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INTRODUCTION

(iround water, in general, is clean and fresh.
Due to ecological factors, eitler natural or
man-made, cer[ain variations in their quality
are cornmon. Ground water moves through
varied geological environments and during its
flow many chemical compounds will be
dissolved enriching the ground water. The
modern civilisation, industrialisation and
urbanisation have led to fas degradation of
ground water resources and hence the protection
and management of ground water quality is
emerging as a great concern.

NITRATE : A HEALTH AT.FECTING
CONSTITUENT
According to the WHO, Nitrate and Fluoride
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.{BsrRAcr : Nihate is a health affecting constituent. It may be present in sipificant
ievels in bore rvells where coastant fertijizer usage is in vogue. The wHo c.ategorise4
nikate and fluorite as health affecting constituents, Nihate reacts with the o:rygen carrying
pigment in blood. Infants constitute the most vulnerable group and tower aciOty in tifeir
stomach allows the gowth of certain microbes that contain eruymes capable ofieducing
nitrates to nikites. Nikates can react with amines and amides to form nihosamines and
nitrosamides. In the light ofrecent sfudies, the nihates are converted to nihosamines in the
body and produce tumours. The major issue ofnihate pollution is due to intensive use of
synthetic nitogen fertilizers, mis-use oforganic manures for agriculture and eflluent frorn
industries. Nitrate concentations in drinking water originating from land zupporting
intensive agriculture have been continuously increasing over the past twenty y"ar.. Th"
Kaveri delta is the rice bowl of Tanril Nadu and continuous use of fertiliser is in practice,
resulting in some ofthe wells having high nihate concentration. To analyse tle-space in
relation to the nitrate concentrations 71 bore well sarples were collected and analysed as
per the usual procedwes. The results were firrther mapped to analyse the spatial spread of
nikate concenhatioru and its source & implications were also studied. 
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are health atrecting constituexrts, Nitrates are
sometimes present in significant quantity
in wells and borewells, where consistent
fertilizer usage is in vogue. Nitrate reacts with
oxygen-carrying pigment in blood,
heamoglobin, to produce a compoundwhich is
less effective oxygen transporter and may
produce serious physiololgical effects knoum
as 'Methaemoglobinaemia' or blue baby.
Infants constitute the rnost vulnerable group
for the following reasorut : (a) lower acidity in
their stomach allows the growth of certain
microbes that contain enzymes capable of
reducing nitrates to nitrites, (b) Fatal
haemoglobin may be more metha€rnoglobin by
the action of nitrates. It is evident from the
recent studies, that nitrates are converted to
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nitosamis in the bodyto protiuce tumours. The
desirable and minirnum permrssable limits
prescribed by WHO and ISI are : l.{itrate as
No, : 45 mgll ; Fluoride as F': 0.6 (IS$, l.S mS
l (wHo).

PROBLEM DESCRIPTION AND
OBJECTIlIE

The major issues of nitrate pollution is dne to
intensive use of synthetic nitrogen fertilizers,
misuse of organic ilulnures for agricuiture and
effiuent frorr industries. Nitrate concentration
in drinking water originates from iand
supporting intensive agriculture which has been
continuously increasing over the past twenty
years. Nitrate standards of drinking water are
being exceeded by an increasing number of
sources in r"arious countries and there is growing
concern over tle poteirtial health aspects of
increasing nitrate intake by populations. In
most of the sfudies, nitrate contamination of
water, especially in aquifers are the major
concern as it affeas the qualrty of drinking
water resources and it is also expected to
become a major environmental problem for
years to come. The present study atlempts to
evaluate the extent of Nitrate concentration in
the ground water ofKaveri delta area consisting
of Thanjavur and Nagai Quaid-E-milleth
districts, the once rice bowl of Tamil Nadu.

STUDY AREA PROFILE

Kaveri deit4 comprising Thanjavur andNagai
Quaid-E-Milleth districts, predominanfly an
agricultural reglon, lies in the central eastem
part of Tamil Nadu with an area of 8212 Sq.
km.Kaveri is the main river which spreads its
distributaries in all directions and also forms
the major source of irrigationwater inthe area.
Ground water as a souroe ofwater supply is of
primary importance besides other factors such
as the amount of rainfall nature of soil and
subsoil andthe phpical and structural features

ofthe rcicks. In the Kaveri delta region. water
tatrle is irighest during November-December
just after &e north-east monsoon period. Water
table lies at a depth of 10 and 15 metres in the
taluks of western upland and it is much higher
in coastai talulc. someti.mes even reachaing
iOm helow the sudace.

SAMPLING AND ANALYSIS
'Io identifo ttre Nitrate concentration zones in
the sfudy areq water sarnples wore collected
from 79 borewells located in different parts of
the deltaic region of the study area. Samples of
about one liter frorn each site rvere collected in
polythene cans and were analysed in the
Iaboratory, following normal procedures,
described by Flanda (1984). The following
Geochemical parameters were dstermined
through the scientific measurements. They are
: pFI, EC, TDS, Calcium & Magnesium, Irorl
Sodium, Potassium. Total Flardness, Fluoride,
Chloride, Nitrate and Sulphate. The results of
these analysis indicatetlat outofthe 79 sanples,
Poraiyar well water was having the maximum
nitrarc content of 175 mg/l and the minimum
of I mg/l was found in the Maz"havarayanallur
and Mangaimandapam. The mean value was
16.3 mg/l. Eleven bore well samples were free
ofnitrate content and sevenwells had exceeded
the WHO normal iimits of 45 mg/l.

STATISTICAL SIGNIFICANCE

In order to study &e statistical significance of
the nitrate, with other geochemical variables,
the Multiple Correlation and Regression
Analysis have been applied. This analysis will
explainthe variation in one dependent variable
(mtrate in this case) via variations in the
orplanatory or independeut rrariables. Similarly,
the Correlation techniques extend such analysis
to examine interdependence between t\ilo main
groups of variables, predictor and criterion
variables.



4

The multiple correlation analysis was initially

performed for the dependent variable (nitrate)

with the eleven independent variables such as

pH, EC, TDS, Calciurn, Magnesium, Sodiunl

Potassium, Iron, Total Hardness, Chloride and

Sulphate, to derive some of the originally

related variables, which has an exact impact on

high nitrate concentration' As per the inter-

correlation matrix the highly positive variables

are selected and they are Calcium, Total

hardness, Chloride. These three variables

indicate that they are highly correlated with the

nitrate when compared with the omitted

insignificant variables, and they are further

subjected to the multiple regression analysis

and derived the following equation :

Y - 0.38 (a) + 0.066 (x,) + 0.042 (x,) +

0"051 (x.)
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Map No.2

Wherex, is Calciurq xris TotalHardness and

x, is Chloride and Y is the Nitrate. Using this

equation, it can be estimated that the level of
nitrate contamination in the study area in

relation to the above three variables. The co-

efficient 0.066 shows that an increase in nitrate

for each change in Calcium with the proportion

ofthe Total Hardness. Similarly, ifthe Calcium

(x,) is held constant, the co-efficient 0'066

shows the increase in nitrate concontratton

resulting from a change in the Chloride'

RESIDUAL MAPPING

The diftbrence between the observed value

(nitrate) and its estimated value has been

ca.lculated for the 79 samples. The residuals

are meaningful indicators u'hich explain the

actual and intensity ofoperations ofthe factors

in determining y and the other independent
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lariable. The Residualmap, indicates the spatial
patterns in terms oftheir positive and negative
values (in pereentage). From the maf tw.o
positive zones of more than 75 per cent have
been identified in the central eastern and western
parts of the district. On the contrary the north
and south eastern parts are loaded with the
negative residuals.

HIGH NITRATE CONCENTRATION :
A DISCUSSION

Application return flow is believed to be a
major source of groundwater degradation.
Application rates of rrrigation water and
precipitation generally exceeds the crop
consumption use. Leaching of nitrate from
309/o to 50o/, of the applied water below the
root is cornmon. In many areas such refurn
flow is the major source of, ground water
recharge. Two primary groups of potential
pollutants are found in agricultural use. lhey
are fertilizers and pesticides. Commercial in_
organic fertilizers contain variable
concentrations olnitrogen, phosphourous and
potassium. Nitrogen is the most serious ground
water pollutant, particularly under agricultural

lands. shallow ground water can also beeome
contaninated as a result of leaching of nit,^*;
fro;n land application of livestock *a pornry
wastes. This is often due to poorly constructed
wells that make it easy for leaching to reach
the groundw.ater. In the present study nitrate
contont was founr! high in some wells. They
are generally very deep and the water
source is shallow aquifer. These aquifers are
reacharged by the runoff waters and they
bring sufficient amount of nitrate from the
cropland which was applied as fertilizers and
pesticides to the contaminated aquifer. It is
further identified that high nitrate contami_
nation is found to a greater extent in the
rural areas, where the aqgriculture is the major
and use. Eleven out of 79 bore wells did not
contain nitrate at all the it is evident that ttre
deeper aquifers are not polluted by the
agricultural wasto. But the deep weils of
Poraiyar and Thiruvarur recorded very high
concentration of nitrate and this could be
substantiated on the basis of the fact that,
these locations are near the Municipal solid
waste disposal sites and the continuous
discharge might be the possible reason.
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