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ABSTRACT 

The study investigated the impacts of cassava fermentation on selected physicochemical variables of 

Ohe River in Aniocha , Delta State of Nigeria and the health of the inhabitants. The methodology 

involved sampling of water from three stations; upstream, discharge and downstream for comparative 

purposes and analysis done in the laboratory. Standard methods were adopted for the field and 

laboratory work. Questionnaires were also distributed to elicit information from respondents on the 

effect of cassava fermentation on the health and well being of the local inhabitants. The result of 

measured parameters showed that the mean P
H
 was acidic (5.90) as a result of indiscriminate 

discharge of cassava effluents into the water body. The discharge point recorded the highest values for 

temperature, conductivity, BOD, TDS, TSS, cyanides, feacal coliforms and alkalinity.The levels of 

dissolved oxygen, cyanide and coliform bacteria at the discharge point indicates that cassava 

fermentation impacted negatively the water qualities of Ohe River and makes it unfit for drinking 

purposes without further treatment.Pubic health awareness and constant monitoring are therefore 

imperative to safeguard the health of the local inhabitants that use the river as their source of drinking 

water. 
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INTRODUCTION 

Cassava (Manihot Esculenta, Crantz) is a very important staple food  in most developing countries. It 

has its origin in South America and is extensively cultivated as an annual crop in tropical and 

subtropical regions of the world for its edible starchy, tuberous root. It is known to be a major source 

of carbohydrates with Africa being the largest centre of production (Claude and Denis, 1990; 

Ehiagbonareet et al.,, 2009). It plays a major role in efforts to alleviate the African food crisis because 

of its efficient production of food energy, year round availability, tolerance to extreme stress 

conditions, and suitability to present farming and food system in Africa (Hahn and Keyser, 1985, 

Hahn et al., 1987). 

Cassava is a major staple food in Nigeria and therefore produces large volumes of wastes that creates 

environmental nuisance in the region (Mbongo and Antai. 1994; Horsfall et al., 2003; Oboh, 2006). 

Cassava is usually fermented during preparation when it becomes detoxified and develops a 

characteristic flavour. This fermentation was found to be self-sterilizing, exothermic and anaerobic, 

and to proceed in two stages at an optimum temperature of about 35°c. Lactic and formic acids are 

produced with a trace of garlic acid. The process could be made continuous and brings about the 

detoxification of cassava by the liberation of hydrolytic acid at low pH, through the combined 

activities of corynebacteriummanihot and Geotrieum Candida and the development of the 

characteristics flavour (Hahn and Keyser, 1985, Hahn et al., 1987) 

The fermentation of cassava is a very important step during the preparation of fufu, a popular food 

among the low income group in the Southern regions of Nigeria which is also eaten extensively along 

the coast of West Africa.  This fermentation usually takes 3-4 days ,and it has been found that 

submerged fermentation to be the most efficient process for reducing the levels of cyanogens in 
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cassava to reduction rates of 95-100% ( Bokanga et al., 1990). Over the years, experience has shown 

that most communities in Delta state of Nigeria ferment cassava in a body of river used as the only 

source of water supply for the community. These human activities causes damage to the water body 

due to cyanogenic glucosides, linamarin and lotuastralin content of cassava which are released into 

the said river during fermentation process. This impacts negatively the water quality and brings 

undesirable changes which renders it unfit for its' legitimate use. Cassava contains the cyanogenic 

glucosides, linamarin and lotaustralin which are hydrolyzed after tissue damage, by the endogenous 

enzymes linamarase to the corresponding cyanohydrins and further to hydrogen cyanide (HCN) 

(Conn, 1969). The hydrogen cyanide is responsible for chronic toxicity when inadequately processed 

cassava products are consumed by humans and animals for prolonged periods. Processing of cassava 

tubers create environmental problems due to indiscriminate discharge of their effluents on land, 

streams, lakes and rivers. Its high BOD values and cyanide content render it very hazardous to aquatic 

life and human users. Fermented cassava wastewaters are usually discharged from individual homes 

in little volumes, yet for several community members practicing fermentation it could constitute a 

heavy pollution on the receiving waters. Cyanide in particular is a very toxic compound that has the 

potential to render soil unproductive because of its acidic nature (Rossling. 1988; Marcia et al., 2006; 

Ubalua, 2007). Improper treatment of cassava wastewater as a result of carelessly discharging it into 

water bodies or soil causes serious environmental pollution and foul odour leading to contamination 

of surface and underground water and soil (Aisien, et al., 2010). Cyanide is very poisonous because it 

binds to an enzyme cytochrome oxidase and stops its action in respiration, which is a key energy 

conversion process in the body. Hydrolysis of linamarin is initiated during maceration or grating 

whereby linamarase comes into intimate contact with the substrate leading to the liberation of the 

volatile poisonous hydrogen cyanide (Sokari and Karibo. 1992; Dixon et al., 1994). Consumption of 

cassava diets containing high levels of dietary cyanide has been reported (Akintonwaet al., 1994). 

Non-fatal doses of cyanide are linked to acute intoxication with symptoms such as dizziness, 

headache, stomach pains, vomiting and diarrhea (Osuntokun, 1973). Therefore, traditional processing 

procedure must aim at reducing cyanide and improving storability, convenience and palatability. 

There has been increase in environmental awareness and concern about pollution for so many years 

now. Almost any substance present either in excess or less in the wrong source in the environment at 

the wrong time can cause pollution (Clair et al.,2003). The increased level of environmental pollution 

as a consequence of food processing may pose a very serious problem to the environment 

(Amey,1987). Most forms of cassava processing produce large amount of waste, the type and 

composition of which are governed by the processing method and type of the technology used. 

Cassava fermentation is generally considered to contribute significantly to environmental pollution 

and to depletion of water resource quality due to strong and unpleasant odour (Chukwu, 2008).  

This work tends to ascertain the impact of cassava fermentation on some environmental variables 

such as BOD. Feacal coliform, cyanide, total suspended solid, total dissolved solid, dissolved oxygen, 

conductivity/salinity, temperature, nitrate, alkalinity, phosphate, and pH of Ohe river. Cassava 

processing is generally considered to contribute significantly to environmental pollution and to 

depletion of water resource quality due to the strong and unpleasant odour. Ehiagbonare et al., (2009), 

investigated the effect of cassava effluent on the environment and found out that the effluent had 

negative effect on plants, air, domestic animals, soil and water from the results of the various 

parameters investigated. It is also expected that at the end of this research work communities and the 

public should be able to know the immediate and long-term effects of cassava processing on the river 

by comparing the quality of water from the drinking section with the fermenting section in the river. 

Study Area 

Ohe River emanated from Idumuje-Ugboko/Aniotu Community farm land. It spring out from under 

the rock in a small volume running through to Idumuje-unor- Iyi-ogbe and Iyi-ugo in Ugbodu, down 

to Ohe River. In Ohe River, there are three (3) segments, comprising of the drinking unit, 

fermentation section and the bathing and washing section. The drinking section is where people fetch 

their drinking water, fermentation section is demarcated with bamboo and arranged in a form to 

accommodate the various owners of the fermenting cassava, while the bathing and washing sections 

are designed for washing of clothes, bathing and swimming. The River is a clean drinking water 

which flows into Omi-oko down to Utoriver through Ubulubu-iyi-enene to Rivet Niger in Asaba. The 

Ohe River is habited by aquatic animals such as Crocodile, Hippopotamus etc and different kinds of 
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fishes. The depth is about 4-8ft at the drinking section, about 3-4ft fermenting section and 3-9ft in the 

swimming section. 

The Ugbodu community is made up of five villages speaking the same language/dialets Olukwuni 

tribe. The community harbors 13,120,000 people (National Population Census, 2006). They are great 

farmers and fishermen with a rich cultural history. Ugbodu community is one of the smallest 

populated communities in Aniocha North Tocal Government Area of Delta State (Fig.1). Ugbodu 

community is a community that practice both arable and non-arable farming of agricultural activities. 

Most women engage in cassava fermentation business as the only source of livelihood. In Ogbodu 

most forms of cassava processing produce large amounts of waste, the type and composition of which 

are governed by the processing method and type of the technology used (Howeler et al., 2000). The 

textural changes in the plant tissues that make it possible for vacuole-bound cyanogens glycosides to 

diffuse and come into contact with the membrane-bound linamarase and for hydrolyzed and intact 

compounds to leach out accounts partly for the reduction in the cyanide. The study is based on the 

impact of cassava fermentation on river using Ohe River at Ugbodu community in Aniocha North 

Local Government Area, Delta State, Nigeria as study area. 

 

 
Fig 1: Map of Delta State showing Aniocha North L.G 

 
MATERIALS AND METHODS 

The materials and methods  used in carrying out the research involved reconnaissance visit, 

environmental field studies, administration of questionnaires and laboratory analysis to generate data 

of the physicochemical parameters. This type of research is a case study whose aim is to study the 

impact of cassava fermentation on river with a view of examining its effect on aquatic lives, aesthetics 

and health effect on the people living within Ugbodu community. In other to elicit information from 

respondents, 60 structured questionnaires were administered to the people within the study area 
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comprising the three villages selected from the sample frame. The administered questionnaires 

were collected and analyzed using sample descriptive statistics.  

Experimental Design 

The representative samples for the cassava wastewater used in this study were obtained from three-

day old fermented cassava at Ohe-River located at Ugbodu in Aniocha North Local Government 

Delta State, Nigeria. The river is demarcated into fermenting section, washing section and drinking 

section. At the fermentation section, the cassava tubers were peeled, washed thoroughly with water 

and fermented inside the river with a sufficient water level for three days. After the fermentation 

process, the cassava sludge was then removed for “fufu” production leaving behind the cassava 

wastewater, which was collected and used immediately in this study. Samples of water were also 

collected from the upstream and downstream which helped to ascertain the effects of cassava 

fermentation on the river. All samples were preserved to avoid any significant change in quality 

between the time of sampling and the actual time. 

Sample Collection 

The cassava wastewater extract was poured into three different four liters gallons, labeled A, B and C. 

These four liters gallons were properly rinsed with water from the river three times each, before the 

actual sample was collected. The gallons contained two thousand (2,000) ml of the cassava 

wastewater extract each and where fitted with plastic taps at the top of the container. The samples of 

this experiment were collected at the peak of raining season (August) from cassava effluent polluted 

Ohe River, Ugbodu. Samples were collected from three different points, the discharge point, upstream 

point and downstream point. Discharge point samples were collected at first contact point of the 

cassava effluent with the river. Downstream samples were collected 100m down the river course after 

the discharge point while upstream samples were taken from a point 80m up the river course before 

the discharge point. The water from each point was used to rinse the four liter gallon before the main 

collection was made. The samples were taken to the laboratory for analysis in coolers. The sampling 

equipment and techniques were selected so that changes in the constituents to be analyzed did not 

occur between the time the samples were collected and the time they were analyzed. Hence, period or 

interval between the time of sample collection and the time the test was carried out was regulated. 

Also, unused samples were preserved in the refrigerator to avoid any chemical activity like oxidation 

or degradation as the case may be. Twelve major experiments were conducted for each of the 

samples. Each sample was thoroughly shaken and analyzed at room temperature (25°C) for 

determination of five day BOD5, total suspended solids, feacal coliform, cyanide, phosphate, nitrate, 

dissolved oxygen, conductivity, salinity, alkalinity, total dissolved solid and pH following the 

procedures outlined in the standard methods (APHA, 1989). 

Laboratory Analysis 

Determination of 5 day Biochemical Oxygen Demand (BOD5) 

The BOD was determined using D02 meter which was calibrated using 5% sodium sulphate 

solution. The probe of the meter was inserted into the sample for about 10 minutes and the 

reading  recorded in mg/1. The sample was then incubated in a 250ml wrinkkler bottle for a 

period of 5 days at 20°c then the fifth day was recorded by inserting the probe again into 

the sample. The difference in the D02 (5) and D02 (1) was recorded as BOD5.BOD5 = D02 

(1) - D02 (5) and is determined by 

BOD in mg/l =[(Initial DO- Final DO)]x dilution factor 

Determination of Total Suspended Solids (TSS) by Gravimetric Method 

TSS was determined by photometric methods using HACH DR/2010 spectrophotometer at a 

wavelength of 810mm and program number 630. 25ml of the filtered deionized water was 

poured into a 25ml sample cell bottle as blank. The blank was used to zero the 

spectrophotometer. Then sample was vigorously shaken, and 25ml of the sample poured 

into another 25ml sample cell bottle and read button pressed to digitally display the value.  

 Determination of Total Dissolved Solids (TDS) Filtration Method 

The total dissolved solids were determined by filtering a measured volume of sample 

through a standard glass fibre filter(APHA,1987). The filtrate was then added to a pre 

weighed ceramic dish placed in a drying oven at a temperature of 103
o
C,and the 

temperature  increased to 180 C to remove some water and reading taken.  
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Determination of Coliform by Multiple-tube Fermentation Technique 

A feacal coliform test was performed by collecting a water sample in a sterile container. The water 

sample was filtered and the filtrate placed in a sterile petri dish with a special nutrient solution. 

Dilution water was prepared by adding 1.25 ml of phosphate buffer solution to 1000 ml of 

distilled water. 43.5 g of Maconkey broth was suspended in 531.25 ml of distilled water. 10 

and 5 ml of the medium were then distributed in fermentation tubes with inverted Durham 

tubes.The dish was incubated for 24 hpurs at constant temperature and organisms which 

grow at 44-45
o
C and ferment lactose to produce acid and gas which indicate faecal 

contamination (APHA, 1992). 

Determination of Cyanide by the Titrimetric Method 

10 ml of the sample was transferred to a measuring cylinder. The sample was then diluted 

to 250 ml (each) for the titrations and put in a conical flask. 0.5 ml of the indicator solution 

was added. The pH was adjusted by adding 4 ml of NaOFl solution and shaken thoroughly. 

The mixture was titrated with standard AgN03 solution until a change in colour from a 

colourless to canary yellow. A distilled water blank containing the same amount of NaOH 

solution and indicator as in the sample was titrated. The same amount of indicator was used 

for all the titrations to give the best result. The titration was difficult for the first few trials, 

because of high limit of sensitivity and indistinct colour change reflected in high blank 

values. As the end point was reached, the blank titrations decreased and precise value s were 

obtained accordingly. The CN (mg/L) was calculated thus:  

CN (mg/1) = 

( A - B l x 1000 

x N 

ml of original sample  ml of sample 

Where: 

A = volume of AgN03 for titration of sample 

B = volume of AgN03 for titration of blank oxidizing agents such as chlorine and nitrites 

decompose most cyanide. 

Determination of pH 

The pH of the water samples was determined using hand held pH meter model, HI98107 

(Hanna). The meter was first rinsed in distilled water. The pH meter was then calibrated 

using pH buffer 7, and 4 or 10 and rinsed with distilled water. The pH meter was then 

inserted into water sample 10 minutes after the meter was switched on and reading taken 

when the light was stable . 

Determination of Conductivity 

Conductivity was determined using hand held conductivity meter model HI98302 

(HANNA). The meter was first rinsed in distilled water, calibrated using conductivity 

solution at 25°C. It was then switched on and inserted into the 50ml water sample and 

conductivity was recorded in µS/cm when the reading became stable. 

Determination of Nitrate 

Nitrate was determined by Cadmium reduction method using HI 83200 multiparameter 

bench photometer at a wavelength of 525nm. 10ml of the sample was poured into two 

separate sample cell bottles. One  was used as blank to zero  the photometer and one  sachet 

of Nitrate reagent powder pillow was added to the second sample cell bottle and was 

inserted into the cell compartment and timed for 4 minutes and 30 seconds. At the end of 

the countdown, the READ button was pressed to display the result in mg/1 of Nitrate and 

Nitrate-Nitrogen 

Determination of Phosphate 

Phosphate was determined by Amino Acid methods using HI83200 multiparameter bench 

photometer at a wavelength of 525mm. 10ml of the sample was poured into two separate 

sample cells. One was used for blank to zero the photometer, and then the content of the 

packet of H193717B-0 phosphate HR reagent B added to the curette. It was shaken gently 

to dissolve and was inserted into cell compartment and timed for 5 minutes. At the end o f 

the countdown, the READ button was pressed to display the result in mg/l of phosphate 

phosphorus and phosphate. 
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Determination of Alkalinity 

Alkalinity was determined by colorimetric method using HI83200 multiparameter bench 

photometer wavelength of 575nm. 10ml of the sample was poured into two  separate sample 

cell bottles. One was used as blank to zero the photometer and one  sachet of HI 93755 -0 

alkalinity indicator reagent was added to the second sample cell bottle and was swirled to 

mix properly. It was then inserted into the cell compartment and timed for 2 minutes. At the 

end of the count, the READ button was pressed to display the concentration of alkalinity in 

mg/1. 

Determination of Salinity 

Salinity was determined by using titration method. 100ml of sample or aliquot was diluted 

with distilled water; 0.5ml mixed indicator solution was added. 0.2M IINO^ was added in 

drops until the solution becomes yellow, with additional 5 to 6 drops of acid ot the acid. 

Titration was made immediately against 0.005M I lg (NCE,)2, H2O solution with constant 

shaking. The colour changed to slight orange first and finally, a tinge blue - purple colour 

appeared which persisted with further shaking marking the end point. This is calculated by:  

Cl (mg/1) = ( A - B ) x M x  70.900 ml sample 

Where: 

A = ml Hg (N03)2 used for titrating sample B = ml Hg (N0 3)2 used for titrating blank M = 

molarity of Hg (N03)2. 

Determination of Dissolved Oxygen ,DO 

The D0 was determined using DO meter. The D0 meter was calibrated using 5% sodium 

sulphate solution. The probe of the meter was then inserted into the sample and the meter 

was put on for about 10 minutes. The reading was recorded in mg/1.  

Determination of Temperature 

The Water temperature was measured using a mercury in glass thermometer by lowering 

the tip of thermometer a few inches below the water  surface and reading taken on the 

scale.  

 

RESULTS AND DISCUSSION 
Table-1: The Result of Laboratory Analysis of Samples  

Parameter Upstream Discharge 

point 

Downstream Mean Values WHO 

Standard 

pH 5.780 6.270 5.660 5.90 6.5 – 8.5 

Temperature
O
C 26.700 27.000 26.800 26.81 20 -30 

Conductivity μS/cm 15 25 19 19.65 100 

Dissolved Oxygen, mg/l 4.500 0.900 4.400 3.26 >4 

BOD, mg/l 1.280 3.800 2.800 2.63 10 

Total Dissolved Solids, 

mg/l 

9.750 16.250 12.250 12.75 250 

Total Solids, mg/l 200 300 200 233  

Total Suspended Solids, 

mg/l 

190.250 283.750 187.650 220.55 50 

Salinity, mg/l 1.280 0.800 0.800 0.96  

Cyanide mg/l 0.186 0.440 0.328 0.318 0.01 

Total Faecal count 

cfu/ml 

40 170 80 96.6 0 

Phosphate (PO
3-

4) mg/l 1.700 0.500 1.500 1.23 5.0 

Nitrate (NO
-3

) mg/l 0.890 10 21.900 10.93 40 

Alkalinity mg/l 120 316 292 242 350 
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Table 2: Results of Administered Questionnaires 

S/N QUESTIONNAIRES Number of 

“YES” 

Respondents 

Number of 

“NO” 

Respondents 

Respondents 

Frequency   % 

1 Is the Ohe river used for cassava fermentation? 50 0 100 

2 Is the waste water from Cassava fermentation 

discharged directly into the water body of Ohe 

River? 

50 1 98 

3 Does cassava fermentation impact Ohe River  

negatively ? 

30 20 33.3 

4 Does Cassava fermentation affect the odour, taste 

and clarity of the Water? 

38 12 68 

5 Is there sufficient environmental  awareness on the 

consequences of using Ohe River for cassava 

fermentation among the inhabitants? 

4 46 91.3 

6 Does Cassava fermentation affect aquatic lives? 32 18 53.1 

7 Are there prevalent diseases associated with the use 

Ohe River polluted with fermentation effluent?  

32 18 53.1 

8 Are there measures put in place by the inhabitants 

against water pollution of Ohe River?  

10 40 75 

9 Are there economic benefits of Cassava fermentation 

t the local inhabitants? 

48 2 95.8 

10 Has cassava fermentation improved the standard of 

living of the local inhabitants? 

40 10 75 

 Total Number of Retrieved questionnaires? 50   
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Plate 1: Cassava fermentation effluents on Ohe surface water  

 

 

Plate 2: Cassava fermentation processing in Ohe River 
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Plate 3: Cassava fermentation section in Ohe River 

 

 

Plate 4: Cassava fermentation effluents in Ohe River 
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DISCUSSION 
The levels of measured parameters for Temperature, Conductivity ,Biochemical Oxygen 

Demand(BOD),Total Dissolved Solids(TDS),Phosphate and Nitrogen were within the standard  limits 

of WHO; while P
H
, Dissolved Oxygen, Cyanide, Feacal count, Total Suspended Solids had variations 

from the standard limits. The mean P
H
 (5.90) shows acidity. The acidity is attributed to organic 

pollution from the wastewater of cassava fermentation (Cude, 2001). The increase in acidity at the 

downstream (5.66) from discharge point(6.270) indicated that the effluents of fermentation process 

altered the potential activity of hydrogen ions towards low p
H
 levels along the downstream river 

channels of Ohe River(Eustace &Dorathy,2001). The DO level of 0.900 mg/l at the discharge point 

shows that cassava fermentation impacted  the river negatively by subjecting aquatic life to stress as 

dissolved oxygen is necessary for their survival( Oboh,2006).The mean value of 0.318mg/l of the 

Cyanide content exceeded the permissible limit of 0.01 set by Federal Ministry of Environment. The 

highest level of 0.440mg/l recorded at the discharge point was due to the release of the fermentation 

wastewater at this point which renders the water body toxic to the thyroid and nervous system (Aisien 

et al., 2010).Cyanide has the potential to render soil unproductive if improperly discharged and 

untreated because of its acidic nature(Rossling,1988,Marcia et al., 2006).The BOD level at discharge 

point was higher than other stations suggesting that there were greater quantities of degradable wastes 

from the effluents of the cassava fermentation processing(FAO,2007).  This also corresponds with the 

low DO levels observed at this point. There is an inverse relationship between DO concentration and 

BOD values (Savita et al,. 2005).When BOD increased (3.800mg/l) in the river with a consequent 

decrease in DO (0.900mg/l) anaerobic condition occurred and objectionable odour sets in at the 

vicinity of the cassava processing (Henry&Howler,1996).However the BOD value was within the 

acceptable limit set by World Health  Organization,(WHO,1987).The mean  total suspended solids 

values exceeded the maximum permitted limits of WHO, with the discharge point having the highest 

level(263.750mg/l).The increase at this point is attributed to fermentation activities. The concentration 

of total dissolved solids was contributed by organic particles from decomposing materials of cassava 

fermentation (Okafor et al.,1998).Some suspended particles can settle out into sediment at the bottom 

of a body of water over a period of time. Total coliform bacteria are a group of bacteria generally 

present in the environment, human and animal feaces. The presence of coliform is an indication of 

feacal contamination of the water or the presence of other pathogenic organisms. The result shows 

that all the stations tested positive for the prescence of coliform bacteria with the highest level at the 

discharge point(170 cfu/100ml).The standard for good water permits not more than 10 coliform per 

100ml of water(WHO,1987).The increased precipitation at the discharge point shows that these 

microbial compounds are found in rich loads from cassava fermentation effluents portraying high 

level of pollution from decomposition of   organic materials, sewage and other forms of debris. 

The result of administered questionnaires from respondents indicates that the cassava fermentation 

effluents are discharged directly into the surface water of Ohe River (Table 2).The impact is negative 

due to the levels of cyanide and low concentration of dissolved oxygen resulting to offensive odour 

.The respondents also suffered from some water related diseases as cholera, typhoid and dysentery 

due to feacal contamination (Obadinal et al.,2006). Table 2 also showed that respondents observed 

unusual growth of aquatic weeds due to total suspended solids and phosphates. The fermentation of 

cassava also had impact on taste, colour and odour and the general quality of water especially at the 

fermentation section of the river (Garba et al., 2010). From table 2, 95.8% agreed that a lot of 

economic benefits are accruable from cassava fermentation business; while 75% agreed that it has 

improved standard of living of the inhabitants. 

Conclusion 

The result of data analysis revealed that cassava effluents discharged into Ohe River influenced the 

water quality negatively due to some parameters such as cyanide, total suspended solids,P
H
,feacal 

coliforms that exceeded the allowable limits of WHO. This has posed a major challenge to the health 

of the inhabitants. The process of cassava fermentation impacted the clarity, taste, odour and the high 

load of bacteria makes it unfit for drinking(Kemker,2014). However, the local community derives 

much economic benefit from this business and still utilizes the river for drinking purposes .It is 

recommended that the local inhabitants boil the water before drinking as a short term measure. The 

government should provide water treatment methods to minimize its pollution level and make the 

water safer for drinking. In the long term, relevant government agencies should provide alternative 
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source of potable water so that inhabitants could discontinue using Ohe water for drinking purposes. 

There should be continuous monitoring of the river from any source of pollution, and awareness by 

public health workers on the dangers of cassava fermentation activity in improper ways. 
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