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EXECUTIVE SUMMARY
I. STUDY OBJECTIVES

The aims of the present project were as follows:

1. Testing for mercury, lead, cadmium and chromium in samples taken from
tubewells and taps at different sites in the Kolkata Metropolitan Area (KMA), from the
northernmost to the southernmost tip, on both banks of the river, once during the dry
season and again during the wet season.

il. Also testing for mercury, lead, cadmium and chromium in the Hooghly water
collected from different points along the entire North-South stretch of the KMA, during
both the dry and wet seasons, in order to get an idea of the contamination background.

1ii. Assessing the degree of contamination in drinking water by comparing the above
results to Indian and international drinking water quality standards — specifically BIS (IS:
10500: 1991), WHO and EPA.

And to present a comprehensive narrative on the basis of the above, which would be
useful for civil society initiative, research and policy making.

II. THE PROJECT IN ACTION
(i) SAMPLING

The sampling was done twice.

The first phase of sampling was undertaken during the dry season of 2010, between 30™
of March and 26™ of April, dates inclusive.

The second phase of sampling was undertaken in the immediate post-monsoon situation,
between 19" of October and 2™ of November, dates inclusive.

The pattern and details of sampling in the Second Phase, in all its fundamental features,
followed almost exactly the contours of the first phase.

During each phase:

A total of 56 water samples were collected.

Of these 56 samples, 8 samples were taken from 4 locales on the river Hooghly.
48 samples of drinking water were taken.

Of these 48 samples 39 samples were of ground water — private or public tubewells or
municipal supply.

Another 9 samples were drinking water samples of surface (Hooghly) water, supplied by
Municipal services.



(i) SAMPLE PRESERVATION AND TRANSFERRING THE
SAMPLES TO THE LABORATORY

The methods and protocols delineated in APHA 21% Edition were followed in
preservation and transfer of the samples to the laboratory. Either the samples were
transferred to the laboratory on the very date on which they were collected, or, if that was
not possible, were held in refrigeration. In no circumstance were any of the samples
submitted to the laboratory more than 72 hours after the sampling had been done.

(ifi) IN THE LABORATORY

All samples were sent to SGS India Private Limited, Behala, Kolkata, an NABL
accredited laboratory with CPCB and WBPCB certification, for the analysis of metal
concentration in the water samples. The total mercury concentration was determined
using Inductively Coupled Plasma-Optical Emission Spectrophotometry (ICP-OES), as
per procedures suggested in APHA 21* Edition.

(iv) THE RESULTS
The following table shows the detection scenario of the four metals over the two phases:

TABLE E1: THE NUMBER OF SAMPLES SHOWING DETECTION OF EACH
OF THE CONTAMINANTS

All samples River water Samples Drinking Water Samples
Metals No. of Nc.>. of Detections No. of No.. of Detections No. of N?' of Detections
Samples | First Second | Samples First Second | Samples First Second
Phase Phase Phase Phase Phase Phase
Cd 56 0 0 8 0 0 48 0 0
Cr 56 3 7 8 3 6 48 0 1
Pb 56 51 56 8 8 8 48 43 48
Hg 56 0 3 8 0 1 48 0 2

The above data indicates that detections for Cadmium, Chromium and Mercury are few
and far between. In fact, these metals have almost wholly been detected in River Water
Samples, with no detection in drinking water samples during the first phase and only two
drinking water samples showing mercury and one showing chromium during the second
phase. However none of these samples showing detection show exceedance of national or
international standards.

However lead has been detected in an overwhelmingly large proportion of the samples.
The number of laboratory results for lead in the different water samples exhibiting
exceedance from the three criteria under consideration is displayed in the table below.




TABLE E2 NUMBER OF WATER SAMPLES SHOWING EXCEEDANCE FOR
LEAD (Pb) [NO. OF SAMPLES = 56]

NO.IN FIRST | NO. IN SECOND
STANDARDS PHASE PHASE
WHO 35 40
EPA 31 38
BIS g I
TABLEE3  NUMBER OF RIVER WATER SAMPLES SHOWING

EXCEEDANCE FOR LEAD (Pb)
NUMBER OF SAMPLES =8

NO. IN FIRST | NO. IN SECOND
STANDARDS | " ppy s o PHASE
WHO 5 7
EPA 5 6
BIS 0 0

Now we must concentrate on the results for lead in the drinking water samples. This has
been summed up as follows:

FOR THE FIRST PHASE

DETECTION: Lead has been detected in 43 out of 48 samples.

WHO GUIDELINE for Lead: The number of samples showing exceedance of WHO
guidelines was 30. Out of these 30 samples, lead values in 24 samples showed an
exceedance of 100% or more. Out of those 24 samples, 15 samples show an exceedance
of 200% or more. Of those 15 samples, 11 samples show an exceedance of 300% or
more.

EPA MCL (Action Level for Lead): The number of samples showing exceedance of EPA
MCL was 26. Out of these 26 samples, lead values in 15 samples showed an exceedance
of hundred percent or more. Out of those 15 samples, 9 samples show an exceedance of
200 % or more and 4 samples show an exceedance of 300% or more.

BIS OR INDIAN STANDARD for lead: Only 4 samples showed exceedance of BIS. But
in none of these samples the exceedance of lead either exceeded or was even equal to
100%.

The mean value of the samples was 0.0222 mg/1.
FOR THE SECOND PHASE
DETECTION: Lead has been detected in all the 48 samples tested.

WHO GUIDELINES: The number of samples showing exceedance of WHO guidelines
was 33. Out of these 33 samples, lead values in 32 samples showed an exceedance of
hundred percent or more. Out of those 32 samples, 14 samples show an exceedance of
200 % or more and 4 samples show an exceedance of 300% or more.



EPA MCL: The number of samples showing exceedance of EPA MCL was 32. Out of
tese 32 samples, lead values in 14 samples showed an exceedance of hundred percent or
more. Out of those 14 samples, 2 samples show an exceedance of 200 % or more and 1
sample shows an exceedance of 300% or more.

BIS: Only 1 sample showed exceedance of BIS, and the exceedance was equal to 100%
(See also Table 7, Serial No. 155, Column XIII).

The mean value of the samples was 0.0219 mg/1.

The dilution effect expected in the second phase was witnessed in the river water samples
as follows:

TABLE C4 MEAN AND MEDIAN VALUES OF RIVER WATER SAMPLES

FIRST PHASE (mg/l) | SECOND PHASE (mg/1)
ARITHMETIC MEAN 0.032 0.023
MEDIAN 0.038 0.020

The dilution effect on the contamination load is also seen in the surface water samples
(basically Hooghly water) where the second phase shows a strikingly lower mean (and
also median value).

TABLE C5 MEAN AND MEDIAN VALUES OF DRINKING WATER SAMPLES
FROM SURFACE (RIVER) WATER SOURCE

FIRST PHASE (mg/l) | SECOND PHASE (mg/l)
ARITHMETIC MEAN 0.0304 0.0166
MEDIAN 0.0300 0.0100

However the dilution effect is not witnessed in the ground water samples, where in fact
the mean value for the second phase is very slightly higher than the mean value for the
first phase — 0.0203 mg/1 and 0.0231 mg/1 respectively.

The explanatory hypothesis advanced to explain this fact is that:

The overwhelming majority of the samples have been collected from private or
public tubewells that go deep underground, often to a depth of 600 ft. or more.

The lead contamination of groundwater at sufficient depths is rather low, as
compared to surface water. Therefore the dilution of contamination caused by the
result of increased volume of water in aquifers in the immediate post monsoon
scenario is easily offset by any local factors — including the effect of a very hot
summer, plus that of high temperatures prevailing during a rain deficient
monsoon, on the lead in the plumbing.



Study Implications

We have seen that lead values have readily exceeded the WHO standard and a large
number of samples have shown high degree of exceedance. This is however not merely
the exceedance of an arbitrary value. For the WHO standard is based on the Provisional
Tolerable Weekly Intake (PTWI) for lead and its exceedance is a serious issue,
particularly for infants and children. And exceedance by 100% or more is a very serious
health concern. It can be readily seen or easily shown that if a particular sample indicates
an exceedance of E % above the WHO guideline value for lead, then drinking that water
at rates normal for tropical India would lead to exceedance by at least E % of the PTWI.

The Question of Indian Standard

While a large number of drinking water samples showed massive exceedance of WHO
and EPA standards for lead, the samples showing exceedance of BIS was 4 in the first
phase only 1 in the second phase.

This of course results from the range of lead values and the fact that the BI Standard for
lead in drinking water is pegged 400% above the WHO standard. This degree of
difference is somewhat of an anomaly and is not noticed in the case of any other metal
contaminant.

A four hundred percentage exceedance of the WHO standard is certainly an alarming
state of affairs. For the WHO standard is based on lead PTWI and is therefore by no
means an arbitrary figure. To uphold a drinking water standard far higher than the WHO
guideline value can only be defended on the grounds that WHO’s PTWI value or the
associated reasoning is unacceptable. But one does not find that viewpoint argued in the
official Indian pronouncements on drinking water.

However, apparently the revision of IS regarding lead is underway and the draft BIS, in
circulation since 2009, specifies the lead standard in drinking water as 0.01mg/litre and
announces that beyond this concentration the water becomes toxic. If one were to apply
this draft BIS for lead then BIS exceedance for lead in our study would exactly mirror the
WHO exceedance statistics. The implications are obvious.

Recommendation

The obvious recommendation at this point would be to bring the results of this study to
concerned authorities and press for futher investigation of lead in drinking water. The
lead in the water must be tested at various points of the water supply vector. The CPCB
and the State PCBs should be immediately lobbied to undertake such investigation in
collaboration with independent scientists and civil society groups. And the results of the
investigations should be made public. The next phase of action can only be worked out
after we have the results of a comprehensive investigation in our hands.



SECTION A
STUDY OBJECTIVES

The aims of the present project were as follows:

1. Testing for mercury, lead, cadmium and chromium in samples taken from
tubewells and taps at different sites in the Kolkata Metropolitan Area (KMA), from the
northernmost to the southernmost tip, on both banks of the river, once during the dry
season and again during the wet season.

il. Also testing for mercury, lead, cadmium and chromium in the Hooghly water
collected from different points along the entire North-South stretch of the KMA, during
both the dry and wet seasons, in order to get an idea of the contamination background.

1ii. Assessing the degree of contamination in drinking water by comparing the above
results to Indian and international drinking water quality standards — specifically BIS (IS:
10500: 1991), WHO and EPA.

And to present a comprehensive narrative on the basis of the above, which would be
useful for civil society initiative, research and policy making.
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SECTION B
PROJECT PLANNING

SELECTING THE LAB AND PLANNING TESTING AND COLLECTION

The Laboratory needs to be selected before collection begins. The lab selected has to be
one which has all the proper accreditations, sufficient experience of metal contamination
testing procedures and professional integrity.

It is also important that the whole testing procedure be discussed with the Laboratory
Technician / Chemist, including issues of testing protocol (e.g. AOAC), instrumentation
(e.g. AAS or ICP-OES) etc.

Water testing for detecting contamination involves sampling precautions /specifications
which vary according to the class of contaminants to be detected. This needs to be
worked out with the Laboratory before the actual collection begins.

COLLECTION OF WATER SAMPLES
1. Collection Basics

Drinking water in the KMA come from two sources. The riparian townships and urban
areas on the Hooghly get most of their drinking water from this river, while many of the
non-riparian urban sprawls and villages still depend largely on groundwater — which may
get supplied either through pipes to homes or via local tubewells. However, even
residents within the Kolkata Municipal Corporation, in certain areas, often try to procure
their drinking water from tubewells. Threrefore the effort should and would be directed at
collecting water samples from both these sources.

2. Collection Strategy — Space and Time

The general area of collection of course would be the KMA, including the Hooghly
stretch from the northernmost point of the KMA to its southernmost point. Collection
would also target some important industrial clusters (which, in any case, constitute
important areas of the KMA).

Collection would be done twice, one during the dry season (winter /spring onset) and
another the wet season (monsoon) as contamination / toxic concentration levels are likely
to vary with varying water abundance.

3. Collection Strategy — The River, Tap water and Groundwater

Tests of Hooghly water have occasionally shown traces mercury, lead, cadmium and
chromium contamination. Nevertheless it would be important to take samples from the
Hooghly water again for the purposes of this study, as the Hooghly constitutes one of the
main sources of drinking water in the KMA.
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Tap water in the KMA has two sources, the Hooghly and groundwater. Occasionally the
two are mixed in the municipal supply. In other areas the tap water comes either
exclusively from the Hooghly or exclusively from groundwater sources. Tap water
samples in the KMA will thus be tested bearing in mind its source.

In areas where drinking water comes exclusively from groundwater sources, only
samples of water from tubewells will be tested.

4. Collection Specifics

(a) To collect water samples from the Hooghly from 4 different points along the entire
North-South stretch of the KMA, once during the dry season and again during the wet
season, taking 2 samples from each point, in order to get an idea of the contamination

background. (Total number of samples, 16).

TABLE 1
HOOGHLY SITE: COLLECTION POINTS
COLLECTION | Shore Land use MODE OF NUMBER OF | NUMBER OF
POINTS character COLLECTION SAMPLES SEASONS
Relatively less
Off Bansberia industrialised 2
and urabnised
Industrial and
Off Baranagar Urban From boat. 2
1 Industrial and | Water samples
Off Khidirpur Urban to be collected 2 2
The from mid river
downstream
Of]?f’iiljgdege end point of 2
KMA urban-
industrial zone
TOTAL NUMBER OF SAMPLES 16

(b) To collect water samples from tube wells in 13 different sites within the KMA — 9
urban sites and 4 rural sites — from Kalyani in the North to Budge Budge in the South (on
the east bank of Hooghly) and from Bansberia in the North to Uluberia in South (on the

west bank), once during the dry season and again during the wet season.

TABLE 2
KMA TUBEWELLS: COLLECTION DETAILS
NUMBER OF
COLLECTION LOCATION MODE OF SAMPLES NUMBER OF NUI\O/[P],B ER

POINTS CHARACTER COLLECTION PER TUBEWELLS

Muniehpli Reatvely Less | g 10O

East B?E)nk (Z,f’ industrialised and any time of the ! 2 2
Hooghly less urbanised day, marking the
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time of
collection
Kalyani rural area,
Fz,ast Bank of Rural and.non- ” 1 2
Hooghly industrial
Chinsurah Relatively more
Municipality West urabanised and ” 1 2
Bank of Hooghly semi-industrial
Bhadreswar
Municipality, Industrialised and ’ 1 5
West Bank of urbanised
Hooghly
.Nalh.atl Industrialised and ’
Municipality, East banised 1 2
Bank of Hooghly Hrbanise
Heavil
Bgr}raclfp ore industrialise}il and »
Municipality, East . 1 2
Bank of Hooghly relatlvely more
urbanised
Dum Dum Highly urbapised .
Municipality . and Semt- ! 2
industrialised
Bantala Emerging ’urban 1 2
and industrial area
Highly urbanised »
Tangra an(% in}(llustrialised ! 2
Shibpur, West Highly urbanised ’ 1 )
Bank of Hooghly and industrialised
Sonarpur rural East Bank of » 1 )
area Hooghly
Budge Budge rural Rural area, semi- ’
area, East Bank of . L. 1 2
industrialised
Hooghly
Uluberia
Municipality, Industrialised, » 1 )
West Bank of semi-urbanised
Hooghly
Total number of Samples 52

(C) To collect water samples from taps at 12 different urban sites within the KMA from
Kalyani in the North to Budge Budge in the South (on the east bank of Hooghly) and
from Bansberia in the North to Uluberia in South (on the west bank), once during the dry
season and again during the wet season.

TABLE 3
KMA TAPWATER: COLLECTION DETAILS
NUMBER
COLLECTION GEOGRAPHICAL MODE OF N;JXII\EII’EI;(S)F NUMBER OF OF
POINTS LOCATION COLLECTION TAPS
PER TAP SEASONS
Kalyani Relatively Less To collect from 1 ) )
Municipality, East | industrialised and less | the tap at any time
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Bank of Hooghly urbanised of the day,
marking the time
of collection
M?;ﬁf;;il:y Relgtively more
West Bank o’f urabar}lsed ar}d semi- ? 2
Hooghly industrial
Cl\l/llall;(ilggjl%ge Relatively more
West Bank o’f urabar}ised ar}d semi- ? 2
Hooghly industrial
.Nalh.atl Industrialised and ”
Municipality, East banised 2
Bank of Hooghly Hrbanise
Dum Dum Highly urbanised and ’s )
Municipality semi-industrialised
Uttarpara
Municipality, Highly urbanised and ’ 5
West Bank of industrialised
Hooghly
b KM byt | :
Hooghly semi-industrialised
Shibpur, West Highly urbanised and ’s )
Bank of Hooghly industrialised
Highly urbanised and ’
Tangra industrialised 2
Sonarpur Rapidly growing ’ )
Municipality urbanisation
Bnge Budge Highly urbanised and ’
Municipality, East . . . 2
Bank of Hooghly industrialised
Uluberia
Municipality, Industrialised, semi- » )
West Bank of urbanised
Hooghly
Total number of Samples 48
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SECTION C
THE PROJECT IN ACTION

I. PREPARATION

The first step of preparation was of course a survey of literature on determination of
metals in drinking water.

The sampling sites had already been worked out. Next, it was necessary to decide on two
things. First, which laboratory to select and secondly, once a reliable laboratory had been
selected, to decide, on the basis of literature survey and in consultation with the
laboratory, a number of crucial items:

What standards to use as reference?

What sampling methods to use?

What method of sample analysis to employ in the laboratory?
What personnel to employ?

a. LITERATURE ON SAMPLING AND METAL DETERMINATION
METHODOLOGY

A wide range of literature was consulted on sampling methods and methodology for
metal determination. It was finally decided that in this regard the almost universally
accepted guideline was provided by ‘Standard Methods for Examination of Water and
Wastewater’, of the American Public Health Association (APHA), 21 Edition, 2005.1
Therefore this work was consulted both by the sampling team as well as the laboratory.

b. THE LABORATORY

On recommendation of experts and on the basis of past experience the laboratory selected
was SGS India Pvt. Ltd, Kolkata. This is an NABL accredited Laboratory which also has
accreditation from the CPCB and the West Bengal PCB.

i. Standard

It was decided that the World Health Organisation (WHO) guidelines on drinking
water quality would be given the greatest importance in understanding and assessing
the issue of metal contamination of drinking water. However, the United States’
Environmental Protection Agency (US EPA) guidelines and the BIS would also be
used as comparative yardsticks.

ii. Sampling Procedure

The internationally standard reference for deciding sampling methods for water and
wastewater is the ‘Standard Methods for Examination of Water and Wastewater’, of
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the American Public Health Association (APHA), 21% Edition, 2005. This was
selected as the base reference. However, Bureau of Indian Standards (BIS) guidelines
for sampling for metals in water were also consulted.

iii. Laboratory Analysis

It was also decided that the samples would be analysed in the laboratory by ICP
method as described in the APHA, 21 edition.

iv. Personnel

It was decided that personnel with adequate experience with sampling procedures as
described in APHA and BIS and such personnel were selected. DISHA maintained
careful monitoring over the entire process of collection and sampling. It was also
decided that adequate care would be taken for on-job training of assistants, so that
after a number of sampling runs the set of persons who were able to conduct proper
sampling expanded.

II. ACTUAL SAMPLING AND TRANSFER TO LABORATORY

As will be evident from the sampling plan given above, sampling had been planned to be
undertaken during two seasons — wet and dry. This was accomplished as planned.

i. BASIC SAMPLING PROCEDURE

The sampling methodology was the same in the two phases. The basic principles
followed are to be found in APHA for drinking water samples the more or less
universal standard guidelines for river water sampling, which are fairly uniform in
their procedures. These need not be discussed here in detail. But certain features are
being mentioned as these are likely to be of concern and interest.

There were basically two categories of sampling.
First was the river water sampling.

As per plan and at each phase river water was collected from 4 zones on the river
Hooghly, from the northern tip of the KMA to its southern tip. At each area the
sampling was done at two points, the northernmost point and drainage outfall of the
shoreline settlement and southernmost point and drainage outfall of the shoreline
settlement.

Sampling was done from a boat. Although sampling was done near the drainage
outfalls, care was taken not to collect the sample from too near the outfalls. Although
there were variations in positioning on account of river current, the sampling was
done some 50-60 metres away from the outfall point and at least 30 metres from the
bank.

The samples were collected by a 2 litres container, made heavy by welding iron rings
at the bottom (outside the container). The sampling was done by hanging the sampler
from the end of a long stick and dipping it well below the surface to a depth of about
2 metres below the surface (The rope from which the sampler was hung was
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measured out and marked at 1 m intervals). The sample water was immediately
transferred to two 500 ml Tarson polypropylene bottles, one for mercury and
another for cadmium, chromium and lead. Immediate steps were taken to preserve
the sample by acidifying the sample by using HNO; solution. Sample container

preparation and preservation was in the lines prescribed in APHA 21* Edition.

Next was drinking water sampling. Here samples were collected from taps and
tubewells, private and public. In all cases of collecting samples the tap was turned on
and water kept flowing for a few minutes before the actual sample was taken. Similar
method was followed in the case of tubewells, where water from tubewell was
pumped out for a few minutes before the sample was taken. The reason was simple
enough. Water that remains over some time in the plumbing tends to get
contaminated from metals, particularly lead, leaching into the water from the
galvanization layer, soldering etc. Hence the effort to reduce this effect in the sample
by taking samples from fresh flow. The sample water was taken in two 500 ml
Tarson polypropylene bottles, one for mercury and another for cadmium,
chromium and lead. The sample for mercury was always taken in a different
container because the mercury sample needed to be digested separately for
spectrophotometric analysis. However the mercury bottle had the same sample code
as the other bottle, with only Hg added at the end for identification.

The samples were then subjected to preservation procedures as per APHA 21
Edition.’

ii. A FUNDAMENTAL FEATURE OF THE SAMPLING PROCESS

A fundamental feature of the sampling process was that all the drinking water
samples collected during the second phase were from exactly the same sources as in
the first phase. There was only one exception, in the case of Sonarpur when Purba
Sitalapara water source, used during the first phase, was found to be defunct.
Therefore sample was collected from near Hasanpur Viddyapur Primary School.
Even in the case of Hooghly water, in both the phases the samples were collected
from the same area. The basic idea for this was obvious — to be able to compare data
from the first phase with that from the second phase.

iii. SAMPLE CODES AND SAMPLE SOURCES

A synoptic view of river water sampling in the first and second phases is given in
Table 4 and Table 5 respectively. And the collection of drinking water from taps and
tubewells in different localities have been detailed in Appendices I and II.

However the codes contain in themselves clues to the source of water. A code looks
something like this: Bns.RU, or like this: Cns.Wt.2. The first part of the sample Code
is the area indicator. These indicate the locality from which the sample was taken.
These are shown in Table 4 below:

TABLE 4 Area Indicators in the Sample Codes

Sl. No. | Area Indicator Locality Sl. No. Area Indicator Locality

Kl Kalyani 10 Kid Khidirpur
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2 Bns Bansdroni 11 Shb Shibpur

3 Cns Chinsurah 12 Nht Naihati

4 Brn Baranagar 13 Mct Barrackpore
5 Dmd Dumdum 14 Tng Tangra

6 Nko North Kolkata 15 Sew Bantala

7 Fc Chandannagar 16 Snp Sonarpur

8 Bds Bhadreshwar 17 Bbj Budge Budge
9 Utp Uttarpara 18 Ulb Uluberia

RU and RD in the samples would indicate river water, with RU meaning sample
collected upstream and RD meaning sample collected downstream. Thus Bns.RU would
mean River water taken from the river off the northern tip at Bansdroni. The string ‘Pt’
stands for Tapwater while ‘Wt’ stands for Tubewell. Therefore Cns.Wt.2 would mean
second tubewell sample from Chinsurah, while 2.Cns.Wt.2 meant the second tubewell
sample from Chinsurah collected during the second phase.

A more thorough idea of the codes and sample sources may be gained from Appendices
Iand II.

However, the codes and their implications were known only to the research team. No
one else, and definitely not the laboratory personnel, had any inkling whatsoever about
the sources of the samples.

iv. THE NUMBER OF SAMPLES

The number of Hooghly River samples actually collected and tested followed the initial
sampling plan — counting to a total of 8 samples in each phase. The number of tubewell
samples was exactly as planned — 26 in each phase. However, the number of tapwater
samples was less by two — amounting to 22 in each phase, due to unavaibility of
municipality supplied tapwater in Sonarpur Municipal area. Therefore in each phase
Sonarpur Municipality provided an additional number of 2 tubewell samples, instead of
tap samples. This would have resulted in 2 tubewell samples more than had been
planned. However, for reasons discussed in the Appendices, it was decided not to take
tubewell water from Budge Budge rural area and take only tapwater from Budge Budge
urban area. This resulted in offsetting the effect of increase in 2 tubewell samples from
Sonarpur, leading to the intitially planned total number of tubewell samples remaining
the same.

v. TRANSFERRING THE SAMPLES TO THE LABORATORY

The methods and protocols delineated in APHA 21% Edition were followed in
preservation and transfer of the samples to the laboratory. Either the samples were
transferred to the laboratory on the very date on which they were collected, or, if that
was not possible, were held in refrigeration. In no circumstance were any of the samples
submitted to the laboratory more than 72 hours after the sampling had been done.



vi. SAMPLING DURING THE FIRST PHASE

SAMPLING PERIOD: The sampling was done between 30" of March 2010 and 26" of
April 2010, dates inclusive.

A SYNOPTIC DESCRIPTION OF THE SAMPLING PROCESS

The sample bottles used were Tarson polypropylene bottles of 500 ml capacity. For each
sample approximately 1000 ml of water was taken, and this was distributed between
two 500 ml capacity bottles of the aforesaid variety: one of this was labelled Hg in
addition to the sample code and earmarked for mercury determination and the other was
earmarked for determination of Lead, Cadmium and Chromium.

Table 5 provides a compact view of sampling from the Hooghly River.
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TABLE 5
Collection from Hooghly River, First Phase

NUMBER
OF
SAMPLING | Shore Land Date and Time NUI\O/[I]:B ER MODE OF NUIB/II]? ER SAMPLE
POINTS use character SAMPLES COLLECTION SAMPLES BOTTLES
OF 500
ML
. 30.03.2010
Rellaet Sl;/ely Northernmost tip,
Off . . between 9:30 to 9:40 hrs
. industrialised . 2 2 4
Bansberia and and southernmost tip
urabnised between 11:00 to 11:15
hrs. From boat. In
05.04.2010 each of the
Northernmost tip, sites water
Off Industrial between 9:30 to 9:45 hrs ) samples were ) 4
Baranagar and Urban and southernmost tip collected from
between 10:50 to 11:05 2 points, one at
hrs. the
06.04.2010 northernmost
Northernmost tip, tip and the
Off Industrial between 13:00 to 13:15 > other at the > 4
Khidirpur and Urban hrs and southernmost tip southernmost
between 14:10 to 14:30 tip of the
hrs. respective
The 22.04.2010 settlements.
downstream Northernmost tip,
Off Budge | end point of between 10:35 to 10:50 > > 4
Budge KMA urban- | hrs and southernmost tip
industrial between 11:35 to 11:50
zone hrs.
TOTAL 8 16

A description of the process of collecting drinking water samples in the First Phase is to

be found in Appendix I.
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SAMPLING PERIOD FOR THE SECOND PHASE: The sampling was done between
19™ of March 2010 and 2" of November 2010, dates inclusive.

A SYNOPTIC DESCRIPTION OF THE SAMPLING PROCESS

This was essentially the same as in the first phase. The sample bottles used were Tarson
polypropylene bottles of 500 ml capacity. For each sample approximately 1000 ml of
water was taken, and this was distributed between two 500 ml capacity bottles of the
aforesaid variety: one of this was labelled Hg in addition to the sample code and
earmarked for mercury determination and the other was earmarked for determination of
Lead, Cadmium and Chromium.

Table 5 provides a compact view of sampling from the Hooghly River.

TABLE 6
Collection from Hooghly River, Second Phase
NUMBER
OF
SAMPLING | Shore Land Date and Time NUI(\_)/II? ER MODE OF NUIB/[I]? ER SAMPLE
POINTS use character SAMPLES COLLECTION SAMPLES BOTTLES
OF 500
ML
) 19.10.2010
Rella tively Northernmost tip,
Off e between 12:55 to 13:10
. industrialised . 2 2 4
Bansberia and hrs and southernmost tip
) between 13:50 to 14:05
urabnised hrs From boat. In
26.10 2'010 each of the
Northernmost tip, s1tesl water
Off Industrial | between 10:20 to 10:35 sampres were
) 2 collected from 2 4
Baranagar and Urban hrs and southernmost tip 2 voint )
between 11:05 to 11:20 POI's, one a
hrs the
- northernmost
24.10.2010 .
Off Industrial Northernmost tip, éi%;nst ttllllz
et hdustria between 8:30 to 8:50 hrs 2 2 4
Khidirpur and Urban . southernmost
and southernmost tip tip of the
between 9:20 to 9:45 hrs. P ;
The respective
d A 2.11.2010 settlements.
Off Budee eg(\ivnf)irneta(r)rfl Northernmost tip,
g P between 6:10 to 6:25 hrs 2 2 4
Budge KMA urban- .
industrial and southernmost tip
between 6:50 to 7:05 hrs.
zone
TOTAL 8 16
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A description of the process of collecting drinking water samples in the Second Phase is
to be found in Appendix II.
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SECTION D
APPROACHING THE LABORATORY FINDINGS

Even before we cite the results from the laboratory we need to discuss the basic analytical
approach that was decided upon.

Water, and even drinking water, contains an astonishing spectrum of dissolved or
suspended chemicals. The metals we are concerned with in this report, that is cadmium,
chromium, lead and mercury would also be present. The question is of course not
whether such metals are present in the drinking water in KMA, but whether they are
present in proportions that would be considered unsafe. It is here that the question of
drinking water specifications or standards becomes