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INTRODUCTION

CHAPTER ONE: 

1.1 Background

, Industrial and chemical pollution constitute 
the third major (land degradation and urban 
sanitation are first and second respectively) 
problem in Ethiopia (Zeleke ASM, et.al, 2010)

interviewed people in Adwa and 
surroundings have indicated that industrial 
effluents are directly discharged to the river of 
Assem and streams, which are polluting the 
water.



Cont
Environmental pollution derived from domestic and industrial 
activities is the main threat to the water qualities of the Assem 
River that passes through the town of Adwa and also devours 
effluents from the nearby Almeda Textile industry.

In Ethiopia there are various federal and regional Proclamations and 
regulations that prohibit the release of untreated liquid waste into 
natural water bodies and standards are set accordingly. 
For instance, the Ethiopian Public Health Proclamation No. 
200/2000 article 12 states that “no person shall dispose solid, liquid 
or any other waste in a manner which contaminates the 
environment or affects the health of the society”.

• Environmental Pollution Control Proclamation No.300/2002^ and 
Regulation No. 159/2008 address the management of hazardous 
waste; establishment of environmental quality standards for air, 
water, and soil; and monitoring of pollution.



Ethiopian Water Resources 
Management

Proclamation No. 197/2000^ and 
Regulation

No. 115/2005
• To ensure that the water resources of the 

country are protected and utilized for the 
highest social and economic benefits. 
Prescribed the requirements for wastewater 
discharge into water bodies.



Food, Medicine and Health Care 
Administration

and Control Proclamation No. 
661/2009

• It prohibited the discharge of untreated waste 
generated from septic tanks, seepage pits, and 
industries into the environment, water bodies 
or water convergences.



Standards for Industrial Pollution 
Control in

Ethiopia, EPA, 2003
• Provided provisional standard for emissions 

from specified industrial sectors to the 
atmosphere, water, and lands



Environmental Impact Assessment 
Guidelines on

Irrigation in Ethiopia, EPA 2004

• It recognized wastewater as one of the 
sources of water for irrigation and 
recommended to treat wastewater and 
comply with discharge standards for safe re-
use.



1.2 Statement of the problem
• As studies indicate textile 

wastes are characterized by 
strong color, high pH, high 
biochemical oxygen demand, 
high dissolved salts of 
chromium and other elements 
etc.

• The Almeda Textile discharges 
120 m3 of waste into the 
environment on a daily basis.

• Some of the constituents of 
the waste are chrome salts, 
sodium sulfide, sodium 
hydrogen sulfide, calcium 
hydroxide, saline and others. 





1.2 Objective

1.2.1 General Objective

• The main objective of this study was to 
compare and establish a base line information 
on how much the Almeda textile effluents and 
the urban wastes of Adwa town entering the 
Assem river are affecting the river and also 
assess the severity of environmental pollution 
in the immediate stream where the industry 
outlets its effluents.



1.2.1 Specific Objective
• Provide comprehensive background information for 

initiatives that anticipate to conduct researches, design 
and implement pollution alleviation measures for 
improving the water quality of the River of  Assem and / 
or Almeda textile;

• Assess the significance of chemical pollution from 
Almeda textile and the Adwa urban wastes as 
compared to their respective control sites;

• Identifying where and when the river’s pollution and its 
consequences are more pronounced and

• Assess what factors and / or processes prevail and 
control the situation spatially and temporally.



CHAPTER 
TWO:



Adwa, with a population of 79,924 (14,500 
households), is situated on South of the Soloda 
Mountain, where the River Assem joins River May 
Guagua,  River May Edaga, River may lemin all of 
which  outflows from opposite ends of Mount 
Soloda.
Almeda Textile PLC, was established in 1994 is 
found at 07 kilometers from the center of the town 
of Adwa on the main road to Axum 1006 Kms from 
Addis Ababa and 233 Kms from Mekelle

• It is currently producing all type of yarn, grey close 
of any type, finished fabrics (dyed, printed and 
belched) and both woven and knit Garments. It is 
also owned the more value adding process such as 
washing and drying, printing, and embroidery.

2.1 Site Description



sampling site selection 

8 sampling sites were 
chosen spatially along the 
water courses to reflect a 
consideration of all possible 
activities that are capable 
of affecting the quality of 
the river water. 

two samples from each 
sampling point was taken 
so as confirm precision and 
accuracy of measurements.



Sampling Methods

500 mL sized polyethylene sampling bottles 
were cleaned by washing with tap water 
before going to field work and in the field it 
was rinsed three times with water at the 
sampling station before the sample were 
collected.

During sampling, the mouth of the bottle was 
pointed upstream and hands downstream to 
avoid contamination.



The bottles were filled as full as possible because 
half-filling the bottle could leave more room for 
oxygen which could promote degradation of the 
sample.

All water samples after collection were preserved 
with appropriate medium, temporarily stored in 
ice packed cooler and shipped to Addis 
Pharmaceutical Factory-Adigrat, analytical 
laboratory room and stored in a refrigerator at 4 
0c until get analyzed.

Cont---



Laboratory analysis                                                 

Physico-chemical properties like: total dissolved 
solids, total hardness (mg/l of CaCO3), chloride 
(mg/l Cl-), pH, conductivity (μS/cm) and total 
dissolved solids (mg/L) and Alkalinity (mg/L) were 
determined using standard protocols of APHA 
(1998). 

• For each samples a triplicate laboratory analysis 
was done to have the precise value and the detail 
laboratory methods of analysis of the selected 
physicochemical parameters



CHAPTER 
THREE: 



3.1 Sources of Waste water loads 
onto the river of Assem 

The major pollution sources  
of Assem River includes: the 
nearby textile and marble 
industries  as well as the urban 
sewage.
According to Axum 

Agricultural Research Institute,
(2013) Soil compaction, land 
crusting, depletion of soil 
fertility, loss of internal 
drainage and in general land 
productivity reduction is 
among the major problems of 
the polluted area.



Impacts
The soil around the waste 
water disposal area of Almeda 
found containing too much 
sodium and has not enough 
calcium thereby causing land 
crusting, soil particle 
dispersion, internal drainage 
reduction and reduction of 
land productivity at large scale. 
The main problem of the land 
is Sodicity problem with 
alkaline soil. Low organic 
matter and poor soil fertility 
status is experienced by the 
land (Tsegay Ayele, 2013).



• Generally, excessive exposure to, 
and inhalation of, Cr(VI) can 
cause various diseases and can 
damage the liver, kidney, 
circulatory system, nerve tissue 
and blood-forming organs.



Comparing River Assem pollution with
respect to the urban sewage and the
Textile Effluents
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Overall pollution variations across the Study are

• the mean surface water pH in our study areas 
exhibited a slightly basic range (7.93). 

• The higher pH values observed in the river of 
Assem suggests that carbon dioxide, 
carbonate-bicarbonate equilibrium is affected 
more due to change in Physico-chemical 
condition (Karanth 1987).



Salinity
• The EC (in μS/cm) varied from 2.12 at Al-3, 406.5 at Sa-

2, 417 at Sa-1 (the control) 527, at AS-3 (at the 
confluence point), 619 at Al-5 and the maximum value 
of 795.5 at Al-4 with a mean value of 461.186 μS /cm. 

• The higher effluent conductivity values at Al-4 may be 
attributed to the high concentration of dissolved ions 
present in the textile.

• However, all the values and the mean conductivity 
were within the permissible range allowed by MEFCC 
(1,000 μS/cm) and the international standards (FAO 
=3,000) but Al-4 unsuitable for drinking (WHO standard 
is 750 μS/cm) with respect to salinity. 



cont
• the maximum conductivity value observed was 795.5 µs/cm which 

is somewhat higher than the prescribed limit set by WHO (750 
µs/cm) for drinking purposes and below the limit set by FAO and 
MEFCC (3,000 and1000µs/cm respectively) for irrigation indicating 
the presence of high amount of dissolved inorganic substances in 
their ionized form (Sankpal and Naikwade, 2012). 

Total dissolved solid (TDS) is a measurement of inorganic salts, 
organic matter and other dissolved materials in water (U.S. 
Environmental Protection Agency, Office of Water, 1986).
The result was increasing down the river at a start but decreased at 
confluence point.
The highest TDS value was 1875.5 observed at Al-3 (at the 
immediate outlet of the textile) and the lowest Sa-2 (159) above 
the textile but below the marble industry, at the confluence point, 
AS-3 (229.5) and Sa-1 (284) at the control.



Cont

Total dissolved solid (TDS) is a measurement of 
inorganic salts, organic matter and other 
dissolved materials in water (U.S. Environmental 
Protection Agency, Office of Water, 1986).
The result was increasing down the river at a start 
but decreased at confluence point.
The highest TDS value was 1875.5 observed at Al-
3 (at the immediate outlet of the textile) and the 
lowest Sa-2 (159) above the textile but below the 
marble industry, at the confluence point, AS-3 
(229.5) and Sa-1 (284) at the control.



Total Soluble Solids 

TSS
TSS (in mg/l) was recorded as 22 at As-1, 36.5at As-2 
and 113 at As-3 and the mean value was 57.166. 
The maximum value of TSS was recorded at the As-3 
(at the confluence point); this could be due to 
discharge from the town and the textile. 
Low TSS value of 21 mg/l and were observed at the 
control point (Sa-1) and at the immediate outlet 
respectively (Al-3).
Especially, the relatively lower value observed at the 

outlet could probably had happened because most of 
the solids are dissolved at the treatment plant. 



Total dissolved solid (TDS) 
• Total dissolved solids ranged between 159 

(Above  textile, Sa-2) and 1875.5 (At the textile 
outlet, Al-3).

• All the values in Assem river and values above 
the textile in the stream passing via the textile 
fell within the permissible limit of the 
standards (500 mg/l) but most of the samples 
bellow the textile are above the limits. 
However, all the results in the study meet the 
FAO guideline (2,000 mg/l).



cont

• The highest value at Sa-2 may indicate the 
load was from Saba marble.  

• The mean  82.75 mg/l was more than the 
MFCCC guideline value of 50 mg/l. 



Total alkalinity or "acid-neutralizing" 
ability

it is due to the presence of 
carbonate (CO3-), bicarbonate 
(HCO3

-), and hydroxyl (OH-) 
anions. However, borates, 
phosphates, silicates, and other 
bases also contribute to alkalinity 
if present (Wilson, 2010).
In this study alkalinity ranged 
between 20.5 mg/l (As-2, after 
joining the Marble factory 
effluent with the stream but 
before mixed with the textile 
effluents) and 86 mg/l at the 
immediate outlet of the textile 
(Al-3).
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Carbonate

Whenever the pH touches 
8.3, the presence of 
carbonates is indicated.
Below pH 8.3, the 
carbonates are converted 
into equivalent amount of 
bicarbonates. 
The highest value was 
observed at the 
immediate outlet of the 
textile effluent and 
decreased downwards.
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Bicarbonate

A relatively high record 
among the sampling sites 
across the river Assem had 
been observed at the 
confluence point that could 
probably was due to the 
textile effluent load where 
maximum values were 
measured. 
Also a decreasing trend with 
respect to bicarbonate 
down the stream that 
passes across the textile 
was observed.
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Chloride• Higher value of it imparts a 
salty taste to water, making 
it unacceptable for human 
consumption.

• though the chloride value in 
the study area was not 
exceeded than the limit . 
Chloride concentrations 
higher than 200 mg/L are 
considered to be a risk for 
human health and may 
cause unpleasant taste of 
water, Eye/nose irritation, 
anemia for infants and 
young children, and 
nervous system effects 
(Abera Kumie and Ahmed 
Ali, 2005).

0

50

100

150

200

250

300

350

400

450

As-1 As-2 As-3 Sa-1 Sa-2 Al-3 Al-4 Al-5 MEFCC WHO FAO

Chloride  (as Cl-) mg/l

Chloride  (as Cl-) mg/l



CONCLUSION AND 
RECOMMENDATIONS

CHAPTER FOUR: 

Conclusions

Indiscriminate discharge of industrial and 
household wastes into rivers calls for 
monitoring procedures aimed at protecting 
human health and the environment.

The concern severs when especially as in 
the case of downstream ecosystem of 
Adwa where the people rely heavily on 
water sources of doubtful quality which is 
mixed with industrial effluents and urban 
sewages in the absence of better 
alternatives. 



Among the considered parameters the highest 
concentrations were observed at the Almeda 
Textile waste water outlet. 

Electrical conductivity and PH were within the 
acceptable limit of surface water standards. 
Moreover, the chloride levels at all sampling 
points were by far lower from the MEFCC, 
WHO and FAO recommended levels.



The attempt that had been made to estimate 
variations generally indicated that 
concentrations were increasing down the river 
of Assem and the stream that by pass the 
industries. 

Hence it can be concluded that as there was 
change on the Physico-chemical parameters 
from upstream to downstream areas, which 
indicates an introduction of pollution load 
from industrial wastewater. 



Recommendations

• It is recommended that National 
Environmental Quality Standard (NEQS) 
should be strictly enforced on all 
industries

• Push industries  install  appropriate and 
up to dated facilities and treat 
wastewater effectively.
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• Considering the multi factorial phenomenon of waste 
and effluent generation, a single institution cannot 
perform the required service and thus the need for 
coordination and integration among institutions aimed 
at environmental protection, health and sanitation. 
Participation of stakeholder in this regards cannot be 
over emphasized. 

• Hence at least two environmental protection 
committees one for the Adwa town and another for 
the Almeda textile factory must be soon established. 
The committees better be chaired by the Adwa wereda 
office of Environmental Protection, Land 
Administration and Use Agency.




