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Abstract: The bacteriological, physicochemical and anionic surfactants qualities of Otamiri river water and sediment were 

analysed, using standard techniques. The bacteriological analyses revealed the presence of Serratia marcescens (SerEW01) 

(33.33%), Staphylococcus (22.20%), Streptococcus (22.20%), Enterobacter (11.11%), Escherichia coli (11.11%) in Otamiri 

river water as well as Acinetobacter seifertii (42.10%), Bacillus (15.80%), Escherichia coli (15.80%), Klebsiella (10.53%) and 

Streptococcus species (5.30%), in the sediment. Some of these bacteria are indicators of fecal contamination of the river water. 

Iron recorded the highest value among the heavy metals (1.972 mg/l), in the river water while Co was not detected. Also, Pb, 

Cd, Ni, Hg, electrical conductivity and turbidity recorded values higher than WHO standards for drinking water. In the 

sediment, Fe and Cd had the highest and least values 19.82 and 0.025 mg/kg respectively. The pH of the river and sediment 

were 6.42 and 5.40. Similarly, among the anionic surfactants, sodium dodecyl sulfate (SDS) was the highest in both Otamiri 

river water (0.100 mg/l) and sediment (0.453 mg/kg), while perfluorobutane sulfate was not detected in the river water. These 

results imply that the quality of Otamiri river water and possibly the sediment are below the WHO recommendations for 

drinking water. People using the river water for drinking and other domestic activities should therefore purify it adequately to 

avert possible health hazards. 
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1. Introduction 

Water is one of the basic necessities needed for the 

survival and sustenance of all living organisms on earth. 

Water is required for various purposes like drinking and 

other domestic needs, agriculture, power generation, 

navigation, as well as for industrial and recreation activities 

[1, 2]. Although municipal purposes may remain the largest 

water requirement, the quality requirements for these 

purposes differ from those required for industrial and 

commercial purposes [3]. Water quality deals with the 

physicochemical and biological characteristics of water 

with regards to its suitability for a particular need [4]. Clean 

and fresh water is necessary for domestic activities, 

swimming and food processing, as well. River pollution is 

the change in the quality of river water which could be 

directly or indirectly attributed to human activities, thus 

making it unfit for any or all the purposes it would have 

been suitable for in its unpolluted state. River pollution 

could lead to some undesirable effects such as 

contamination of water supplies, restriction of its use for 

recreational activates, loss of aquatic lives, creation of 

nuisances, as well as hindrances to navigation [5]. Water 

bodies however have the capacity to assimilate limited 

amount of pollution without serious deleterious effects due 

to dilution and self purification capacities [6]. 

Otamiri river is one of the major rivers that pass 

through Owerri urban and environs. This river serves as a 

source of aquatic foods and water for domestic activities, 

urban agriculture as well as for other purposes. All the 
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drainages in Owerri urban and environs discharge 

untreated wastewater into the river or its tributary. Nekede 

mechanic village, hospitals, car washing and laundry 

outfits are located along the banks of the river. When it 

rains, run-offs from Owerri urban and environs gain 

unrestricted access into the river. Similarly, in addition to 

sand mining activities that go on in the river, solid wastes 

are also dumped and incinerated at the river bank. These 

waste dumps could contain a wide variety of chemical 

substances that leach into the river. This study is therefore 

aimed at determining the bacteriological and 

physicochemical qualities of Otamiri river water and its 

sediment. 

2. Materials and Methods 

2.1. Study Area 

Otamiri River is one of the two major surface waters that 

traverse the Owerri city (Figure 1). This river runs south 

from its source at Egbu through Owerri, Nekede, Ihiagwa, 

among others and finally to Etche, Rivers State of Nigeria, 

from where it finally joins the Atlantic Ocean. The Otamiri 

watershed which covers about 10,000 square kilometers, is 

mostly covered by depleted rain forest vegetation, with an 

annual rainfall of 2,250 - 2,500 mm and mean annual 

temperature of 27°C [7]. 

 

Figure 1. Location Map of the Study Area, Showing Sampled Points (in Green). 

2.2. Samples Collection 

Both water and sediment samples were collected along the 

course of the river, adjacent the mechanic village, Nekede. 

The first sample was collected approximately 100 meters 

downstream of the point Nworie river joined Otamiri River 

(5.465N, 7.035E), while the second sample was collected 100 

meters downstream of the first location (5.463N, 7.034E). 

The samples were collected as described by Nweke et al. [8]. 

Sediment samples were collected with Eckman grab sampler, 

and were later pooled together to form composite sample in a 

clean cellophane bag. The water samples which were 

collected with sterile 750 ml plastic cans were also pooled 

together in 1.5 liter sterile plastic container. The plastic 

containers were previously sterilized by soaking for 30 

minutes in 95% ethanol and rinsed severally with sterile 

water. All the samples were taken to the laboratories for 

analysis. The water samples were preserved in the 

refrigerator at 4°C, until required. 

2.3. Bacteriological Analysis of the Samples 

One gram (1g) of the sediment sample was suspended in 9 

ml of sterile water contained in a 100-ml Erlenmeyer flask 

and shook vigorously for 60 seconds and allowed to stand for 

about 10 minutes [9]. Ten-fold serial dilutions of sediment 
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and water samples were then carried out. Then 0.1ml of 10
-5

 

dilution of sediment and 10
-3

 dilution of the water sample 

were aseptically inoculated onto sterile nutrient agar plates in 

duplicates, using sterile Pasteur pipette and then spread with 

sterile glass rod and incubated for 24 hours at 37°C. The 

bacteria colonies were then counted to determine total 

heterotrophic counts of the samples, from where the 

percentage occurrence of the isolates was obtained. Discrete 

colonies were further subcultured on Nutrient agar plates to 

obtain pure cultures, which were then stored on agar slants in 

the refrigerator at 4°C. The isolates obtained were identified 

using morphological characteristics, Gram staining, spore 

staining and biochemical tests [10]. 

2.4. Physicochemical Analysis of the Water Sample 

Parameters selected for analyses include temperature, pH, 

electrical conductivity, total hardness, turbidity, chloride, 

phosphate, biochemical oxygen demand (BOD) and 

dissolved oxygen (DO). Digital Labtech pH meter, Jenway 

(Model: HANNA 1910) was used to determine pH and 

temperature, while HANNA EC 215 conductivity meter was 

used to determine conductivity HACH spectrophotometer 

was used to determine turbidity at wavelength of 860nm and 

programme number 750. DO was determined using 

EXTECH digital Dissolved Oxygen meter Model DO 700 

and BOD5 was determined using DO meter. Phosphate was 

determined as described by US-EPA [11], while Chloride 

was by estimation in accordance with Argentometric method 

as described by APHA [12]. 

2.5. Physiochemical Analyses of Sediment Sample 

The sediment sample was taken to the laboratory and air 

dried, clumps crushed with porcelain mortar and sieved with 

2 mm stainless metallic sieve. 

Sediment pH was determined as described by Hendershot 

et al. [13], while phosphate was determined according to the 

method of Fawole and Oso [9]. 

2.6. Heavy Metal Analysis of Water and Sediment Samples 

Heavy metal analysis was carried out using Agilent 

FS240AA Atomic Absorption Spectrophotometer according 

to the method of APHA [12]. Sediment sample digestion was 

carried out according to Adrian [14] Two grams (2 g) of the 

dried sample was weighed into a digestion flask, followed by 

the addition of 20 ml of the acid mixture (650 ml 

concentrated HNO3; 80 ml perchloric acid; 20 ml 

concentrated H2SO4). The mixture was then heated till a clear 

digest was obtained. The digest was then diluted with 

distilled water up to the 100 ml mark. River water sample 

was digested according to the method by Adrian [14]. The 

sample was shaken thoroughly to mix well. A 100 ml of it 

was transferred into a 250-ml glass beaker, into which 5 ml 

of concentrated nitric acid was added and then heated to boil 

until the volume decreased to about 20 ml, by incrementally 

adding 5 ml of concentrated nitric acid until all the residue 

was totally dissolved. The mixture was allowed to cool and 

transferred into a 100 ml volumetric flask and consequently 

made up to 100ml using deionized distilled water. The 

sample was aspirated into the oxidizing air-acetylene flame. 

On aspiration of the aqueous sample, the sensitivity for 1% 

absorption was noted. The digested samples were then 

analyzed for Co, Fe, Cu, Pb, Cd, Zn, Ni and Hg at their 

respective wavelength, using atomic absorption 

spectrophotometer. 

2.7. Determination of Anionic Surfactants in the Samples 

Soxhlet extraction method was used in accordance with 

AOAC [15]. Ten grams (10g) of the homogenized sample 

was mixed with 20g of anhydrous sodium sulphate in agitate 

mortar to absorb moisture. The homogenate was then placed 

in extraction cellulose thimble (33.94 mm), covered with a 

Whatman filter paper and inserted into a Soxhlet extraction 

chamber of the Soxhlet unit. Extraction was carried out with 

200 ml ethanol for 3 hours. The crude extract obtained was 

evaporated using a rotary vacuum evaporator at 40°C, just to 

dryness. 

Florisil was heated over night (Ca. 15h) in an oven at 

130°C, transferred to a 250 ml beaker and placed in a 

desiccator. Onto a 1.0g of activated florisil (60-100 nm mesh) 

on an 8 ml column plugged with glass wool, 0.5g anhydrous 

Na2SO4 was added. The packed column was conditioned by 

filling it with 5 ml of n-hexane. The stopcock was thereafter 

opened to allow n- hexane run out until it just reaches the top 

of sodium sulphate in a receiving vessel whilst tapping the 

top of the column gently until the florisil settles well in the 

column. Disposable Pasteur pipette was used in transferring 

the extract to the column from an evaporating flask. A 1ml 

portion of n-hexane was used to rinse each evaporating flask 

twice and these were also added to the column. The eluate 

was collected into an evaporating flask and evaporated to 

dryness using rotary evaporator. The dry eluate was then 

dissolved in 1ml n-hexane and analyzed using Gas 

Chromatography. For the river water sample, a portion of the 

water sample was mixed with equal volume of n-hexane and 

shook very well before transferring to a separating funnel, 

where it forms two layers. The water layer was remove, 

while the n-hexane layer was collected, concentrated by 

evaporation and then analyzed, using Gas Chromatography. 

3. Results 

The results of the physicochemical parameters analysis of 

Otamiri river and sediment are shown in Table 1. From the 

results, the pH and temperature of the river water were 6.42 

and 26.1°C, while the sediment recorded pH of 5.40. The 

results of heavy metal analyses showed that, iron, zinc and 

mercury recorded the highest values; 19.818, 16.548 and 

3.678 mg/l in sediment and 1.972, 1.556 and 1.329 mg/l in 

river water sample respectively. Cadmium recorded the least 

value (0.025mg/l) in sediment while cobalt was not detected 

in the river water sample. Conductivity was high in the water 

sample (115.8 us/cm), while total hardness was 0.32mg/l and 

turbidity 22.8NTU. Among the anionic surfactants, sodium 
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dodecyl sulfate (SDS) recorded the highest values in river 

water (0.100mg/l) and sediment (0.453mg/kg), while 

Perfluorobutanesulfate was not detected in the river water. 

Sodium lauryl sulfate recorded the least value in the sediment 

sample (0.0018mg/mg). 

The results of the biochemical characteristics and 

percentage occurrence of the bacterial isolates from the 

Otamiri river and sediment are shown in Table 2. Five different 

bacterial genera were isolated from the river water, with 

Serratia marcescens (SerEW01) (33.33%) recording the 

highest percentage occurrence while Enterobacter and 

Escherichia coli recorded the least (11.11%). In sediment 

sample, six bacterial genera were isolated, with Acinetobacter 

seifertii recording the highest percentage occurrence (42.10%), 

and Streptococcus species recording the least (5.30%). 

Table 1. Physicochemical Properties of Otamiri River and Sediment 

Samples. 

Parameter 
Sediment 

(mg/kg) 

River 

(mg/l) 

WHO Standard 

(Water) 

Cobalt 0.163 0.000 No guideline 

Iron 19.818 1.972 No guideline 

Copper 0.969 0.059 2mg/l 

Lead 2.383 0.546 0.01mg/l 

Cadmium 0.025 0.093 0.003mg/l 

Zinc 16.548 1.556 3mg/l 

Nickel 1.054 0.066 0.02mg/l 

Mercury 3.678 1.329 0.001mg/l 

pH 5.40 6.42 6.5-8.5 

Phosphate 18.41 0.032 3.5 

Temperature  26.1 None 

Conductivity (µS/cm)  115.8 100 

Total hardness  0.32 500 

Turbidity (NTU)  22.8 5.0 

Chloride  1.08 250mg/l 

BOD  5.0 5.0 

DO  9.8 10 

Perfluorobutanesulfate 0.0142 0.000  

Sodium methyl sulfate 0.0532 0.060  

Ammonium lauryl sulfate 0.0303 0.070  

Sodium dodecyl sulfate 0.4531 0.100  

Sodium lauretth sulfate 0.0018 0.070  

Table 2. Bacterial Isolates from Otamiri river water and sediment and 

their% Occurrence. 

Sample/Bacteria % Occurrence 

River water  

Staphylococcus 22 

Enterobacter 11.11 

Serratia marcescens (SerEW01) 33.33 

Streptococcus 22.22 

Escherichia coli 11.11 

Sediment  

Streptococcus 5.30 

Pseudomonas 10.53 

Klebsiella 10.53 

Acinetobacter seifertii 42.10 

Bacillus 15.80 

Escherichia coli 15.80 

4. Discussion 

The pH of surface waters is vital to aquatic life because of 

its effects on the ability of aquatic organisms to regulate 

basic life-sustaining processes, most importantly respiratory 

activities and exchange of salts with their surrounding [16]. 

Similarly, the pH of a water body is also known to affect the 

dissolved oxygen level in such water. The pH of Otamiri 

river water was 6.42, while that of the sediment was 5.40. 

The pH of both the river water and sediment were slightly 

acidic, with the sediment being more acidic. The pH of the 

river water was however within the WHO recommended 

range for drinking water. In addition, pH range of 6.45-7.56 

has been reported for Otamiri river by previous authors [17, 

5, 18]. Although pH ranges of 6.31-6.60 and 6.30-6.50 have 

been reported for Otamiri sediment for dry and rainy seasons 

respectively [19], the pH of 5.40 recorded for Otamiri 

sediment in this study was moderately acidic. This could be 

attributed to increasing pollution of the river through 

dumping of untreated wastes and leachates from solid wastes 

[17]. 

The temperature of the river was 26.1°C, this is below the 

WHO recommended range of 27-28°C. Average temperature 

range of 26.9-28°C has however been reported for Otamiri 

river in previous studies [5, 18]. Temperature is known to 

affect the dissolved oxygen level in aquatic ecosystem, which 

in turn has deleterious effects on various aquatic biotas there-

in. The high phosphate recorded in Otamiri sediment in this 

study could be traced to the use of phosphate fertilizers for 

urban agriculture and industrial sources. Such high levels of 

phosphates could lead to excessive proliferation of algae 

(algal bloom), with its attendant consequences on dissolved 

oxygen level in the river. However, this high level of 

phosphate in the sediment was not replicated in the river 

water (0.032 Mg/l). Such low levels of phosphates have been 

reported for the river by previous authors [18, 5]. Similarly, 

phosphate range of 0.8-5.6 mg/l, which is above the WHO 

recommended standard for drinking water, has been reported 

for Otamiri [20]. 

The BOD was of the same value as the World Health 

Organization recommended standard while Dissolved oxygen 

(DO) recorded in this study was just slightly below the WHO 

recommended standard for drinking water. The relatively low 

levels of BOD and DO in the present study is surprising, as 

dumping of both biodegradable and non-biodegradable 

wastes in Otamiri river banks is been reported to gradually 

becoming a norm rather than an exception [21]. Okoro et al. 

[18] has reported BOD range 0.2 to 0.6 mg/l for Otamiri river 

water. However, BOD and DO ranges of 11.3 to 15.67 and 

8.45 to 12.85 mg/l respectively have also been reported for 

the river water by previous authors [22, 17]. The high 

turbidity recorded in this study relative to the WHO 

recommended standard for drinking water could be attributed 

to run-offs from adjoining farm lands at the banks of the 

river, prolonged human activities in the river as well as 

increasing sand mining or dredging going on in the river 

[21]. Similarly, the high levels of electrical conductivity 

observed in the study could be due to the high content of 

major ions in Otamiri river, as reported by elsewhere [18, 

20]. 
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Heavy metals in waters and sediment could result from the 

weathering of parent rocks or anthropogenic activities. In 

recent past, so many studies have been undertaken on the 

heavy metals contents of Otamiri river and sediment [19, 17, 

20-23]. Some of these studies showed that there has been a 

progressive accumulation of heavy metals in Otamiri sediment 

and by extension the river as result of industrial, agricultural or 

domestic activities. Among the heavy metals studied, lead, 

cadmium, nickel and mercury contents of Otamiri river were 

above the WHO recommended standards for drinking water. 

Generally, the high levels of these heavy metals in the river 

could be attributed to the indiscriminate dumping and 

subsequent burning of such solid wastes at the river bank, 

activities at auto-mechanic workshops at Nekede mechanic 

village, run-offs from Owerri urban and environs, unrestricted 

discharging of untreated industrial and domestic effluent into 

the river. In addition, the slight acidic pH recorded in the river 

might have also contributed to the high levels of some of these 

metals, as low pH has been shown to enhance the release of 

heavy metals from polluted sediment [24]. 

The heavy metals content of Otamiri sediment was higher 

than those of the river water. This could be attributed to the 

accumulative nature of heavy metals in the sediment. 

According to Hanson et al. [25], metals can bind to the 

organics and inorganics in the water and eventually settle at 

the bottom of streams, rivers, reservoirs, lakes, estuaries or 

marine waters. Thus, metal concentrations in sediments are 

generally much higher than the concentrations in the 

overlying water [26]. In addition, the occurrence of higher 

amount of some of the heavy metals in the river water as 

against the sediment could be due to the physical 

disturbances, such as sand dredging/mining going-on in the 

river. In Otamiri river water, iron, zinc, mercury, lead and 

nickel recorded values higher than the WHO recommended 

standards for drinking water. The 0.066 and 1.054 mg/L 

concentrations of nickel observed for Otamiri river water and 

sediment respectively in the present study were higher than 

the concentration range of between 0.005 and 0.010mg/L of 

dissolved nickel generally reported in aquatic ecosystems 

[27]. The toxic effect of nickel to aquatic organisms has been 

shown to vary significantly according to species of 

organisms, as well as water hardness and pH [28, 29]. 

Elevated concentrations of nickel could cause sub lethal 

effects though its toxicity is generally low [30]. The 

relatively high level of iron over other heavy metals in both 

river water and sediment could be attributed to the high 

levels of iron in the upper earth crust of southern Nigeria 

[19]. The absence of cobalt and reduced levels of some of the 

heavy metals in the river water could be attributed to their 

inability to remain in solution. Nweke et al. [31] made 

similar observation in New Calabar river. These observations 

are in agreement with the previous report that in an 

undisturbed aquatic environment, metals are preferentially 

transferred from the river water phase to the sediment and 

thus the concentrations of heavy metals in aquatic 

environment, are generally much higher in sediment than in 

the overlying water [26]. 

In Nigeria, reports on surfactants content of surface waters 

are very scarce and Otamiri river is not an exception. 

Perfluoroalkyl and polyfluoroalkyl substances (PFAS) have 

been reported to be common in both fresh and salt waters, 

sediments, soil and tissues of wildlife and humans [32-35]. In 

the present study, perfluorobutanesulfate (PFBS) was not 

detected in Otamiri river. Although at present, both 

perfluorinated surfactants and their precursors are neither 

regulated in surface waters nor drinking water or organic 

waste materials, Skutlarek et al. [36] recorded 

perfluorobutanesulfate ranges of 0-46ng/L, 0-1450ng/L and 

0-71ng/L respectively for Rhine, Moehne and Ruhr rivers 

and their selected tributaries, in their study on perfluorinated 

surfactants in surface and drinking water. Similarly, Saito et 

al. [37] recorded lowest limits of detection of 0.06 and 0.04 

ng/L for perfluorooctanoate and perfluorooctane sulfonate 

respectively, in their study on the concentrations of those 

compounds in surface water in Japan. The non detection of 

PFBS in Otamiri river could probably be attributed to its 

concentration being below the detectable limit of the 

equipment used or the method applied. Otamiri sediment 

however recorded 0.0142 mg/kg of PFBS. Sediment has been 

reported to have a large impact on the distribution, 

transportation, and fate of persistent organic pollutants in 

aquatic environment, since it serves as an important sink and 

reservoir of these compounds [38, 39]. The distribution of 

polyfluoroalkyl substances (PFAS) between water and 

sediment is considered a vital process that is known to 

control their mobility and fate [40, 41]. Sediment-water 

partitioning is a complex process, that depends both on the 

physicochemical properties of the compounds and the nature 

of the sediment, such as the organic matter content [42-45]. 

The slightly acidic pH of Otamiri river as observed in the 

present study (5.40) may have also contributed to the 

detection of PFBS in Otamiri sediment but not in the river 

water. Laboratory studies have shown adsorption of PFAS to 

progressively increase with decrease in pH of the water and 

increasing organic matter contents of sediments [43]. 

Ammonium lauryl sulfate was one of the anionic 

surfactants detected in both Otamiri river and sediment at 

0.070 mg/l and 0.0303mg/kg respectively. Their level of 

distribution in water and sediment in this study could be due 

to its high solubility. Ammonium lauryl sulfate on its own 

may be non-toxic, it is however a nitrosating agent, which on 

decomposition and or reaction can cause nitrosamine 

contamination. Once inside the body, nitrosamines can be 

activated by cytochrome P-140 enzymes, and can therefore 

induce their carcinogenic effects by forming DNA adducts at 

the N-and O-atoms [46, 47]. 

Sodium methyl sulfate was detected both in Otamiri river 

water and sediment. The proportion found in the river water 

(0.060 mg/l) was slightly higher than in the sediment (0.0532 

mg/l). This could be attributed to its high solubility. In 

addition, anionic surfactants are known to form foam; such 

stable foam formation in the river could be detrimental to the 

survival of many aquatic organisms by blocking the 

transformation of the oxygen-mass from air to water. 
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Furthermore, hydrophilic constituents of toxic surfactants can 

endanger the lives of aquatic animals and bacteria in water 

[48]. 

Sodium dodecyl sulfate (SDS) is not presently regulated in 

water systems or listed as a ground water contaminant [49]. 

SDS was relatively high in Otamiri river water (0.10 mg/l) 

and sediment (0.4531 mg/l). In this study, both the river 

water and sediment had concentrations of SDS higher than 

the permissible limit (0.02 mg/l) for anionic surfactant in 

class I water [50]. Similarly, the sediment also recorded SDS 

concentration higher than the non-effect concentration value 

(0.25 mg/l) for surfactants as reported by van de Plassche et 

al [51]. In addition, anionic LAS have been reported to be 

preferentially adsorbed to sediments [52]. Similarly, in a 

study on aquatic environmental monitoring and removal 

efficiency of detergents, LAS variations between surface and 

bottom waters were reported [53]. In addition, surfactant 

concentrations in surface waters as high as 0.416 mg/l has 

been recorded in the United Kingdom [54]. In Massachusetts, 

the Town River had reported concentrations between 0.04 

and 0.590 mg/l, while other major rivers in the United States 

had reported 0.01 to 3.30 mg/l or 0.01 to 0.04 mg/l [55-57]. 

Nevertheless, these levels of SDS in Otamiri river and 

sediment could pose a great danger to aquatic lives in the 

river. The anionic surfactant Sodium laureth sulfate was also 

detected in the river and sediment. Though ecotoxicity 

studies by Abel [58], have demonstrated that a surfactant 

concentration of 0.5 mg/l in natural water may not be 

substantially toxic to fish and other aquatic life under most 

conditions, chronic toxicity of anionic surfactants has 

however been shown to occur at concentrations as low as 0.1 

mg/l [59]. Furthermore, surfactants have been reported to 

combine with heavy metal ions thus enhancing the toxicity of 

heavy metals to fishes and other aquatic organisms [60, 61]. 

The higher concentration of most of these anionic 

surfactants in the river phase compared to the sediment 

fraction in this study could be attributed to the continuous 

sand dredging going-on in the river, as it has been previously 

reported that physical disturbances could cause the re-

distribution of the sediment-associated contaminants in the 

water phase to disturb the activities of suspended 

microorganisms [62]. Generally, the presence of these 

anionic surfactants in Otamiri river and sediment might be 

attributed to unrestricted discharge of untreated domestic 

sewage from Owerri urban and environs, laundry and car 

washing outfits located at the bank of the river among others. 

The bacteria isolated from Otamiri river include: Serratia 

marcescens (SerEW01), Staphylococcus, Streptococcus, 

Enterococcus and Escherichia coli. In the sediment however, 

Streptococcus, Pseudomonas, Klebsiella,, Acinetobacter 

seifertii, Bacillus and Escherichia coli were isolated. These 

isolates have been reported by previous authors that have 

worked in the river and its sediment [63-65]. Among the 

isolates from the river, Serratia marcescens (SerEW01) 

recorded the highest percentage occurrence of 33.33%, 

followed by Staphylococcus and Streptococcus species 

(22.2%). These are opportunistic pathogens of human origin. 

Serratia marcescens (SerEW01) is known to cause hospital-

acquired infections, particularly catheter-associated 

bacteriaemia, urinary and respiratory tract, as well as wound 

infections [64]. The presence of Streptococci and Escherichia 

coli was an indication of the poor sanitary quality of the 

Otamiri river [66]. World Health Organization recommended 

one E. coli cell per 100 ml of water sample to be normal [68]. 

However, these indicator organisms, as well as Klebsiella 

species were found in large numbers in Otamiri river and 

sediment, indicating possible feacal contamination. In the 

Otamiri sediment, Pseudomonas and Bacillus were fairly 

prevalent. This could be attributed to their wide spread in 

water and soil ecosystems as reported by Rogers et al. [69]. 

Acinetobacter seifertii recorded the highest percentage 

occurrence of 42.10% in Otamiri sediment. The presence of 

hospitals and other medical facilities at the bank of at the 

bank of Nworie river (a tributary of Otamiri) may have 

contributed to the high percentage occurrences of some of 

these human pathogens in the river and its sediment. In 

addition, some anionic surfactants were prevalent in the river 

water and sediment as shown in Table 1, the presence of such 

substrates can stimulate the proliferation of such organisms 

that can utilize them as carbon and energy sources. Some of 

these isolates have been reported to degrade anionic 

surfactants and other detergents [61, 70-72]. 

5. Conclusion 

In the present study, the bacteriological, physicochemical and 

anionic surfactants qualities of Otamiri river and sediment were 

evaluated. The results showed the presence of some indicator 

bacteria in both river water and sediment, suggesting the 

possibility of fecal contamination of Otamiri river. Similarly, Pb, 

Cd, Ni, Hg, electrical conductivity and turbidity had values 

higher than WHO recommended quality standards for drinking 

water. Among the anionic surfactants detected in the aquatic 

ecosystems, sodium dodecyl sulfate (SDS) was found to record 

high values in both the river and sediment. These show that the 

water quality of Otamiri river and sediment has deteriorated over 

time. It is therefore recommended that this study should be 

extended to include cationic and non-ionic surfactants in Otamiri 

river and sediment. 
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