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Abstract 
Solid waste generation within twenty four hours were weighed and 

recorded. Results obtained show that the rate of per ca pita Liquid waste 

generation there is no significant variation in the amount of waste 

generated among the study areas, in the result of regression, household size 

exerts the greatest influence on the rate of waste generated in the study 

area, followed by level of education and the least is the income level of the 

household head. This shows that the larger the size of household, the 

greater the amount of waste generated and visa verse. Recommendations 

include maintenance and reconstruction should be carried out on sewage 

lines that are damaged to ensure free flow of liquid waste from point of 

generation to treatment stage. Adequate fund should be provided for AEPB 

in charge of waste collection in the study area for proper execution of 

environmental programmes. Maintenance work should be carried out on 

WUPA plant regularly to prevent break down of the plant House should 

ensure that there is no pipe leakage conveying liquid waste. Effective 

campaign should be put in place for see the necessity of consciousness with 

regards to waste disposal and management Integration of a Biodigester 

plant be encouraged at Wupa treatment plant The Eco-friendly effluent 

discharge from the plant should be properly harnessed. 
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Introduction 
The environment has been at the 

receiving end and overburdened with 

aftermath of the excesses of humans in 

their struggle for survival. 

Environment is a complex weave of 

physical, chemical and biotic factors 

that interact with each other and 

impact upon all living things and their 

surroundings. It is a life supporting 

system for human existence and 

survival as well as provides materials 

required for socio-economic progress 

(UNDP, 2001). Environment is the 

source of global economy that must be 

protected and managed sustainably. 

All efforts directed at managing the 

environment is to ensure the continued 

existence of the biological diversity 

entities on the earth of which humans 

are the prime species and without 

which human cannot exist (Aluko, 

2001).  

Liquid waste is defined as waste water 

such as, fats, oils, grease, used oil. 

These liquids are potentially harmful 

to human health and the environment. 

It is discharged by domestic 

residences, commercial properties, 

industry, agriculture.  

Liquid waste is considered as used 

water. It includes substances that can 

be harmful to the environment such as 

human waste, scraps of food, oils, 

soaps and chemicals. In homes this 

water includes water from bathroom 

sinks, bathroom showers, bathtubs 

and bathroom toilets, as well as 

kitchen sinks, washing machines and 

dishwaters. Business and industries 

contribute to provide used water. 

(Iilley et al, 2014).  

In developing countries such as 

Nigeria, the discharge of liquid waste 

into water course, drains, dry land 

(open defeacation) is a prevalent form 

of disposal. This practice has 

sometimes resulted in the pollution of 

the surroundings, creates eyes sore 

and odour nuisance. The open 

discharge of liquid waste can 

contaminate water source thereby 

leading to outbreak of disease such as 

cholera.  

The discharge of liquid waste could 

also affect surface and ground water 

quality (Sango Doyin 1991). Hence, 

the management and control of waste 

at all stages of production collection, 

transportation treatment and ultimate 

disposal is a relatively social 

imperative (Salami et al, 2011). 

Increasing population levels, booming 
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economy, rapid urbanization and the rise in community living standards have 

greatly accelerated the municipal liquid waste generation rate in developing 

countries (Minghua et al, 2009). Indiscriminate discharge of liquid waste has 

become a common feature of most Nigeria towns and cities since the recent 

past. Inhabitants in the urban areas tend to discharge liquid waste as if it has no 

implication on their environment and social welfare. 

In Abuja Municipal Area Council, population surges has given rise to a 

heavenly built environment where in houses are most closely built than before, 

which has then resulted in the discharge of household (domestic) waste in such 

built up areas. Waste disposed is a serious sanitary problem in AMAC. The 

problem seems to be defying solution, that a proper understanding of the 

generating, disposal and management of liquid waste becomes imperative for 

this study.  

 

Materials and Methods  

Method of data collection 

The method of data collection here was mainly based on questionnaire 

administration by direct contact with the respondent and the observation and 

note taking process. However, documentation can serve as a source of data 

collection, this include relevant books and journals, academic literature, past 

and present investigation, official report and statistics as well as records from 

institution. While the observation and note taking process referred to the classic 

method or scientific method of accumulated knowledge of biologist, physicist, 

astronomer, chemist, and other natural scientist including geographers. It is 

build up on century of systematic observation, much being of phenomena in 

their natural surrounding rather than in laboratory. The student is guided by his 

idea and theory about what he sees or observes around him. The observation 

and note taking is use to collect data for primary source. 

 

Data Analysis  

Results will be presented in tables using frequency. 

 

Results and discussion  

Liquid Waste Generation  

Information regarding the types qualities of wastes generated is important in 

planning the waste management system, planning disposal sites, processing 
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alternatives in selecting collection equipment and assessing labour 

requirements.  

 

Table 1.WUPA Waste Water Treatment Plant Lab Data  

S/NO Parameters  Methods IFN EFF/JAN Efficient 

CY(%) 

1 PH  Electrometric  7.41 7.10 NA  

2 Conductivity  Electrometric 350 290 NA 

3 IDS (mg/l) Electrometric 180 150 NA 

4 Turbidity 

(NTU) 

 

Nephenometric  

100 7.0 NA 

5 TSS (mg/L) Gravimetric 180.1 12.2 93 

6 BOD (mg/L) Respirometric  165 3.0 98 

7 COD (mg/L) Open Reflux  400 10.0 97.5 

8 D.O (mg/L) Electrometric  1.5 6.5 NA 

9 NH4(mg/L) Photometric  10.1 1.2 89 

10 PO4(mg/L)  Photometric  5.0 1.9 62 

11 NO3(mg/L) Photometric  20.1 15.9 21 

12 NO2(mg/L) Photometric  1.2 0.07 94 

13 Total Coliform  CFU/100ml 3000 40 98.7 

14 Faecal 

Coliform  

MPN/100ml 1600 24 98.5 

 Source: Lab. Work, 2021  

 

Table 2. Efficiency of WUPA Treatment Plant  

S/N

O 

INF 

(FEB

) 

2018 

EF

F 

EFFICIENC

Y % 

INF EFF(MARC

U) 2018 

EFFICIENC

Y % 

1 7.40 7.12 NA 7.30 7.11 NA 

2 320 300 NA 317 299 NA 

3 160 153 NA 159 150 NA 

4 110 10 NA 89 7 NA 

5 170.1 14.1 9107 120 9.8 91.8 

6 180 3.0 98 170 4 94.6 
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7 400 9.0 97.8 350 10 97 

8 2.0 7.0 NA 1.9 6.5 NA 

9 7.1 3.1 58% 6.0 0.9 NA 

10 4.7 1.7 73% 5.1 2.0 60.8% 

11 15.9 10.1 39 25.1 13.9 - 

12 1.0 0.17 83 0.90 0.07 92% 

13 3500 75 97 290

0 

120 95.9% 

14 1600 5 99.7% 150

0 

35 97.8% 

 Source: Field Work, 2021 
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Source: Field Work, 2021 

 

Table 3. EVALUATION OF PLANT DAILY INFLOW (m3/day) 

JANUARY -  JUNE 2021 

DAYS  MONTHS  

 

JANUAR

Y 

FEBRUAR

Y 

MARC

H  

APRI

L 

MAY JUNE 

2  11200  11,060  13,480  13150  13,880  16,220  

2  11,540  10,880  12,900  13,020  13,880  19,080  

3  12,010  10,700  12860  13,210  13,870  19000  

4  11,810  10680  12150  13,590  13,860  19,080  

5  11,810  11,260  12,050  13,700  13,880  19,580  

6  11,920  10,900  12,150  13,400  13,200  18,880  

7  12,700  11,280  12,520  13,400  7,410  22,310  

8  12,380  12,340  12,530  13500  13,200  19,360  

9  12,380  12,350  12,820  13,110  15,020  19,170  

10  12380  12,520  12,720  13,950  15,190  18790  

11  12,380  12000  12,160  13,660  24,590  17,740  

12  12,380  11,760  12,220  13,870  12,340  17,370  

13  11,830  11,850  12,150  15,030  13,400  17,280  

14  11560  12,240  12,160  - 1-

3,970 .  

16,510  12,910  

15  11,240  11,960  12,350  12,500  17,740  24,590  

16 .  10,880  12,150  12,260  14,250  12,420  24,595  

17  10,970  12,050  12630  13,780  16,340  24,500  

18  10,970  12000  12,350  14,340  19,760  24,600  

19  11,170  12,240  12,270  4,270  17,180  18,040  

20  11,350  12,330  12,550  14,240  24,600  20,310  

21   11000  12,520  12,640  24,610  24620 18,380  

22 10,870 12,540 12,440  

24,630 

24,610 20,850 

23  11,150  12,720  12,830  24,620  16,700  21,900  

24  10,960  12,990  19,450  11,690  12,800  21,800  
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25  10,590  12998  13,700  14,350  16,800  20,120  

26 -  10,600  12,920  13,770  14,160  22,290  20,960  

27  10,690  13,190  13,830  14,930  20,280  19,160  

28  10540  13,672  13,9S0  16,050  16,330  12,930  

29  10,500  
 

14,040  16,000  16,890  19270  

30  10,780  
 

13,780  13,890  18,040  19360  

31  10,780  
 

13030  
 

16,340  
 

TOTA

L  

153320  338,098 402,870   43572

0 

50009

0  

 

57196

5  

Source: Field Work, 2021 

 

Table 4. WUPA SEWAGE TREATMENT PLANT’S AVERAGE DAILY 

FLOW  

MONTHS  YEAR 2019  YEAR 2020  YEAR 2021   
m3/day  m3/day  m3/day  

JAN  28959  29626  18946  

FEB  29548  28585  20207  

MAR  30751  26632  29383  

APRIL  32973  26825.9  27904  

MAY  40829  25151.5  32339  

JUNE  38180.1  32973  32697  

JULY  36519  32,631  42197  

AUG  46662  35084  34032  

SEPT  45502  44565  29823  

OCT  40191  42791  25,380  

NOV.  31827  31270  20676  

DEC.  32021  21606  17,566  

 

A. DESIGN PARAMETERS  

The following are the design parameters applied in the design of Wupa Sewage  

Treatment Plant.  

Average Dry-weather Flow  = 131,250 m3/d  

Average Dry-weather Flow  = 5,500 m/hr 

Peak Flow     = 9,000 m/hr 
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Design Population    = 700,000 Population Equivalence (P.E) 

COD Load     = 64,000 kg/d  

BOD Load     = 42,000 kg/cl  

TSS Load     = 42,000 kg/d  

TKN Load     =7,700 kg/d  

B. UNIT OPERATIONS/PROCESSES  

The unit operations: in Wupa Sewage Treatment Plant can be basically divided 

into Physical and Biological Processes.  

Physical Processes: the physical processes involved in Wupa Sewage Treatment 

Plant includes: -  

i. Inlet Chamber this chamber received the raw sewage from the city 

and also detects high flow.  

ii. Coarse Screen: this is a mechanical device consisting of two (2), unit 

designed to receives raw sewage from the inlet chamber. It removes 

solid wastes above 5cm. It also consist of rake, slide rope and the 

ultrasonic light which detects differential level.  

iii. Screw Pump: a mechanical device which helps in lifting the raw 

sewage to the horizontal channel of about 8m high. It also aid 

homogenization of sewage. Wupa Sewage Treatment Plant has three 

(3) screw pumps which is been alternated.  

iv. Fine Screen: A mechanical device with step screens designed to 

remove debris and wastes above 4mm. The step screen is automated 

and can be manually operated to remove debris above 4mm. The 

debris are carried by the conveyor belt to the screening press for 

compaction and extraction and the extracted liquid goes back into the 

inlet chamber.  

v. Grit Chamber: last stage of the physical processes, having two (2) 

compartments for the removal of grease, grit, scum and colloidal 

particles. It contains 2 submersible pumps attached to each bridge to 

suck and pump sand into the central channel and then flow by gravity 

to the sand-pumping station. The Grit pumping station sends the grits 

to the clarifier while the clarifier separates grits from sewage. 

vi. Distribution Well: this consist of six (6) channels distributing sewage 

to each of the bioreactors.  

I. Biological Processes: the Biological processes involved in Wupa Sewage 

Treatment Plant include the following:  
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vii. Bioreactors: This represents the heart of the Treatment Plant where 

biological processes takes place. It has a volume of 2700m3, consist 

of twelve (12) Mammort rotors and eight (8) submersible mixers. The 

rotor introduces atmospheric oxygen into the sewage while the 

submersible mixer keeps the biomass in suspension. The following 

reactions take place in the bioreactors: (a) BUD removal (b) 

Nitrification and (c) DE nitrification with Hydraulic Retention Time 

(HRT) of 30.4 hours.  

viii. Sedimentation Tank: this ends the biological processes. It separates 

sludge  

Station  

from the water. The clean Water is passed to the disinfection while 

the  

sludge is removed by the Return Activated Sludge (RAS) pumps. 

ix. Return Activated Sludge (RAS): this consist of two (2) submersible 

pumps that returns activated sludge back into aeration tank.  

x. Disinfection Station/Tank: this consist of three (3) channels of 144 

UV lamps each where the clear water passes through for disinfection. 

The treated and disinfected water known as effluent is discharged 

into Wupa River. 

xi. Sludge Stream (Waste Activated Sludge): The activated sludge is 

been removed to the gravity thickener. 

xii. Gravity Thickener: this helps to thicken the sludge by removing 

excess water from the thickened sludge. 

xiii. Dewatering System: this helps to completely eliminate water from 

the sludge through belt-pressing. The recovered water is reintroduced 

into the system while the thickened sludge is sent to the drying bed 

for drying.  

 

The Control Room of Waste Water Treatment Plant 

The plant operates on the activated sludge process that relies on microbial 

population in mixed suspension to achieve the wastewater treatment. The Wupa 

Sewage Treatment plant operations are done in two main units:  

1. The unit operation  

2. The unit process  
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Unit operation: this involves the raw sewage (influent) undergoing physical 

treatments from the intake structure of the screen and grease chambers, the 

partially treated sewage than goes to distribution well for transport to the next 

stage of operation.  

 

The Collection Point of Waste Water 

Unit process: This involves the biological and chemical treatment of the pre-

treated sewage by ensuring an unlimited supply of oxygen to facilitate aerobic 

microbial biodegrading activity. 

This microbial activity takes place in the aeration tank after which the sewage 

in transported to the clerified’s mount sedimentation tanks where the effluent 

would be ready for disinfection before final discharge to the stream.  

Sludge formed at the clarified is then collected and transported to the 

dewatering house from where it is concentrated and sent to the dry beds before 

it’s used as manure. Part of the sludge in the clarifier would be recycled to the 

aeration tank in order to maintain adequate food to microorganisms (FM) ratio. 

 

Sewage Treatment Process 

The treatment process is divided into physical and biological phases. The 

physical phase is the primary process while the biological phase is the 

secondary process. The mimic panel in the control room gave an overview of 

the plant structures and operations.  

 

Primary treatment  

The sewage flow from the sewers across the city center which flown by gravity 

to the treatment plant through a trunk sewer of 1.6mm diameter.    

a. Coarse Screen  

The sewage flows to the coarse screen which traps and removes any 

waste and debris larger than 5cm.  

b. Low Lift Pumping Station  

The low lift pumping station then transfer the sewage to the fine screen 

through 8m distance and in the process aerates and homogenizes the 

sewage that comes in through the coarse screen.  

c. Fine Screen  

The fine screen removes all organic waste from the sewage. It dewaters 

the debris and removes all non-bio gradable waste larger than 5mm.  
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d. Grit Chamber  

The grit chamber contains Scraper bridge for the removal of sand and 

grease. The velocity of the incoming sewage is adjusted to allow the 

settlement of sand, grit stones, and broken glass. There are four section 

pumps which remove the sand and blows which introduce oxygen into 

the grit chamber to aid the process.  

e. Clarifier  

The sewage flows through large tanks, called primary clarifiers. The 

tanks are used to settle sludge while grease and oil rise to the surface and 

are skimmed off. The clarifiers are usually equipped with mechanically 

driven scrapers that continually driven to collect sludge towards a hopper 

in the base of the tank where it is pumped to sludge treatment facilities.   

 

Secondary Treatment 

a. Bioreactors  

The treatment plant has 6 bioreactors with each having capacity to treats 

2,000 cubic metres of sewage per hour. However, due to the low volume 

of sewage bring received at the plant, only two bioreactors are being used 

presently. The bioreactors has mixer and mammoth rotor which 

introduces molecular oxygen into the system, to mix the sewage and 

avoid sedimentation. The microorganisms require the dissolved oxygen 

to act and degrade the sewage. The bioreactor uses the Activities sludge 

system with extended aeration.    

Aeration Tank: the aeration tanks are used to grow useful bacteria’s who 

will crack the sewer into water and sludge. Using oxygen and feeding 

the aeration tanks with return active sludge as an uninterrupted process 

provides a healthy environment for the bacteria. The control of the 

environment is by PLC who is getting inputs from several measurement 

equipment such as oxygen measurement, nitrogen analyzer. At the 

operator panel values can be changed and the process can be fine-tuned. 

b. Sedimentation Tank 

The final step in the secondary treatment stages is to settle out the 

biological flow or filter material through a secondary clarifier and to 

produce sewage water containing low levels of organic material and 

suspended matter.  
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a. Disinfection  

The purpose of disinfection in the treatment of waste water is to 

substainlly reduce the number of microorganisms in the water to be 

discharged back into the environment for the later use of drinking, 

bathing, irrigation, etc. the effectiveness of disinfection depends on the 

quality of the water being treated like; cloudiness, PH, etc, the type of 

disinfections being used, the disinfectant dosage (concentration and 

time) , and other environmental variable, cloudy water will be treated 

less successful, since solid matter can shield organisms, especially from 

ultraviolet light or if contact times are low. Generally, short contact 

times, low dose and high flows all militate effective disinfection. 

Common methods of disinfection include ozone, chlorine, ultraviolet 

light, or sodium hypochlorite.  

The Wupa Sewage treatment Plant uses Ultraviolent (UV) light to 

disinfect the effluent. Because no chemicals are used, the treated water 

has no adverse effect on organisms that later consume it, as may be the 

case with other methods. UV radiation causes damage to the genetic 

structure of bacteria, viruses, and other pathogens, making them 

incapable of reproduction. The key disadvantages of UV disinfection are 

the ne4ed for frequent lamp maintenance and replacement and the need 

for a highly treated effluent to ensure that the target microorganisms are 

not shielded from UV radiation.     

Dewatering plant: Here, the water passes through the ultraviolet rays. 

This is to kill the remaining bacteria’s which escaped other parts of the 

treatment process. 

 

Water is discharged into Wupa River, which the community people use for 

domestic and agricultural purpose. 

b. Sludge Treatment and Disposal 

The sludge accumulated in a wastewater treatment process must be 

treated and disposed off in a safe and effective manner. The purpose of 

digestion is to reduce the amount if organic matter and the number of 

disease-causing microorganisms present in the solids.  
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The most common treatment options include anaerobic digestion, aerobic, and 

compositing, incineration is also used, albeit to a much lesser degree. The 

sludge passed through a so-called pre-thickener which de-waters the sludge.    

 

Laboratory 

The Wupa Sewage treatment Plant has a well-equipped laboratory where 

samples taken at different stages of the treatment process are analyzed to ensure 

quality of treatment process. It is the most sensitive section of the plant. 

Equipment at the laboratory include weighting balance, magnet stirrer, suction 

pump, microscope, turbid meter, oven, thermo-reactor, spectrophotometer, 

digester, furnace, water bath, centrifuge among others.  

 

Conclusions 

In the past seven to eight decades environmental issues have been and still on 

the priority, government all over the world have paid attention on environmental 

issues, such as soil degradation, desertification, biodiversity lost, desert 

encroachment, climate change, drought, waste management, acid rain, pollution 

among others of all these, the issue of how to manage waste has been and still 

be a major challenge in cities.  

The beauty of any environment lies in its good sanitary condition. This is so 

because, when an environment is clean the lives of citizenry are not threatened 

by illnesses and other environmental related problems. Proper waste (liquid) 

disposal and management involves the discharge of the waste from our homes, 

industries and public outfits for example hotels, hospitals and schools at a 

specific place and the control and removal of waste from places where they can 

cause hazards to a place where they are less hazardous to public and the 

environment. 
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