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ABSTRACT
India is a subcontinent country with large amount of resources, though many places in India people uses
ground water as only the sources for drinking and domestic purpose. But ground water is not safe in most
of the places. Arsenic and Fluoride are the major concern of ground water pollution in these days. The
Indian Ministry of Water Resources informs that several districts of nine states (i.e., Bihar, Haryana,
Jharkhand, Karnataka, Maharashtra, Madhya Pradesh, Orissa, Tamil Nadu and Uttar Pradesh) of India
are affected by high Fluoride concentrations (greater than 1 mg/l) in groundwater. Fluoride has beneficial
effects on teeth at low concentrations of 1mg/l by preventing and reducing the tooth decay. Fluorosis is a
common disorder it occurs due to entry of fluoride in the body, which affects every organ, tissue, cells in
the body, and results in health complaints having overlapping manifestations with several other diseases
like gouts and osteoporosis. In short, it also causes dental fluorosis, musculo-skeletal fluorosis. Fluoride
damages the Pineal Gland and affects the reproductive systems and intelligence.
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INTRODUCTION
Water is essential for all physiological activities
associated with animal kingdom as well as the plant
kingdom. However, the nature and the quality of surface
and ground water are widely variable and are
determined by the local geological history. Fluoride is
known to contaminate groundwater reserves globally.
The most electronegative of all chemical elements
fluorine is so violently reactive chemically, that it is rarely
or never encountered in nature as elemental fluorine.
Fluoride is an ion of fluorine (F), which belongs to the
halogen family. Fluoride ion is an ionic form of the
element fluorine, which is found in abundance in nature,
primarily in water and soil. Fluorine is never found in
nature in its elemental form as its extreme reactivity. It is
found only in the form of compounds known as fluorides.
All living organisms are exposed to inorganic fluorides
mainly through food and water. The most relevant
inorganic Fluorides are Hydrogen Fluoride (HF),
Calcium Fluoride (CaF2), Sodium Fluoride (NaF), Sulfur
Hexafluoride (SF6) and Silicofluorides which are present
naturally in the environment. They are mainly the focus
of this digest. There are many natural products such as
1
tea and fish contain significant quantities of fluorides.

SOURCES OF FLUORIDE
NATURAL
Fluoride as an element is found in the environment and
it constitutes about 0.06-0.09% of the total earth’s crust.
Most of the fluoride found in groundwater is naturally
occurring from the breakdown of rocks and soils or
weathering and deposition of atmospheric volcanic
particles and gases emitted from earth’s crust.

HUMAN ACTIVITIES
Fluorides are released into the environment are mainly
the mining and processing of phosphate rock. It also
uses as agricultural fertilizer, as well as the manufacture
of aluminium. The other sources include the combustion
of coal and other manufacturing processes such as
steel, copper, nickel, glass, brick, ceramic, glues and
adhesives. In addition, small amount comes from the
use of fluoride-containing pesticides in agriculture.

FLUORIDE
WATER

CONTENT

IN

GROUND

85% of rural population of our country uses groundwater
for drinking and domestic purposes. According to World
Health Organization (WHO), the guideline value and the
permissible limit of fluoride as per guidelines of Bureau
of Indian Standard (BIS) is 1.5 mg/L. It becomes toxic
when the drinking water beyond the maximum
2
permissible limit of 1.5 mg/L . Chronic exposure to
fluoridated ground water in drinking creates a health
problem in human beings as well as diverse species of
3-6
domestic animals in the form of osteo-dental fluorosis.

FLUORIDE AFFECTED AREAS
In India sixty millions of people, including six millions of
children who are highly affected with fluoride related
health disorders. The problem of high groundwater
fluoride concentration resources has become one of the
most important toxicological and geo-environmental
issues in India. In India, about 20 states out of the 35
states and Union Territories of the Indian Republic are
highly affected with high ground water fluoride (Figure
1). Highest natural level concentration reported being
38.50 mg/l in Haryana. Almost 40-70% districts are
affected in Bihar (6-endemic districts), National Capital
Territory of Delhi (7-endemic districts), Haryana (12endemic districts), Jharkhand (5-endemic districts),
Karnataka (16-endemic districts), Maharashtra (10endemic districts), Madhya Pradesh (14-endemic
districts), Orrisa (18-endemic districts), Tamil Nadu (9endemic districts) and Uttar Pradesh (7-endemic
districts). In India 10-40% affected districts are Assam
(2-endemic districts), Jammu & Kashmir (1-endemic
district), Kerela (3-endemic districts), Chattisgarh (2endemic districts) and West Bengal (7-endemic
districts). While the endemicity for the remaining states
are not known. In West Bengal fluoride contamination of
ground water was first detected during 1997 at Nasipur
area of Nalhati-I Block in the district of Birbhum. In west
Bengal, 225 villages in 49 blocks of 7-districts were
found to contain fluoride in ground water beyond
permissible limit (Including 7-districts- Birbhum,
Bankura, Malda, Purulia, 24-South Parganas, Dakshin
Dinajpur and Uttar Dinajpur), were identified as endemic
for fluorosis and people in these regions are at risk of
7
fluoride contamination (Table 1). It was also observed
that in West Bengal at South 24-Pargana, Baruipur is a
place where both arsenic and fluoride has found in
8
ground water.

This article can be downloaded from www.ijpbs.net
B-196

Int J Pharma Bio Sci 2017 July; 8(3): (B) 195-203

Figure1
UNICEF state of art report, 1999 (Sources information)
Table 1
Blocks of West Bengal affected with Fluoride > 1.5 mg/l (Sources from
Public Health Engineering Department, Government of West Bengal)
Sl. No
1

District
Purulia

2

Bankura

3

Birbhum

4
South 24-Parganas
5
Malda
6
Uttar Dinajpur
7
DakshinDinajpur
TOTAL NO OF BLOCKS

Fluoride Affected Blocks
Jaipur, Purulia–I &II, Para, Raghunathpur–I &II, Neturia,
Santuri, Kashipur, Hura, Puncha, Arsha, Jhalda– I& II,
Bagmundi, Balarampur, Arabazar
Saltora,
Gangajalghati,
Chhatna,
Mejia,
Khatra,
Ranibandh, Sarenga, Indpur, Bankura–I & II, Barjora,
Taldangra, Simlapal, Hirbandh, Raipur & Sonamukhi.
Nalhati–I, Rampurhat–I, Mayureswar–I, Rajnagar, Suri– II,
Sainthia, Khoyrasol,
Baruipur
Ratua–II, Bamangola
Itahar
Kushmundi, Gangarampur, Kumarganj, Tapan, Bansihari

According to Public Health Engineering Department,
Government of West Bengal shows that the ground
water quality and percentage of fluoride content (Table 2
& 3). Results show that Purulia district with 15 blocks
(out of 17 blocks) having fluoride contamination is the

No of Blocks
17

16

7
1
2
1
5
49

worst affected. As the problem spreads day by day, a
scientific inquest to find out the source and cause of
fluoride in groundwater of Purulia has become the need
of the hour. In Bankura Total 16blocks- are affected with
fluoride contamination.

Table 2
Water quality statuses of the spot sources in the Fluoride affected district of
West Bengal (Sources from Public Health Engineering Department, Government of West Bengal)

District
Bankura
Purulia
Birbhum
South 24 Parganas
Uttar Dinajpur
DakshinDinajpur
Maldah

Percentage of tube wells having Fluoride content (in mg/l)
>=0 to <1
>=1 to <=1.5
>1.5
Max Fluoride (ppm)
%
Count %
Count %
Count
92.17 7854
4.88
416
2.95 251
10.80
88.88 9525
7.71
826
3.42 366
8.28
97.91 8842
1.16
105
0.93 84
20.40
98.85 1120
0.79
9
0.35 4
1.81
97.33 3897
2.27
91
0.40 16
1.87
77.34 11254 15.54 2261
7.13 1037
7.58
96.05 2333
2.18
53
1.77 43
4.53
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Total
8521
10,717
9031
1133
4004
14552
2429
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Table 3
Water quality status of the spot sources in the Fluoride affected different blocks of Bankura district, West
Bengal (Sources from Public Health Engineering Department, Government of West Bengal)
Bankura

Saltora
Gangajalghati
Chhatna
Indpur
Bankura - II
Barjora
Taldangra
Simlapal
Hirbandh
Raipur
Total

Percentage of tube wells having Fluoride content (in mg/l)
>=0 to <1
>=1 to <=1.5
>1.5
Max Fluoride (ppm)
%
Count %
Count %
Count
96.32 497
2.33
12
1.36
7
3.41
86.12 732
11.53 98
2.35
20
2.32
96.07 1,419
2.91
43
1.02
15
4.25
94.20 779
5.44
45
0.36
3
1.63
93.41 893
4.71
45
1.88
18
5.10
93.59 788
5.23
44
1.19
10
2.51
95.52 939
2.85
28
1.63
16
3.65
79.23 698
3.52
31
17.25 152
2.00
79.23 525
8.70
51
1.71
10
10.80
96.85 584
3.15
19
0.00
0
1.50
92.17 7,854
4.88
416
2.95
251

ENVIRONMENTAL
LEVELS
AND
HUMAN EXPOSURE OF FLUORIDE
Fluoride is widely distributed in the lithosphere mainly in
the form of fluorspar, fluorapatite and cryolite, and is
also recognised as the thirteenth most common element
in the earth’s crust. The principal sources of entry of
fluoride to the physiology of human are: a) Water, b) air
(dust), c) some species of vegetations, d) certain edible
marine animals and e) certain industrial processes. It is
also found in seawater at a concentration of around 1.2
– 1.4 mg/litre, in ground waters at concentrations up to
67 mg/litre, and in most surface waters at
9
concentrations less than 0.1 mg/litre. Fluoride is also
10
found in foods particularly fish and tea. While almost all
foodstuffs contain at least traces quantity of fluoride.
Water and non-dairy beverages are the main sources of
ingested fluoride, accounting for 66 to 80% of fluoride
intake in US adults according to the concentration of
fluoride in the public drinking water. Other significant
sources of ingested fluoride are toothpaste in very
young children (who tend to swallow most of their
toothpaste), tea in tea-drinking communities, and
inhaled fluoride in some communities in China where
coal containing very high levels fluoride is burned
indoors. Absorption of ingested fluoride is via the
10
stomach and small intestine.

ABSORPTION
HUMAN BODY

OF

FLUORIDE

ON

Fluoride absorption in human body is mainly occurs due
to chronic exposure. The absorption mainly occurs in
mucosal and enteral, inhalational and dermal part of the
body.

MUCOSAL
ABSORPTION

AND

ENTERAL

The currently accepted theory on fluoride absorption is
that inorganic fluoride in the form of the undissociated
molecule, hydrofluoric acid (HF), is absorbed by rapid
passive diffusion along the entire gastrointestinal tract
(stomach and intestine), without any apparent active
11-13
transport mechanisms being involved.
Since soluble
ionic fluorides dissociate to release free F in solution
and protonate to form HF in the acid milieu of the
gastrointestinal tract. In this form readily absorbed in the
stomach.

Total
516
850
1,477
827
956
842
983
881
586
603
8,521

INHALATIONAL ABSORPTION
When fluorides in gaseous or particulate form are
breathed in the respiratory tract, they are partially or
completely absorbed depending on how soluble they are
or on how big the fluoride-containing particles are.

DERMAL ABSORPTION
Different group of researcher shows only hydrofluoric
acid is absorbed through the dermis. Liquid hydrofluoric
acid is either a strong or weak acid, depending on its
14-15
Dermal
exposure
to
aqueous
concentration.
concentration of hydrofluoric acid solutions can result in
16-17
severe chemical burns.

DISTRIBUTION
HUMAN BODY

OF

FLUORIDE

ON

Once fluoride is absorbed, either by ingestion,
inhalation, or dermal absorption, it passes into the blood
for distribution throughout the body and for partial
excretion. In plasma, fluoride exists in two distinct forms:
a non-ionic form covalently bonded to carboncontaining, lipid-soluble molecules and in an unbound
18
ionic form. Fluoride is then rapidly distributed in tissues.
From plasma, fluoride complexes with calcified tissues
and is distributed to either the extracellular or
intracellular spaces of the soft tissues or is excreted.
Most of the ionic fluoride retained in the body enters into
the calcified tissues (bone and dentition), either by
substituting for the hydroxyl ion (OH ) or bicarbonate ion
(HCO3 ) in hydroxyapatite in bone. or enamel to form
fluoroapatite, or as an ionic exchange within the
19-20
hydration shell of the crystalline surface.
In humans
fluorides mostly build up in bones and teeth, which
retain about 99% of the total fluoride body burden. It is
eliminated from the body primarily through the urine.
Infants retain 80 to 90% of fluoride ingested, while
adults retain approximately 60%.

EXCRETION
OF
HUMAN BODY

FLUORIDE

ON

Renal excretion is the predominant route for removal of
inorganic fluoride from the body. Approximately 50%of
21
the daily intake of fluoride is cleared by the kidneys.
Renal excretion and deposition in calcified tissues
account for almost 100 percent of the clearance of
22
inorganic fluoride from plasma. As fluoride deposition
in bone decreases with age, fluoride levels in plasma
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increase. However the fluoride content in the body (i.e.
the difference between the amount of fluoride ingested
and the amount excreted) can be positive or negative.
This physiological balance is determined by earlier
fluoride exposure in the body, the degree of
accumulation in bone, the rate at which it is released
from bone and the efficiency of the kidneys in excreting
fluoride. When fluoride intakes are low excretion through
urine can exceed the quantity of intake. Fluoride can be
transferred from mother to foetus through the foetoplacental unit.

EFFECT
OF
GROUND
WATER
FLUORIDE ON HUMAN HEALTH
India is among 23 Nations where health problems occur
due to consumption of fluoride contaminated ground
water. Fluorine has been found to be an essential
nutritional element for animal species. A large number
of organizations around the world have studied the
effects of fluoride on human health. It has both
beneficial and detrimental effects on human health.
Generally the prevalence of dental caries is inversely
related to the concentration of fluoride in drinking water.
There also observed a dose-response relationship
between the concentration of fluoride in drinking water
24
and the prevalence of dental fluorosis.

BENEFICIAL EFFECTS OF FLUORIDE
ON HUMAN HEALTH
Fluoride is not considered to be essential for human
growth and development but it is considered to be
beneficial micronutrient for the proper development of
teeth and bones. It has beneficial effects on teeth at low
concentrations of 1mg/l by preventing and reducing the
25 -27
dental caries (tooth decay).
Dental caries occurs
when sugar-containing foods are metabolised by oral
bacteria in the mouth, resulting in acid production on the
tooth surface. It causes the removal of minerals from the
tooth enamel and ultimately produces dental caries. As
a local effect, fluoride in saliva interacts with the
minerals on the tooth surface and replaces all the lost
enamel and so prevents dental caries. Fluoride at an
optimal level (as per WHO permissible range) in the
water supply provides the ideal, constant “repair kit” for
teeth. Since the early 20th century in several parts of the
world as a public health protective measure against
tooth decay, intentionally fluoridation of drinking water (it
is the adjustment of the natural concentration of fluoride
in drinking water to the optimal recommended level for
the prevention of dental caries) and the development of
fluoride containing oral care products (toothpastes and
mouth rinses), foods (fluoridated salts) and supplements
(fluoride tablets) have been employed. Additional
amount of exposure to fluoride comes from naturally
occurring water (tap and mineral), beverages, food, and
to a lesser extent, from other environmental sources.
In 1993, the results of 113 studies in 23 countries were
28
reported. The most frequent reported decay reduction
werea. 40-49% for primary teeth or baby teeth; and
b. 50-59% for permanent and adult teeth.

ADVERSE
FLUORIDE

HEALTH

EFFECTS

OF

Depending on the level of exposure of fluoride, it has
two effects. The effects are acute effects (i.e., short
term effects) and chronic effects (i.e., Long term effects)
on human body.

SHORT-TERM (ACUTE) EFFECTS
Acute toxicity of fluoride is quite rare and has occurred
principally as a result of exposure to excess fluoride in
29
accidental poisonings. The symptoms of acute toxicity
include severe nausea, vomiting, excess saliva
production, abdominal pain, and diarrhoea. Severe
cases of exposure can result in convulsions, irregular
heartbeat, and coma. Young children are potentially at
risk for acute effects because of the often attractive
taste of fluoridated toothpaste. They should always be
supervised when brushing and, as is appropriate for
their age, made aware of the danger in swallowing
30-35
excessive amounts.

LONG-TERM (CHRONIC) EFFECTS
The major manifestation resulting from chronic ingestion
of excessive amounts of fluoride. Chronic exposure of
fluoride causes dental fluorosis and systemic effects
such as reproductive or developmental health effects,
cardiovascular system, skeletal system (i.e., structure
and function of skeletal muscle), brain and spinal cord.
Recent studies also shows the accumulation of fluoride
in the hippocampus of the brain causes degeneration of
neurons and decreased aerobic metabolism and altered
36free-radical metabolism in the liver, kidney, and heart.
45

DENTAL FLUOROSIS
Excessive, chronic ingestion of the fluoride ion can
cause a condition known as enamel fluorosis.
Depending on the amount of fluoride exposure (the
dose) and the period of tooth formation at which the
exposure occurs. This causes enamel fluorosis which
can range from mild discoloration of the tooth surface to
severe staining, enamel loss, and pitting. Fluoriderelated fluorosis usually starts appearing in children
between birth and age of 3 years, most significantly on
the permanent central incisors, which are the most
important teeth from an esthetic standpoint. This
condition is permanent after it develops in children
during tooth formation (from birth until about the age of
46
8). Depending on the amount of fluoride exposure it
may by very mild, mild or moderate form, is not
47
considered to be a toxic effect. According to WHO Oral
Health Surveys Manual Scores (Table 4), shows that
mild or very mild fluororis is often unnoticeable to the
normal (untrained) eye, but moderate fluorosis, caused
by the ingestion of large quantities of fluoride during
36
tooth formation and affect tooth appearance. If large
quantities of fluoride are ingested during tooth formation
can lead to severe fluorosis and enamel erosion, making
teeth more vulnerable to decay. This undesirable effect
is
generally
associated
with
water
fluoride
47
concentrations in excess of 4 mg/L.
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Table 4
48

Levels of dental fluorosis (Sources from WHO Oral Health Surveys Manual Scores)
Level of Exposure
0 = Normal

Dental effects
Enamel surface is smooth, glossy and usually a pale creamy- white colour

1 =Questionable

The enamel shows slight aberrations in the translucent normal enamel and
which may range from a few white flecks to occasional spots
Small opaque, paper-white areas scattered irregularly over the tooth but
involving less than 25% of the labial tooth surface

2 = Very mild

3 = Mild

White opacities of the enamel involving more than 25% but less than 50% of
the tooth surface

4 = Moderate

The enamel surfaces show marked wear, and brown staining

5 = Severe

The enamel surfaces are severely affected and the hypoplasia is so marked that
the general form of the tooth may be affected. There are pitted or worn areas
and brown stains are widespread; the teeth often have a corroded appearance

SKELETAL FLUOROSIS
In chronic exposure of fluoride also causes it readily
incorporated into the crystalline structure of bone, and
accumulates during the course of time. Fluoride ions are
readily incorporated into bone by substituting hydroxyl
groups in the carbonate-apatite structure to produce
fluorohydroxyapatite. Therefore it alters the mineral
structure of the bone. As the bone strength is thought to
derive mainly from the interface between the collagen
and the mineral, alteration in mineralization affects bone
49
strength. Such condition is called skeletal fluorosis. It
is extremely rare, and this condition is characterized by
increased bone brittleness and a greater risk of
fractures. Usually occurs when exposure to fluoride in
50
drinking water exceeds 4 mg/L over a lifetime. Skeletal
fluorosis is categorized into a preclinical stage and stage
I, II, and III and the last of which is referred to as the
“crippling” stage because mobility is affected. At stage II,
mobility is not significantly affected, but it is
characterized by sporadic pain, stiffness of joints, and
osteosclerosis (bone thickening) of the pelvis and spine.

OSTEOSARCOMA
Researchers have been found that there is a potential
link between fluoride and cancer-osteosarcoma. Since
fluoride is deposited in the bones during bone formation,
some researchers hypothesized that this phenomenon
51
may induce osteosarcoma in growing childre. But this
hypothesis is still on debate, whether fluoride might be
associated with bone cancer or not. Some researcher,
on animal studies has suggested the possibility of
increased risk of osteosarcoma (a bone cancer) in male
rats, but no new animal bioassays have been performed
to evaluate this further. Overall, the results obtained
were mixed, as some studies reporting a positive
association and others no association. The National
Toxicology Program concluded that the evidence to date
is tentative and mixed as to whether fluoride has the
potential to initiate or promote cancers, particularly of
the bone.

DEVELOPMENTAL
REPRODUCTIVE TOXICITY

AND

Few research on human studies have reported that
fluoride might be associated with alterations in
reproductive hormones and fertility, but limitations in the

study design make them of limited value for risk
evaluation. Many researchers worked on animal studies
and observed no reproductive toxicity. Effects of fluoride
on the morphology of reproductive organs and
reproductive function have been reported in male and
female rabbits and mice, where given doses of greater
than 4.5 mg kg–1 body weight per day for varying
periods, either orally or by injection. However, in recent
studies on laboratory animals, there was no effects have
been observed on reproduction, reproductive organs or
52
the development of the foetus.

NEUROTOXICITY/IQ EFFECTS
Different group of researchers from China and other
areas where fluoride levels in groundwater are naturally
very high (fluorosis endemic regions) claiming that an
association between high water fluoride levels and
slightly reduced intelligence (measured as IQ) in four- to
53
seven year-old children. Afterwards, reviewed and
meta-analysed by Choi et al, who concluded that the
results supported a possibility of adverse neuro54
developmental effects of high fluoride intake.

ENDOCRINE EFFECTS
Fluoride has suppressive effect on the thyroid function,
and is more severe when iodine is deficient. Mostly
fluoride is associated with lower levels of iodine.
Different studies on animals with iodine deficiency
showed effects on thyroid function at fluoride doses of 36 mg/kg/day and in one study, at doses in the range of
55-57
0.4- 0.6 mg/kg/day.
The levels of thyroid hormones
T3, T4, and TSH are altered in response to excess
58
fluoride in rodents. Thyroid effects in humans were
observed when fluoride levels 0.05–0.13 mg/kg/day
when iodine intake was adequate and also 0.01–0.03
mg/kg/day when iodine intake was inadequate. The
mechanisms and effects of fluoride on the endocrine
system are still remaining unclear.

EFFECT ON PHAGOCYTOSIS
Fluoride also plays an important role in the breakdown
of phagocytosis process. It depletes the energy reserves
and the ability of white blood cells to properly destroy
foreign agents by the process of phagocytosis. It was
observed that as little as 0.2 ppm fluorides stimulate free
radical production (superoxide) in resting white blood
cells, virtually abolishing phagocytosis. Even micro-
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molar amounts of fluoride, <1ppm, may seriously
depress the ability of white blood cells to destroy
pathogenic agents.

EFFECT
SYSTEM

ON

CARDIOVASCULAR

Fluoride has also found to accumulate the
cardiovascular system. This causes in increased blood
pressure (i.e., hypertension), arterial calcifications,
59-64
arteriosclerosis,
and
myocardial
damage.
Electrocardiogram abnormalities observed on chronic
65-66
exposure of fluoride on both human and animals.
Recent research shows that patients with cardiac failure
have significantly elevated levels of fluoride in their
blood, even more than patients with kidney disease.

EFFECT ON OTHER ORGAN SYSTEM
Different Scientific organization also considered the
effects of fluorinated ground water on human body such
as the gastrointestinal system, kidneys, liver and
immune system. Still today there were no research
findings shows that the effect of fluoride at 4 mg/L on
human studies on GI tract, renal system, hepatic, or
immune system.

CONCLUSION
Preventive and curative measures against pollution and
contamination of groundwater may continue to receive
low priority for many years. The major reasons which
contribute to elevated concentration of fluoride in

groundwater are weathering of rocks and leaching of
fluoride bearing minerals. Different researchers have
observed different concentrations of fluoride for the
different diseases. This study confirms the dreaded
impact of fluoride toxicity, in particular, on human health.
Fluorosis is dreaded disease caused by consumption of
excess amount of fluoride. This is mainly due to the
consumption of water which having excess fluoride
content. As per WHO standards prescribe 1.5 PPM as
maximum level of fluoride in drinking water. However
deep bore wells do carry excess fluoride causing
various bone and physical deformities. There is no new
clear evidence found from human studies indicating that
fluoride in drinking water influences male and female
reproductive capacity. Few research works on human
studies have suggested that fluoride might be
associated with alterations in reproductive hormonal
functions and fertility control. Particularly this problem is
severe in India and need immediate attention of
Government, donors and philanthropists to save our
people. Suitable measures such as defluorinating the
groundwater before use and recharging the groundwater
by rainwater harvesting need to be practiced to improve
the quality of groundwater. Groundwater of a particular
area should be thoroughly analysed before its use for
domestic purposes and accordingly a suitable method
can be chosen for its treatment.
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