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ABSTRACT

Sylhet City Corporation (SCC) of Bangladesh is dyipg water to the Sylhet city dwellers through diistribution network. The quality of
water is at risk to deteriorate during its flowdtagh the distribution system and also due to pritibabf high elemental concentrations in
groundwater. To identify such probable water comtation problems; water samples from 20 (out of @fferent wards of the city were
analyzed in this study. The parameters analyzec ét, turbidity, total alkalinity as Calcium cartate CaC@ total hardness, iron,
manganese, arsenic, chloride, fluoride, MPN (MastbBble Number), total viable count (TVC), colifoand fecal coliform. The study
revealed that all the physico-chemical parametecep alkalinity were in the permissible limit. Ahe samples were found to have total
alkalinity as CaCg@value higher than the WHO and Bangladesh StandiandsBut the water from treatment plant was founchave high
turbidity and iron concentration. Analysis of mibial water quality parameters revealed that thems no coliform and fecal coliform
contamination. But high value of MPN index and koteble count indicates that there were obvioustamination and chances of
contamination by non-fecal pathogens. Finallysitconcluded and recommended that the water treatfaeilities of SCC have to be
improved, further investigation should be donedentify the non-fecal organisms and the cause gifi wtal viable bacteria should be
detected and corrected for the betterment of tiyedevellers.
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INTRODUCTION immense importance; as especially arsenicosis is a
known and widespread crisis in Bangladésh

The quality of drinking water has great importance The risk of acquiring a waterborne infection
and is an important public health priority. increases with the level of contamination by
Consumption of water, containing pathogenic pathogenic micro-organisms. Although many
organisms or toxic chemicals has huge negativewaterborne pathogens can now be detected, the
impact on life. About 80% of all diseases and two methods for their detection are often difficult to
third of deaths in developing countries are attebu  implement, relatively expensive, and time-
to consumption of low quality water, and on an consuming. The presence of pathogens of fecal
average 10% of ones’ productive time is sacrifited origin is determined by testing for an “indicator"
such disease®. The quality of drinking water in  organism such as coliform bacteria. A positive test
Bangladesh is at high risk. Problems are acute,for this indicates possible presence of other tmak
especially in the urban areas due to high migrationbacteria; Giardia and Cryptosporidium.
rate of rural people and increased economic growthNaturally occurring chemicals, except nitratesraste
as well@. The water supplied by the SCC is the a serious treat for human. Other naturally occgrrin
main source of water for most of the city dwellefs  chemicals, like fluorides and arsenic cause chronic
Sylhet (Bangladesh). Although some people havehealth problems when ingested over a long period.
their own water source; but most of the city dwslle Certain chemicals, such as iron or manganese, which
rely on this water supply. Hence the quality of the may be present in water, are likely to affect the
water supplied by SCC is crucial for the health of acceptability of water for drinking, but have liet
city dwellers. Perceptions about water quality,dobs health significance. If the water is turbid or algu
on visual examination, taste and odor, are oftencontaminated surface run-off may be entering the
unreliable. Water that look or smell unpleasant may aquifer through cracks in the casing or the cement
be safe to drink, while clear odorless water may pump pad or through surrounding soil which is very
contain chemicals or bacteria those are harmful topermeable. While turbidity is not dangerous, it
human health. Water quality is normally assessedreduces the efficiency of disinfectants and indisat
against both  microbiological and chemical the presence of other conditions that need
parameters, although the microbiological qualitg ha investigated. Although pH usually has no direct
been identified as the most important aspect from aimpact on water consumers, it is one of the most
public health perspective. The chemical qualitpfis  important operational water-quality parameters. The

*Corresponding authodrsultanahmed@yahoo.com

33



Int J Nat Sci (2012), 2(1):33-37 Hoogteal.

pH of the water entering the distribution systemmstnu colored iron compound (ferric thiocyanate), by the
be controlled to minimize the corrosion of water addition of potassium thiocyanate. The UV
mains and pipes water systems. Failure to do so carspectrophotometer was used for detection of the
result in the contamination of drinking-water amd i amount of color change. Manganese was determined
adverse effects on its taste, odor, and appealnce by colorometric test using nitric acid and silver
Concentrations of chloride in excess of 250 mg/L nitrate; and assay of the color change by UV
may impart a salty taste to the water. Thereftive,  spectrophotometer. The inorganic arsenic is absorbe
aesthetic objective is set at a maximum of 250 mg/L in the form of AsH3 by the Silver
However, the salty taste is variable and dependentiethyledithiocarbamate (SDDC) solution in an
on the chemical composition of the water. No absorber unit. Presence of arsenic was investigated
evidence has been found to indicate that ingestfon by the method and the results were recorded be UV
chloride is harmful to humans. Arsenic may cause Spectrophotometer. Chloride was determined in
chronic effects on human from accumulation of MOHR method by titration with a standard silver
arsenic in the body at low intake level. Iron intera  nitrate solution in the presence of potassium
may cause undesirable taste, color and hardness; bichromate indicator. The colorimetric estimation of
consumption of low concentration of iron has no fluoride was done using SPANDS solution and
significant adverse effect on human health. Hard zirconyl-acid using UV Spectrophotometer at
water consumes too much soap, and it clogs skin,570nm.

discolors porcelain, stains and shortens fabrias an All microbial and physicochemical properties were
toughens and discolors vegetables and cooked foodsletermined, following the instruction of "Practical
(4. 8] Microbiology" by- S. N. Kadf’; and “Standard
Considering the above facts the present study wasMethod for the Examination of Water and
undertaken with some distinct aims; these are Wastewater" 16'Th edition; prepared and published
determination of the physico-chemical and by: American Public Health Association, American
microbiological qualities of water and also compare Water Works Association and Water Pollution
the water qualities with the different standards to Control Federatidfi.

assess the health risks of city dwellers consuming

water supplied by SCC.

RESULTSAND DISCUSSION

MATERIALSAND METHODS
In this work, the present status of the qualityvater

t'supplied by SCC was determined by determining the
physico-chemical and microbial properties. Water
samples were extensively tested in laboratory to
determine pH, turbidity, total alkalinity as CagO

of Microbiology and Hygiene, Sylhet Agricultural
University (SAU), Sylhet and at the Department of
Civil and Environmental Engineering, Shahjalal

University of Science and Technology (SUST), (o) hardness, iron, manganese, arsenic, chloride,

oyhet. fluoride, MPN, total viable Count, coliform and
Water samples were collected from 20 wards of SCCFléca{I Coliform. Vi unt, coll

(out of 27). A volume of 2 liters of water was

collected for each sample, 40 samples were cotlecte

from 20 different outlets with sterile containets.

all cases mid stream water samples were collectedP™"

The samples were maintained a€4until the tests  The P' of all sample were found in the range of 5.5-
were performed. 8.2. All three standards considered here recommend
Samples of the water were added to lactose brath an that the P should be in the range of 6.5-8.5. Out of
the most probable number (MPN) of bacteria was 20 samples; 13 samples were within the range and 7
obtained accordingly. For confirming the presente o samples were below the guideline value ranging
coliform (E coli), the Eosine Methylene Blue (EMB) from 5.7-6.2. At lower P water is likely to be

agar were inoculated and incubated accordingly; ~ corrosive. The P of the water entering the
coli grows as small colonies on this medium with distribution system must be controlled to minimize

metallic sheen, whereds. aerogenes colonies are  the corrosion of water mains and pipes in household
usually large and lack the sheen. EMB agar plates a Wwater systems. Failure to do so can result in the
incubated at 4& for 24 hours to differ the fecal and contamination of drinking-water and in adverse
non-fecal coliform. Growth of the bacteria in €ffects onits taste, odor and appearance.

elevated temperature indicates the presence of fecal urbidity:

coliform. Standard plate count (SPC) was performed Turbidity in drinking water is not of great conceimn

on plate count agar. all the samples, only one was found crossing (5.10
For determination of the physico-chemical NTU) WHO and ISI guideline value (5); Bangladesh
properties; the P was measured by a digital P  Standard approves a value up to 10.

Meter. Turbidity was measured by a Turbidity Meter. Total Alkalinity: _

Total Alkalinity was measured by titration method. Alkalinity is the sum of all titrable bases. The
Total hardness was determined by Soda Reagenglkalinity was found in the range of 57-180 mg/L;
method Iron was determined by production of red hence all are crossing WHO and Bangladesh
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Standard guideline value, 50; but not the ISl These three samples especially the sample nol13 will

guideline value. cause undesirable taste in beverages, staining of
Samp | 2 3 4 5 6 7 8 9 10 | WHO* | BD** | ISi***
leno.

pH 62 62 68 57 59 55 59 57 69 74 6585 -85 6585

Turbidity (NTU)  0.15 042 056 012 029 056 012 017 0 0 5 10 5

Total Alkalinity

asCaco,mgly 163 128 87 77 89 63 114 173 161 180 50 50 200

Total Hardness 90 110 120 136 106 130 82 56 136 110 500 200- 300

(mg/L) 500

Iron (mg/L) 0 0O 031 008 0 053 0 007 O 0 03 0310 03

Manganese 0 0 0 0 0 0 0 0 0 0 0.1 0.1 0.1

(mg/L)

Arsenic (mg/L) 0 0 0 0 0 0 0 0 0 0 0.01 0.05 0.05

Chloride(mg/L) 21 13 8 42 19 41 7 10 20 15 250 153 250

Fluoride(mgL) 0.1 012 006 014 013 013 008 006 029 017 5 1. 1.0 1.0

MPN positive water sample

MPN 210 28 93 43 2400 1100 240 2400 460 75 0 POV EEE A
Egﬁt\/lable 35x 48x 96x 53x 45x 67x 36x 97x 5Adx 67x ., .5 According to EPA
(cfulml) 10 10¢ 10% 10 100 10% 10% 10 10% 10¢ 500 cfu/ml
Coliform
(#/lOOmI ) -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve
-ve
Fecal Coliform -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve
(#/100ml)
WHO*= World Health Organizat]ioﬁ* 10.5] gpyws = cloths and plumbing fixtures, encrustation in water
*kk— 1 . . .
Bangladesh Standarlld), ISI**= Indian mains and impart a reddish brown color to water.

Standard Institute. The growths of iron bacteria will be favored which

exaggerate the staining, pipe clogging and other
problems. Alam et al."? found that iron
concentrations (mg/L) in Sylhet City groundwater
were, average concentration of water samples within
dumping place is 133.5, average concentration in
groundwater near dumping place is 1.48 and average
concentration in groundwater remote from dumping
place is 0.21.

M anganese:

Manganese, which may be present in water, is likely
to affect the acceptability of water for drinkinigit

Total Hardness:

The total hardness is defined as the sum of the
calcium and magnesium concentrations both
expressed as calcium carbonate in mg/L. The total
hardness values of all samples are lying in thgean
of 56-150mg/L. So these are moderately hard and
within the guideline values (WHO 500 mgl/L,
Bangladesh Standard 200-500 mg/L and ISI 300
mg/L). The principal negative effect of hardness in
domestic water supply is that, tlhe hard water
consumes too much soap. Alam el[_ difound that have limited health significance. In the collected
total hardness (mg/L) in Sylhet City groundwater samples no manganese was found.

were, within dumping place is 4564, average Arsenic:

concentration in groundwater near dumping place isArsenic' in drinking water poses the highest known

610 tar}d a\éerag_e colncer_\trgtéan In - groundwater o ironment cancer risks. It also has many other
remote from dumping place Is ' effects. Arsenicosis is a known and widespreadscris

Xon: bi d in f . in Bangladesh. The collected water samples from
naerobic groundwater may contain ferrous iron at g~ \were free from arsenic.

concentrations of up to several milligrams perrlite
without discoloration or turbidity in the water whe
directly pumped from a well. On exposure to the Chloride:
atmosphere, however, the ferrous iron oxidizes to )
ferric iron, giving an objectionable reddish-brown
color to the water. Only three of all samples
contained significant level of iron. The sample 310
and 6 contain 0.31mg/L and 0.53mg/L which are
above the guideline value of WHO and ISI,
0.30gm/L. But these two are within the range 0.30-
1.0mg/L that is given by Bangladesh Standard. The
sample no 13 have iron concentration 3.65mg/L
which significantly crosses all the guideline value

Chlorides naturally occur in waters in varying
concentrations. No evidence has been found to
indicate that ingestion of chloride is harmful to
human. High chloride content may harm metallic
pipes and structures as well as growing plants.
Higher chloride content in inland water usually
indicates sewage pollution. In our collected water
samples, chloride concentrations were found at the
concentration much lower than the guideline values.
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But Alam et al™® found that chloride concentrations of tubes showing a positive result and comparing
(mg/L) in Sylhet City groundwater were, average with standard table, a statistical estimate ofrtiuest

| Sample no. | 1 | 12 | 13 | 14 ‘ 15 | 16 ‘ 17 ‘ 18 ‘ 19 ‘ 20 ‘ WHO* | BD** | [S)xx ‘
pH 82 80 79 80 79 74 70 68 67 65 6585 -85 6585
Turbidity (NTU) 0.16 048 510 018 0 0 0 0 0 067 5 10 5
Total Alkalinity
asCaCo,(mgl) 12 110 89 150 76 57 85 66 77 78 50 50 200
(Tnc]’;";‘:_')"ard”% 112 108 102 84 56 62 150 145 132 128 500  200-500 0 30
Iron (mg/L) 0 0 365 0 0 0 0 0 0 0 0.3 0.3-1.0 0.3
Manganese 0 0 0 0 0 0 0 0 0 0 0.1 0.1 0.1
(mg/L)
Arsenic (mg/L) 0 0 0 0 0 0 0 0 0 0 0.01 0.05 0.05
Chloride(mg/L) 8 9 8 11 11 10 13 10 8 11 250  150-600 250
Fluoride(mg/L) 0.84 014 01 014 01 01 006 022 008 01 15 01 1.0

; _,.MPN positive water sample is not
MPN 93 1100 93 240 150 2400 -ve 1100 460  -v otable watcP.
Egtuar]] tV'ab'e 38x  32x 238 136 93x 207x 36x 97x 184 137 1x1¢  According to EPA
6 4 4 4 2 4

(cfuimi) 10" 10" 104 104 10" 10" 10" 10" 104 104 500 cfu/ml
Coliform
(#/lOOmI) -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve
Fecal Coliform -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve -ve
(#100ml)

concentration of water samples within dumping place probable number (MPN) of bacteria were made. This
is 3458, average concentration in groundwater nearis an estimate of lactose fermenting bacteria.un o
dumping place is 280 and average concentration insamples only two were negative (sample no 17 and

groundwater remote from dumping place is 46. 20) and the positive 18 samples significantly \@rie
in their most probable number. Sample 2 and 4 have
Fluoride: a low MPN index value. Average MPN index value

Fluorides cause chronic health problems, whenfor these collected samples is 634.24 per 100ml.
ingested over a long period. Excessive fluoride According to Dubey & Maheshwalf!, “once it is
intake causes fluorosis, cancer, arthritis, anceroth evidenced that gas producing lactose fermenters are
diseases. It also affects human intelligence, present in the water sample, certainly it is ndaple
especially in children, who are most susceptible to water”. So these samples are not potable.

early fluoride toxicity. As like chloride the fluinle Alam et al.'? found that, in Sylhet City restaurants
concentrations of our samples were much low thanthe mean values varied between 24.6 MPN/100 m/L
the guideline values. Only the sample no 11 have a(dry season) and 22.5 MPN/100 ml (monsoon

Sampleno. | 01 02 03 04 05 06 07 08 09 10 11

Total Viable| 35 x| 48 x| 96 x|53 x|45 x|67 x|36 x|97 x|54 x|[67 x|38 x
Count
(cfu/ml) 10" 10* 10" 107 10 10" 10% 10* 10* 10* 10

Sampleno. | 12 13 14 15 16 17 18 19 20 WHO EPA
Total 32 x| 238x 196x |93 x[207 x[36 x|97 x| 104x16" | 197 x| 1x1C 500

Viable

Count 10" 10" 104 104 104 10 10" 10"

(cfu/ml)

fluoride content touching the guideline value. season). These levels are clearly unsafe as far as

But Alam et af*? found that Fluoride concentrations drinking water is concerned®®. They also

in Sylhet City groundwater were, average commented that the source of Total Coliform Bactera
concentration of water samples within dumping place in the water supply of the restaurants appearseto b
is 1.5, average concentration in groundwater nearcontaminated water storage tank.

dumping place is 3.8 and average concentration in

groundwater remote from dumping place is 1.44. Coliform and Fecal Coliform Test:
In presumptive test, many a time gas is produced by
Most Probable Number (MPN): non coliform group of bacteria. So, this test isamt

This is a presumptive test in which tubes showing for differentiating the coliforms with that of non-
gas production are counted. By counting the numbercoliforms as well as gram-negative with gram-
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positive bacteria. In our investigation, no anykdar The authors are gratefully to Sylhet City Corparati
centered or nucleated colonies with metallic sheen(SCC), Sylhet, Bangladesh; Department of Genetic
have been found. So, all the samples were coliformEngineering and Biotechnology, Shahjalal University
negative. The fecal coliforms differ from the other of Science and Technology, Sylhet; Department of
coliforms in that the fecal coliforms can grow in Civil and Environmental Engineering, Shahjalal
45C i.e. they are thermo tolerant. No sample was University of Science and Technology, Sylhet;
grown at elevated temperature. So it is proved, that Department of Microbiology and Hygiene, Sylhet
there was no fecal contamination in these samples. Agricultural University (SAU), Sylhet; Dept. of
But Alam et al™ found that in Sylhet City, the Chemistry, Shahjalal University of Science and
drinking water of each restaurant was contaminatedTechnology, Sylhet; for their cooperation and
with fecal coliforms. Health risk score for colifar support.

bacteria was 1.4Xfpindicating high risk.
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