
International Journal of Environmental Chemistry 

2025, Vol. 9, No. 2, pp. 72-89 

https://doi.org/10.11648/j.ijec.20250902.15  

 

 

*Corresponding author:  

Received: 6 September 2025; Accepted: 16 September 2025; Published: 9 October 2025 

 

Copyright: © The Author(s), 2025. Published by Science Publishing Group. This is an Open Access article, distributed 

under the terms of the Creative Commons Attribution 4.0 License (http://creativecommons.org/licenses/by/4.0/), which 

permits unrestricted use, distribution and reproduction in any medium, provided the original work is properly cited. 
 

 

Research Article 

Assessment of the Quality of Sachet (Packaged) Water 

Consumed in Kono District, Sierra Leone 

Sahr Emmanuel Lebbie
1, * 

, David Conteh
1 

, Sahr Gbeinda
2 

, Fatmata Gegbe
3 

 

1
Chemistry Department, Njala University, Moyamba, Sierra Leone 

2
Public Health Department, University of Makeni, Makeni, Sierra Leone 

3
Nursing Department, Njala University, Bo, Sierra Leone 

 

Abstract 

A significant priority in developing countries, including Sierra Leone, is access to clean and safe drinking water, which is largely 

unavailable. Packaged water, often sold in sachets, is increasingly filling this gap, particularly in urban areas. However, public 

health concerns persist due to a lack of stringent regulations and monitoring to ensure compliance with water quality standards. 

This study evaluated the physical, chemical, and biological quality of sachet drinking water from five companies in Kono 

District, Sierra Leone. Standard laboratory analyses were performed on water samples, and consumer perceptions were gathered 

via questionnaires. While the physical and chemical properties of the sachet water brands generally complied with Sierra Leone 

Ministry of Water Resources (MWR-SL) and World Health Organization (WHO) standards, bacteriological quality, specifically 

aerobic plate counts, exceeded these standards in most samples. Only Good Family Pure Water company met all MWR-SL and 

WHO permissible standards. Consumer preference analysis revealed Good Family Pure Water was favored by 54.5% of 

respondents, followed by Janneh Spring Water (15%), Diamond Pure Water (12%), Hali Fresh Water (10.5%), and Nimi Hills 

Spring Water (8%). Good Family Pure Water also ranked highest in perceived quality, aligning with laboratory results. The study 

recommended that sachet water companies in Sierra Leone adhere strictly to hygiene standards to prevent product contamination, 

ensuring public safety and a healthier population, thereby reducing the need for resource allocation towards disease control. 
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1. Introduction 

One of the main priorities of people living in developing 

countries is that of obtaining clean and safe drinking water. In 

Asia and Africa, most people in rural areas depend on ground 

and surface water for sustenance [17]. Eight hundred and forty 

four (844) million people, just 1 in 10 of the global population 

in 2015 were still living without access even to basic drinking 

water services [23], only 71% were using safely managed 

drinking water service [23], and sadly 58% of 159 million 

people who were still collecting drinking water directly from 

surface water lived in sub-Saharan Africa [24] and the situa-
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tion is still the same 1 in 3 people do not have access to safe 

drinking water [32]. Also, it is estimated that 1.2 billion peo-

ple around the world or one fifth of world’s population lack 

access to safe water either because of unavailability or inad-

equacy [16, 21, 3, 2]. This could probably be due to increase 

in human and animal population [10]. Water as a vital nutrient, 

our organs need it for their normal functioning and to keep the 

water balance in our body [11]. On average, Water accounts 

60% of the body weight for an adult human being [9]. The 

average water intake of 2 liters per day for adults is needed as 

commonly used by the World Health Organization and regu-

lators in computing drinking water guidelines and standards 

[29]. 

Sierra Leone Water Company is charged with the respon-

sibility of providing potable water for urban cities within the 

country, since half of the population in the country don’t have 

access to safe drinking water. According to Sierra Leone 

Water Company on average, only 35% of rural residence have 

access to safe drinking water [32]. The source of water used to 

produce sachet/packaged water is mainly obtained from wells, 

ground water, spring and pipe-borne water. There is high 

probability of contamination of these sources by leachate, 

waste disposal and surface runoff. Before sachet water in-

dustry was introduced. 

In Kono district, eastern Sierra Leone. Before 2002, the 

hand tie packaged water had been the major means of ac-

quiring water potable drinking water, since most people con-

sider it potable and clean. Although the process was very easy 

to perform where the producer usually fetched water from 

bore holes, streams, or hand pump and filtered using white 

linen cloth and the polythene plastic, air pumped through the 

mouth into the polythene bag which forces the polythene to 

open, and water poured into and tied using both hands. This 

method is considered very unhygienic and could be a mode of 

transmission of diseases such as cholera and typhoid. Since 

the implementation of sachet water by Grafton Water Com-

pany in Sierra Leone between the years of 2005‒2006 [17], 

that enhances and upgraded the quality and standards of 

drinking water in Kono district. These developments and 

improvement have attracted a lot of entrepreneurs to embark 

on the production of sachet/packaged water. Packaged water 

is mainly bottled, and sachet water is rapidly growing as a 

major source of drinking water in the Kono district. The in-

troduction of packaged or sachet water to consumers was to 

provide safe, hygienic, and affordable instant drinking water 

to the public [1]. Due to the growing demand in market for 

sachet water, this has attracted a lot of suppliers. 

A comprehensive mapping exercise was carried out in 2012 

by the Ministry of Energy and Water Resources [12] in Kono 

district, the report states that, some 930 functional water 

sources were recorded and 305 sources were in need of repair 

and, the report further indicated that most of the water sources 

available during the time of the research were contaminated, 

and not potable for drinking. This situation forced the people 

of Koidu community to seek for an alternative means of ac-

quiring clean and potable water Moreover, the health and 

safety of consumers of sachet drinking water in Kono district 

is a public health concern. The limited access to certified 

water quality data makes the industry questionable to con-

sumers as to quality control and assurance and the increase in 

demand for sachet/packaged water has also been attributed to 

changes in fashion towards the consumption of designing 

water, increased concerns about the safety of municipal water 

and an increased influx of people into major urban areas with 

a dire need for good drinking water. It is perceived to be safe 

and clean by most people. However, most of these sachet 

water producers have no hygienic knowledge and are pro-

ducing these sachet water in an unhygienic environment with 

little or no monitoring mechanism. and don’t work with the 

recommendation guidelines set by WHO [30]. Each year 1.8 

million people die from diarrhoea diseases, and 90% of these 

deaths are of children under five [35]. Many drinking water 

contaminants including various chemicals, physical, micro-

biological and radiological are known to be hazardous to 

health [28, 4]. It is important that the water meant for human 

consumption be free of disease-causing germs and toxic 

chemicals that pose a threat to public health [22]. 

Sierra Leone, like many others developing countries still 

struggles to provide safe and potable water for its urban pop-

ulation, which Kono district, is no exception, During the dry 

season most of the boreholes, and local wells dried up leaving 

the inhabitant of that community in water stress. Most people 

had to look for alternative means of acquiring water, either by 

using swamp water or water from the rivers for both drinking 

and other domestic work. Most people were relieved when 

sachet water was introduced into the commercial market of 

Kono district. However, recent study has indicated that most 

of the sachet water produced in Kono district doesn’t march 

with the WHO recommended guidelines set out. The need for 

potable water is of great public health significance because of 

waterborne infections. It is also reported that some unscru-

pulous producers just bag and seal pipe-borne or well water 

without any form of treatment [14, 6]. Several studies on the 

microbial quality of bottled and sachet/packaged water have 

reported violations of international quality standards [15]. 

Rutz D. [20] reported that sachet water vending machines may 

not be free of microorganisms, because bacteria like Strep-

tococcus faecalis, have been isolated from sachet water pro-

ducing machines. Current trends, however, unfortunately, 

suggest that sachet/packaged water could be a route of 

transmission of enteric pathogens which raises issues of the 

problem of its purity and health concern [15, 10, 8, 5]. This 

brings us to the question of whether these sachet waters are 

therefore well treated and handled with WHO standards and 

guidelines for drinking water quality [25, 26, 33, 34]. The 

World Health Organization estimated that up to 80% of all 

sickness and diseases in the world are caused by inadequate 

sanitation, polluted water or unavailability of water [27]. 

This research therefore, examines the physicochemical and 

bacteriological parameters of sachet water produced in Kono 
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district and the specific objectives of this research are as fol-

lows; To determine the physical and chemical characteristics 

(physicochemical parameter) of some sachet drinking water, 

to identify the microbiological quantity of some selected 

sachet water brands sold in Kono and the perception survey of 

the consumers of the selected brands of sachet water in the 

Kono district municipality. 

2. Data and Method 

2.1. Study Area 

 
Figure 1. A map of Sierra Leone (inset) depicting Kono District and its chiefdoms in grey and then a map of the study area (main plate) de-

picting the chiefdoms covered (green boundary), the sections in the chiefdoms (red boundary) and the locations of the sachet water companies 

(red-blue badge-like shapes). 

Kono District shared by fourteen chiefdoms; in the eastern 

region of Sierra Leone and approximately 360 km east of 

Freetown the capital city. The chiefdoms lie between two 

physical regions. A ridge of plateaux dominates the land-

scape in this northeastern section of the chiefdom called 

Tankoro. Diamond mining takes place in Koidu city within 

the main city centre in Tankoro which lies at Latitudes 

8°56′03′′ North, Longitude 11°12′07′′ West. These places 

which previously offered viable sites for residents and 

dwellings are now being actively mined using the open cast 

and underground mining method and thereby destroying 

their potential for residential development. The Tankoro 

chiefdom carries the grater area of the mining operation. The 

temperature ranges from 17°C in the Harmattan season over 

40°C during the dries. Rainfalls over 2500 mm per annum 

spreading over eight months. The inhabitants of this area 

were initially upland farmers and to lesser extent permanent 

crops such as oil palm, coffee, and cocoa are grown as well. 

The people also practice also three religions, namely, Chris-

tianity, Islam and African tradition religions. According to 

the recent survey by statistical services and projections from 

the 2015 population and housing census, the population of 

the study area is 500,342 [19]. 

Kono district is the largest diamond producer in Sierra 
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Leone, gold and alluvial diamond mining are important eco-

nomic activities of the residents. Although agriculture has 

not been the main source of livelihood of the majority (less 

than 30% rely on farming) [7], in some areas rice, cassava, 

corn, and beans are grown and small groups of residents 

grow coffee, cacao and palm oil. The diamond mining indus-

try has attracted many people from other parts of the country 

to settle down in Kono, making the district a cosmopolitan 

one. Diamonds were first discovered in the area during the 

1930s, residents work as employees for the large foreign 

owned mining companies. 12% of the population are in 

poorest category and 30% fall into the medium poor category 

[7]. Gini coefficient [17] is 0.27 which is on the lower side 

(scale from 0‒1). 

2.2. Research Design 

This study aims to identify all sachet water that is produced 

in Kono District. And, to assess the quality of the most pop-

ular brands of sachet water consumed by people living within 

the Kono district municipality through physical, chemical and 

microbiological characteristic of the selected five most pop-

ular brands sachet water. Thus, a design to tender quality 

control measures should be adopted to achieve quality stand-

ards of sachet (packaged) water. 

2.3. Sampling and Sampling Method 

The five brands of packaged water with the rate of con-

sumption were collected within the study area at retailers’ point 

and consumers’ household. Three (3) sachet water were ex-

tracted from each bundle of the five brands of packaged water 

and placed in a cooler with an iceberg and then transported 

directly from Kono district to the Freetown and then the labor-

atory (Sierra Leone Standards Bureau) for analysis. The sam-

ples in the cooler were iced because we want to maintain a 

specific required temperature. These samples were then sub-

jected to chemical, physical and bacteriological analyses. 

Table 1. Selected Sachet Water companies in Kono District. 

Sample or Brand Name Volume (ml) 

Good Family Pure Water 250 

Hali Fresh Water 250 

Diamond Pure Water 250 

Nimi Hills Spring Water 250 

Janneh Spring Water 250 

2.4. Personal and Focused Group Discussion 

A one-to-one personal interview was conducted using a 

well-structured questionnaire to obtain very accurate and vital 

information about the selected brands of sachet water. These 

interviews helped the Researcher to know more about the 

water regarding their views and ideas and enhance the entire 

processes to be successful. Moreover, cross sections of people 

were engaged in serious and long discussions in relation to the 

selected brands of sachet water especially in the production 

site and other small groups. Different respondents contribute 

their views in terms of taste, odor colour and even the price at 

which they purchase these brands of water. This method really 

helped the Researcher and made work much easier. 

2.5. Data Analysis 

A total number of 11 parameters including both the phys-

iochemical and biological parameters; [pH, Turbidity, TDS, 

Calcium (Ca2+), Magnesium (Mg2+), and Electrical Conduc-

tivity (EC)] whilst the biological parameters are; Coliform 

Bacteria, Total Coliform Bacteria, Faecal Coliform Bacteria 

and Non-Faecal Coliform Bacteria] have been analyzed from 

each one of the 5 samples in a triplicate, which means that a 

total number of 165 laboratory tests were undertaken. The pH, 

TDS, Turbidity and EC values were read directly from the 

appropriate kits/equipment, while others by undertaking ti-

tration (Ca2+ and Mg2+) and the biological parameters [Coli-

form Bacteria, Total Coliform Bacteria, Faecal Coliform 

Bacteria and Non-Faecal Coliform Bacteria] were kept for 

18‒24 hours before analysis were done on them. Only the 

average of replications of tests for a single parameter has been 

considered for comparison whereas all results have been used 

in statistical analysis for further interpretation. Laboratory test 

results have been compared among brands and WHO drinking 

water quality standards, the statistical analysis was under-

taken to test the significance of the analyzed treatments. 

The conductivity was determined by using the Digital Con-

ductivity Meter in the Laboratory. The meter was first cali-

brated by setting the temperature knob at 25 ºC, and the func-

tion knob was turned to check and adjust the display value to 

1.00 by turning the screw at the back of the instrument. The 

probe was then dipped into a 0.1 M potassium chloride (KCl) 

solution, and the reading was adjusted to 1.408 with the cell 

constant knob. The function knob was then turned to conduct 

and the value displayed was recorded. 10 ml of each sample 

was poured into a clean beaker. The probe was dipped into each 

sample one after the other. After it was removed from one 

sample it was rinsed with distilled water and then wiped thor-

oughly with tissue before it was dipped into another sample. 

The fixed or steady value displayed on the screen has been 

recorded as the conductivity value. The process was repeated 

three times for each sample to ensure accuracy and consistency. 

Turbidity was determined in the Laboratory using the 

HACH 2100Q turbidimeter measured in Nephelometer tur-

bidity unit (NTU). The instrument was calibrated first using 

standards such as 20, 60, 80, 100 and 10 (verification stand-

ards) respectively. After calibration, a portion of each sample 

is poured into their specific labelled clean oiled turbidity vial 
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after the sample had been shaken several times. The turbidity 

vial was filled to the white line, gently inverted several times 

and then placed into the turbidimeter. The final readings were 

obtained after 60 seconds, and the average reading was ob-

tained. This process was repeated three times to ensure ac-

curacy and consistency. 

The Total dissolved solids were determined using the 

Conductivity/TDS meter. A probe was inserted into the sam-

ple to determine. About 10 ml of water sample was poured 

into a clean glass beaker. The probe was then immersed into 

the sample and stirred to ensure uniform mixture. The value 

obtained from the reading is recorded in mg/L. This process is 

repeated about three times for accuracy. 

A digital pH meter was used to determine the pH of water 

samples. The pH meter is first calibrated (verified) to ensure 

that it is in good working condition. About 10 ml of water 

sample was poured into a clean glass beaker and the probe 

inserted in it. The selector of the pH meter was switched on the 

pH value was read and recorded instantly. The procedure was 

repeated twice for all other samples, and the probe was rinsed 

with distilled water after each experiment for all the samples. 

Total Hardness, 100 ml of the water sample was poured into 

a 250 ml conical flask. Two drops of Erichrome black 

T-indicator were added. The content in the conical flask was 

titrated against a standard EDTA solution (0.02 M) until the 

contents of the flask changed from wine-red to blue at the end 

point. Titration was repeated until a consistent titre was ob-

tained. The value of the average titre was recorded. 

Total Hardness (TH) in milligrams per litre as CaCO₃ is 

given by the formula 

TH =
𝐴 𝑋 𝐵 ×1000

𝑚𝐿
                (1) 

where A = Ml EDTA used, and B = mg CaCO3 which is 

equivalent to 1 mL EDTA titrant. 

Calcium Hardness, 100ml of the water sample was poured 

into a 250 ml conical flask. Then 2 ml aqueous NaOH was 

added to the contents of the flask, followed by the addition of 

about 0.05M murexide indicator. The content in the conical 

flask was titrated against 0.02 M EDTA to the end point which 

is indicated by pink colouration. Titration was repeated until a 

consistent titre was obtained. 

Calcium Hardness (CaH) in milligrams per litre as CaCO₃ 

is given by the formula 

CaH =
𝑉𝑒 ×1000

𝑉𝑠
                (2) 

where Ve is volume of EDTA solution used for analysis; Vs is 

volume of sample used for analysis 

The magnesium hardness of a sample was calculated as the 

difference between the total harness and calcium hardness 

values obtained from analysis of the sample since we know 

that the total hardness in water is due to the presence of Ca2+ 

and Mg2+ ions in water therefore the magnesium hardness in 

water can be determined from the difference between the total 

hardness and calcium hardness. 

Magnesium hardness (MgH) in millimetres per litres is 

given by the formula 

MgH = 𝑇𝐻 − 𝐶𝑎𝐻             (3) 

where TH is total hardness; and CaH is calcium hardness. 

Faecal/Total coliform, the membrane filter technique was 

used to investigate the bacteriological status of samples col-

lected. Growth absorbent pads were dispensed with pad dis-

penser into twelve (12) sterile petri-dishes and labelled 'FC' 

(from 1‒5) for faecal Coliforms testing and TC (from 1‒5) for 

Total Coliforms test. Two sterile petri-dishes were set as blanks 

for both faecal and total Coliforms. The pads were saturated or 

soaked with Membrane Lauryl Sulphate Broth (MLSB). For-

ceps were sterilized using a flame and allowed to cool, after 

which, methanol was smeared on them. Using these forceps, 

sterile membrane filters were placed onto the bronze membrane 

support and covered with the filtration funnel. 10 ml of water 

sample was poured into the filter funnel and a hand vacuum 

pump connected to the filtration unit base was pumped to suck 

the water sample through the membrane. Sterile forceps were 

used to remove the membrane filter from the bronze membrane 

support after the water has been filtered. The membrane filter 

was then placed on the pad in the petri-dish which had been 

saturated or soaked with the MLSB media. 

This was repeated for the various water samples. The lids 

for the petri-dish were replaced immediately. The membrane 

filter was placed on top of the soaked pads, and the pe-

tri-dishes were placed in a petri-dish rack. When the last 

sample had been processed, a resuscitation period of about 30 

minutes was observed before incubating. For the incubation 

of faecal Coliforms, a temperature of 44°C was selected on 

the incubator and 37°C for that of total Coliforms. The racks 

were placed into the incubator for 24 hours for observation 

and counting of colonies. Yellow colonies indicated that 

faecal Coliforms were present and pink colonies indicated 

total Coliforms. Counting was done with the aid of a hand lens 

and the estimated bacteria present per 100 ml of water and 

calculated was done as shown below: 

The bacterial colonies were then counted using magnifying 

lens or colony counter when necessary and expressed as 

numbers per 100mls of water. 

𝑇𝐶𝐶 =
𝑁𝐶 × 𝑉𝑊

100
               (4) 

where TCC is total coliform count; VC is number of colonies; 

and VW is volume of water. 

The non-faecal Coliforms growth was calculated by using 

the formula below. 

𝑁𝐹𝐶 = 𝑇𝐶𝐺 − 𝐹𝐶𝐺            (5) 

where NFC is non-faecal coliform; TCG total coliform 

growth; and FCG is faecal coliform growth. 
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3. Results and Discussions 

Table 2. Values of physicochemical and biological parameters from five-brands of sachet water. 

No Parameter Unit DPW HFW JSW NHSW GFPW WHO Standards 

1 pH --- 7.3 7.0 7.0 7.7 7.1 6.5–8.5 

2 Conductivity µS/cm 59.8 31.4 51.3 28.2 28.7 < 450 

3 Turbidity NTU 0.41 0.19 1.48 0.46 0.32 < 5.0 

4 Calcium hardness mg/L 12.0 4.0 8.0 8.0 8.0 < 250 

5 Magnesium hardness mg/L 8.0 4.0 8.0 6.0 4.0 < 250 

6 Total Dissolved Solids mg/L 48.5 24.9 41.1 22.7 22.9 1000.0 

7 Total hardness mg/L 20.0 8.0 16.0 14.0 12.0 500.0 

8 Aerobic plate count at 37°C cfu/ml 1.0 × 103 9.1 × 102 8.3 × 102 9.7 × 102 1.5 × 10 20 (max) 

9 Aerobic plate count at 22°C cfu/ml 5.3 × 102 2.0 × 10 1.4 × 102 4.7 × 102 1.6 × 10 100 (max) 

10 Coliform count at 37°C cfu/ml <1 < 1 <1 <1 < 1 00.0 (not detected) 

11 E. coli count at 44°C cfu/ml <1 < 1 <1 <1 < 1 00.0 (not detected) 

Also note Good Family Pure Water (GFPW), Nimi Hills Spring Water (NHSW), Diamond Pure Water (DPW), Hali Fresh Water (HFW) and 

Janneh Spring Water (JSW). 

3.1. Physicochemical Parameters 

pH Value 

 
Figure 2. Plot of measured pH of water samples collected. 

Figure 2 above, the pH values for all the five brands of 

sachet drinking water fall within the WHO standards (6.5–8.5) 

of drinking water which indicate that there is no corrosive 

characteristics in the five brands of sachet water. Majority of 

the brands provide similar value of pH and although all the 

brands of sachet water produced in Kono District do not pro-

vide pH content label on the sachet, all brands are within 

WHO permissible guideline limit hence, all brands had sat-

isfactory quality in terms of pH. 

Conductivity Value 

 
Figure 3. Plot of measured Conductivity of water samples. 

Figure 3 above, the Electrical Conductivity measurements 

found in laboratory ranged 28.2‒59 µS/cm. It is directly re-

lated to the concentration of salts dissolved in water and the 

Total Dissolved Solids (TDS) as well and it serves as a good 

indicator to determine the ionic strength of water sample. 

Hence, Electrical Conductivity measured for all the brand of 

sachet drinking water are far within the standard set by the 

WHO which is <450.0 µs/cm with Diamond Pure Water and 

Janneh Spring Water having the highest Electrical Conduc-

tivity values which were 59.8 µS/cm and 51.3 µS/cm, re-

spectively. All the sachet drinking water companies do not 

provide the EC value on the sachet, but all brands are within 
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WHO permissible guideline limit hence, all brands had sat-

isfactory quality in terms of Electrical Conductivity (EC). 

Turbidity Value 

 
Figure 4. Plot of measured Turbidity of water samples. 

Figure 4 above, the turbidity values found from the labor-

atory analysis ranged 0.19‒1.48 NTU for all brands. All tur-

bidity values read were within the WHO permissible limit of 

5.0 NTU (max). Therefore, this indicates that all these brands 

of sachet drinking water could have gone through series of 

filtration or efficient filters during production to get rid of 

suspended clay particle, trace elements and suspended solids. 

Excessive turbidity is often associated with higher levels of 

disease-causing microorganisms such as viruses, parasites and 

some bacteria which represent health concern. Although it 

does not necessarily adversely affect human health, it can 

protect microorganisms from disinfection effects, can stimu-

late bacterial growth, and indicate problems with treatment 

processes [35]. Therefore, the brands of sachet drinking water 

have proven from the laboratory analysis conducted less tur-

bidity which result in less microorganisms such as parasite 

and bacterial which are sometime associated with high level 

turbidity which consequently leads to diarrhoea and typhoid. 

The brands of sachet drinking water didn’t provide turbid-

ity content on label. Even though, all brands were within the 

WHO guideline limit. Hence, all brands had satisfactory 

quality in terms of turbidity. 

Total Dissolved Solid Value 

 
Figure 5. Plot of measured Total Dissolved Solids (TDS) of water. 

Figure 5 above, Total dissolved solids (TDS) results ranged 

between 22.7 mg/L to 48.5 mg/L. The diversity in TDS was 

attributed to natural sources of water and/or manufacture, this 

indicated that all the brands of sachet drinking water con-

tained varied concentrations of dissolved mineral elements for 

the mineral nutrition of consumers. The Diamond Pure Water 

has the highest (48.5 mg/L) followed by Janneh Spring Water 

(41.1 mg/L) and the least is Nimi Hills Spring Water (22.7 

mg/L) followed by Good Family Pure Water (22.9 mg/L). The 

highest TDS in Diamond Pure Water and Janneh Spring 

Water may be due to the fact that it is a natural mineral water 

coming from a natural spring hence many minerals as its 

chemical composition was not altered and Lowest TDS con-

tent in Nimi Hills Spring Water, Good Family Pure Water and 

Hali Fresh Water can also be assigned to the automated pro-

cesses of purification and filtration which is undertaken be-

fore packaging that lower the content of minerals. Lower TDS 

means softer drinking water. However, water with extremely 

low concentrations of TDS may also be unacceptable to some 

consumers because of its flat insipid taste and make it not 

advisable to people with high nutrient diet. Even though 

WHO did not provide any limit for TDS content in its fourth 

edition (which is the latest) of guidelines for drinking water 

quality, our results were evaluated based on the third edition 

WHO recommendation limit of 1000 mg/l and all TDS values 

for all brands fall within the standard value. Hence, all brands 

had good quality water in terms of TDS. 

Total Hardness Value 

 
Figure 6. Plot of measured Total Hardness (TH) of water samples. 

Figure 6 above, the laboratory analysis of brands of sachet 

drinking water, its show a clear indication that the results fall 

within the WHO standards or permissible guidelines limits set 

by the WHO which is <500 mg/L in which Diamond Pure 

Water has the highest (20.0 mg/L) followed by Janneh Spring 

Water (16.0 mg/L) and Hali Fresh water has the least (8.0 

mg/L) followed by Good Family Pure Water (12.0 mg/L). 

Total hardness is a measurement of the mineral content in a 

water sample that is irreversible by boiling and therefore total 

hardness can be equivalent to the total calcium and magne-

sium hardness. 

Hard water is not a health risk but is a nuisance because of 

the mineral build up on plumbing fixtures and poor soap and 
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detergent performance. Since hard water contains essential 

minerals, it is sometimes the preferred drinking water, not 

only because of the benefits, but also the flavor. Also, calcium 

hardness like potassium plays a crucial role in several bio-

logical functions in human’s body. Calcium is very important 

especially for children as it supports bone and tooth growth, 

muscle contraction, and the transmission of nerve impulse. Its 

deficiency results in structure deformation for children and 

increased risk of fracture for adults. At higher concentration it 

becomes one of the responsible water hardness that leads to 

Total Hardness and has been suspected to have a link with 

cardiovascular problems like blood pressure, growth retarda-

tion, and cancer. Magnesium salts are important contributors 

to the total hardness of water which breaks down when heated, 

forming scale in boilers. Chemical softening, reverse osmosis, 

electro dialysis, or ion exchange reduces the magnesium and 

associated hardness to acceptable levels [18]. Moreover, too 

much or too low concentrations of magnesium in human body 

both cause health struggles but still the quality of our water is 

good as the laboratory results didn’t exceed the standard limit. 

Food diet is the main source of magnesium content in the 

body and medicine can supply more magnesium if needed. Its 

concentration in drinking water is just a small supplement. 

The brands of sachet drinking water didn’t provide Total 

Hardness content on label. Even though, all brands fall within 

the WHO guidelines limit. Hence, all brands had satisfactory 

quality in terms of total hardness. 

3.2. Bacteriological Parameter Value 

Aerobic plate count Value 

 
Figure 7. Plot of measured Average of the Aerobic plate count at 

37°C and at 22°C of water samples. 

Figure 7 above, the results from the laboratory for both 

Aerobic plate count at 37°C and at 22°C for the brands of 

sachet drinking water are far above the WHO permissible 

limit or standards and the Average of the Aerobic plate count 

at 37°C and at 22°C Result are far above the WHO permis-

sible limits or standards. In other words, they are above 

specification limits when analyzed using Enumeration of 

Total Coliforms method. Good family Pure water is the only 

sachet water that is within the WHO permissible limit or 

standard with an average value of 15.50 cfu/ml for Aerobic 

plate count at 37°C and at 22°C and all other brands of sachet 

water are off specification limit of WHO standard for water 

quality. Therefore, both Aerobic plates count at 37°C and at 

22°C for the brands of sachet drinking water produced in 

Kono District, Good Family Pure Water is the only sachet 

water that is within the WHO permissible limit and had 

satisfactory quality in terms of Aerobic plate count at 37°C 

and at 22°C respectively. And from the result Hali Fresh 

Water is within the WHO permissible limit for Aerobic plate 

count at 22°C. 

The reason why Good Family Pure Water is the only sachet 

water that is within the WHO permissible limit and had sat-

isfactory quality in terms of Aerobic plate count at 37°C and 

at 22°C respectively and also the average, is as a result of the 

following purification methods; Ultraviolet (UV) light, 

Chlorination and other sanitation-based health risks measures. 

The average Aerobic plate count at 37°C and at 22°C (Total 

Coliform) are indicator organisms, and their presence in 

treated water can be used to determine if water treatment 

processes were adequate to destroy bacterial pathogens. It is 

possible for water containing Aerobic plate count at 37°C and 

at 22°C (Total Coliform) to be free of human pathogens; 

however, it is unlikely that a water sample would contain 

pathogenic bacteria and test negative for total coliform bac-

teria. 

Notwithstanding, almost all the four brands of sachet water 

produced in Kono District were positive for Aerobic plate 

count at 37°C and at 22°C (Total Coliform) contamination 

except for Good Family Pure Water. Based on the laboratory 

analysis and observations, the reasons why Aerobic plate 

count at 37°C and at 22°C (Total Coliform) becomes positive 

(that is, off specification limit) in the sachet water samples for 

the four samples of sachet drinking water might be the fol-

lowing reasons; lack of proper maintenance on treatment units 

such as carbon filters, sediment filters, water softeners; 

plumbing repairing or additions without system disinfection; 

seasonal system can have total coliform introduced during 

draining, start-up or anytime drained water lines are not 

properly closed or capped in the fall; when dead ends in the 

plumbing system allow water to become stagnant and sedi-

ment to accumulate creating conditions favourable for bacte-

rial growth. That is, they are created when plumbing fixtures 

are removed or taken out of service and the associated water 

lines are left in place. Dead ends can also exist on water feed 

lines to fire and lawn sprinkler systems, boilers and heat ex-

changers [11]. Nevertheless, the presence of Aerobic plate 

count at 37°C and at 22°C (Total Coliform) by itself does not 

imply an imminent health risk but does indicate the need for 

an analysis of all water system facilities and their operations 

to determine how these organisms entered the water system 

and to curtailed it. 

Coliform Value at 37°C 
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Table 3. Table listing values of Coliforms present in sachet water at 

37°C. 

Brand 
Coliform Count at 37°C 

(cfu/ml) 

Good Family Pure Water <1 

Janneh Spring Water <1 

Diamond Pure Water <1 

Hali Fresh Water <1 

Nimi Hills Spring Water <1 

WHO Standard 00.0 

Table 3 above, the results of laboratory analysis show that 

the brands of sachet water are within the specification limit of 

WHO permissible limit which is 00.0 cfu/ml for Coliforms at 

37°C when the enumeration of total coliform method was 

used (also note that; <1 = absence of growth for liquid sam-

ple). 

A significant amount of coliform is released in the waste 

produced by animals which is one of the primary sources of 

coliform. This is a serious problem in water near cattle feed-

lots, hog farms, dairies, and barnyards that have poor animal 

keeping practice and waste is not properly contained. Also, 

high number of sediments is often related to high concentra-

tions of pathogenic bacteria. The bacteria can attach to sedi-

ment particles. Bacteria grow faster at higher temperatures; 

the growth rate slows drastically at very low temperatures. 

Bacteria occur naturally in the intestinal tracts of humans and 

animals and in the soil. Although Coliforms bacteria normally 

do not cause illnesses, they should not be present in drinking 

water. Hence, all brands are of satisfactory quality in terms of 

Coliforms at 37°C. 

E. coli at 44°C 

Table 4. Table listing values of E. coli present in sachet water at 

44°C. 

Brand E. coli Count at 44°C (cfu/ml) 

Good Family Pure Water <1 

Janneh Spring Water <1 

Diamond Pure Water <1 

Hali Fresh Water <1 

Nimi Hills Spring Water <1 

WHO Standard 00.0 

Table 4 above, the results of laboratory analysis that shows 

the brands of sachet water are within the specification of 

WHO standards which is 00.0 cfu/ml for E. coli at 44°C when 

the Enumeration of total coliform test method was used (also 

note that; <1 = absence of growth for liquid sample). 

Faecal coliform, and E. coli bacteria whose presences in 

water indicate that it might be contaminated with human or 

animal wastes. Diseases-causing microbes (pathogens) in 

these wastes can cause diarrhoea, cramps, nausea, headaches, 

or other symptoms. These pathogens may pose a special 

health risk for infants, young children, and people with se-

verely compromised immune systems. One study conducted 

in Nigeria, Nwachukwu and Emeruem [13], reported that 

bacteria isolate from sachet water were even in some cases 

resistant to eight common antibiotics, this gives an indication 

of the public health issues that could be attributed to bacterial 

contamination of sachet water. E. coli are also indicator or-

ganisms and can be used to determine whether drinking water 

has been exposed to a source of faecal contamination such that 

there could be pathogenic organisms present. The drinking 

water guidelines set forth by WHO dictate that there should be 

no detectable E. coli per 100mL of water intended for drink-

ing, including packaged or bottled water [31]. Despite the 

added expense and level of trust that consumers have, the 

sachet drinking water in the study sites demonstrated coliform 

and E. coli contamination levels that may pose a substantial 

health risk to consumers. Therefore, all brands are of satis-

factory quality in terms of E. coli at 44°C. 

3.3. WHO and Sachet Water Parameter Values 

 
Figure 8. Plot of parameters values and WHO permissible values 

including the averages. 

Figure 8 above, the results of laboratory analysis of all 

parameters including both physicochemical and bacteriolog-

ical parameters versus WHO permissible limit shows that all 

the physicochemical parameters are within the WHO per-

missible limit for the five brands of sachet water and for the 

bacteriological parameters, the Aerobic plate counts at 22°C 

and at 37°C are far off the WHO permissible limits or stand-

ards while the E. coli at 44°C and Coliforms at 37°C fall 

within the specification of WHO standards. Notwithstanding, 

a total number of eleven (11) parameters including both 

physicochemical and biological parameters were analyzed 

and ten (10) of which fell within the WHO permissible limit 
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hence, all the five brands of sachet drinking water had satis- factory quality in terms of the physicochemical parameters. 

3.4. Measured Property Correlativity 

Table 5. A table of correlation shows the correlations among every pair of water quality parameters measured. 

r pH Cond Turb Caha Maha Tdso Toha Aepc Apc Brpo 

pH 1.00          

Cond -0.19 1.00         

Turb -0.25 0.48 1.00        

Caha 0.36 0.68 0.15 1.00       

Maha 0.17 0.87 0.67 0.71 1.00      

Tdso -0.18 1.00 0.47 0.70 0.87 1.00     

Toha 0.30 0.82 0.39 0.95 0.89 0. 83 1.00    

Aepc 0.33 -0.01 0.15 0.08 0.55 0.42 0.29 1.00   

Apc 0.79 0.43 -0.04 0.73 0.64 0.45 0.75 0.60 1.00 . 

Brpo -0.11 -0.48 -0.35 0.03 -0.58 -0.47 -0.24 -0.96 -0.41 1.00 

Note that the parameters were also correlated against sachet water product popularity (Prpo). Also note that r = Spearman’s correlation coef-

ficient, Cond = conductivity, Turb = turbidity, Caha = calcium hardness, Maha = magnesium hardness, Tdso = total dissolved solids, Toha = 

total hardness, Aepc = aerobic plate count at 37°C, Apc aerobic plate count at 22°C. 
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Figure 9. Figures of correlativity showing correlations among every pair of the water quality parameters measured. 

Note that the parameters were also correlated against sachet water product popularity (Prpo). Also note that r = Spearman’s correlation coef-

ficient, conductivity, turbidity, calcium hardness, magnesium hardness, total dissolved solids, total hardness, aerobic plate count at 37°C, 

aerobic plate count at 22°C. 

From Figure 9, the correlation coefficient between pH and 

Aerobic plate count at 22°C is 0.79 which implies a stronger 

or high correlation between the two parameters. Majority of 

the brands of sachet water provide similar value of pH which 

are within the WHO permissible limits while the Aerobic 

plate count at 22°C are far above the WHO permissible limit. 

Hence, it is true that the correlation between Aerobic plate 

count at 22°C and pH is a positive correlation as the alkaline 

concentration increases so the growth of Aerobic plate count 

at 22°C also increases. 

The correlation coefficient between Calcium Hardness and 

Conductivity is 0.68 which implies the correlation between 

Calcium Hardness and Conductivity is moderate and from the 

analysis it is evident that the concentration of Calcium 

Hardness in the brands of sachet drinking water has been 

found minimal in all brands and all of them fall within the 

WHO standard of permissible limit. Moreover, Electrical 

Conductivity is directly related to the concentration of salts 

dissolved in water and the Total Dissolved Solids (TDS) as 

well and it serves as a good indicator to determine the ionic 

strength of water sample. 

The correlation coefficient between Calcium Hardness and 

Conductivity is 0.87 which implies a strong or high correla-

tion between Calcium Hardness and Conductivity. Moreover, 

Magnesium salts are important contributors to the hardness of 

water which breaks down when heated, forming scales in 

boilers which also increases the conductivity concentration 

and Chemical softening, reverse osmosis, electro dialysis, or 

ion exchange reduces the magnesium and associate hardness 

to acceptable levels [18]. Hence, it is evident that the corre-

lation between Calcium Hardness and Conductivity is posi-

tive and strong. 

The correlation coefficient between Total Dissolved Solid 

(TDS) and Conductivity is 1.00 which implies a very strong or 

very high correlation between the two parameters and it is also 

referred to as a perfect correlation which means as the Total 

Dissolved Solid (TDS) increases so also the conductivity and 

it is also evident that the treatment process for both of the 

parameters are almost the same and therefore show a very 

high coefficient of determination value (R2 = 0.9997). How-

ever, all the brands of sachet drinking water fall within the 

WHO permissible limits for both Total Dissolved Solid (TDS) 

and Conductivity. 

The correlation coefficient between Total Hardness and 

Conductivity is 0.82 which implies a stronger or high corre-

lation between the two parameters. Total hardness is a meas-

urement of the mineral content in a water sample that is irre-

versible by boiling and therefore total hardness can be 

equivalent to the total calcium and magnesium hardness and 

this shows a positive correlation to that of conductivity that is, 

as the hardness of water increases due to impurities so also the 

conductivity which show a positive and strong correlation. 

The correlation coefficient between Magnesium Hardness 

and Turbidity is 0.67 which implies a moderate correlation 

between the two parameters. It is also evident that the treat-

ment process for magnesium hardness is quite different from 

turbidity and therefore shows a low coefficient determination 

value (R2 = 0.4438). Nevertheless, from the laboratory anal-

ysis the different brands of sachet drinking water analyzed for 

magnesium fall within the guidelines of WHO permissible 

limit and for turbidity. 

The correlation coefficient between Magnesium Hardness 

and Calcium Hardness is 0.71 which implies a strong or high 

correlation between the two parameters which shows a cor-

relation determination value of R2 = 0.5 and it is also obvious 

that the treatment processes for both parameters must be 

similar. The two parameters cause hardness of water and Hard 

water is not a health risk but is a nuisance because of the 

mineral build up on plumbing fixtures and poor soap and 

detergent performance. Nevertheless, both parameters fall 

within the WHO standards or permissible guidelines limits for 

all the brands of sachet drinking water. 

The correlation coefficient between Magnesium Hardness 

and Calcium Hardness is 0.93 which implies a very strong or 
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very high correlation between the two parameters and has a 

correlation determination value of R2 = 0.9 and it is also evi-

dent that as the concentration of calcium increases so also the 

total hardness increases which indicates a positive correlation 

and both parameters must have similar treatment processes. 

However, Total hardness is a measurement of the mineral 

content in a water sample that is irreversible by boiling and 

therefore total hardness can be equivalent to the total calcium 

and magnesium hardness in water. 

The correlation coefficient between Magnesium Hardness 

and Aerobic plate count at 22°C (APC) is 0.73 which implies 

a strong or high correlation between the two parameters and 

has a correlation of determination value of R2 = 0.5298. 

Aerobic plate count at 22°C (Total Coliform) are indicator 

organisms, and their presence in treated water can be used to 

determine if water treatment processes were adequate to de-

stroy bacterial pathogens whereas, calcium are indicator of 

water hardness and from the laboratory analysis both param-

eters are correlated that is, as the concentration of calcium 

hardness increases so also the increase of Aerobic plate count 

at 22°C. 

The correlation coefficient between Total Dissolved Solid 

and Magnesium Hardness is 0.87 which implies a strong or 

high correlation between the two parameters and has a cor-

relation of determination value of R2 = 0.76. TDS may be due 

to the natural mineral water coming from a natural spring 

which may be true for the calcium also and from the correla-

tion analysis they may have similar treatment process. And, 

from the laboratory analysis both parameters are within WHO 

permissible limit for the sachet drinking water. 

The correlation coefficient between Aerobic plate count at 

37°C and Mg Hardness is 0.55 which implies moderate cor-

relation between the two parameters and has a low correlation 

of determination value of R2 = 0.2998. It is evident that the 

two parameters are not that correlated like the others. From 

the laboratory analysis it shows that the different brands of 

sachet drinking water analyzed for magnesium fall within the 

guidelines of WHO permissible limit wherein for Aerobic 

plate count at 37°C do not fall within but rather far below the 

WHO permissible limit except for GFPW. 

The correlation coefficient between Total Hardness and 

TDS is 0.83 which implies a strong or high correlation be-

tween the two parameters and has a correlation of determina-

tion value of R2 = 0.6891. It is also obvious that as the con-

centration of Total hardness increases so also the concentra-

tion of TDS increases. The Total Hardness can be equal to the 

total calcium and magnesium hardness which causes the im-

purity of the water and the diversity in TDS was attributed to 

natural sources of water and/or manufacturers and from the 

laboratory analysis it shows that all the brands of sachet 

drinking water contained varied concentrations of dissolved 

mineral elements. Nevertheless, both the parameters fall 

within the WHO permissible limit for sachet drinking water. 

Hence, all brands had satisfactory quality in terms of Total 

Hardness and TDS. 

Figure 9 above, the correlation coefficient between Aerobic 

plate count at 22°C (APC) and Total Hardness is 0.75 which 

implies a strong or high correlation between the two param-

eters and has a correlation of determination value of R2 = 

0.5573. It is evident that the relationship between Aerobic 

plate count at 22°C (APC) and Total Hardness is not perfect. 

However, hard water is not a health risk but is a nuisance 

because of the mineral build up on plumbing fixtures and poor 

soap and detergent performance wherein Aerobic plate count 

at 22°C (APC) is a health risk to the consumers and the cor-

relation coefficient between Apc at 22°C and Aepc at 37°C is 

0.60 which implies a moderate correlation between the pa-

rameter at two different temperature and have a correlation of 

determination value of R2 = 0.3563. From the correlation 

analysis it is evident that the relationship between the pa-

rameters at two different temperatures is not strong because of 

the temperature difference. Both parameters (Total coliforms) 

are indicator organisms, and their presence in treated water 

can be used to determine if water treatment processes were 

adequate to destroy bacterial pathogens. And from the labor-

atory analysis, all the sachet drinking water do not meet the 

WHO permissible guideline limit except for GFPW which fall 

within the WHO permissible standard. 

3.5. Results from Questionnaire 

This section analysed the rate of consumption of sachet 

water and the type of brand of sachet water with the highest 

sales. It shows how consumers became aware of sachet water; 

point of purchase and the specific brand they would prefer to 

buy. 

Water Consumption Rate 

 
Figure 10. Plot of the rate of consumption of sachet water. 

Note that ALW = always, FRE = frequently, OCC = occasionally, 

SED = seldomly. 

Figure 10 above shows that 110 (55%) of the respondent 

drink sachet water always, 70 (35%) drink frequently, 11 

(5.5%) of the respondent drink sachet water occasionally and 

9 (4.5%) are uncertain of their usage of this sachet water. It is 

evident that people within the study area do always and fre-

quently consume sachet water since they have the highest 
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percentage. 

Source of Information 

 
Figure 11. Plot of source of information of respondents about ex-

istence of sachet water. 

Figure 11 indicates 109 (54.5%) of the respondents said 

that they got the information through advertisements, 35 

(17.5%) through retailers, 12 (6%) through shopkeepers, 24 

(12%) through Neighbors and 20 (10%) through friends and 

relatives. The high percentage in advertisement indicates that 

these water producing companies are involved in showcasing 

their goods to the public in the form of advertisement. 

Consumption Time 

 
Figure 12. Plot of time sachet water is consumed. 

Note that DT = during shortage of drinking water, DWS = during 

shortage of water, MT = during breakfast, lunch or dinner, DVG = 

during visits of guests, DSFM = during sickness of family members, 

DDS = during dry season, DF = during functions. 

Figure 12 above shows that 33 (16.5%) of the respondents 

do consume sachet water during travel, 45 (22.5%) during 

shortage of drinking water, 68 (34%) at breakfast, lunch or 

dinner and 21 (10.5%) during visit of guests, 11 (5.5%) during 

sickness of close relatives, 9 (4.5%) during dry seasons and 13 

(6.5%) during functions. Sachet water is mostly consumed at 

breakfast, lunch or dinner within the study area since it carries 

the highest percentage recorded in the table above. And 

moreover, people normally consumed this sachet water during 

shortage of drinking water since it carries the second highest 

record in the study area. 

Popular Water Brand 

 
Figure 13. Plot of popular brands of sachet water used in the study 

area. 

Note: GFPW = Good Family Pure Water; JSW = Janneh Spring 

Water; DPW = Diamond Pure Water; HFW = Hali Fresh Water; 

NHSW = Nimi Hills Spring Water. 

Figure 13 above shows that 109 (54.5%) preferred Good 

Family Pure Water, 30 (15%) preferred Janneh Spring 

Water, 24 (12%) preferred Diamond Pure Water, 21 (10.5%) 

preferred Hali Fresh Water and 16 (8%) preferred Nimi 

Hills Spring Water. However, from the table above, it is 

evident that people preferred Good Family Pure Water 

followed by Janneh Spring Water, Diamond Pure Water, 

Hali Fresh Water and Nimi Hills Spring Water in the study 

area. 

Reason for Water Use 

 
Figure 14. Plot of the reasons for purchasing sachet water for 

drinking in the study area. 

Note that FT = taste of water, EA = easy availability, RP = reasonable 

price, BL = brand loyalty, SH = health safety, BQ = better quality, PZ 

= due to its packaged size. 

Figure 14 above shows that 99 (49.5%) of the respondents 

said the purchase the water because of the taste, 11 (5.5%) 

said due its easy availability, 3 (1.5%) because of its rea-

sonable price, 3 (1.5%) preferred its brand loyalty, 44 (22%) 

said because of its health safety, 31 (15.5%) due to its better 

quality and 9 (4.5%) due to its packaged size. The result 
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clearly shows that a greater number of people purchased 

sachet water because of its health and safety, due to its better 

quality, taste and only a few purchased because of brand 

loyalty, easy availability, packaged size and reasonable 

price. 

3.6. Consumer Satisfaction 

This section deals with the satisfaction of consumers with 

the different brands of packaged water in terms of high 

dissatisfaction, dissatisfaction, moderation, satisfaction and 

high satisfaction. These are some aspects considered in 

terms of consumer satisfaction towards packaged water; 

taste, product design, quality of product and trustworthy 

source. 

Sachet Water Taste and Package Design 

 

Figure 15. Plot of taste of sachet water and package design of sachet 

water collected. 

Note: HD = highly dissatisfaction; DI = dissatisfaction; MS = mod-

erate satisfaction; SA = satisfaction; HS = highly satisfaction; Red 

plot = taste of sachet water and blue plot = package design. 

Figure 15 above shows the general perception of the taste of 

sachet water by consumers within the study area. It is clearly 

seen that 76 (38%) have great satisfaction towards sachet 

water, 90 (45%) high satisfaction, 25 (12.5%) moderate and 

only a few have dissatisfaction, which is about 5 (2.5%) and 4 

(2%) have high dissatisfaction. The results above clearly 

show the consumers have high satisfaction in the taste of the 

sachet water produced in Kono district, and this is very im-

portant with regards health, safety and portability. Moreover, 

From the Figure 15 above, it is seen that 102 (51%) of the 

respondents were satisfied with the product design, 70 (35%) 

were highly satisfied with the product design, 24 (12%) had 

moderate preference towards the product design, and only a 

small number of people had dissatisfaction which is about 4 

(2%) and none of respondents had high dissatisfaction in the 

products design. The data analyzed signposts that a greater 

number of people within the study area favored the way in 

which the product were designed more, especially the sachet. 

4. Conclusions 

Sachet water is essential in providing potable and quality 

water for the people of Kono District, and its immediate sur-

roundings. The selected brands of sachet water have gone 

through laboratory analysis for both the physicochemical and 

bacteriological parameters. The research revealed that the 

brands of sachet drinking water produced in Kono District 

were in line with MWS, SL and WHO permissible standards 

for both the physical and chemical parameters except for the 

bacteriological parameters which are above the WHO and 

MWR, SL standards. Even though the Good Family Pure 

Water met all the MWR, SL and WHO permissible standards. 

For the bacteriological analysis, three of the sachet water 

sample (Nimi Hills Spring Water, Diamond Pure Water and 

Janneh Spring Water) were assessed to be positive (off spec-

ification limit) for both Aerobic plate count at 37°C, and 

Aerobic plate count at 22°C, and Hali Fresh Water was found 

to be positive for Aerobic plate count at 37°C with the ex-

ception of the Good Family Pure Water which met all the 

MWR, SL and WHO permissible standards for physico-

chemical and bacteriological parameters. These bacteriolog-

ical parameters have pathogens in them which are disease 

causing agents. 

From the questionnaire, it shows that 109 (54.5%) preferred 

Good Family Pure Water, 30 (15%) preferred Janneh Spring 

Water, 24 (12%) preferred Diamond Pure Water, 21 (10.5%) 

preferred Hali Fresh Water and 16 (8%) preferred Nimi Hills 

Spring Water. However, from the people’s perception, it is 

evident that people preferred Good Family Pure Water fol-

lowed by Janneh Spring Water, Diamond Pure Water, Hali 

Fresh Water and Nimi Hills Spring Water in the study area. 

Even though few discrepancies were observed from the 

laboratory analysis for the bacteriological parameters, it is not 

a big deal as the difference from the MWR, SL and WHO 

permissible limit is very negligible. The research, therefore, 

concluded that sachet drinking water produced in Kono city is 

safe and suitable for drinking purpose in terms of physical and 

chemical quality except for bacteriological parameters (Aer-

obic plate count at 37°C, and Aerobic plate count at 22°C). 

Nevertheless, out of the five brands of sachet water, Good 

Family Pure Water is safe and suitable for drinking purpose as 

it meets all the physicochemical and bacteriological parameter 

standards set by MWR, SL and WHO. Hence, other research 

is still needed to assess the radiological quality of those sachet 

water produced in Kono District. 

The author therefore, recommended that, the regulatory 

authorities of water resources in the ministry of water re-

sources management should undertake routine checks of 

licensed sachet water seller, the producers of these sachet 

water companies should be properly guided on the need to 

keep their premises neat to prevent contamination of the sa-

chet water, government should set up a quality control mon-

itoring team to be regularly checking this production sites 

through the ministry of water resources to enhance the heath 
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and sanitation and also the safety of the entire public, regu-

latory authorities should educate these water producing bodies 

on the effects of bacteriological parameters in water, 

well-trained personnel in terms of water quality should be 

employed in each of the company for a hygiene and health 

safety of this sachet water and finally further research should 

be done within the study area and with the same brands of 

sachet water to determine the reason(s) for the high bacteri-

ological (Aerobic plate count at 37°C, and Aerobic plate count 

at 22°C) values. 

Abbreviations 

APC Aerobic Plate Count 

Ca Calcium 

CaCO₃ Calcium Carbonate 

CaH Calcium Hardness 

DPW Diamond Pure Water 

EC Electrical Conductivity 

EDTA Ethylenediaminetetraactic Acid 

FCG Faecal Coliform Growth 

GFPW Good Family Pure Water 

HFW Hali Fresh Water 

JSW Janneh Spring Water 

KCl Potassium Chloride 

Mg Magnesium 

MgH Magnesium Hardness 

MLSB Membrane Lauryl Sulphate Broth 

MWR Ministry of Water Resources 

NC Number of Colonies 

NFC Non-Faecal Coliforms 

NHSW Nimi Hills Spring Water 

NTU Nephelometer Turbidity Unit 

pH Potential of Hydrogen 

TC Total Coliforms 

TCC Total Coliform Count 

TDS Total Dissolved Solid 

TH Total Hardness 

UV Ultraviolet 

VW Volume of Water 

WHO World Health Organization 
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