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 Addis Ketema is one of the ten sub-cities of Addis Ababa, where the biggest market and the biggest bus station in 
Ethiopia are located. The liquid waste that is generated from this sub-city is not being handled properly. The 
objective of this study is to assess the liquid waste handling practice of Addis Ketema and its impact on Shankela 
River. The data is collected by observation, interviewing garage employees, and interviewing residents. In 
addition, a triplicate water sample was collected from four sampling sites of Shankela River by using grab 
sampling. The physicochemical characteristics of the river such as temperature, pH, electric conductivity, 
dissolved oxygen, total suspended solids, total dissolved solids, biological oxygen demand, and chemical oxygen 
demand were analyzed to determine the impact of the poor liquid waste handling practice of the sub-city on the 
river. The main reasons that contributed to the poor liquid waste handling practice of Addis Ketema are the 
discharge of untreated effluents from small and large scale factories, the migration of people from different parts 
of the country, the poor liquid waste handling practice of residents, the poor solid waste handling practice of 
Merkato and Autobis Tera, the poor liquid waste handling practice of condominium’s and the poor liquid waste 
handling practice of garages. The interview result shows that out of 81garage employees, only 43 percent have a 
perception about the health and environmental impacts that come with the poor handling of garage effluent. The 
questioners that are collected from residents show that compared to other zones, zone 3 has poor liquid waste 
handling practice. Zone 3 is the third zone with 61 out of 100 residents in having low perception about 
environmental pollution. It is the first zone in having large number of residents, with 87 out of 100 residents, to 
be affected with water-borne diseases. It is the third zone with 62 out of 100 residents in dumping their liquid 
waste improperly. It is the last zone with 12 out of 100 residents in handling the generated liquid waste properly 
and it is the second zone with 45 out of 100 residents in using bottled water over the water that is supplied by 
Addis Ababa water and sewerage authority. The physicochemical characteristics of Shankela River indicate that 
even though the river is polluted by other factors before entering into the sub-city, the poor liquid waste handling 
practice of the sub-city is affecting the river even more by increasing the pollutant load. Developing sanitary 
infrastructures, Awareness creation, enforcing environmental laws are some of the methods that can be 
employed to improve the poor liquid waste handling practice of Addis Ketema. 
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INTRODUCTION 

Water is one of the main necessities to live on planet earth 
(Gbadegesin and Akintola, 2020; Goncharuk, 2013; Ukpaka and 
Ukpaka, 2016). Water is used for different purposes such as 
domestic, industrial, and agricultural activities (Berhe, 2020). 
After the water is used for different activities, it will be 
changed into wastewater. According to Amoatey and Bani 
(2011), wastewater is water, whose physical, chemical, and 

biological property is changed due to the introduction of 
certain substances. Domestic wastewater in general, grey and 
black water in particular generates a large amount of 
wastewater in cities (Oladoja, 2017). Industrial effluents are 
also increasingly contaminating the environment from time to 
time (Iqbal et al., 2019). According to Palaniappan et al. (2010), 
industrial sectors are also responsible for dumping 300-400 
million tons of heavy metals, solvents, toxic sludge, and other 
wastes into water bodies each year.  
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According to Abebaw (2017) and Manderso (2018), 80-90 
percent of the world’s wastewater is discharged directly into 
the environment without treatment. This indicates that many 
countries around the world are not managing their wastewater 
properly. This might be resulted due to the poor development 
of sanitation facilities. According to van Dijk et al. (2013), 
about 2.6 billion people have no access to improved sanitation. 
Due to this, different environmental media such as water and 
soil are being affected by contaminants (Pirastu et al., 2013). 
Even though the liquid waste handling facilities are increasing 
substantially in developed countries, the situation is different 
in developing countries (Manderso, 2018).  

More than half the population in developing countries does 
not have access to sanitation (Mekonnen, 2012). In most 
developing countries, lack of sanitation infrastructure has 
been the main reason for the poor liquid waste handling 
practice (Bosch et al., 2001; Joshi and Amadi, 2013). According 
to Manderso (2018), only 32 percent of developing countries 
have access to sanitation services. This problem is aggravated 
by rapid population growth, urbanization, and 
industrialization (Liyanage and Yamada, 2017, Musoke et al., 
2018). Due to this, the planning and expansion of sanitary 
infrastructures in most African countries are very difficult 
(Loucks and van Beek, 2017). Many governments of African 
country do not give attention to wastewater collection and 
handling facilities because they are dealing with war, conflict 
and food security (Haddis et al., 2014). Moreover, the habit of 
open field disposal is another big problem in developing 
countries (Shrestha, 1988).  

Almost all of the sewerage systems and wastewater 
treatment plants in Ethiopia are poorly managed (Haddis et al., 
2014). The coverage of sanitation facilities in the country is 
very low (Admassu et al., 2004). About half of the households 
in Ethiopia openly discharge grey water into public properties 
such as drainage lines, streets, and nearby open spaces, and 
only 4.5 percent of Ethiopians have access to flush and pit 
latrines (Manderso, 2018).  

The 2007 senses indicate that over three million people live 
in Addis Ababa (CSA, 2012). This population is expected to rise 
to 7.5 million in 2030. However, the development of sanitation 
infrastructure in Addis Ababa is very slow. This city has two 
main sewage treatment plants. The first plant, which is called 
the Kality treatment plant, treats around 7600m3/d. The second 
treatment plant is called the Kotebe treatment plant. This plant 
only treats sludge from septic tanks that are transported by 
vacuum tracks (Van Rooijen and Taddesse, 2009). In Addis 
Ababa, the liquid waste that is generated from industries, 
institutions, and residents is not being handled properly. 
Moreover, the overflow of stormwater into the streets 
especially during the rainy season poses additional sanitation 
problems (McFarland et al., 2019).  

If the generated liquid waste is not managed properly, it 
will harm the health of both humans and the environment 
(Bienfang et al., 2011; Gbadegesin and Akintola, 2020; Jensen 
et al., 2018). Wastewater typically contains disease-causing 
agents, oxygen demanding waste, water-soluble inorganic 
chemicals, inorganic nutrients, organic chemicals, sediments, 
radioactive waste, etc. (Amin et al., 2014). Around 842,000 
people die every year worldwide due to water-born diseases 
(Chalchisa et al., 2018). Unsanitary environments are favorable 

for the outbreak and spread of different communicable 
diseases (Exum et al., 2019; Kayiwa et al., 2020; Mekonnen, 
2012). Typhoid, trachoma, guinea worm, malaria, 
Cryptosporidium parvum, and sleeping sickness are some of 
the diseases that result from contaminated water (Busvine, 
1993; Li et al., 2019). Eutrophication, which is caused by the 
presence of excessive nutrient in water bodies, affect the 
aquatic ecosystem by covering the surface of the water body by 
algae, decreasing dissolved oxygen, altering the penetration of 
light into water bodies and creating a bad odor (Dorgham, 
2014). The industrial effluents that contain different heavy 
metals such as chromium, silver, nickel, copper, arsenic, and 
lead are increasingly affecting the environment from time to 
time (Bazrafshan et al., 2015; Noreen et al., 2017). According 
to Wu et al. (2016), heavy metals have carcinogenic, 
mutagenic, and teratogenic behavior. Liver damage, lung 
damage, kidney damage, gastric damage, vomiting, pulmonary 
congestion, and diarrhea are some of the health effects that are 
caused by heavy metals (Jaishankar et al., 2014). The wastes 
from garages such as used oil, paint, lubricants, cleaning 
solvent, used batteries and petroleum products are also 
causing a significant problem by contaminating water bodies 
(Fayiga et al., 2018). Therefore, managing wastewater is very 
crucial for living in a clean and healthy environment. Handling 
and treatment of wastewater are important steps in 
wastewater management. According to Parween and 
Ramanathan (2019), wastewater management is a systematic 
administration activity that provides proper collection, 
handling, treatment, and disposal of wastewater in an 
environmentally friendly way.  

Out of ten sub-cities, Addis Ketema is one of the sub-city of 
Addis Ababa. The biggest market in Ethiopia, Merkato is 
located in this sub-city. The biggest bus station in the country, 
Autobis Tera is also located in this sub-city. Due to these two 
main reasons, a large population can be found in this sub-city. 
This sub-city has a big problem in handling both solid and 
liquid wastes. The blockage of open drainage channels by solid 
waste, the entry of sewage into water supply pipes through 
leaky joints, the poor solid and liquid waste handling practices 
of residents, industries, and garages, are some of the problems 
that can be observed in Addis Ketema. These problems need to 
be scientifically studied and mitigated for improving the 
quality of liquid waste handling practice of Addis Ketema and 
minimizing the pollution of Shankela River.  

Some researchers researched the liquid waste handling 
practice of the different parts of the country, Ethiopia 
(Alemayehu et al., 2020; Amare et al., 2017; Beyene et al., 
2015; Haddis et al., 2014; Manderso, 2018; Van Rooijen and 
Taddesse, 2009). However, as far as the knowledge of the 
authors is concerned, no research has been conducted on the 
sub-city of Addis Ketema. Therefore, this study aims to assess 
the liquid waste handling practice of Addis Ketema by 
collecting data using interviews, questioner, and observation. 
This study also aims to assess the impact of the poor liquid 
waste handling practice of Addis Ketema on Shankela River by 
characterizing the river at different sampling points. 
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MATERIALS AND METHODS 

Study Area 

Addis Ketema is located at 9002’59” N and 38043’54” E and 
has an altitude of 2459 m. It has an average temperature, 
rainfall, and relative humidity of 15.9 C0, 1,089 mm, and 60.7 
%, respectively. As of 2011, this sub-city has a total population 
of 271,644. Addis Ketema sub-city has ten administration 
zones and covers a total area of 7.41 Km2. Different schools, 
hospitals, theater halls, churches, mosques, the largest market 
in the country, the largest bus station in the country, and small 
and large scale industries are located in Addis Ketema. Figure 
1 shows the study area, which is Addis ketema sub-city. 

Data Collection and Analysis 

The data was collected by observation, interviewing the 
officers of both Addis Ababa environmental protection 
authority (AAEPA) and Addis Ketema environmental 
protection authority (AKEPA), and interviewing some 
employees that work in garages. There are 42 garages and 435 
garage employees in Addis Ketema. The garage employee’s 
perceptions of the health and environmental impact that 
comes with the poor liquid waste handling practices of the 
garage were assessed. Data is also collected by questionnaires 

from residents. The participants, who filled the 
questionnaires, were randomly selected. The questioner data 
was collected by four BSc students. The participants were 
informed and assured that the survey is purely for academic 
purposes. The sample size of the garage employee’s interview 
and residents’ questionnaires is determined using Slovin’s 
formula as follows (Slovin, 1960): 

𝒏 =
𝑵

(𝟏 +𝑵𝒆𝟐)
, 

where n is the sample size for the infinitive population, N is 
the population size and e is margin of error (e=0.1). 

The sample size of the interview (garage employees) was 
81. The sample size of the questioner (residents) was 1,000. 
The status of the residents, who filled the questionnaire is 
presented in Table 1. 

The data that was obtained from the questionnaire is 
organized into five main categories. These are (1) the number 
of residents that have a perception about environmental 
pollution, (2) the number of residents that have been affected 
with water-borne diseases, (3) the number of residents that 
dump their solid waste improperly such us in drainage 
channels, (4) the number of residents that handle the 
generated liquid waste properly such as discharging their 

 
Figure 1. Study area 
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wastewater in septic tanks, and (5) the number of residents 
that purchase bottled water for drinking purpose.  

 It is important to evaluate the resident’s perception of 
environmental pollution. When a large number of residents 
have a perception of environmental pollution, a large number 
of residents will handle their liquid waste appropriately. The 
number of residents that have been affected by water-borne 
diseases can be one indicator of poor liquid waste handling 
practices. This has a direct relationship with the way how the 

residents handle their liquid waste. If a large number of 
residents have been affected, there might be a problem related 
to how residents handle their liquid waste. The number of 
residents that dump their solid waste properly and the number 
of residents that handle their liquid waste properly was 
assessed and the generated data was supported by observation, 
interviewing AAEPA officials, and AKEPA officials. The 
number of residents that purchase bottled water for drinking 
purposes can indicate whether the water that is supplied by 
Addis Ababa Water and Sewerage Authority (AAWSA) is safe 

Table 1. Status of the participants who participated in filling the questionnaire 

No Zone No. of participants 
(Sample size) 

Age Educational status 
Range No. Range No. 

1 Zone 1 100 

12-18 41 Illiterate 32 
19-45 36 Elementary School 2 
46-50 18 High School 29 
51-80 4 BSc 34 
81< 1 MSc and above 3 

2 Zone 2 100 

12-18 21 Illiterate 54 
19-45 32 Elementary School 8 
46-50 28 High School 11 
51-80 13 BSc 23 
81< 6 MSc and above 4 

3 Zone 3 100 

12-18 11 Illiterate 65 
19-45 31 Elementary School 2 
46-50 33 High School 6 
51-80 19 BSc 26 
81< 6 MSc and above 1 

4 Zone 4 100 

12-18 26 Illiterate 46 
19-45 34 Elementary School 5 
46-50 15 High School 18 
51-80 17 BSc 31 
81< 8 MSc and above 0 

5 Zone 5 100 

12-18 34 Illiterate 29 
19-45 18 Elementary School 5 
46-50 28 High School 27 
51-80 17 BSc 36 
81< 3 MSc and above 3 

6 Zone 6 100 

12-18 23 Illiterate 51 
19-45 32 Elementary School 1 
46-50 31 High School 19 
51-80 12 BSc 27 
81< 2 MSc and above 2 

7 Zone 7 100 

12-18 29 Illiterate 49 
19-45 32 Elementary School 4 
46-50 11 High School 23 
51-80 26 BSc 24 
81< 12 MSc and above 0 

8 Zone 8 100 

12-18 36 Illiterate 44 
19-45 26 Elementary School 7 
46-50 21 High School 27 
51-80 13 BSc 22 
81< 4 MSc and above 0 

9 Zone 9 100 

12-18 31 Illiterate 49 
19-45 26 Elementary School 4 
46-50 36 High School 18 
51-80 5 BSc 29 
81< 2 MSc and above 0 

10 Zone 10 100 

12-18 36 Illiterate 48 
19-45 28 Elementary School 7 
46-50 24 High School 17 
51-80 11 BSc 26 
81< 1 MSc and above 2 
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for drinking. If there is poor liquid waste handling practice in 
one area, the probability of contamination of the water supply 
system is very high. However, drinking bottled water might be 
related to the economic background of the residents that live 
around that area. To consider this factor, the data is supported 
by observation.  

A triplicate water sample was also collected from four 
locations of Shankela River by using grab sampling to 
determine the impact of the poor liquid waste handling 
practice of the sub-city on the river as shown in Figure 2. The 
generated data was averaged and the standard devation was 
analyzed using Microsoft Excel 2013. The river is flowing from 
point A to the direction of point D. 

The sampling site was selected by considering the active 
sites, where different pollutants from small-scale and large-
scale factories, garages, sewerage channels, and toilet 
effluents join the river. The first and fourth sampling points 
were selected at the point where the river enters and exits the 
sub-city respectively. Table 2 shows the geographical 
coordinates of the four sampling sites. 

 
Table 2. Geographical coordinate of sampling points 

No. Sampling 
Point 

Coordinate 
X Y Z 

1 A 9.035003 38.71680 2403 
2 B 9.030575 38.71857 2392 
3 C 9.028808 38.71820 2388 
4 D 9.022081 38.71876 2386 

 

The temperature, pH, electric conductivity (EC), and 
dissolved oxygen (DO) were measured on-site using portable 
instruments. The temperature and pH were measured using a 
portable pH/temperature meter (Model HANA 83141). The DO 
and EC were measured using a portable DO meter (Model WTW 
Oxi 3310 SET 1) and portable EC meter (Model HANA HI 8733) 
respectively. Total suspended solids (TSS) and total dissolved 
solids (TDS) were analyzed by the gravimetric method. 
Biological oxygen demand (BOD5) was analyzed by 5210 
respirometric monometric method and chemical oxygen 
demand (COD) was analyzed by 5220 colorimetric methods 
using a spectrophotometer (Model Hath DR3900). All 
wastewater parameters were analyzed according to Rice et al. 
(2012). 

RESULTS AND DISCUSSION 

Liquid Waste Handling Practice of Addis Ketema 

According to the data, which is collected by observation 
and interviewing the officers of both AAEPA and AKEPA, it can 
be said that six main reasons contributed for the poor liquid 
waste handling practice of Addis Ketema. These are;  

• the discharge of untreated effluents from small and 
large-scale factories,  

• the migration of people from different parts of the 
country, 

 
Figure 2. Sampling points in Shankela River 
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• the poor liquid waste handling practices of residents,  

• the poor solid waste handling practices of Merkato and 
Autobis Tera,  

• the poor liquid waste handling practice of the 
condominium houses, and  

• the poor liquid waste handling practice of garages.  

There are around 72 small-scale factories (27 textile 
factories, 22 metal finishing factories, and 23 shoe factories) in 
this sub-city. These factories discharge their effluent directly 
into the open drainage channels that were originally designed 
to transport stormwater. Since these factories are unregistered 
by the government and located in small villages along with 
poorly constructed residential homes, they are not being 
inspected by both AAEPA and AKEPA. In addition to the 
factories’ employees, the residents that live near these 
factories are exposed to different chemicals. The heavy metals 
that are found in the effluents have the potential to cause 
adverse environmental and health impacts (Williams, 2004). 
There are also around 12 large-scale factories, which include 
candle factory, plastic factory, metal finishing factory, tannery 
factory, and textile factory. The effluents especially from 
tannery and textile factories discharge their untreated effluent 
directly to the nearby river. Even though AKEPA is trying to 
stop this pollution by creating awareness and enforcing the 
environmental law, they are not being successful in stopping 
these factories from contaminating the environment.  

A large amount of the population is migrating from 
different parts of the country to Addis Ababa to find a better 
job, earn a good salary and have a better life. The two main 
reasons for these large amounts of migration especially to this 
sub-city are the presence of Merkato, the largest market in the 
country, and Autobis Tera, the largest bus station in the 
country, in Addis Ketema. Most of the migrants that come from 
the rural part of the country have little or no perception about 
the health and environmental impact resulted from the poor 
handling of solid and liquid wastes. Some residents throw their 
solid waste on the street and open drainage channels, which 
leads to the overflow of sewage into the street and resident’s 
homes. This makes the liquid waste handling system very 
difficult and unsanitary (Gbadegesin and Akintola, 2020). 
According to Nalwanga and Ssempebwa (2011), poor drainage 
system causes many environmental and public health 
problems. This problem becomes worse during Ethiopian rainy 
seasons (June, July, August, and September). Migration is also 
one of the reasons for the increment of homeless people in the 
city, which in turn have a negative impact on the liquid waste 
handling process. Migrants and homeless people are not the 
only contributors for the poor liquid waste handling practice. 
Some residents of Addis Ketema are also responsible for 
throwing their solid waste on the street and open drainage 
channels. They also discharge their grey and black water into 
drainage channels.  

The poor solid waste handling practice of the sub-city also 
plays a big role in the poor liquid waste handling practice. Each 
day, a large amount of solid waste is generating from residents, 
industries, Merkato and Autobis Tera. Since the generated solid 
waste is not being managed properly, it is affecting the liquid 
waste handling process. The poor solid waste handling process 
leads to the contamination of soil, surface water, and 

groundwater (Deeba et al., 2019; Majolagbe et al., 2016, 2017; 
Mukama et al., 2016). 

The poor liquid waste handling practice of the 
condominium houses is also causing adverse impacts. These 
condominiums use septic tanks as a low-cost treatment plant. 
However, these septic tanks are not being emptied 
periodically. A good example of this is the septic tank, which 
is located in zone 3. Due to this reason, sewage is overflowing 
from the septic tank into residents’ homes.  

All garages in Addis Ketema discharge their untreated 
effluent directly into open drainage channels. The garage 
effluent contains used oil, which is generated from 
maintenance and car body repair shops. According to El-
Gawad (2014), used oil can reduce the treatment efficiency of 
wastewater treatment plants and causes fire hazards if not 
managed properly. 

The interview result shows that out of 81garage employees, 
43 percent have a perception of the health and environmental 
impacts that come with the poor handling of garage effluent. 
However, the rest of the employees, which is 57 percent, does 
not have a perception about this. They think that discharging 
garage effluent such as used oil into open drainage channels is 
the proper way of disposing of the effluent. 

The questionnaire data that is collected from 1,000 
residents over 10 zones of Addis Ketema are summarized in 
Table 3. Out of 100, more than 80 residents have a perception 
of environmental pollution in zone 1, 2, 4, 7, and 8. In zone 5, 
6, 9, and 10, more than 70 residents have a perception of 
environmental pollution, but in zone 3, only 61 residents have 
perception. On average, around 80 percent of residents have a 
perception, which indicates that lack of awareness might not 
be the main reason for the poor liquid waste handling practice 
of Addis Ketema. However, residents in zone 3 have the lowest 
perception compared to other zones therefore, AKEPA should 
work on awareness creation in this zone.  

One of the impacts of the poor liquid waste handling 
practice is its impact on human health. In zone 3, 85 out of 100 
residents have been affected by water-borne diseases. In zone 
2, 5, and 8, more than 70 residents and in zone 1, 4, 6, 7, 9, and 
10, more than 60 residents have been affected. On average, 
around 70 percent of the residents have been affected. This is 
a very high number. The main reason for this might be due to 
the entry of sewage into water supply pipes through leaky 
joints (Attia et al., 2010).  

Table 3. Summary of the data that is collected by the 
questionnaire 

Zone 
Question 

1 2 3 4 5 
1 89 69 34 26 26 
2 83 71 44 31 35 
3 61 87 62 12 45 
4 88 62 48 24 35 
5 79 73 54 36 39 
6 78 61 57 27 29 
7 84 64 42 28 27 
8 86 76 37 21 36 
9 75 65 42 18 34 

10 76 64 36 24 23 
Average 79.9 69.2 45.6 24.7 32.9 
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In zone 3, 62 out of 100 residents dump their solid waste 
improperly such as in drainage channels. Since Shankela River 
mainly flows along zone 3, most of the solid waste is dumped 
on this river and this was observed during field visits. More 
than 50 residents dump their solid waste improperly in zone 5 
and 6. More than 40 and more than 30 residents improperly 
dump their solid waste in zone 2, 4, 7, and 9 and in zone 1, 8, 
and 10, respectively. On average 45.6 percent of the residents 
dump their solid waste improperly.  

Out of 100 residents, more than 30 handle their liquid 
waste appropriately in zone 2 and 5. In zone 1, 4, 6, 7, 8, and 
10, more than 20 residents appropriately handle their liquid 
waste. In zone 9 and 3, only 18 and 12 residents appropriately 
handle their liquid waste respectively. On average, only 24.7 
percent of residents appropriately handle their liquid waste. 
This is a small number, which indicates that most residents 
handle their liquid waste improperly such as discharging 
untreated wastewater on the street, on open drainage 
channels, and on a river. Poorly handled liquid waste can cause 
a serious impact on both environment and health (Kijanga, 
2019). 

In zone 3, out of 100 residents, more than 40 buy and use 
bottled water for drinking purposes than using the water that 
is supplied by the city’s water and sewerage authority. This is 
a relatively higher number of residents than the other zones. 
In this zone, a large number of residents have been affected by 
water-borne diseases. To prevent water-borne diseases that 
are caused by poor liquid waste handling practice, residents 
that have the economic strength buys bottled water while 
others boil water before drinking. More than 30 residents buy 
bottled water in zone 2, 4, 5, 8, and 9. In zone 1, 6, 7, and 10, 
more than 20 residents buy water. On average, only 32.9 
percent of residents buy and use bottled water to drink. 

The Impact of Poor Liquid Waste Handling Practice on 
Shankela River 

Most of the effluent in the open drainage channels of Addis 
Ketema flows directly in to a river, which is commonly called 
the Shankela River (Tarekegn and Truye, 2018). As mentioned 
earlier, small-scale industries and garages discharge their 
effluent directly into the open drainage channels. This river is 
also contaminated by the solid waste that is dumped by the 
residents and the effluents from large-scale factories, which 
are located in this sub-city. Some of the toilets, which are 
constructed by the sub-city’s sanitation department for the 
residents, are connected with this river by pipes. This allows 

the sewage from the toilet to be disposed of directly into the 
river without treatment. The physicochemical characteristics 
of Shankela River that are determined by taking samples from 
four active sites have been averaged and presented in Table 4.  

As shown in Table 4, the EC, TSS, TDS, BOD5, and COD of 
all sampling points are above the permissible limit and the DO 
level in all sampling points is lower than the minimum amount 
of DO that should be present in the river. Compared to 
sampling point A, which represents the sampling point as the 
river enters into the sub-city, the EC, TSS, TDS, BOD5, and COD 
load of the river increased in sampling points B, C, and D. This 
indicates that even though the characteristics of the river at 
sampling point A is above the standard, the poor liquid waste 
handling practice of the sub-city is affecting the river even 
more by increasing the pollutant load. Compared to sampling 
point A, the EC, TSS, TDS, BOD5, and COD of the river are 
increased by 230ms/cm, 40mg/l, 482mg/l, 26mg/l, 21mg/l at 
sampling point D. Also, compared to sampling point A, the DO 
of the river is decreased by 2.4mg/l at sampling point D.  

The presence of high EC, TSS, TDS, BOD, and COD 
indicates that the river is contaminated by the high amount of 
organic and inorganic matter in the river (Anawar and 
Chowdhury, 2020). This might have resulted from the effluent 
from small and large-scale factories and toilets. The effluents 
from garages might also be responsible for the presence of a 
high amount of organic matter in the river. The high amount 
of BOD and COD are also responsible for the reduction of DO 
in the river (Bhateria and Jain, 2016; Jana and Sengupta, 1989).  

Since Shankela River is one of the contributory rivers to 
Akaki River, the contamination of this river affects the quality 
of Akaki River. According to Mekonnen et al. (2020), Akaki River 
is the most contaminated river in Ethiopia. Therefore, to 
increase the quality of the biggest river in the city, which is 
Akaki River, the contributory rivers should be kept protected 
from any kind of pollution. 

CONCLUSIONS 

The main reasons for the poor liquid waste handling 
practices of Addis Ketema are the discharge of untreated 
effluents from small and large-scale factories, the migration of 
people from different parts of the country, and the poor solid 
waste handling practice of Merkato and Autobis Tera. The poor 
liquid waste handling practice of garages, residents, and 
condominium houses also plays a significant role in the poor 

Table 4. Physicochemical characteristics of Shankela River 

No. Parameters 
Sampling sites 

Ethiopian 
standard A B C D 

Avg±SD* Avg±SD* Avg±SD* Avg±SD* 
1 Temperature (C0) 21.7±1.32 23.1±2.22 24.8±2.04 23.5±2.29 <25 
2 pH 6.7±0.31 8.1±0.86 7.1±0.90 7.7±0.60 6.5-8.5 
3 EC (ms/cm) 1045±8.39 1235±7.60 1263±8.16 1275±9.84 <800 
4 DO (mg/l) 4.36±0.97 3.20±0.33 2.78±0.88 1.96±0.76 >8.5 
5 TSS (mg/l) 118±10.88 123±16.54 141±13.26 158±11.53 <50 
6 TDS (mg/l) 368±13.88 513±25.27 737±38.53 850±26.85 <450 
7 BOD5 (mg/l) 25±2.07 34±5.83 48±8.37 51±7.00 <5 
8 COD (mg/l) 47±23.74 53±17.37 64±11.98 68±15.28 <20 

* - Standard deviation 
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liquid waste handling practice of Addis Ketema. Out of 81 
garage employees, 57 of them have a perception about the 
health and environmental impact that comes due to the poor 
handling practice of garage effluent and the rest 43 do not have 
a perception about this. Among the 10 zones of Addis Ketema, 
zone 3 is the most polluted zone in the sub-city. Relatively, 
residents in zone 3 have the lowest number of people that have 
a perception about the health impact due to environmental 
pollution and have the lowest number of people that discharge 
their wastewater appropriately. Moreover, the highest number 
of people that have been affected by water-borne diseases, the 
highest number of people that dump their solid waste 
improperly, and the highest number of people that use bottled 
water are found in zone 3. Shankela River, which is one of the 
Contributor River of Akaki River, is also being affected by the 
poor wastewater collection and handling practice of the sub-
city. Developing sanitary infrastructures, Awareness creation, 
enforcing environmental laws are some methods that can be 
employed to solve the poor wastewater collection and 
handling practice of Addis Ketema. Handling liquid wastes 
appropriately is a key factor in improving the quality of life in 
developing country including Ethiopia. Therefore, it is 
suggested that researches needs to be conducted on liquid, as 
well as solid waste handling practice of different cities of the 
country, to investigate the status of sanitation services and 
practices for improvement. 
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