treatment plant. 

The turbidity result of the water sample before the point of 
discharge was 279NTU, at point of entry it dropped 
to19.9NTU. After the point of discharge, it increased to 
257NTU and then it increased to 258NTU with a decrease to 
255NTU which is very high at all sampling points when 
compared with a similar study by Abui (2012) on River 
Romi, it is revealed that turbidity of river is 17.1NTU at 
upstream and downstream which is much lower than what 
was obtained by this study. This could be due to the fact that 
this study was carried out in the wet season. 

Colour of the water sample was observed to be brownish in 
appearance before the point of discharge and also after the 
point of discharge downstream even though at the point of 
entry, the water appeared clear. This could be as a result of 
the raining season as most Nigerian Rivers are generally 
characterized by a brownish outlook. This result is in 
harmony with that ofAbui (2012) who also observed brown 
colour in same Romi River water. 

Biochemical Oxygen Demand measured within the period 
under study, the mean values before the point of discharge 
was 11mg/l, at discharge point it increased to 13mg/l, it 
decreased to 11mg/l,11mg/l and 10mg/l downstream. These 
values are relatively low and are within the WHO 
permissible limit of 30mg/l the reason may likely be due to 
dilution effect and natural purification system along the 
River.  

Chemical Oxygen Demand measured before the point of 
discharge was 24mg/l, 25 mg/l at the point of entry, 24 mg/l 
immediately after the point of entry. It again reduced to 23 
mg/l and 23mg/l at the two points downstream which is 
within the WHO limit. Though similar studies by Abui 
(2012) and Vivan, et al., (2012) that reported high levels of 
COD in Romi River ranging between 50mg/l to120mg/l 
upstream and downstream respectively and might be due to 
the fact that the effluents entering the river is of an industrial 
origin. 

The Total Coliform count up stream was 2000MPN/100ml 
while immediately at the point of entry it dropped to 
260MPN/100ml. It increased to 1990MPN/100ml, 1990 
MPN/100ml and 1980 MPN/100ml at the points 
downstream. This is very high compared to the WHO limit 

of 400 MPN/100ml. The possible reason for this high Total 
Coliform count could be as a result of pollution activities 
happening upstream and not as a result of the Total Coliform 
count at the point of discharge was 260 MPN/100ml which 
is within the WHO limits of 400 MPN/100ml for treated 
municipal waste water. 

The Faecal Coliform count upstream was 600 MPN/100ml 
while immediately at the point of entrydropped to 
40MPN/100ml. Table 2 shows that it increased to 597 
MPN/100ml, 597MPN/100ml and 596 MPN/100ml at the 
points downstream. This is very high compared to the WHO 
limit of 200 MPN/100ml. The possible reason for this high 
Total Coliform count could be as a result of pollution 
activities happening upstream and not as a result of the point 
of entry was 40 MPN/100ml and is within the WHO limits 
of 200 MPN/100ml for treated municipal waste water. 

 

Dissolved Oxygen concentration measured in Wupa River 
as shown in Table 2: before the discharge point 
(upstream)was 8mg/l, 7.91mg/l immediately at the point of 
entry, 7.92mg/l and 7.97 after the point of discharge. The 
concentration of Nitrate (NO3) measured in water samples 
before the point of discharge is 7.2mg/l, at discharge point; 
the concentration was 6.9mg/l, 6.4 and 6.4 after the point of 
discharge.The concentration of Nitrite measured upstream 
was 0.26mg/l, at discharge point; the concentration was 
0.45mg/l, and downstream it was0.23mg/l, 0.24mg/l and 
0.23mg/l after the point of discharge respectively. 
Total Alkalinity upstream indicated a concentration of 
44mg/l, at the point of discharge the results show a 
concentration of 37mg/l, while further downstream, the 
concentrations were; 42.6mg/l, 42.3mg/l, and 42.4mg/l, 
respectively. When compared with the WHO standards of 
100mg/l it is seen that the concentration of Total Alkalinity 
is still within limit. 
Ammonium upstream indicated a concentration of 4.1mg/l, 
at the point of discharge the results show a concentration of 
2.2mg/l, while further downstream, the concentrations were; 
2.3mg/l, 2.1mg/l, and 2.1mg/l, respectively. When compared 
with the WHO standards of 10mg/l, it is seen that the 
concentration of Ammonium is within limits. 
Results for Chloride upstream indicated a concentration of 
21mg/l, at the point of discharge the results show a 
concentration of 20.4mg/l, while further downstream, the 
concentrations were; 21mg/l, 21mg/l, and 21mg/l, 
respectively. When compared with the WHO standards of 
600mg/l it is seen that the concentration of Chloride is 
within limits. 
Sulphate upstream indicated a concentration of 37.1mg/l, at 
the point of discharge the results show a concentration of 
35.5mg/l, while further downstream, the concentrations 
were; 36.7mg/l, 36.6mg/l, and 36.6mg/l, respectively. When 
compared with the WHO standards of 500mg/l it is seen that 
the concentration of Sulphate is within limits. 
Total Solid (TS) at the upstream section indicated a 
concentration of 390.5mg/l, the result at the point of 
discharge was 127.9mg/l while downstream, the results 
were; 382.1mg/l, 382.5mg/l, 382mg/l. 
The study revealed the following: 
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i. The water from the River Wupa is used for 
irrigation, recreation (swimming), bathing, washing 
of vehicles, fishing and other non-consumptive 
domestic uses. 

ii. Also, having carried out laboratory analysis at the 
Laboratory of the Abuja Sewage Treatment Plant 
and having compared the outcome with the WHO 
permissible limits for the various parameter, it was 
asserted that effluents from the Sewage Treatment 
Plant is not polluting the Wupa River because the 
effluents discharged into the Wupa River having 
gone through laboratory analysis following 
procedures outlined in the Standard Method for the 
examination of water and wastewater (APHA, 
1998)  show that they are very much within the 
WHO limits. 

iii. Results from this study also indicated that the 
Wupa River is experiencing some kind of pollution 
upstream as results of the Total Coliform and 
Faecal Coliform were all over twice WHO’s 
permissible limits. This just as mentioned above 
may be as a result of uncontrolled pollution going 
on upstream as it is evident that in most cases, the 
discharged effluentsare usually of better water 
quality than the river water which in turn dilutes 
the water.  

iv. Finally, this study revealed that effluents 
discharged into the river as sampled at the point of 
discharge fall within the WHO standards for the 
various parameters.  

 CONCLUSION 

The study was carried out to analyse the effects of effluents 
from Abuja Sewage Treatment Plant on water quality of 
River Wupa. Field observations showed that water from the 
River Wupa is used for; irrigation, recreation (swimming), 
bathing, washing of vehicles, fishing and other non-
consumptive domestic uses. 

All parameters of water quality tested upstream and 
downstream fell within WHO limits for treated effluents 
from a domestic treatment plant, except for the Total 
Coliform and Faecal Coliform count which read 
2000CFU/100mL and 600MPN/100ml respectively against 
the WHO limits which are 400CFU/100l and 
200MPN/100ml respectively for the Total Coliform and 
Faecal Coliform counts. 
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