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Abstract

The name of water is called life. Providing safe drinking water is one of the
momentous public health precedencies and the drinking water quality is closely
associated with human health. The most important human well-being is af-
fordable, abundant, and clean drinking water. This study has been conducted
for assessing the drinking water quality of various locations in Noakhali. To-
tal of nine water samples have been collected from three different locations
(Sadar, Begumgonj, and Hatiya). Each sampling location consists of three
separate sampling points. The samples have been analysed for their physi-
cal-chemical and microbiological quality in order to observe health impact.
Physicochemical parameters of the collected samples like Temperature, pH,
Electric Conductivity (EC), Total dissolved solid (TDS), and Salinity have
measured by Multiparameter meter and Microbial parameters like Total Via-
ble Bacterial Count (TVBC), Total Coliform (TC) and the presence of E. colihave
also examined. All the parameters have analysed and compared with WHO
drinking water quality standards to understand the overall water quality status
of the study area. The study has shown that the water samples in almost all the
locations have been contaminated by microbial contamination and the range of
the physicochemical parameters was not suitable for consumption. Preliminary
treatment is needed prior to using the water for drinking purposes and neces-
sary steps should be taken for alternative safe sources of drinking water.
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1. Introduction

In developing countries, the primary concern of people is to obtain clean drink-
ing water. Most of the people in rural areas depend on ground and surface water
for sustenance in Africa and Asia. The situation is also different in Bangladesh,
particularly in the rural areas.

About 90% of the rural population in Bangladesh uses tube-well water as a
primary source of drinking water [1] [2]. A small-diameter cased well fitted with
a cast iron suction hand pump is a tube-well [3]. All the tube wells in the coastal
areas have been set up at various depths depending on availability and the level
of groundwater at different locations. Though the surface water is replaced with
tube well water as the main source of drinking water to reduce gastrointestinal
disease, there was no coincidental evidence to establish a reduction of diarrhoea
in Bangladesh [3] [4].

Water quality encompasses physical (EC, TDS), total suspended solids (TSS),
hardness, alkalinity, turbidity, dissolved oxygen (DO), chemical (pH, Cu, Fe,
Mn, Zn, P, Cl, etc.), and biological (e.g. coliform) characteristics and constitu-
ents of both surface and groundwater sources [5]. There are many elements,
which are present in drinking water demonstrated as crucial for human health.
Nevertheless, elevated concentrations of these elements and their ingestion in
excessive amounts may cause severe health problems [5] [6] [7]. Water used for
domestic, industrial, or other purposes is mainly infested by the coliform group
of bacteria [8]. As a consequence, testing for coliform bacteria can be a judicious
indication of whether other pathogenic bacteria are present. For most water samples
analysed in Bangladesh were observed with low metallic content [9].

In groundwater wells, fecal bacteria and viruses have been detected in aquifers
of diverse geologic material [10]-[15]. According to World Health Organization
(WHO) tube wells are considered as an “improved” drinking water source [16].
In rural Bangladesh millions of inhabitants delivered drinking water from over
10 million of these tube wells. About 11% of all deaths are assessed to be caused
by diarrheal disease in this country [17] with the latest studies suggesting that
sustained levels of diarrheal disease are caused in part by drinking unprocessed
groundwater [18] [19] [20]. Fecal indicator bacteria (FIB) and bacterial and viral
pathogens found in tube wells around the world [21] [22] [23] are known to be
predictive of diarrheal disease in diverse populations widespread [24].

It is a district in the South-eastern coastal zone of Bangladesh that geographi-
cally stands on 22°50'N 91°06'E/22.83°N 91.10°E coordinates [25]. The average

annual temperature varies from district to a maximum of 34.3°C and a mini-

DOI: 10.4236/0alib.1108806

2 Open Access Library Journal


https://doi.org/10.4236/oalib.1108806

M. S. Miah et al.

mum of 14.4°C, annual rainfall is 3302 mm. The main river is the Meghna and
Bamni. The southern coastal belt of the country is facing huge challenges in meet-
ing freshwater demand due to limited water supply, presence of salinity, and
other water quality problems [26].

There are limited data available on the microbiological and physic-chemical
quality of drinking water from tube-well, groundwater, supply water, and deep
tube well in the coastal region of Bangladesh. Therefore, this study was con-
ducted for physiochemical and microbiological analysis of drinking water sam-
ples in the tube-wells, groundwater, supply water, and deep tube well water in

three upazilas of Noakhali districts for discovering the quality of water (Figure 1).
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Figure 1. Map shows Noakhali district.
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1.1. Study Area

The sampling area of this study is the coastal area of Noakhali which lies be-
tween 22°50' to 22°83'N latitude and 91°06' to 91°10'E longitude with an area of
4203 sq km [26]. Samples were collected from three upazila of Noakhali district
of southern Bangladesh. The locations are Noakhali Sadar, Begumgonj and Ha-

tiya presented in Figure 2.

1.2. Study Duration

This study duration was from July to September, 2018.

2. Materials & Methodology

2.1. Analysis of Physical Parameters

The pH values, temperature, total dissolved solid, electrical conductivity (EC),
salinity of the samples was measured by using pre-calibrated Multipara-meter,
Model PL-700ALS.

2.2. Determination of Chemical Parameters

Chloride ion determined in a drinking water sample by “Muhr’s Method”. Iron
content estimated by the packet of reagent in drinking water Sample.

2.3. Microbiological Test

Total viable bacterial count by serial dilution process. Total coliform count and
E. coli detection by MPN (Most Probable Number) method.

Figure 2. The map shows the sample collection zone by the arrow.
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2.4. Sampling

Total samples were nine in numbers. In upazila-sadar maximum people take
supply water as drinking water. Some take motor water and some others take
tube-well water for drinking. Drinking water samples were collected from three
different areas of Noakhali upazila-sadar. Most of the people at Hatiya upazila
take tube-well water for drinking. From Hatiya upazila three different areas
drinking water samples were collected. All most the people at Begumgonj upazi-
la take tube-well water for drinking. From Begumgonj upazila three different

areas drinking water samples were collected.

3. Results

Table 1 shows the results of physical parameters of different water samples.

Table 2 shows the averages results of physical parameters of different water
samples of three upazila.

Summary of the Chemical properties of waters collected from of the study
areas are given in Table 3.

Summary of the Microbial quality of waters collected from the study areas are

given in Table 4.

Table 1. Results of physical parameters of different water samples [27] [28].

Sample No. pH Tem. (°C) TDS (mg/l) Salt (mg/l) EC (us)
S1 7.77 29.7 463 350 675
S2 7.44 29.6 1177 890 1174
S3 8.22 29.4 554 423 849
S4 6.70 30.2 115.2 87 177
S5 6.89 30.8 400 303 607
S6 6.52 30.6 471 358 726
S7 6.77 30.8 798 603 1211
S8 6.70 30.6 34.1 253 52.5
S9 6.20 31.0 69.5 52.7 105.4
BD Std. 6.5-8.5 - 250 0 600 - 1000
WHO Std. 6.5-8.5 - <1000 0 1000

Table 2. Averages results of physical parameters of different water samples of three upa-

zila.
Sample pH Tem. ("C) TDS (mg/l) Salt (mg/1) EC (us)
Sadar Noakhali 7.79 29.57 731.33 554.33 899.33
Begumgonj 6.70 30.53 328.73 259.33 503.33
Hatiya 6.56 30.80 300.53 227.00 456.30
DOI: 10.4236/0alib.1108806 5 Open Access Library Journal


https://doi.org/10.4236/oalib.1108806

M. S. Miah et al.

Table 3. Chemical analysis of drinking water samples.

Samples No. Cl~ (mg/1) Iron (mg/1)

S1 2836 0
S2 6381 1
S3 4963 3
S4 3545 1
S5 354.5 1
Sé6 354.5 2
S7 2836 <1
S8 3545 0
S9 3545 <1

WHO Guideline 250 0.3

Table 4. Microbiological parameters of different sampling points.

Sample ID TVBC. (CFU/ml) TC (CFU/ml) E. coli
S1 1.53 x 10° 26 absent
S2 1.98 x 10° 22 present
S3 1.77 x 10° 26 present
S4 1.12 x 10° 24 present
S5 1.77 x 10° 26 present
S6 0.97 x 10° 24 Present
S7 1.99 x 10° 22 Present
S8 2.12 x 108 30 Present
S9 1.34 x 10° 24 Present

4. Discussion
4.1.pH

The ideal value of P" is referred as 7.0 P" value indicates the strength acidic or
alkaline conditions. The P™ of all the samples is underneath WHO acceptable
guideline value of 6.5 - 8.5 [29]. This study has observed average higher P" value
in the Sadar Noakhali compared with Begumgonj and Hatiya (Table 3). P¥ value
of all the drinking water samples is varied from 6.20 to 8.22. The highest P" val-
ue (8.22) observed in tube well on Sonapur and the lowest P™ value in tube well
water of Char koilash village. The supply water of Sadar has higher P" (7.77) than
the supply water of Begumgonj (6.70). The tube well water of Sonapur has com-
paratively higher P" (8.22) than Eklashpur (6.52) and Char koilash has the low-
est value (6.20). There is no harmful effect observed due to low P [30].

4.2. Total Dissolved Solids

The TDS values ranged from 34.1 to 1177 mg/1 (Table 2) which is measured by
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Multiparameter meter Model PL-700ALS. The TDS values have found in this
study are within WHO acceptable limit of 1000 mg/l except Dattabari motor
water which contain 1177 mg/l. The average TDS of Sadar Noakhali (731.33 mg/l)
is comparatively higher than Begumgonj (328.73 mg/1) and Hatiya (300.53 mg/l).

4.3. Electrical Conductivity

Total concentration of charged ions in water is measured through Electrical
Conductivity (EC). EC of the collected water samples have ranged from 52.5 pS
to 1211 pS which is measured by Multiparameter meter Model PL-700ALS. The
average conductivity varied significantly in all the collected drinking water sam-
ples. The average EC of Sadar Noakhali (899.33 uS) which is higher than Be-
gumgonj (503.33 uS) and Hatiya (456.30 uS). The pond water of Sonadia (Ha-
tiya) recorded relatively low conductivity (52.5 uS/cm) which is within the WHO
guideline value of 1000 pS/cm. Shallow tube well water (Char Changa, Hatiya)
have recorded higher conductivity values (1211 uS/cm) which is above WHO
guideline value. This might be occurred due to high level of soluble salts such as
carbonates, chlorides, sulphate and nitrates and cations such as potassium,

magnesium, calcium and sodium in the sediment and soil in the coastal region.

4.4. Salt

All the salts dissolve in water is represented by salinity. Though the standard
value salinity is zero, the salt of all collected samples recorded value varies sig-
nificantly which is measured by Multiparameter meter Model PL-700ALS. The
lowest salt (25.3 mg/l) has recorded at Sonadia in Hatiya upazila which is also
above the WHO guideline value. The highest value of salt has been measured in
motor water (890 mg/l) of Dattabari water samples. The average salt of Sadar
Noakhali (554.33 mg/l) drinking water is comparatively higher than the others
two regions (Table 3).

4.5. Chloride Ions, Cl-

The chloride anions are found in all the water sources. Potassium chromate has
been used as an indicator for the titration with silver nitrate solution and NaCl.
The CI” concentration in all the nine sources of drinking water tested are above
the WHO standard limit of 250 mg/l. The concentration of CI” in all samples has
tested varied significantly from each other. The highest level measured in motor
water (6381 mg/l) of Dattabari samples and lowest value recorded in motor wa-
ter of Begumgonj (354.5 mg/l) and tube well water (354.5 mg/l) of Eklashpur
which is comparatively much lower than all other water samples. In case of
tube well water, Sonapur tube well water have highest CI” (4963 mg/l) and Ek-
lashpur have lowest value (354.5 mg/l) but Cl” ions in Char koilash tube well
water have comparatively higher value (3545 mg/l) than Eklashpur. The Sadar
Noakhali has found the higher average value compared with Begumgonj and
Hatiya (Table 3)
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4.6. Total Iron Ions

The level of total iron concentration in all the nine sampling points ranged from
0 to 3 mg/l (Table 3). Iron reagent kit is used to determine the color then this
color is matched with color comparator cube. Only the supply water of Jahurul
haque mia garaz and the pond water of Sonadia founds 0 mg/l of iron which
were within the WHO guideline level of 0.3 mg/l. Shallow tube well water sam-
ples of Char Changa and tube well water of Char Koilash contain less than 1
mg/1 of iron. Tube well water of Sonapur recorded highest level of iron (3 mg/l)

which were much higher than WHO acceptable limit.

4.7. Total Viable Bacterial Count (TVBC)

This study found TVBC for all the samples has ranged from 0.98 x 10° cfu/ml to
2.12 x 10° cfu/ml which is measured by pour plate technique. TBVC for all the 9
samples varied significantly. The pond water of Sonadia recorded highest level as
2.12 x 10° cfu/ml and the tube well water of Eklashpur recorded lowest value as
0.97 x 10° cfu/ml. This study also found that tube well water contains lower
amount of TVBC compared with other source of water sample. The drinking wa-
ter of Sadar has recorded an average of 1301,000 cfu/ml which is comparatively
higher than the average value of Begumgonj 659666.667 cfu/ml and Hatiya
1219666.67 cfu/ml (Table 4). According to WHO guideline value, the values of
TVBC should remain within 1.0 x 10° cfu/ml but the result showed the values

are excessively above than the WHO guideline.

4.8. Escherichia coli (E. coli)

E. coli is present in drinking water designates that the water is contaminated by
fecal bacteria of humans or other warm-blooded animals and gives a green me-
tallic sheen color in selective EMB agar media. This study has found that only
the supply water of Sadar Noakhali free of E. coli. There is positive result (E. coli

present) for all the water samples except Jahurul haque mia garaz’s supply water.

4.9. Total Coliform (TC)

The indicator for pathogenic organisms is total coliform and Fecal coliform. EPA
[30] demonstrates that every water sample that has coliform must be analysed
for either fecal coliforms or E. coli. This study uses presumptive test from MPN
for calculating total coliform. This study founds different level of total coliform
ranges from 24 cfu/ml to 30 cfu/ml. All the supply water of the three study region
recorded 26 cfu/ml of total coliform. The motor water of Dattabari and shallow
tube well water of Char Changa also found same (22 cfu/ml) result. The highest
value of TC has found in the pond water of Sonadia which is comparatively higher
than others. The average value of TC has recorded same in Begumgonj and Ha-
tiya (24.67 cfu/ml) water samples and comparatively lower in Sadar (16.642
cfu/ml).
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5. Conclusions

This study aims to assess the drinking water samples for determining the physi-
cochemical parameters and microbiological quality analysis of different drinking
water samples of three upazila of Noakhali. Results are then compared with each
other and drinking water standards have been given by World Health Organiza-
tion (WHO). From the result, it has been assessed that only the P of all the
sample water is within the acceptable limit, and all the other parameter are not
within the acceptable limit. The bacteriological parameter is also higher than the
consulting level. The present study has found that the result from the study has
indicated that almost all the samples from different sources are not suitable for
drinking purposes or consumption without any primary treatment like adding
bleaching powder in water, boiling, filtering, etc.

The present study is shown that the chloride anions and iron content are also
above the acceptable limit except for supply water of Jahurul haque mia garaz and
the pond water of Sonadia which is within the WHO acceptable limit. All the wa-
ter samples tested for E. coli have shown a positive result except for supply water
of Jahurul haque mia garaz. The TC and TVBC have varied significantly in each
simple which is not suitable for consumption. Still, now the overall drinking wa-
ter quality of the greater Noakhali region is poorly understood. Due to time con-
strain, our study does not cover all the sources of water quality status in the
study area. Intensive research and continuous monitoring are required to know

the overall water quality of the greater Noakhali region.
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