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Abstract

In the present investigation, a study on drinking water quality of 43
railway stations on Nagpur - Bhusawal Central railway route in Maharashtra
is performed by analysing a total of 160 samples during June to December
2006 for potability of drinking water by standard methods and recorded 24%
water was safe whereas 76% samples were polluted. The main stations
provides 81% potable water whereas moderate to small stations provided 86%
to 95% contaminated or polluted water to the passengers. The main or
junction railway station authorities only provided good quality drinking water
by maintaining proper water hygienic conditions and neglecting water hygiene
at moderate to very small stations. Hence it is recommended that proper water
hygienic conditions should be maintained at all levels of collections, storage
and distributions of water irrespective of type of railway stations.
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Introduction

Water intended for human consumption should be both safe and wholesome. It also
should be easily accessible, adequate in quantity, free from contamination and readily
available. The major hazard in drinking water supplies is microbial contamination,
which is due to agricultural land wash, domestic sewerage, industrial effluents,
improper storage and handling [1,2]. Primary contamination in drinking water is
mainly due to source of water supply, water storage and leakage of pipes and
secondary due to man made such as improper handling, storage, distribution and
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serving methods [3]. The potable water can be easily contaminated by incorrect
method of storage or by dipping dirty dipper or the finger or by dirty glass, jug etc and
causing basic hygiene related diseases, like diarrhea every year [4,5]. More than 250
million cases of water borne diseases are reported each year, resulting in more than 10
million deaths and nearly 75% of these water borne diseases cases occur in tropical
countries. Interventions in hygiene, sanitation and water supplies proved to control
these diseases. Universal access to safe drinking water and sanitation has been
promoted as an essential step in reducing these preventable diseases [6,7].

Shahet al, [8] assessed the drinking water quality of various railway stations on
Ahmedabad to Khedbrahma train route in Gujarat (India) and recorded most of them
unfit for drinking. Railway stations are the main source of drinking water for railway
travelers and analysis of water is a very important in the evaluating of these
supplies.A large number of railway passengers consume this drinking water on
railway platform and this contaminated water may be the vehicle of transmission of
water borne diseases.

Thus, risk assessment study was conducted to observe the effect of various factors,
which affect the quality of drinking water on railway station in view of public health
point. The sources of drinking water for railway passenger on the platform are taps,
hand pumps, water coolers, canteens and restaurants, thus it is important to check the
water quality available through these sources. In the present investigation, a pilot
study on bacteriological quality of drinking water of various railway stations on
Nagpur - Bhusawal Central railway route in Maharashtra state is performed.

Materials and Methods

A total of 160 water samples were collected from regular drinking water sources at 43
railway stations from Nagpur to Bhusaval Central Railway train route in Maharashtra
during June to December 2006. These water samples were collected from water
cooler (46), platform tap (69), canteen (16) and hand pump (29) in sterile sample
bottles, date, time, source, collection station was noted and immediately transported to
laboratory. The bacteriological examination was performed within the 24 h of
collection using standard Multiple Tube Fermentation Technique (MTFT), nine
multiple tube dilution technique using double and single strength Bromo-Cresol
Purple MacConkey medium and Membrane filter techniques (MFT) by using M-EC
test agar (Hi-media Lab. Mumbai). The MPN Index was calculated from MPN table
and index of water more than 10 coliforms/dl is designated as contaminated or
unhealthy for drinking purpose or non-potable [9].

Results

A total of 160 drinking water samples were analysed from 43 different railway station
of Nagpur - Bhusaval train route in Maharashtra, during June to December 2006 for
potability of drinking water by standard methods of water testing. Out of total 160
water samples, 38 (24%) water sample were safe whereas 122 (76%) drinking water
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samples were polluted by MTFT and MFT test, mostly from tap water (83%) and
railway canteen (75%) (Table 1).

Table 1. Station Grade wise and Source wise Potability of Drinking Water on
Railway Stations

| X _ Source
. EQ % Q c —
Water | Station | 8 2| £ |55 8| @ |o 8
Quality | Grade |5 8| Z gg %_ € |3 § Total |
|9 © = O f_c 8 I
A 34 0 9 8 1 0 18 26
<10| 4 3 1 0 8
% B 20 0 0 0 0 0 0 1
z <10 o] o 1| o] 1
Q
5 C a1 0 0 0 1 0 1 5
g <10 o o] of 1| 1
o
D 63 0 0 1 0 3 4 9
<10| O 0 0 5 5
Subtotal | 160 | <10| 13| 12 4 9 38 38
@ A 34 | >10| 4 4 0 0 8 8
e B 22 | >10] 9| 8] 4] o 21| 21
T g C a1 | >10] 14] 19 6] 0o 39 39
é D 63 | >10, 6| 26/ 2| 2Q 54 54
Subtotal | 160 | >10| 33| 57 12 20 122 122
Grant Total 160 46| 69| 16, 29 160 160

Out of 46 water samples collected from water coolers, 9 were free from coliform, 4
contain coliform <10/dl and 33 contaminated with coliform (>10 coliforms/dl). Out
of 69 tap water samples, 8 showed no coliform, 4 had <10 coliform/dl, whereas 57
water samples polluted with >10 coliform/dl. Out of 16 canteen water samples, 2 each
had zero to 10 coliform/dl whereas, 12 were contaminated with coliform >10/dl. Out
of 29 hand pump water samples, 4 samples had zero and 5 had <10 coliform/dl,
whereas 20 samples had >10 coliforms/dl (Table 1)

On the basis of number of passenger and number trains halts per station, the
stations are categorized into 4 classes such as ‘A’, ‘B’, ‘C’ and ‘D’ grades. Out of 34
water samples collected from ‘A’ grade (main - Nagpur and Bhusaval) station, 18
showed zero, 8 had <10 coliform/dl whereas 8 samples were polluted with coliform
density >10/dl. Out of 22 water samples collected from ‘B’ grade (moderate - Akola,
Badnera, Wardha and Sevagram) station, 1 had <10 coliform/dl whereas 21 samples
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were polluted with coliform density >10/dl. Out of 41 water samples collected from
‘C’ grade (small) stations, 1 each had coliform density <10 /dl whereas 39 samples
were non-potable with coliform density >10/dl. Out of 63 water samples collected
from ‘D’ grade (very small) stations, 4+5 samples had coliform density <10 /dl
whereas 54 samples were contaminated and unfit for drinking purpose with coliform
density >10/dI (Table 1).

Discussion

The study showed that 160 water samples were analysed for potability of drinking
water at railway station, out of them 46 water samples from water cooler (28%
potable and 72% non-potable), 69 water samples from tap water (17% potable and
83% non-potable), 16 water samples from canteen (25% potable and 75% non-
potable) and 29 water samples from hand pump (31% potable and 69% non-potable)

(Fig. 1).
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The A grade stations provides 81%, B and C grade 5% and D grade stations
provided 14% potable water to their passengers, indicating that moderate to very
small stations provided 86% to 95% contaminated or polluted water to the passengers.
The main or junction railway station (Grade A) authorities only provided good
quality drinking water by maintaining proper water hygienic conditions and
neglecting water hygiene at moderate to very small stations (Fig. 2).

Recommendations

The study recorded high bacterial contamination in tap water (83%) and canteen water
(75%) as compared to water cooler (72%) and hand pump (69%) available at railway
station’s platforms. Good water hygienic conditions, such as frequent washing of
storage tank, chlorination of water, washing of water cooler tanks, general water
hygiene etc were maintain in main or junction railways stations, which leads to good
hygienic conditions and the good or potable quality of drinking water at these stations.
Moderate to very small stations provided larger quantity of contaminated water, it
may be due to negligence of water hygiene, improper sanitary precautions to maintain
the quality of drinking water. Hence it is recommended that proper water hygienic
conditions should be maintained at all levels of collections, storage and distributions
of water irrespective of turnover of passengers on stations.
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