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Abstract— Pollution of ground water originate from either as 

point source or non-point or diffused source. The sources 

responsible for water quality deterioration are domestic 

waste, industrial waste and agriculture practices. Pollution of 

groundwater from agriculture is the diffuse source of 

pollution and application fertilizers and pesticides coupled 

with unscientific management of crops, water, soil and 

fertilizer, are the additional sources responsible for ground 

water pollution. A good planning along with scientific 

approach is required for crop pattern and use of chemical 

fertilizer to check this diffuse source of pollution. Domestic 

wastes where the contaminants are leached to the 

groundwater body from landfills, cesspools, septic tanks and 

composite pits, Industrial wastes where release of untreated 

wastewater into the streams, nallahs and open lands are the 

potential threats to the portability of ground water. These 

wastes falls under point source pollutants category and can be 

checked. Hydro-chemical behaviour of the various inorganic 

contaminants including trace metals, due to the point / non-

point sources are therefore receive special attention under the 

pretext of their distribution in groundwater regime. 

Keywords: Point source, nonpoint source pollution, 

fertilizers, Domestic / Industrial wastes 

I. INTRODUCTION 

In India more than half of the population is dependent on 

ground water, pollution of ground water is a serious matter. 

The incidence of ground water pollution is highest in urban 

areas where large volume of waste are concentrated and 

discharged into relatively small areas. Since ground water 

moves very slowly, many years may laps after the start of 

pollution, before affected water shows up in well. Due to 

limited cost-effective treatment options for polluted water, 

the effected sources are generally lost for drinking and other 

utilities. Prevention of contamination is therefore the only 

way left out for the protection of ground water quality.  It is 

therefore necessary to understand the behaviour of various 

contaminants and mechanism of ground water pollution, for 

adopting any sustainable preventive measures. 

 Ground water pollution as such can originate from a 

single or diffuse source within the recharge area and can be 

classified into – 

1) Point Source and 

2) Non-point or diffused Source. 

 The main sources responsible for water quality 

deterioration are domestic waste, industrial waste and 

agriculture practices, which fall under these two 

classifications. 

II. DOMESTIC WASTE 

Domestic waste can be classified as point source, where the 

contaminants are leached to the groundwater body from 

landfills, cesspools, septic tanks and composite pits.  This 

includes solid and liquid waste generated by man and animal 

both. The domestic waste characteristics are shown in Table- 

I. 

Parameters 
Concentration 

Range Average 

pH 7.0-7.2 - 

Suspended solids 2.6-560 360 

Dissolved solids 500-1500 540 

BOD5 at 20 0 C 180-352 245 

COD 290-750 675 

Total Nitrogen (TKN) 28.5-73 51.6 

Ammonia Nitrogen (NH3-N) 22-41 29.8 

Phosphorous  PO4 5.2-14.3 6.25 

Potassium - 16 

Sodium - 74 

Calcium - 78 

Magnesium - 31 

Alkyl Benzyl Sulfonate (ABS) 0.65-1.64 3.6 

Table 1: Characteristics of domestic waste. 

Note:   All the values are in mg/l except pH. 

III. INDUSTRIAL WASTE 

As a point source the release of untreated wastewater by 

industries into the streams, nallahs and open lands are the 

potential threats to the potability of ground water. 

Innumerable instances exist where untreated effluents are 

being discharged into the open lands and stagnate in the low-

lying depressions. The probable contaminants released from 

some of the industries are depicted in Table- II. 

IV. AGRICULTURE (DIFFUSE OR NON-POINT SOURCE) 

Pollution of groundwater from agriculture is the diffuse 

source of pollution and application of barn yard manure to 

bare soil, leaks from compost pits and increasing use of 

synthetic fertilizers coupled with unscientific management of 

crops, water, soil and fertilizer, are the additional sources 

responsible for ground water pollution. Compound like DDT, 

BHC (Benzene Hexa Chloride), Endrin heptachloride and 

Texaphene when sprayed on plants to kill pests and weeds 

percolate through soil and are get dissolved in soil water, 

rendering it unsuitable for human consumption.  To check 

this diffuse source of pollution, planning along with scientific 

approach is required for crop pattern and use of manure or 

chemical fertilizer. 

V. MODE AND MECHANISM OF GROUND WATER POLLUTION 

The movement of pollutants downward to saturated zone 

through zone of aeration follows the same laws that control 

ground water movement. The fluid waste and sewage enter 

the ground, both intentionally and unintentionally.  Septic 

tanks, cess-pools, sewage system where sewage water is 

supplied to land for crop irrigation, and induced recharge 

generated by tube well pumping are some intentionally 

created source of pollution. 
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Parameters Pulp and paper Sugar mills 

Dairy milk 

(production > 100000 litres 

per day) 

Textile Mills 
Tanneries 

(Chrome Tan) 

pH 6.9 - 9.8 4.2 - 6.0 7.0 - 10.1 2.0 - 11.9 - 

Total Solids - - 790 - 2140 530-8400 45300 

Total Dissolved Solids 1200 - 21000 660 -1490 - 460 - 7560 43600 

Suspended Solids 600 - 2300 400 - 860 - 70 - 1725 1700 

BOD5 at 20 0 C 150 -540 1.85 - 2.45 500 - 1560 80 - 1100  

COD 700 - 1000 1080 - 1710 822 - 2625 248 - 3390 3050 

Kg of BOD/ Ton of paper 35.2 - 65.4 - - -  

Kg of  SS/ Ton of paper 102 - 165 - - -  

Alkalinity as CaCO3 - - 340 - 590 240 - 1765 1360 

Oil & Grease - - 154 - 290 -  

Phosphate as P - - 12.13 - 12.5 -  

Total Nitrogen as N - - 5.4 - 8.4 -  

Chloride - - - 80 - 1100 3080 

Sulphate - - - 70 - 1600  

Kjeldhal Nitrogen - - - 24  

Calcium - - - 41.4  

Magnesium - - - 40.4  

Potassium - - - 42.6  

Sodium - - - 1010  

Chromium - - - - 120 

Table 2: Contaminant Tons per days released by various industries. 

 In order to check the pollution by industries Bureau of Indian Standards (BIS) has prescribed tolerance limits for 

wastewater generated by them and shown in Table - III. 

Characteristics 
Maximum tolerance limits (mg/L) for industrial effluents 

Into inland  surface Into public sewers On land for irrigation 

Suspended Solids 100 600 200 

Dissolved Solids (Inorganic) 2100 2100 2100 

pH 5.5-9.0 5.5  -  9.0 5.5  -  9.0 

Oil and Grease 10 20 20 

NH3 - Nitrogen as N 50 50 -- 

Total Kjeldahl's Nitrogen as N 100 -- -- 

Free Ammonia as NH3 5 -- -- 

BOD 5 at 20 0 C 30 350 100 

COD 250 -- -- 

Arsenic as As 0.2 0.2 0.2 

Mercury as Hg 0.01 0.01 -- 

Lead as Pb 0.1 1 -- 

Cadmium as Cd 2 1 -- 

Hexavalent Chromium  Cr +6 0.1 2 -- 

Copper as Cu 3 3 -- 

Zinc as Zn 5 15 -- 

Selenium as Se 0.05 0.05 -- 

Nickel as Nitrate 3 3 -- 

Boron as B 2 2 2 

Cyanide as CN 0.2 2 0.2 

Chloride as Cl 1000 1000 600 

Fluoride as F 2.0 15 -- 

Dissolved Phospate as PO4 5 -- -- 

Sulphate as SO4 1000 1000 1000 

Sulfide as S 2 -- -- 

Pesticides Absent Absent Absent 

Phenolic Compounds as (C6H5OH) 1 5 -- 

Table 3:  Tolerance limits for industrial effluents 
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 The unintentionally entry of sewage into 

groundwater environment includes leakage from sewers, 

septic tanks and seepage from sewage lagoons. 

 The movement of contaminants in the saturated and 

unsaturated zones as such is influenced by a large number of 

factors prevailing in the affected area.  Topography of land 

surface, reaction in the top soil, vadose and saturated zone 

beside dilution, dispersion, filtration and chemical processes 

like complexation, acid base reaction, oxidation reduction, 

precipitation solution & precipitation dissolution etc., are 

some of these factors. 

 These process may cause attenuation of pollutant to 

some extent depending upon the extent of reaction that take 

place and the local condition prevailing in the area.  With 

excess of pollutant load the process of attenuation is not 

sufficient to restrict contaminant moving downward to the 

groundwater body. 

VI. GROUND WATER POLLUTION MONITORING 

Assessment of level of contamination against the background 

values (concentration) of toxic material in groundwater, is the 

purpose of monitoring groundwater quality in the pollution 

prone areas.  The gradual rise in concentration against the 

background value of the area indicates that the process of 

contamination has started. 

 Selection of sampling sites and the frequency of 

sampling in an area under monitoring programme requires 

information like groundwater flow direction, hydraulic 

conductivity etc. 

VII. GROUNDWATER QUALITY CHARACTERISTICS AND 

TOXICITY 

The major cation, anions present in groundwater are calcium, 

magnesium, sodium, potassium, carbonate, bicarbonate, 

chloride and sulfate.  The other anions viz., nitrate, fluoride, 

boron and phosphate, which present at a lower concentration 

are detected at relatively higher level while assessing the 

water quality with the degradation of environment.  The 

concentration of these constituents may increase further in 

time and space with deterioration of environmental 

conditions, and in many areas, very high concentrations have 

been reported.   

  Metals like chromium, lead, arsenic, zinc, iron, 

manganese and mercury which are generally present at 

negligible concentration in groundwater, if present at higher 

level than the recommended values for drinking and domestic 

purposes, may cause adverse effect on the health of human 

and livestock.  In many areas, higher concentrations of these 

metals have been reported and their ill effects have been 

monitored.  Table - IV depict an overall view of hazardous 

effect on human beings using water containing higher 

concentration of these ions viz., more than the permissible 

limits. 

 Various contaminants responsible for groundwater 

pollution because of anthropogenic activities are discussed in 

detail below. 

VIII. SODIUM 

Sodium is the most abundant member of the alkali metal 

group.  In igneous rocks, sodium is slightly more abundant 

than potassium, but in sedimentary rocks, it is less abundant.   

Sodium when present in solution, tends to remain in that 

status, as there is no important precipitation reaction that can 

maintain low sodium concentration in water.   

 Human activities can have significant influences on 

the concentration of sodium in surface water and 

groundwater.  The use of salt in deicing highways in winter 

and disposal of brines pumped or flowing from oil wells, have 

direct noticeable regional effects.  Somewhat less directly, the 

re-use of water for irrigation commonly leaves a residual, 

which is much higher in sodium concentration than what it 

was in the original water.   

 The contribution of sodium to groundwater quality 

is mainly, the salinity.  The water quality evaluation for 

irrigation purposes is therefore based on sodium content of 

irrigation water. 

IX. CALCIUM 

Calcium is the most abundant of the alkaline earth metals and 

is a major constituent of many common rock minerals.  Its 

behaviour in natural aqueous system is generally govern by 

the availability of more soluble calcium containing solids, 

and by solution- and gas- phase equilibrium, that involve 

carbon dioxide species or the availability of sulphor in the 

form of sulphate. 

(a)   Ca CO3 (C)   Ca 2+  +  CO3 2-     K1  = 3.8 X 10 -9          

---------(1) 

HCO3 -   CO3 2-  +  H +         K2  =  4.68 X 10 -11      

----------(2) 

After applying law of mass action and divide equation (1) by 

(2) 

  [Ca2+] [HCO3
-] 

       [H+]  =           ---------------------- 

  {0.81 X 10 2} 

(b)   Ca SO4             Ca2+   +  SO4
2-                                                                    

[Ca SO4 0] 

 ---------------------   = 10 2 . 31 

[Ca2+][SO4
2-] 

X. MAGNESIUM 

 In igneous rock, magnesium is a typically major constituent 

of the dark colored ferromagnesia minerals.  Magnesium 

occurs in significant amounts in most of the limestones.  The 

dissolution of this material obviously brings magnesium into 

solution.  Magnesium concentration would tend to increase 

along the flow path of groundwater, undergoing such process 

until a rather high [Mg]: [Ca] ratio is reached.   

RSC = (CO3 + HCO3) - (Ca+Mg) 

0 -- 1.5    Water is suitable,   

1.5 -- 2.5  Water is tolerable, 

> 2.5         Water is unsuitable for irrigation. 

SAR = Na/ {(Ca+Mg) / 2} 

0 -- 10     Water suitable for irrigation 

10 -- 18  Water tolerable for irrigation 

18 -- 26  Water doubtful for irrigation 

> 26  Water not suitable for irrigation. 
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 Sodium, calcium and magnesium along with other 

anions (CO3 & HCO3 ions) are normally used for ascertaining 

water quality suitability for irrigation purposes.  Residual 

sodium carbonate (RSC), Sodium adsorption ratio (SAR) and 

Percent sodium are some of the measures to evaluate 

groundwater quality suitability for irrigation uses. 

 

Sl. 

No. 
Parameters 

Prescribed limits 

(IS:10500, 2012) Probable effects 

Desirable Permissible 

1 
Color (Hazen 

Unit) 
5 25 Makes Water aesthetically undesirable. 

2 Turbidity (NTU) 5 10 High turbidity indicates contamination / pollution. 

3 pH 6.5 8.5 
Indicative of acidic or alkaline water, affects taste, corrosivity and 

water supply system. 

4 
Hardness 

as CaCO3(mg/l) 
300 600 

Affect water supply system (scaling) 

Excessive soap consumption, calcification of arteries. 

5 Iron (mg/l) 0.3 1.0 
Give bitter sweet astringent taste, causing staining of laundry and 

porcelain 

6 Chloride (mg/l) 250 1000 
May be injurious to some people suffering from heart and kidneys. 

Taste, indigestion, corrosion and palatability are affected. 

7 TDS (mg/l) 500 2000 
Palatability decreases and may cause gastro-intestinal irritation in 

human, may have laxative effect particularly upon transits. 

8 Calcium (mg/l) 75 200 

Causes encrustation in water supply system excess causes 

concretions in the body such as kidney or bladder stones and 

irritation in urinary passage. 

9 
Magnesium 

(mg/l) 
30 100 

High concentration may have laxative effects.  Its salts are cathartics 

and diuretic. 

10 Copper(mg/l) 0.05 1.50 
Large amount may result in liver damage, causes central nervous 

system irritation and depression. 

11 Sulfate (mg/l) 200 400 
Causes gastro intestinal irritation along with Mg or Na can have a 

cathartic effect on users. 

12 Nitrate (mg/l) 45 45 
Cause infant Methaemoglobinaemia at very high concentration, 

causes gastric cancer and affects cardiovascular system. 

13 Fluoride (mg/l) 1.0 1.5 
Reduces dental carries, very high concentration may cause crippling 

skeletal fluorosis. 

14 Cadmium (mg/l) 0.01 -- 
Acute toxicity may be associated with renal arterial hypertension. 

Causes cramps, nausea, vomiting and diarrhea. 

15 Lead (mg/l) 0.05 -- 
Burning in the mouth, chronic toxicity produces nausea, severe 

abdominal pain, paralysis, mental confusion, and visual disturbance. 

16 Zinc (mg/l) 5 15 High concentrations impart astringent taste. 

17 
Chromium 

(mg/l) 
0.05 -- Produces lung tumors, coetaneous and nasal ulcers and dermatitis. 

18 Boron (mg/l) 1.0 5 
Effects central nervous system and may cause nausea, cramps, 

convulsions, coma etc., 

19 
Alkalinity as 

CaCO3(mg/l) 
200 600 Imparts unpleasant taste. 

20 Arsenic (mg/l) 0.01 0.01 Effects skin and causes cancer 

21 Phosphate(mg/l) No guideline High concentration may cause vomiting, diarrhea and bone loss. 

22 Sodium (mg/l) No guideline Harmful for cardiac, renal and circulatory diseases. 

23 Potassium (mg/l) No guideline Excessive amount is cathartic. 

Table 4: Permissible limits of various chemical parameters and their hazardous effect. 

XI. NITRATE 

High nitrate concentration (> 45 mg/L) in groundwater when 

used for drinking purposes can adversely affects the human 

system and vegetation. High nitrate may cause 

Methaemoglobinemia in infants and gastro- carcinomas in 

vide range of animals and human. 

 As such nitrates are not toxic to animals and about, 

85 % of ingested nitrate are rapidly absorbed from 

gastrointestinal tract in normal healthy individuals.  The 

absorbed nitrates are excreted by kidneys, but if nitrates are 

reduced to nitrites by microorganisms of intestine, nitrites 

reacts with hemoglobin leading to formation of 

Methaemoglobin, thus reducing the oxygen carrying capacity 

of blood.   

 A number of epidemiological studies have found co-

relation between the incident of cancer, and nitrate in 

drinking water. Gilli et. al. found in Italy that there is 

significant association with nitrate in drinking water and 
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causes of gastro-carcinomas: and concentrations of nitrate 

more than 20 mg/L is a risk factor for pupil exposed. 

 Nitrate is one of anthropogenic pollutant contributed 

by nitrogenous fertilizers, industrial effluents, and human and 

animal waste through biochemical activities of nitrifying 

bacteria, such as Nitrosomonas and Nitrobactor. The 

chemical reactions involving the two bacteria are: 

1) Nitrosomonas: 

2NH4+ + 3O2    —— 2NO2- + 2H2O + 4 H+ 

  

       1/2 O2                     -2H                               1/2 O2 

NH3 ——  NH2OH   ——  1/2 NOH-NOH —— 

HNO2 

2) Nitrobactor:  

H2O             - 2H 

HNO2 —— HON(OH)2 —— HNO3 

 As the depth of the sampling increases, the nitrate 

concentration decreases. This is because of two reasons. i) 

Biodegradation- by denitrifying bacteria and ii) Travel time - 

which means that the deeper we will go into the aquifer the 

longer is the travel time of the water and substances within it.  

 Excessive nitrogen compounds generally find their 

way into the groundwater bodies in one or more of the 

following ways. 

1) Atmospheric nitrogen fixation. 

2) Anthropogenic sources which include interalia 

a) Industrial waste 

b) Human and animal waste 

c) Agriculture activities 

XII. FLUORIDE 

Soluble fluoride in human body is absorbed almost 

completely (86 -- 97 %) regardless the fluoride concentration 

in drinking water.  Fluoride, which is most exclusive bone-

seeking element, is absorbed by the tissues resulting into its 

calcification.  This accumulation leads to, not only high 

skeletal disorder but also the crippling effect.  The 

physiological effects of high fluoride intake through drinking 

water are shown in Table - V. 

Sl.No. Physiological Effect 
Amount of Fluoride in 

mg/L 

1 
Dental carries 

reduction 
1.0 

2 Mottled enamel 2.0 

3 Osteoclerosis 5.0 

4 Crippling fluorosis 8.0 

5 Thyroid Changes 20 - 80 

6 Retardation 100 

7 Renal failure >125 

Table 5: Effect of excessive fluoride on human body. 

 Fluoride is widely distributed in the earth crust and 

is abundant in igneous and sedimentary rocks and minerals.   

Amphiboles, such as hornblende and some of the mica may 

contain fluoride, which has replaced part of the hydroxide.  

According to Rankama & Sahama, rocks rich in alkali metals 

and obsidian, is a class higher in fluoride content than most 

other igneous rocks.  Leaching of fluoride ions by water in 

contact with these rocks appears to be due to the similarity of 

charges and radius of fluoride and hydroxide ions, resulting 

into the substitution of fluoride ions for hydroxides at mineral 

surface.   

XIII. PHOSPHATE 

Phosphate is not commonly toxic to man, animal and fish and 

is an essential element for plant growth.  Higher 

concentration of phosphate in water, however, causes growth 

of algae, aquatic plants and thus leading to depletion of 

dissolved oxygen, which may ultimately, results into 

eutrophication of water bodies.   Algae on decomposition 

may release toxic constituents to water making it not potable 

for drinking and domestic uses. 

 The phosphate concentration in groundwater is 

generally found low and of the order of 0.01 mg/L, due to 

very low mobility of phosphate ions, and their tendency to get 

fixed in the soil.  Super phosphate, rock phosphate, 

ammonium phosphate and farmyard manure is commonly 

used phosphatic fertilizers, and may contribute phosphate to 

groundwater if not used as per the requirement of soil and 

crop.  The phosphate ion in groundwater is therefore indicator 

of its (groundwater) vulnerability to other contaminants.   

 A general index of maximum desirable 

concentration of 0.2 mg/L phosphate for potable water, 0.27 

mg/L phosphate for flowing water 0.14 mg/L for water 

flowing into the lakes and reservoirs and 0.07 mg/L 

phosphate for lakes and land reservoir have been proposed. 

XIV. METALS AND THEIR TOXICITY 

Almost all metals are toxic at higher concentration while 

some are lethal even at very low level.  Within the permissible 

limit, metals are however essential for aquatic organisms, 

plants and human beings, to survive and functioning.   

 Heavy metal causes toxicity by binding to functional 

groups of enzymes, amino acids, proteins and other bio-

molecules.  Thus, leading to variety of diseases such as 

dermatitis, sterility, hypertension, cancer, anemia and 

neurological, cardiac & renal disorders. 

A. Arsenic 

 It occurs in nature as a brittle metal.  In seawater, it 

is present at a 5-ppb concentration and in earth crust at 2 ppm.  

A human body contains 0.05 to 0.09 ppm of arsenic on dry 

basis, which is distributed in tissues.  Arsenic accumulates in 

human and animal tissues with age such as in spleen, aorta & 

hair and binds with globin of hemoglobin in crythocyates.  

The blood contains about 0.00037 mg/gm of arsenic.   

 As2O3 is more toxic than As2O5 and arsenic toxicity 

(> 25mg in human body) creates vomiting, diarrhea, nausea, 

severe irritation of nose and throat, abdominal pain, skin 

eruption & inflammation and even death. Cause of arsenic in 

groundwater has yet to be ascertaining though probable 

contributor may be the geological formation.  Its occurrence 

in groundwater of West Bengal, Bihar, Jharkhand, Uttar 

Pradesh and Northeastern States is drawing special attention 

of its distribution and possible source. 

B. Cadmium 

It does not occur free in nature, and there is no specific ore 

from which it is mined.  Cadmium is obtained as by product 

from refining of zinc and copper. 
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 Severe cases of cadmium poisoning in human, 

following consumption of contaminated rice, fish and water 

has long been recognized as "Itai-Itai" disease where wives 

of formers complained of disease in which victim's bones and 

skin became painful to touch.  The calcium deficient diet 

enhances body accumulation of cadmium, and since calcium 

deficiency is common among elderly person and pregnant 

women, the risk of cadmium toxicity among them is 

comparatively higher than in general population.   

 Cadmium causes pulmonary disorder, renal failure, 

hypertension, anemia etc.  The prescribed limit in drinking 

water is 0.01 mg/L.  Normally in groundwater, cadmium is 

not found, though studies of cadmium presence in 

groundwater are carried out where industries releasing waste, 

containing other heavy metals. 

Chromium 

 The main source of chromium in groundwater is 

chromium-based industries.  The largest users of chromium 

are metallurgical, refractory and chemical industries.  

Chromic acid used in chrome plating and lithography while 

dichromate's are used in dyeing and in leather tanning.  

Hexavalent state of chromium produces lung tumor can 

produce coetaneous and nasal mucous membrane ulcer and 

dermatitis.  The permissible limit of this metal in drinking 

water is 0.05 mg/L. The groundwater studies in respect of 

chromium contamination are generally carried out around 

leather tanneries and industries based on use of chromium. 

Iron 

 It is the most abundant element in the earth crust 

(5%).  A human body contains about 4.5 grams iron of which 

70% present in Hemoglobin, 26% in proteins and 3.5% in 

Myglobin.  Hence iron is essential element for human body 

and not toxic, but concentration above than 1.0 mg/L gives 

stringent odor and taste beside tinge to the cloth of laundry.  

Iron is found relatively high in igneous rock, which include 

pyroxenes, the amphiboles, biotite, magnetite and especially 

nesosilicate olivine.  

Mercury 

  It occurs as native metal mixed with its ores.  The 

human body contains about 13-mg mercury, and 70% of 

which is present in fat and muscle tissues. 

 The source of its contamination are mainly 

industries using the metal or its compounds for 

manufacturing of barometers, thermometers, mercury vapour 

lamps, dry cells, quartz watches, hearing aids and in the form 

of amalgams for silver mirror.  Its largest single application 

is in the manufacture of chlorine and caustic soda. 

 Mercury is highly toxic.  The most noted effect of 

mercury poisoning was the breakout of Mina Mata disease, 

when human fatalities took place as a result of the 

consumption of fish from mercury contaminated water.  The 

permissible limit of mercury in drinking water is 0.01mg/L. 

Lead 

 Lead is not essential for mammals, and highly toxic.  

It is widely dispersed in sedimentary rocks.  The metal has 

variety of industrial applications, such as lead smelter, 

manufacturing of storage batteries, pipes, bullets, linotype 

metal in printing press, ceramic potteries, spray paints etc.  

The automobile exhausts also contain lead if leaded gasoline 

is used.    The source of lead pollution in groundwater may be 

these industries if discharged industrial waste containing lead 

leached to the underground water structures.   

 Lead poisoning includes both acute and chronic 

exposures.  Burning in the mouth, severe inflammation of 

gastro-intestinal tract with vomiting and diarrhea are the 

symptoms of acute exposure of lead.  The chronic toxicity 

produces nausea, severe abdominal pain, paralysis, mental 

confusion, visual disturbances and anemia.  The permissible 

limit of lead in drinking water is 0.05 mg/L. 

XV. CONCLUSION 

Behaviour of these inorganic contaminants is therefore 

requiring special attention under the pretext of their 

distribution in groundwater regime.  Statistical data of their 

hazardous effects on human beings, where groundwater 

containing these contaminants is used for drinking, required 

to be collected in detail.    This will enable to substantiate the 

extent of gravity of their menace on human health. 
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