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Abstract 

Water quality analysis and evaluation processes are very important to understand the 

quality status and trend of water resources. Moreover, a documented water quality data 

can serve as an input in identifying the geochemical composition and origin of water 

resources. The aim of this paper was thus to analyze and evaluate the water quality in 

Lake Beseka and to suggest appropriate lake water management strategies according to 

the need. To do so, both the standard laboratory experimentation and graphical methods 

(software like GW Chart and PHREEQC) were used. Accordingly, the origin of the lake 

water was found to be deep groundwater with a dominant geochemical composition of 

sodium bicarbonate. Moreover, the temporal variations and correlations of the water 

quality parameters were also analyzed. The levels of most of the measured water quality 

parameters in the lake were found to decrease with time. Finally, the suitability of the lake 

water for irrigation and drinking purposes was analyzed using the standard methods and 

compared with the global standards. Lake Beseka was thus classified as unsuitable for 

both purposes.   

 

Key Words: Water Quality Evaluation; Lake Beseka; Origin and Geochemical Composition; 

Trend Analysis 

 

Introduction 

Water quality evaluation helps to 

understand the extents of contaminants in 

water and the overall hydro-geochemical 

nature of water (Harley, 2002). 

Contaminants in water may cause 

different negative impacts such as 

diseases. Therefore, knowledge of the 

chemical composition of water may help 

to design appropriate water resources 

management strategies.  

Any parameter in water has its own 

concentration limit if it is in use for any 

purpose. In this regard, the maximum 

contaminant limits (MCL) of ionic 

concentrations and values of the physical 

properties of water designed by different 

organizations are the guides to use water 

for any purpose (SON Governing 

Council, 2007; USEPA, 2012 and 2012; 

WHO, 2006). The widely used water 

quality standard in Ethiopia is that of the 

WHO standard. Thus, any value beyond 

the MCL may cause problems. High 

levels of nitrate and nitrite, caused mainly 

by fertilizers, for example, can lead to 
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blue baby disease in infants (Harley, 

2002; Shishaye, 2015a). High levels of 

sulfate, largely result of animal sewage 

and industrial waste, cause corrosion and 

are characterized by a bitter taste and a 

rotten smell (NSE, 2008a; WHO, 2004). 

In general, excessive concentrations of 

ions in water can cause different health 

problems. Therefore, water quality 

analysis and evaluation is a one-step 

forward to solve such problems.  

Lake Beseka is thus the most 

problematic lake in Ethiopia (Shishaye, 

2015a). One of the problems is the lake 

water quality. Lake Beseka cannot be 

used both for drinking and agricultural 

purposes (Shishaye, 2015a and 2015b). 

This is mainly due to its salinity, 

alkalinity and the beyond MCL 

concentrations of some ions (Shishaye, 

2015a and 2015b). 

The second problem is the lake level 

rise (Belay, 2009; Shishaye, 2015b). The 

total coverage of the lake was 2.5 km
2
 in 

1960’s and increased up to 40 km
2
 in 

1998 (Alemayehu, 2006). However, the 

current total areal extension of the lake is 

more than 60 km
2
. The average annual 

increment of the lake is 0.2 m (Shishaye, 

2015b). The tectonic hot springs at the 

bottom of the lake are the main factors 

for the expansion of the lake (Belay, 

2009). Water level rise in the lake is 

causing different problems in the nearby 

communities and the national economy. 

It is endangering the routes from Addis 

Ababa to Djibouti and damaging 

infrastructures (e.g., school, private 

houses etc.). It therefore has necessitated 

raising the road and railway lines 

repeatedly.    

The third and lately appeared problem 

is the lake water intrusion to the Abadir 

sugarcane farm (Shishaye, 2015a). 

According to the previously conducted 

studies, the lake water is alkaline and its 

salt content is high (Shishaye, 2015b; 

Olumana et al., 2015). Thus, the water 

from this lake contaminates both the soil 

and the groundwater in the nearby farms 

through intrusion.  

Water quality evaluation in such a 

lake is therefore important to know the 

current chemical composition of the lake 

water thereby to design appropriate 

management strategies. The objective of 

this paper was thus to analyze and 

evaluate the quality of the water in Lake 

Beseka using standard experimentation 

and graphical methods and suggest lake 

water quality management strategies, 

accordingly. Moreover, the paper was 

also aimed to identify the origin and 

geochemical composition of the lake 

water and to look at the correlations of 

the water quality parameters.  

Study Area 
Lake Beseka is located in the Great 

Rift Valley near Metehara town, about 

200 Km southeast of Addis Ababa. It is 

located in a tectonically and volcanically 

active place (Belay, 2009). The lake area 

is bordered by older volcanoes and a rift 

margin to the east, young quaternary 

complexes of Fentale to the north and by 

Kone to the west (Fig. 1 and 2). The 

average elevation of the lake area is 950 

m a.s.l. However, the altitude of the lake 

watershed ranges from 940-1100 m a.s.l. 

The lake watershed lies between 39°43ʹ-

39°59ʹ E and 8°41ʹ- 9°0ʹ N. The area of 

the Lake watershed is 505 km
2
; while, the 

current lake coverage is greater than 60 

km
2
, which is more than 10% of the lake 

watershed (Shishaye, 2015b). The 

deepest part of the lake is 12 m and is 

located northeastern part of the lake 

(Shishaye, 2015b).  
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The study area has a semi-arid 

climatic condition with a mean annual 

temperature of 25 
o
C and a total mean 

annual rainfall of 534 mm. The potential 

evapotranspiration in the area exceeds the 

monthly rainfall in nearly all months 

(Shishaye, 2015b). Therefore, the 

contribution of precipitation to the lake 

level rise is almost negligible. 

 
Fig. 1: Location of the study area with respect to the nearby farms 

 
Fig. 2: Location of the study area on a country map  
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Material and Methods 

Data Collection  
Hydrochemical data (2005-2013) 

were collected from the office of the 

Ministry of Water, Irrigation and Energy. 

Moreover, 15 water samples (5*3), based 

on the conceptual diagram shown in Fig. 

3, were also collected in September 2014 

for additional experimentations. The 

conceptual diagram (Fig. 3) was 

developed along the line A-A in Fig.2. 

The laboratory measurements were then 

held using the standard procedures 

designed for each parameter (Shishaye 

and Nagari, 2016). Finally, the laboratory 

results of the 15 samples gathered in each 

year were averaged to get the mean 

values of the different measured water 

quality parameters. 

 
Fig. 3: Conceptual diagram of the sampling technique used  
(NB: the numbers from 1-15 represent the sampling locations, i.e., 3 samples with depth in a specific 

sampling site) 

 

Data Analysis and Interpretation 
The groundwater chart (GW-chart) 

was used to identify the origin and 

geochemical composition of the lake 

water. GW-chart helps to interpret such a 

data by producing a piper diagram. The 

concentrations of the major ions (cations 

and anions) and the TDS values of the 

lake water measured from 2005 to 2014 

were fed to the GW-chart to produce the 

piper diagram. The hydrogeochemical 

equilibrium model, PHREEQC for 

Windows (Apello and Postma, 1999), 

was able to estimate the saturation 

indices of the minerals in the lake water. 

The thermodynamic data used in this 

computation were those contained in the 

default database of PHREEQC for 

Windows. Finally, regression plots were 

developed to compare the water quality 

parameters.  

Result and Discussion 

Origin and Geochemical Composition of 

Lake Beseka  
The interpretation of the results from 

GW-chart is based on where the symbol 

of the samples lay within the diamond of 

the piper diagram. In this case, the top 

quadrant represents a calcium sulfate 

water/gypsum groundwater. Moreover, 

the left quadrant represents calcium 

carbonate water, especially from shallow 

fresh groundwater, the right quadrant 

represents sodium chloride waters and 

the bottom quadrant stands for sodium 

bicarbonate water emanated from a deep 

aquifer. Accordingly, Fig. 4 is showing 

that water from Lake Beseka is coming 

from the deep aquifer with a major 

geochemical composition of sodium 

bicarbonate.  
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Fig. 4: Origin and Geochemical Composition of Lake Beseka 

 

Saturation Indices  
The saturation indices were 

determined using the PHREEQC 

software (Apello and Postma, 1999). 

Accordingly, super-saturation (SI>0) 

indicates that precipitation is 

thermodynamically favorable; while, 

under-saturation (SI<0) suggests that 

dissolution is favored. Therefore, the 

saturation indices indicate that the lake 

water in the study area is under saturated 

with respect to Gypsum, Anhydrite, 

Aragonite, Calcite, Dolomite, Jarosite, 

Pyrochroite, Rhodochrosite, Sulfur and 

Halite, but supersaturated with respect to 

Fe(OH)3, Fluorite, Goethite, 

Hausmannite, Hematite, Manganite, O2, 

and Pyrolusite.  

The minerals listed above as 

supersaturated dominate the formation, 

where the water originates. In this case, 

the high levels of ions like sodium, 

chloride and some others might have 

come from other compounds/species. 

Sodium in the lake water, for example, 

might have come from NaSO4, NaF, 

NaHCO3, NaCO3, and NaOH; while, 

chloride might have originated from 

MnCl
+
, MnCl2, FeCl2, and FeCl3 as it 

was found from PHREEQC. However, 

the situation is indicating that there is an 

ion exchange process within the lake, 

which could form different compounds. 

Water Quality Status and Trends  
As shown in the graphs below, the 

concentrations of most of the parameters 

in the lake water were found in a 

decreasing trend. The complexity here is 

that the source of the freshwater, which is 

diluting the contaminated lake and 

causing a decrease in the concentrations 

of most of the parameters, is not known. 

However, according to the information 

gathered from the local community, there 

are four springs yielding water through 

the bed of the lake. Nonetheless, this 

needs a very detail hydrogeological 

study. 
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Physico-chemicals 
One of the parameters measured in 

the lake under consideration was 

turbidity. Turbidity represents the clarity 

of the lake water. It is measured by the 

degree to which light is blocked because 

of the water is muddy/cloudy. Therefore, 

even though it is fluctuating (Fig. 5), the 

turbidity of the lake water was found to 

show an increasing trend and it remains 

beyond the MCL designed by WHO, 5 

NTU, (WHO, 2006).  

TDS, on the other hand, represents a 

number of inorganic substances that are 

dissolved in water. High levels of TDS 

can reduce the palatability of water. 

Accordingly, TDS within the lake also 

remains beyond the MCL, 500 mg/L, 

even though it is showing a decreasing 

trend (Fig. 5).  

Total alkalinity (TA), expressed, as 

mg CaCO3/L, Electrical Conductivity 

(EC), Total Solids (TS), Total Hardness 

(TH) and pH were also some of the 

parameters measured in this project. 

Therefore, even though they both are 

showing a descending trend, they remain 

above the MCL designed by the WHO. In 

this case, the decrease in the salinity 

hazards could be due to the high levels of 

alkalinity (CO3
2-

 and HCO3
-
) in the lake 

water.  The high level of alkalinity is also 

resulting high Na
+
 levels in the lake 

(Figures 5 and 6).  

TH has shown a sharp increase in 

Lake Beseka from 2005 to 2007 and a 

sharp decrease from 2007 to 2009. It is 

now showing an increasing trend since 

2009. However, the TH of the lake water 

is low. Therefore, it is classified as a soft 

water (TH<75). The softness of the lake 

water is typically because of the low 

concentrations of Ca and Mg ions. The 

reason for the low levels of Ca and Mg 

ions is also the high alkalinity level. i.e., 

high alkalinity in water tends to 

precipitate Ca and Mg in the form of 

CaCO3 and MgCO3, respectively, due to 

the chemical reactions.  

The intensity of the acid or alkaline 

condition of a solution or a water sample 

is represented by pH. The pH of the lake 

water was found to be beyond the MCL 

designed by the WHO for the standard 

fresh lakes (Fig.9). The average pH of the 

lake water was measured to be 9.5. 

Therefore, Lake Beseka has alkalinity 

problems. The sources of such an 

alkaline pH can be the release of basic 

industrial and agricultural effluents in the 

area. 

Major Cations  
Similar to the other parameters, 

excessive amounts of the major cations 

can also cause different problems 

(Sorocovschi, 2009). For instance, 

calcium (Ca
2+

) and magnesium (Mg
2+

) 

ions are both common in natural waters 

and both are essential elements for all 

organisms; however, high levels of 

calcium and magnesium can cause 

hardness when combined with HCO3
-
, 

CO3
2-

, SO4
2-

etc; while, the increase in 

concentrations of sodium and potassium 

beyond the MCL indicate water pollution 

(NSE, 2008b).  

Potassium is an essential nutrient for 

human beings and plants (WHO, 2009). 

The sources of potassium in water are the 

rocks and soils through which the water 

passes (WHO, 2009). Potassium in 

drinking water could not pose a health 

risk for healthy people (WHO, 2009). It 

causes health effects to infants and old 

people (NSE, 2008b; WHO, 2009), and 

people with certain conditions, such as 

kidney disease, heart disease and 

coronary artery disease. Thus, potassium 
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has no designed MCL in most of the 

drinking water guidelines. However, 

according to Powell et al. (1987), 

potassium in drinking water commonly 

ranges from 2.5 mg/L to 5.2 mg/L. 

Furthermore, according to Health Canada 

(2008), average concentrations of 

potassium in raw and treated drinking 

water in different areas in Canada vary 

between <1 and 8 mg/L. Accordingly, 

although it is showing a decrease with 

time (Fig. 6), the potassium concentration 

in Lake Beseka was beyond the 

commonly known ranges of potassium 

levels in different areas.  

High sodium concentration in inland 

water is normally associated with 

pollution from industrial discharges, 

sewage effluents, or seawater intrusion in 

coastal areas. Typically, sodium 

concentrations should be below 200 

mg/L (WHO, 2006). However, sodium 

ion concentration in Lake Beseka was 

found to be by far beyond the MCL, even 

though it is showing decreasing levels 

(Fig. 6).  

In general, Lake Beseka has a higher 

concentration of Na
+
 followed by K

+
 as 

compared to the other cations. The lowest 

concentrations of Ca and Mg ions within 

the lake water could be due to 

precipitation. The existence of the hot 

springs in Lake Beseka could also be 

causing calcite to precipitate from the 

lake owing to the high temperature. 

Major Anions  
The concentrations of the major 

anions are the other major concerns in 

water quality (Sorocovschi, 2009). 

Anions can also cause different problems, 

when they exceed the MCL. Excessive 

amounts of sulfate, for example, can have 

a laxative effect or cause gastrointestinal 

irritation; while, high levels of chloride 

and sulphate can impart objectionable 

taste or odour to water (WHO, 2004). 

Water with high levels of sulphate can 

also be corrosive to building materials 

and are capable of being reduced to 

hydrogen sulphide, a toxic, foul smelling 

gas (WHO, 2004). 

The levels of carbonates and 

bicarbonates in water also have major 

effects on both hardness and alkalinity. 

The relative amounts of carbonate, 

bicarbonate and carbonic acid in water 

are related to the pH. Under normal 

surface water pH conditions (i.e., pH ≤ 

9), bicarbonate predominates. 

Bicarbonate concentrations in natural 

waters range from less than 25 mg/L in 

areas of non-carbonate rocks to over 400 

mg/L where carbonate rocks are present. 

Carbonate concentrations in surface 

water and groundwater, in contrast, are 

usually low and always less than 10 

mg/L. 

Nevertheless, the concentrations of 

the major anions as a whole in Lake 

Beseka were found to be beyond the 

MCL, even though most of them, but 

sulphate, are showing decreasing trends 

(Fig. 7). The dissolution of the sodium 

bicarbonate rich formation could also be 

yielding high levels of carbonate and 

bicarbonate ions. In this work, sulphate 

ion was estimated to be fluctuating 

between 350 to 550mg/L (Fig. 7). 
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Figure 5: Trends of (Turbidity, TS, TDS, EC and Alkalinity) 
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Fig. 6: Trends of the concentrations of the major cations 
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Minor and Trace Elements  
Similar to ions such as sodium, 

chloride and sulphate, iron and 

manganese can also impart objectionable 

taste or odour to water. The levels of the 

iron and manganese ions in Lake Beseka 

fluctuate temporally; however, they were 

found to be below the MCL designed for 

drinking water purposes (Fig. 8).  

The other parameters considered in 
this study were Ammonia and Nitrite. 

Ammonia in the lake was found to show an 

increasing trend; while, nitrite had shown a 

very sharp decrease in the first 3 years of 

measurement and a slight decrease since 

2008 (Fig. 8). Both ammonia and nitrite are 

toxic to fish (SON Governing Council, 

2007). Ammonia is highly toxic even at 

levels less than 0.1 mg/L; while, nitrite 

toxicity is usually seen when it exceeds 

0.1 mg NO2-N/L.  

In natural waters, where 

decomposition of organic matter takes 

place, ammonia level will be high; while, 

nitrite is present in natural waters only in 

smaller quantities. Furthermore, the 

effect of ammonia toxicity is high at 

higher pH. In contrast, nitrite toxicity 

increases at lower pH levels. Both the 

high levels of pH, bicarbonate hardness 

and salinity have impacts on the decrease 

in the concentration of nitrite. Therefore, 

the decrease in the levels of nitrite in 

Lake Beseka might be caused by these 

factors. Moreover, the fact that the back 
flow from the farms has stopped, and is 

already replaced by the lake water intrusion 

is also a factor to decrease nitrite levels, for 

it quits the flow of nutrients from the 

nearby farms to the lake. The increase in 

ammonia levels in the lake is however due 

to the domestic sewage, urban run-off, 

industrial effluents and farm wastes. 
The other parameters considered in 

this project were nitrate, phosphate and 

fluoride ions. The level of nitrate in Lake 

Beseka was found to be by far below the 

MCL. In contrast, fluoride was found to 

be by far beyond the MCL for both 

drinking and agricultural purposes. In 

fact, fluoride is an essential 

micronutrient, but excessive amounts of 

this parameter can cause dental problems 

and even fluorosis. High nitrate levels, on 

the other hand, may cause a disease 

called Blue Baby Syndrome (Shishaye, 

2015a). However, this is not a problem in 

Lake Beseka, for the current nitrate level 

is by far below the MCL. 

The trend of the nitrate ion 

concentration (Fig. 9) is similar to the 

trend of the nitrite ion levels (Fig. 8). 
This is because of nitrate is the nitrified 

nitrite. The sharp decrease of nitrate and 

nitrite until 2007/8 is a result of the lake 

level rise; i.e., previously, there was a back 

flow from the nearby farms to the lake 

(Halcrow, 1978; Ayenew, 2004). However, 

with due time, the lake level has risen to 

the extent of causing lake water intrusion to 

the nearby farms. Currently, lake water 

intrusion is one of the main problems in 

Metahara Sugarcane Farm, especially in 

Abadir Farm (Olumana et al., 2015; 

Shishaye, 2015a). Therefore, the amount 

of nitrate that has been coming to the lake 

together with the back flow from the farm 

has shown a sharp descending trend, for 

the lake level rise was dramatic 

(Shishaye, 2015b). 

Phosphate is also another crucial 

nutrient, but also a contaminant if it 

exceeds the MCL. Extremely high levels 

of phosphate could cause digestive 

problems (Water Corporation, 2012; 

WHO, 2006). The levels of phosphate ion 

in Lake Beseka are beyond the MCL, 

even though it is showing decreasing 

levels (Fig. 9). 
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Fig. 7: Trends of the concentrations of major anions 
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Fig. 8: Trends of the concentrations of (Ammonia, Total Iron, Manganese and Nitrite) 
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Fig. 9: Trends of the concentrations of (TH, F

-
, NO3

-
, and PO4

3-
) and pH values 
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Regression Plots of the Water Quality 

Parameters 
Regression plots are helpful to 

visualize data in a quantitative way. 

Accordingly, comparisons of the water 

quality parameters were conducted in this 

work. The regression plots shown from 

Fig. 10 to 12, except Fig.10A, are 

showing direct correlations among the 

parameters; i.e., when one increases, the 

other also increases. However, in both 

cases, the correlations among the 

parameters under consideration were 

found to be strongly positive.

 

 
Figure 10: Turbidity vs. Phosphate and Ammonia 

 
Figure 11: Total hardness vs. calcium and magnesium ions 

 
Figure 12: EC vs. HCO3

-
 and CO3

2-
   

 

Suitability of the Lake Water for 

Irrigation Purposes 

Salinity and pH 
Lake Beseka is a brackish water 

body. The salinity level of the lake 

measured in 2014 was 5030 μS/cm. In 

fact, it has shown a decrease from 6745 

μS/cm in 2005 to 5030 μS/cm in 2014. 

However, the lake water salinity remains 

to be beyond the MCL for irrigation 

purposes, 2000 μS/cm (Ayers and 

Westcot, 1994). Moreover, the pH level 
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of the lake was also 9.29, which is 

beyond the MCL, 8.5 (Ayers and 

Westcot, 1994). The pH of soda 

lake water is generally above 9 and 

sometimes the salinity is close to 

brackish water due to depletion of pure 

water by solar evaporation. Lake Beseka 

is thus one of the saline and soda lakes in 

Ethiopia, with a pH level of greater than 

nine.  

Sodium Adsorption Ration (SAR) 
The formula used to calculate the 

SAR was:  

  (1) 

Where, Na
+
, Ca

2+
 and Mg

2+
 are 

in milliequivalents/liter. 

Accordingly, the SAR of the lake 

water calculated for the 10 consecutive 

years was extremely high, even though it 

is showing a decreasing trend (Table 1). 

A SAR value greater than 26 is not 

suitable for irrigation purposes (Ayers 

and Westcot, 1994). Therefore, Lake 

Beseka was found unsuitable for 

irrigation purposes. 

 

Table 1: SAR values  
Cations Units 2005  2006 2007 2008 2009 2010 2011 2012 2013 2014 

Sodium mg/L Na+ 1758 1645 1525 1437 1595 1613.3 1218 1286 1196.3 1190 

Calcium mg/L Ca2+ 4.5 6.21 8.85 9.77 4.48 5.6 4.55 5.34 6.92 15.59 

Magnesium mg/L Mg2+ 1.1 1.09 5.9 2.08 1.33 0.9 1.56 1.99 4.31 8.75 

SAR  402 334 203 227 354 348 262 251 183 125 

Percent Sodium (PS) 

PS is also another measure of water quality for irrigation purposes. The equation used to 

calculate the percent sodium was: 

 (2) 

Where, Na
+
, Ca

2+
 and Mg

2
and K

+
 are in milliequivalents/liter. The level of PS of irrigation 

water should be less than 60% (Ayers and Westcot, 1994). However, the PS values of Lake 

Beseka were found to be around 97% (Table 2). Therefore, Lake Beseka requires intensive 

treatment activities to reduce the levels of PS to the standard. 

 

Table 2: PS values 
Cations Units  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

Sodium mg/L Na
+
 1758 1645 1525 1437 1595 1613.3 1218 1286 1196.3 1190 

Potassium mg/L K
+
 60.14 68 65.13 61 58.98 48.76 46.79 46.86 44.33 44 

Calcium mg/L Ca
+2

 4.5 6.21 8.85 9.77 4.48 5.6 4.55 5.34 6.92 15.59 

Magnesium mg/L Mg
+2

 1.1 1.09 5.9 2.08 1.33 0.9 1.56 1.99 4.31 8.75 

PS % 97.9 97.4 97.0 97.1 97.7 98.1 97.5 97.6 97.3 96.6 

 

Residual Sodium Carbonate  
Water with high RSC value has high 

pH and land irrigated by such water 

becomes infertile owing to deposition of 

sodium carbonate as known from the 

black color of the soil. Furthermore, 

continued usage of high RSC waters 

affects crop yields. 
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The formula for calculating RSC index 

is: 

RSC index = HCO3/61 + CO3/30 – Ca/20 

– Mg/12                    (3) 

Where, ionic concentrations are in mg/L.  

Accordingly, RSC > 2.5 was classified as 

unsuitable; while RSC < 1.25 was 

considered as safe. Consequently, the 

RSC values of Lake Beseka were beyond 

the MCL (Table 3). So, Lake Beseka was 

classified as unsuitable water for 

irrigation purposes. 

 

Table 3: RSC values 
Cations and anions Units  2005 2006 2007 2008 2009 2010 2011 2012 2013 2014 

Carbonate  mg/L CO3
-2

 872.5 676 760 645 538.8 365.3 460 546.8 503.9 500 

Bicarbonate mg/L HCO3
-
 1425.6 1604 1533.4 1360 1594.7 1556.5 1306 1028.3 891.6 890 

Calcium mg/L Ca
+2

 4.5 6.21 8.85 9.77 4.48 5.6 4.55 5.34 6.92 15.59 

Magnesium mg/L Mg
+2

 1.1 1.09 5.9 2.08 1.33 0.9 1.56 1.99 4.31 8.75 

RSC meq/L 52 48 50 43 44 37 36 35 31 30 

 

Conclusion  

Lake Beseka is a problematic lake not 

only because of it is a naturally 

contaminated water body but also 

because of its striking lake level rise and 

the fact that it is intruding to the nearby 

farms. These problems are challenges not 

only for the nearby farms, infrastructures 

and community but also for the nation as 

a whole, for they have impacts on the 

national economy. Previously, the main 

work of the Ministry of Water, Irrigation 

and Energy has been digging and 

constructing drainage canals thereby to 

discharge lake water to the Awash River. 

However, this could bring other long-

term problems (soil salinity, alkalinity 

and soil contamination) in the 

downstream farms.  

In this work, the origin of the lake 

water was found to be deep aquifer with a 

major geochemical composition of 

sodium bicarbonate. Furthermore, the 

status and trends of the measured water 

quality parameters within the lake water 

were also analyzed. Accordingly, most of 

the measured water quality parameters, 

except some, were found to be in a 

decreasing trend, which is hopeful in 

terms of lake water management. 

However, the lake water, at its current 

quality status is not suitable both for 

domestic and agricultural purposes. 

Therefore, treatment of this undesirable 

lake water condition is required based on 

the scientific findings.  
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