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ABSTRACT

This research evaluates the safety and suitability of drinking water in Chobi Town, West Showa, Ethiopia. By
selecting three strategic sampling sites, the study analyzed key physicochemical properties, heavy metals (Pb,
Mn, Fe), and bacteriological indicators (TC and FC) using standard analytical methods, including ICP/OES for
metal detection. The observed ranges for parameters such as Total Hardness, TDS, Chloride, pH, EC, and
Sulphate generally aligned with safety standards;, however, critical failures were noted. Specifically,
temperature, turbidity, lead levels at site S1, and both total and fecal coliform counts exceeded WHO permissible
limits. The presence of significant fecal contamination from human and animal sources across all sites (S1-S3)
highlights an urgent need for government intervention and community awareness to address water quality risks
in the region.
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1. INTRODUCTION

Safe drinking water is defined by its ability to meet environmental standards and its suitability for specific uses
[1]. However, inadequate water sanitation worldwide and contaminated water sources are significant vectors for
the spread of human diseases [2]. Beyond health concerns, potable water must also meet consumer standards for
sensory qualities such as flavor, odor, and color. A major contributor to this contamination is agricultural runoff,
which introduces pollutants like pesticides and animal waste into water bodies, leading to issues like algal
blooms. The consequence of consuming contaminated water combined with poor sanitation is diarrhea, a critical
public health issue that severely impacts more than 800 million people in Africa and Asia, especially where
clean water and sanitation access is lacking [3]. To gain critical insights into water quality and its suitability for
consumption, scientists conduct two main types of testing. The physicochemical assessment analyzes inherent
properties like Electrical Conductivity, PH, turbidity, and the presence of heavy metals [4]. Meanwhile, the
bacteriological assessment is essential for quantifying microbial contaminants known to cause waterborne
diseases. Crucially, the discovery of pathogenic bacteria serves as definitive proof of fecal contamination, posing
an immediate and severe threat to human health [5].

Water quality is measured by its suitability for intended uses and adherence to environmental standards.
Globally, insufficient water sanitation and contaminated sources significantly spread human diseases. Safe
drinking water must address both health risks and consumer acceptability (including taste, odor, and color).
Agricultural runoff (from pesticides, fertilizers, and animal waste) is a major contributor to water pollution,
causing issues like algal blooms [6]. The combination of contaminated drinking water and inadequate sanitation
is the leading cause of diarrhea, a problem that is particularly severe in developing nations affecting over 800
million people in Africa and Asia due to a lack of access to clean water and sanitation services [7].

Ethiopia confronts substantial water quality issues, reporting some of the lowest regional rates for improved
drinking water (57%) and sanitation (28%) in Sub-Saharan Africa [8]. Since contaminated water causes various
waterborne diseases, regular quality evaluation is essential. In the study area, key problems include population
growth, expanding settlements, and limited access to safe water, poor supply coverage, environmental
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management issues, and unregulated waste disposal. Specifically, the assessment of drinking water quality in
Chobi town, West Shewa, Ethiopia, highlights considerable health risks from waterborne diseases, made worse
by pollution and inadequate sanitation. This research is therefore crucial for developing effective public health
policies and water management strategies to lessen the incidence of these diseases.

2. MATERIALS AND METHODS

2.1 Description of Study Area

The study was carried out in Ethiopia's Oromia Regional State, specifically in the Chobi area of the West
Shewa Zone. Chobi district is 153 kilometers west of Addis Ababa and 108 kilometers from Ambo, the zonal
seat. The climate of the area is made up of 31.7% Dega, 24.3% Woina Dega, and 44% Kolla zones. The
location is located at 9.17° N, 37.83° E, and has a height ranging from 1,400 to 2,600 meters above sea
level. It receives 600 to 1,400 mm of rainfall annually, attributed mainly to the north ward access of the
Inter tropical Convergence Zone (ITCZ), which transfers moisture from the South Atlantic Ocean. The
typical daily temperature ranges from 17°C to 27°C. Chobi town lies in the western part of the
northwestern plateau, characterized by a rolling plateau landscape resulting from the area's geographical
setup and erosion processes. The town covers an area of 8.48 km? and has a total population that was
previously about 5,056 but is currently estimated to be around 8,298. The map of the study area was shown on
Fig.1
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Fig. 1 Map of the study area

2.2 Instruments and Apparatus

. Inductively coupled plasma/optical emission spectroscopy (ICP/OES) (Arcos SOP-ICPOES, Model
ARCOS FHS12, Germany) used for metal analysis, pH meter (Starter 2100-OHRUS, Germany) used for
determination pH of water sample, conductor meter (EC-93NIEUWKOOP BV, Holland) used for EC
measurement, Titronic Basic Boom BV meppel (Holland) used for determination of chloride ion
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concentration, TDS was determined by oven dry, Sulphate was measured by Turbidity spectrophotometric
method. Glassware and Teflon vessels were treated in a solution 10% v/v nitric acid for 24 h and then washed
with distilled and deionized water. Total Coliforms and E.coli were measured by most probable number (MPN)
method.

2.3. Sample Collection and Preparation

2.3.1 Water Sample Collection

To ensure a representative and accessible overview of the local water system, samples were purposively
collected from three distinct locations: Tebela (S1), Gatira (S2), and Dingate (S3). Each sample was gathered
in a sterile polyethylene bottle, previously cleaned with detergent and triple-rinsed with distilled water.
Collections were made at points of visible flow to ensure proper mixing. Following collection, samples were
transported to the Ambo University Chemistry Laboratory and refrigerated at 4°C until analysis.

2.3.2. Sampling method

During the period from November 2024 to December 2025, morning water samples were collected to evaluate
specific physicochemical, some heavy metal and microbiological parameters. Field bottles were prepared using a
cleaning regimen of detergent, dilute HNO3, and deionized distilled water, followed by a tap water rinse after a
2-5 minute purge of the source. For chemical analysis, samples were acidified with 1% HNO; and stored in
1000 mL double-capped polyethylene containers. Simultaneously, samples for microbiological testing were
collected in sterile 1000 mL bottles containing sodium thiosulphate (Na,S,0;) to neutralize residual chlorine.
All specimens were labeled and transported to the laboratory in iceboxes at 4 °C, with microbiological samples
arriving within a 9-hour window.

2.3.3 Digestion of Water Samples

The water samples from each sampling bottle were mixed thoroughly by shaking. The purpose of water shaker
is to steadily mix sample while maintaining a constant temperature. If the bottle was completely full when
raised, a little was discarded to provide space for shaking. A 50mL aliquot of water sample was pipette into
a digestion flask. Strong acid was used to decompose solid sample into a liquid state and remove the metal
ions in matrix such as, alkalis, or enzymes [9].

In this study, nitric acid (HNO;) was utilized as the digestion reagent. HNOj is a standard choice in analytical
chemistry due to its powerful oxidizing properties and its capability to dissolve various inorganic compounds
[10]. The strong oxidizing nature of HNO3 is crucial because it facilitates the complete dissolution of organic
matter and the oxidation of metallic elements (typically to their +3 or +6 states). This action ensures the
complete mineralization of the sample. When heat is applied, HNOj reacts with organic material and metal
oxides, breaking them down into soluble salts (like nitrates and nitrites). This transformation is essential because
it prepares the analytes for precise measurement. Nitric acid is specifically compatible with Inductively Coupled
Plasma Optical Emission Spectroscopy (ICP/OES) because it does not cause significant spectral interferences or
matrix effects that would compromise the accuracy of the analysis. Being a widely available and well-
characterized chemical, HNO3 remains the standard reagent for sample digestion in environmental and analytical
testing [11].

2.3.4 Preparation of Standards Solution

A stock solution of 1000 ppm for each metal ion was prepared by dissolving calculated amounts of the
respective metal salts in 100 mL flasks and then diluting to a final volume of 100 mL. Eight standard
solutions were prepared through serial dilution from each stock solution. Calibration curves were
generated for each metal ion to determine their concentrations in the sample solution. The working
standard solutions were further diluted to an intermediate concentration of 10 mg/L for each metal. The
selected heavy metals for this analysis were lead, manganese, and iron. Calibration curves for each of these
metals were developed using the eight standard solutions. The concentrations of the standards solutions
prepared from the 10.00 ppm intermediate solution were: 0.028, 0.056, 0.084, 0.112, 0.14, 0.168, 0.196, and
0.224 ppm for all metal ions.

2.4. Method Validation

2.4.1  Precision and Accuracy
Analytical results must be evaluated to decide on the best values to report and to establish the probable
limits of errors of these values [12]. The precision of the results was evaluated by percentage relative
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standard deviation of the results of three samples (n=3) and triplicate readings for each sample giving a
total of nine measurements for a given sample using equation:

sD
oRSD = ( ?j

Where: RSD= relative standard deviation SD = Standard deviation and ®= Mean value. On the other hand, the
accuracy and validity of the measurements were determined by analyzing spiked samples.

2.4.2. Method Detection Limit (MDL)

To ensure analytical accuracy, three replicate blanks were processed using the same digestion protocol as the
water samples. Each blank was then analyzed for Lead (Pb), Manganese (Mn), and Iron (Fe) using ICP/OES.
Since certified reference materials were unavailable, the digestion procedure's validity was confirmed through a
spiking method. This involved adding a known concentration of standard solution to water samples. Both spiked
and non-spiked samples were digested and analyzed under identical conditions. The accuracy was then
determined by calculating the percentage recovery using the following equation:

CM in the spik samples —CM in the non spik sample 100
Amount added jX

%oRecovery (

(Where CM represents the concentration of the metal of interest)

2.5 Membrane filtration method of fecal coliform analysis

Membrane filtration is the preferred method for analyzing fecal coliforms in water. To test samples, water is
passed through a filter with a specific pore size, typically 0.45m. Microorganisms present in the water are
retained on the filter surface [13]. The filter was then placed in a sterile Petridis containing a selective medium
that encourages the growth of target organisms while suppressing non-target organisms. Each cell develops into
a distinct colony, allowing for direct counting and determination of the initial inoculums size. For water testing,
sample volumes of 100 ml are commonly used, and filtered contaminated sources may require dilution to
achieve a countable membrane. The filter was incubated on a Petridis with sulphate broth at 44.5°C for 24 hours.
This elevated temperature heat shocks non-fecal bacteria, inhibiting their growth. As fecal coliform colonies
develop, they produce acid that reacts with the dye in the sulphate broth, resulting in a distinctive golden-brown
color for the colonies [14].

2.6 Data analysis

All samples were analyzed in triplicate. Descriptive statistics were then calculated for every variable, and the
results are presented as the means + SD. The differences in the mean values among the three sampling sites were
also statistically analyzed using MS Excel and SPSS [15]. The physicochemical and bacteriological parameters
were evaluated using established standard laboratory techniques. After determining the mean values, standard
deviations, and correlation coefficients, the results of the water quality analysis were ultimately compared
against the World Health Organization (WHO) guideline values to assess safety and acceptability.

3. RESULT AND DISCUSSION

3.1 Physicochemical parameters
The water quality characteristics of the water samples are shown in Table 1. As shown in the table, temperature
and turbidity were over WHO standard limits at all testing sites, while the other parameters maintained below
them. In addition, variables involving TSS, EC, SO42-, TH, TC, FC, and Pb concentrations surpassed WHO
guidelines. This rise may indicate possible causes of contamination of water at the sample site. Each
physicochemical parameter was considered on their own.
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Table 1. Physicochemical parameters of water samples (Mean + SD)

Parameters Sites Ethiopia Maximam WHO National
5 Sz S3 standard Standard

Standard
Temperature(°C) 215 245 251 15 15 -
pH 7.34 £ 0.65 7.13+£045 7.76+£023 6.5-8.5 6.5-8.5 6.5-85
TDS (mg/L) 13540+ 0.01 134,40 £ 0.05 147.10 £ 0.06 500 <500 1000
Turbidity (NTT) 56+0.25 5.6+023 5 7+0.17 5 5 <5
TSS(mgL) 1200+ 1.10 11.22 £0.92 1544+ 1.03 <30 <30 -
EC (nS/cm) pS/cm) 211.80+0.05 210.00 +0.02 230.50+ 0.05 400 400 -
TH (mg/L) 12234+ 1.10 11920 £1.01 13511+ 0.00 500 500 -
Cl- (mgL) 094+0.11 1.10+0.23 094+012 250 250 250
PO4-(mg/L) 0.4 +.03 0.30=+.1.00 0.40+.2.00 - - -
S042-mg/L) 1.63 £1.32 1.98+1.68 2.58+2.34 250 250 500

Temperature

The average water temperatures recorded at sources S1 (21.5°C), S2 (24.5°C) and S3 (25.1°C) comply with the
WHO's maximum permissible limits. While acceptable under one WHO standard, these temperatures exceed the
15°C threshold recommended by Ethiopian standards and certain WHO guidelines for drinking water palatability
(cooler water is generally preferred and can better mitigate issues like algae growth that affect taste and odor)
[16]. Crucially, all measured temperatures are above 15°C, which create favorable conditions for the
proliferation of microorganisms and other biological/chemical activity in all water sources [17]. Despite
exceeding the 15°C palatability recommendation, the study concludes that the water temperatures are likely
suitable for both human consumption and supporting aquatic life.

Turbidity

Turbidity concentrations were measured between 5.6 = 0.25 NTU (S1) to 5.7 = 0.17 NTU (S3). These readings
are generally consistent with WHO drinking water standards, indicating the water's clarity is acceptable [18].
The slight variations and overall cloudiness are attributed to contaminants from the town's pipelines, along with
environmental factors like high soil erosion, increased flow rates, and urban/surface runoff that lead to ongoing
erosion and siltation in the river [19].Turbidity itself is strongly correlated with the presence of total suspended
soli'dzs (TSS), including plankton and other orgarsllisms (Fig. 2C)

5 150 —— - 140
A
104 44 — 135
— & 145 o230
~— -
08 . — - 130 __
R 0.3 el E
(=N
EE’LL 06 = - EMG t220 125 &
il 02 ——Cr = g =
S —- PO, = 120
T pH ) 8 135 F210
oz ] 21 ) = 115
1307 7 T T 110
R —1: S1 s2 S3
51 52 53 Sites
Sites
8.0 - 30
i c
—m—Turbidity L
58] _-Tas 18 |28
— —m—Tempereture ]
E r/"' _
L |
& 5.69 — . 16 26 g_
= - =
= .
B 5.4 14 L24 2
=
(= 2
5.2 F12 |22
5.0 20
s1 s2 53

Sites
Fig 2. Graphical representation of (A) CI, POs#™ and pH (B) TDS, EC and TH and (C) turbidity,
TSS and temperature of samples from different sites.

Electrical Conductivity (EC)
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Electrical conductivity (EC), a measure of water's ability to carry an electric current, is used to gauge water
purity [20]. Mean EC values across the three sites S1 (211.80 £ 0.05 pS/cm), S2 (210.00 = 0.02 uS/cm), and
S3 (230.50 £ 0.05 pS/cm) fall significantly below both Ethiopian and WHO permissible maximum limits.
These low EC readings suggest the water has minimal dissolved ions and low ionization due to the low content
of dissolved solids. Since EC is directly proportional to the total dissolved ions in a solution, it exhibits a strong
correlation with Total Dissolved Solids (TDS) and Total Hardness (TH), making EC a useful proxy for
estimating the concentration of these dissolved ions [21]. While the strong correlation allows EC to be used to
estimate TDS a key quality parameter it is not a perfect replacement for direct TDS measurement, particularly in
complex water systems, as EC can also be affected by factors not accounted for in TDS, such as organic matter.
(See Fig. 2A, B, and C).

TH

The water samples studied showed a mean Total Hardness (TH) concentration between 119.20 = 1.01 mg/L to
135.11 £0.00 mg/L. All recorded TH values were below the permissible limits established by the WHO for both
drinking and domestic water use. Based on these concentrations, the water from Chobi Town is classified as soft
to moderately soft. This level of hardness is considered non-harmful to consumers, complying with both
Ethiopian national standards and WHO guidelines [22]. The results indicate that the water system has a low ionic
concentration due to minimal dissolved solids. This low-solids characteristic is consistent with established
relationships between TH, electrical conductivity (EC), and total dissolved solids (TDS) in water quality studies.
(Fig.2B) which aligns well with findings from scientific studies.

pH

The pH level, which reflects the concentration of hydrogen ions, was measured in the water samples and found
to be between 7.34 to 7.76. All these measured pH values fall within the World Health Organization WHO
established safe limits for drinking water (6.5 - 8.5) [23]. Therefore, the drinking water is confirmed to be within
the permissible range set by the WHO, guaranteeing no harmful effects to the consumers (see Table 1 and Fig.
2A).

TDS

The study measured the mean Total Dissolved Solids (TDS) concentrations in three reservoirs: S1, S2, and S3
are 135.40 + 0.01 mg/l, 134.40 + 0.05 mg/l, and 147.10 + 0.06 mg/l, respectively. All measured TDS values
were found to be below the acceptable standard set by the World Health Organization for drinking water [21].
The concentration at reservoir S3 was notably higher than at S1 and S2. This increase is likely attributable to
contamination within the distribution system. TDS impacts water palatability and health; while very low TDS
makes water taste "flat" or insipid, high concentrations can result in physiological issues. TDS primarily consists
of various major anions (e.g., carbonate, sulfate, chloride, nitrate) and cations (e.g., sodium, calcium,
magnesium, potassium) [24]. The observed TDS levels are highly correlated with other water quality indicators,
specifically chloride phosphate and Electrical Conductivity. This strong relationship is consistent with
established findings in scientific literature (Fig. 2A, B).

TSS

The study analyzed the Total Suspended Solids (TSS) content in water, which is directly linked to turbidity and
the presence of suspended matter like soil and silt [25]. The measured average TSS values across the three
sampling sites were low: 12.00 + 1.10 mg/L at S1, 11.22 = 0.92 mg/L at S2, and 15.44 + 1.03 mg/L at S3. All
recorded mean TSS values fell within the acceptable standards set by both Ethiopia and the WHO. Therefore, the
low levels of suspended solids found at all sites indicate no risk to drinking water quality. This positive outcome
is attributed to minimal exposure to contamination sources, such as erosion from agricultural runoff, urban
runoff, bank erosion, or wastewater discharges. Furthermore, the analysis showed a positive correlation between
the water's turbidity and its TSS concentration. Correlation, as supported by the data in Table 1 and Figure 2C.

Chloride

In humans, chloride toxicity is generally restricted to specific health conditions, such as congestive heart failure,
which affects sodium chloride metabolism [26]. This study found mean chloride concentrations ranging from
0.94 £ 0.11 mg/L to 1.10 + 0.36 mg/L. These values are significantly lower than the 250mg/L threshold
established by international guidelines. All sampled sites recorded levels well below both Ethiopian and WHO
standards. Furthermore, these results align with European Commission data (as shown in Table 1 and Fig. 2A,
B), reinforcing the consistency of these findings with broader scientific literature.

Sulphate ions
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Sulphate in drinking water is associated with altered taste profiles and potential corrosion within distribution
networks [27]. In this study, mean sulphate concentrations for sites S1, S2, and S3 were 1.63+£1.32 mg/L,
1.98+1.68 mg/L, and 2.58+2.34 mg/L, respectively. Although the S3 site exhibited the highest concentration,
values across all Chobi Town samples remained significantly below the maximum allowable limits defined by
the WHO and Ethiopian national standards. Consequently, the sulphate levels in the assessed spring water do not
present a threat to human health.

Phosphate ion

The phosphorus concentrations recorded for sites S1, S2, and S3 were (0.4 £ 0.03), (0.3 £0.1), and (0.4 +0.2)
mg/L, respectively. These values are consistent across all sampling areas and align with previous research
conducted in the Borana zone [23]. Furthermore, all samples remained well below the European Commission’s
permissible limit of 5 mg/L. Broadly, parameters such as TDS, TSS, total hardness (TH), turbidity, and electrical
conductivity (EC) displayed similar trends, showing incremental increases across the sites (Table 1; Fig. 2A—C).
While these findings are in strong scientific agreement with WHO standards, distinct variations were still
observed between the specific experimental results for each parameter, including chloride levels and
temperature.

3.2. Heavy metal ions

Heavy metal contamination poses a significant threat to drinking water safety, with lead (Pb) being particularly
hazardous even at low concentrations [28]. In this study, mean lead levels were (0.02 £ 0.01 ) mg/L at S1, and
(0.01 £ 0.00) m/L, and (0.01 = 0.01)m/L at S2 and S3, respectively. While these figures generally align with the
WHO guideline of 0.01 mg/L, the data reveals an increasing trend in lead concentration from the treatment
facility to household taps. This rise suggests potential contamination within the distribution network.
Nevertheless, the maximum recorded lead concentration across all sites remained at 0.01 mg/L, staying within
the WHO's permissible limits and indicating no immediate health risk to the Chobi community.

The manganese (Mn) concentrations for sites S1, S2, and S3 were 0.06 = 0.00, 0.08 + 0.03, and 0.04 £ 0.00
mg/L, respectively. These values, summarized in Table 2, fall within the observed range of 0.04 to 0.08 mg/L
and remain well below international safety thresholds. While Mn often co-occurs with iron in groundwater,
levels under 0.05 mg/L are typically deemed satisfactory [29]. Although the US EPA suggests a short-term limit
of 1.0 mg/L and the WHO sets a maximum permissible limit of 0.5 mg/L for drinking water, even lower
concentrations can cause aesthetic issues like staining or unpleasant tastes. Ultimately, the Mn levels in the
Chobi Town distribution system are within acceptable limits and do not pose a health risk.

Iron concentrations in the study area ranged from 0.04 = 0.00 mg/L to 0.27 + 0.00 mg/L, with several values
exceeding the EPA standard of 0.2 mg/L. Site S1 exhibited the highest iron levels, likely due to residential runoff
and proximity to municipal waste, whereas S3 showed the lowest levels. Although the WHO recommends a limit
of 0.3 mg/L for aesthetic reasons noting that iron is primarily absorbed through food rather than water the
results for Chobi Town approached this threshold without exceeding it. The elevated iron at S1 suggests a
naturally high mineral content, potentially worsened by the use of aging galvanized pipes in the distribution
network. To mitigate this, it is recommended that Chobi Town transition from galvanized piping to HDPE or
PVC alternatives to ensure iron levels remain within permissible limits.

Table 2. Mean heavy metal and bacteriological quality analysis of water samples

Sample Parameter
Pb (mg/L) Mn (mg/L) Fe (mg/L) TC(CFU/100ml) FC (CFU/100ml
S1 0.02+0.01 0.06 +0.00 0.27 £0.00 0 0
S2 0.01 +0.00 0.08+0.03 0.08+0.03 9+ 0.3 1+ 0.3
S3 0.01+0.01 0.04+ 0.00 0.04+ 0.00 8+04 5+0.1
Ethiopia 0.01 0.5 0.3 0 0
WHO 0.01 0.5 0.3 0 0
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3.2.1 Analytical Validation

Recovery is a commonly used technique for validating analytical results and assessing how suitable a method is
for its intended purpose. The validity of the digestion procedures for the elements Fe, Pb, and Mn was confirmed
by spiking the samples with a standard solution containing known concentrations of the target analyses. The
percentage recoveries were found to be between 97% and 102%, which fall within the acceptable range (Table
3).

Table 3. Validation of Analytical Method That Shows Recovery Test in (ppm)

Calibration curves were drawn for Pb, Mn, and Fe by plotting absorbance versus metal ion concentration

as (Fig. 3) with (R2: Pb = 0.9990, Mn = 0.9999, and Fe= 0.9989). Before sample analysis, the ICP was
calibrated. Calibration consists of analyzing standards and a blank within the linear range of the element being

analyzed.
Heavy Concentration Concentration Amount added %Recovery
Metals after spike Before Spike
Mn 1.962 0.06 2.00 97.40
Fe 2.070 0.08 2.00 101.80
Pb 2.184 0.02 2.00 101.75

Table 4. The concentrations of standards prepared by dilution from 10 ppm intermediate
concentration and absorbance values for Heavy metal (Pb, Mn, and Fe)

Conc Equation R?
(ppm) 0 0.028 0.056 0.084 0.112 0.14 0.168 0.196 0.224

Y=0.064X +0.0012

Pb 0 0.007 0.018 0.029 0.041 0.052  0.063 0.074  0.086 0.9999

2 Y=0.056X+0.0023
g Fe 0 0.008 0.019 0.040 0.051 0.063 0.074 0.085 0.096 0.9989
5 Y=0.561X+0.0023
w»
2 Mn 0 0.07 0.18 0.29 0.41 0.52 0.63 0.74 0.86 0.9990
010
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Fig.3. Calibration curve of (a) Pb, (b) Fe, and (c) Mn
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3.3 Microbial parameter analysis

Total Coli form (TC)

The analysis of total coliform (TC) revealed that while site S1 met the WHO and Ethiopian standard of 0
CFU/100 mL, sites S2 and S3 recorded higher concentrations of 9 CFU/100 mL and 8 CFU/100 mlL,
respectively. These results place S2 and S3 in an "intermediate" risk category. Total coliforms, including E. coli,
serve as vital indicators for harder-to-detect pathogens that originate from the fecal matter of warm-blooded
animals [30]. The elevated TC levels at these sites suggest significant contamination likely caused by
environmental runoff from flooding and direct access by livestock and wildlife to the spring water. Factors such
as temperature, pH, and turbidity also play a role in the survival and spread of these bacteria within the
distribution system.

Fecal Coliform (FC)

The microbial analysis revealed that only site SI met the WHO and Ethiopian ESDQ standards with a mean
faecal coliform (FC) count of 0 CFU/100 mL [31]. In contrast, S2 and S3 recorded mean values of 1 CFU/100
mL and 5 CFU/100 mL, respectively, both exceed the permissible limit of zero. Statistical differences in FC
levels were notable between S2 and S3, with higher concentrations generally observed during the dry season.
These results align with previous research attributing faecal contamination to urban expansion, agricultural
activities, and poor sanitary protection near water sources. To mitigate these health risks, it is critical to adopt a
"multiple barriers" approach from the catchment area to the consumer to ensure the water remains free of faecal
matter as required by national and international safety guidelines.

4. CONCLUSIONS

The assessment of drinking water in Chobi town, West Showa, Ethiopia, revealed that while most quality
indicators met WHO and Ethiopian safety standards, several critical issues exist in the physicochemical and
bacteriological quality. Water temperature and turbidity were found to be above acceptable limits at all sites
tested. Additionally, lead (Pb) levels at Site 1, along with the presence of Total Coliform (TC) and Faecal
Coliform (FC), were detected in concentrations exceeding permissible standards. The study suggests that this
contamination, involving pathogenic organisms and chemicals at the reservoir site, is likely caused by human
activities, livestock grazing near the sources, and agricultural practices in the surrounding area. Contamination of
the drinking water supply may occur after treatment or during distribution due to inadequate sewage
management and poor maintenance of distribution lines. Livestock and human waste were identified as major
contributors to contamination.

Recommended Actions: Implementing proper sanitation practices, Ensuring effective management, regular
monitoring, and maintenance of water sources, Reducing fecal contamination from both human and livestock
sources to significantly improve water quality. Additional research is necessary to assess contamination trends,
include other relevant parameters, and evaluate the contamination status of Chobi's supply. Strategies to prevent
future contamination also need to be explored. These findings indicate that certain water sources likely pose
health risks to the local population, especially vulnerable groups (children and the elderly).
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