CHAPTER 8-

WATER QUALITY

The modern scientists at one time., used to consider
rainwater as pure |ike distilled water, But later studies have
revealed that it 1is not so, The water of precipitation is
characteristically the purest water in the hydrological cycle,
but even so it may collect from less than 1 to several hundred
milligrams of dissoived material per litre of water during its
fall thfough the atmosphere, Rainwater as it falls to the earth
has ample opportunity to dissolue gases from the air and also
may dissolve particies of dust or other . air borne materials,
Rain water becomes a mixed electrolyte containing varying
amounts of major and minor cations and anions, Sodium;
Potassium, Magnesium, Calcium, Chioride, Bicarbonate and
Sulphate are the major constituents, Ammonia and wvarious
nitrogen compounds are generally present, Dust particies are
added locally in industrial areas, large populiation centres and
desert areas, Among the |and based factors which may be
significant in altering the composition of rainwater are the
sulphur emitted by Valcanoes, Fumarolies, Springs, and Dust
particles,

Rainwater close to the ocean cowmmonly contains from 1,0
milligran per Ilitre to several tens of wmilligrams per litre of
chloride but the observed concentration generally decrease

rapidly in a landward direction,

In Vedas we get some references to water quality,
especially in Atharvaveda, Charaka Sanhita, Susruta Sanhita
(both of pre or early Buddistic era), and Ashtanga Hrdaya
Sanhita (9th century AD) are the repositories of knowledge
accumulated on Ayurveda (Science of Life), during the eariier
period dating back to the Vedic age, In all these ancient
standard texts discources on water quality constitute an
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important aspect of Ayurveda, Bhavamisra’s Bhava Prakash (16th
century AD)., which 1is more or Iess a compilation of all the
Ayurvedic texts of earlier antiquity, also elaborately deals

with water quality,

In Rigveda the wverse (V,83.4) says about the tree
plantation, forest conservation and Yajna’s so as to create pure
& healthy environment and good quality of water for well being

of mankind viz,

y T affd uaafvd foga s&muifeed fvad w30
F fant yomy wmad acvofer: df IgwmEfd 11 RULV.B3.4 1)

Likewise wverse (VII,59,4) of Rigveda also reveals the
importance of Yajna (J3i) in reiation to purification of water, In
Yajurveda (I,12) we read the contamination of substances by
combination and fire as the prime source of purification by
breaking the substances into winute particies i,e, yanja, heat
and sunrays are the agents to purify the water, viz,

ofad #ot e wfeqd: yoe SqEmarfeew gfg@dw gha ofwmfe:
oyl et Jlwat U FWE 39 449 F99fq guT{ J99id Sagan 1

YV.I.12 )]

In Samveda (Previous II, 187) we read that the sun rays cause the

rain to come in purest form |ike white curd viz,

T F% R g0 gE aTfmd )
e fragst 19 sv.P, 11,187 )

A verse of Atharvaveda (V,22.5) directs to take preventive
measures against the diseases caused by the areas with wmuch
grass, high rainfall and bad water quality viz,

4t ge g A g R
ATAOTTRAH FATAMN Ee{fedy ATz 11 AV,V, 22,5 | |

In the celebrated epic Mahabha: ata (XII, 1B4,31 and 224,42) we

read about the various qualities of water according to its taste
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thus it is clear that atlieast they were trying to specify the

water quaiity according to its taste,

W agfay: Tied wfhr: orivamaf:
MR FauIieaed: N @GRGYT 1) M.B,XII, 184,3 ||

In the VUraht Sanhita we find many references to water qual ity in
the 54th chapter named *Dakargala®, Sloka 2 states that ground
water should be investigated in relation to its enuvironment:

viz,

O qu T AT T aguTfade
THREcd agauial 7 09 Wil fafage@la 11 ur.s.s54.2 4

Soili colour was described as an indicator of water

quality viz,

AdT qwel oW g ariat st ey
IR a0 gfere §¢ 93t AlcqageeRam 1) Ur.s, 54, 184 | |

»that Pebbly and sandy soil containing copper makes water
astringent (®AT). Brown-coloured soil gives rise to alkaline

water, pale white soil salt water and blue coioured soil wakes

water pure 8§ sweet®,

A water treatment wmethod was also suggested to improve

the quality of drinking water, viz,

YOTTTERTIAIE : AT I Tyl : [
FAPHAIHIIII T : G TaTae : J)VUr,s,54,121 ||

T Ogh oA fed wfeid afe anpmfer wdg
Fedm Hacdnd gTH gy [ONYiIg g 11 VUr.s.54,122 ||

i,e, a wixture of Anjanam (collyrium, autimony or extract of

ammonium), Musta tubers (Nagarmodha), Usira (Khas), Powder ofr

Rajkosataka (Torayl), and Amalaka (JAdT). combined with Kataks

nuis should be put inte a well, If the water 1is turbid,

pungent, saltish, of bad taste and not of good odour will be
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rendered ciear, tasty, aromatic, and with other good qualities,

Thus Varahamihira at that tiwme presented a simple method
for obtaining potable water from a contaminated source of water,
All above plant materils have wmedicinal value and are commonly
available in almost all parts of India,

In ancient wmedical texts are such as Charaka sanhita,
Susruta sanhita and Astangahrdaya sanhita (by 'lJagbhata)
collectively known as Brahattrayi (Great triad), and three other
ayurvedic texts Madhavanidanam, Sarangadhara Sanhita and
Bhavaprakasha are collectively known as Laghutrayl (small triad)
some refefences of water quality are auailable.

In Bhava Prakash wmany parts had been incorporated from
ihe medical texts of Charaka, Susruta, Vagbhata, and the Tantrik
texts, The tenth chapter of Bhava Prakash with B6 slokas named
as VUari Vargah deals with different aspects of water, Here sowe
aspects of water quality are presented as given in above text
(i6th chapter, Vari WUargah part) and alsoc analysed by Prasad
(1979),

Stoka 2 states the iwmportant properties of water and its
usefulness for the living beings,

U1 SEATE Fomed JBIYUTe drrefifaaresaat feTel qiom 1 x.2 1)

“Water eliminates the fatigue of the body and wmind, destroyes
weakness, It is good for heart, gives satisfaction, soft,
ciear, origin of rasas, and destroyer of vomiting, sleeping

tendency, and constipation,

In S]oka 3 and 4 the classification and nomenclature of
different forms of water have been given,

i gihir: vl e Wl fEET 10 X.3 09

faed ogfdy yiad oRe wamar
AR 7 qur & dy g iRm0 X.4 1)
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Water which rains from sky is called ’Divyam’ and when it gets
collected on the earth or as ground water it 1is termed as
‘Bhaumam ’ by sages, ‘Divyan’ water is divided in four
categories: ‘Dharajal am’ falls as continious shower from sky,
‘Karakabhavam”’ when it falls like the pices of stones,
‘Tausaram’ 1is free from the smoke etc, and ’‘Haiwmam’ is caused
from the snow of Himal ayas, Among these ‘Dhavajalam’ is better
having full of qualities,

Similariy sloka 25 glves classification of Terrestrial water
{(Bhauma Jalam),

Wt ffecd o fafeg g9
SIS THMY dq: HIURO BAW 41 X.25 ||

*Bhaum Jalam is of three varieties viz, Jangal am, anupam, and
Sudharanam, Above water divisions are based on the
characteristics of the regions which are differentiated

according to their environmental conditions,

Je(uia BIugERy fereamaTiad: )
TTcd] TANSAT I T TeAd |1 X. 26 | )

TEAEanTd dTYeSaTaa: |
R 30 @ IWY dRE o 1) X, 27 ||

fisrfererg ot : wfe aawrw: w@: )
PRl Jeed d WIURY WEW 1) X,28 ||

wmsA Afdd ¥ 79 oy freagd )
afvemaherd faT & o 11 X,29 ||

Iy adfvefee g ey g9
Ry § i e ag o
o T JeonTaTEaISIaqd T e ]

The country having sparse trees and Iess water and having the
bad effect of causing Pitta and Vata disorders are the Jangla

region and water originated in this region is termed as Jangala
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water, The region having plenty of water and abundent trees and

able to cause Vata and Kapha diseases is called Anupam and its
water as Anupam water, The regioens having the wmixed
characteristics of above two types is called Sadharanam region,
and its water 1is calied Sadharana Jalam, Jangala water |is
saltish, soft, eliminates Pitta and Kapha, Promotes digestion,
and a good diet in diseases, ﬁnupa water 1is tasty, oily,
viscus, hard, retards digestion, promotes Kapha aﬁd creator of
other disorders, Sadharana Jalam is sweet, promotes digestion,
soft, cool, pleasant and el imates Tridosa, Thus we see here
that in study of water a large number of factors of ecology have
been considered in line to the modern hydrology,

Standards for Water Quality:

In the chapter at various places we get the werds such as fd3e
(ciear, «clean, pure, peilucid, etc,), ¥FEB| (clear), fE&ENy
(blemishless), @ (polluted), and fifefcd  (unpol tuted),

frequently,

Slokas 78-B1 describe the characteristics of the contaminated

waters, viz,

fufed ofe fooe woffaToendd:
foaof focq o @il @ f&d aTem 11 %78 1)

Ted SERTTOU i iquTiaf:
a: TofaTge dRawerifafir: I X.78 1)

IIdd afee § oW o o )
e TR&de HdarydTIom 11 X,80 1

TP ICEAAYRRAT JETERTATIToaT |
RATHTATET AU UaTfed @1 1) X.81 1)

“Jaters which are of stiky nature, containing worms and spoilt
by leaves and mud, of bad colour thick of bad smell, such waters

are not good for health, Muddy and covered by lotus |eaves,
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grass etc, uniliumined by suniight or woonli ight, lacking
movewent, caused by untiwely rain or the first rain water which
gets collected in the ground, such waters are the source of wmany
disorders; thus they should be prohibited, Because the use of
such waters for drink.ing and bathing purposes, cause q81. JTERT.

wiufeas, FIATG, fvg, U] and so on, A critical study of other
slokas ailso cleé\rly reveal the approach of ancient Indiang for

water quality standard for different uses,

Variation in the quaiity of water with seasons as also frowm
different sources has been explained in siokas 59-67,

& URE 14 asw a1 & wew
&g fofed ala fafadfy goead 11 x.58 1)

Fefie grald @1 W a1 yefy W )
TR TR e AR W 11 X614

faar tfomdesc fafyr wlaaishr:
e AW ey WA 1 X, 62 )

et fralormafoaeeiom |
@ W e A Y guwE 1) X.63 1

Wie ravoEEaee f&q 1) X, 64 ||

T8 Gt aled M8 aw dEme |
W[ QRT3 dlevd fed w11 X.65 14

HTs @19 93 JEqwifyes dioodig § |
orfad i T semE vRR 1) X.67 |

*Vater belonging to ponds and tanks during the season & (winter
November - January) are good; during fIffk (the coai season,
January - March) also the same waters are superior, During g«
(Spring:  March - May) and If¥f season (summer: May-Juiy) the water
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belonging to welis, stepped deep wells, and rocky springs are
good, During §{sf and Iﬁ@l’ seasons waters of rivers shouid not be
used for drinking get during these seasons the river waters

become contaminated with the |leaves of poisonous trees etc,
During rainy season aubhida water (ground water of artesian
character) or Antarikeha water (the atmospheric precipitation)
are good, During 3J{q season waters of to rivers and waters,
illuminated by the sun during day time and by the moon during
nights are called amsudakam are good, Ansudak water is
destroyer of the Tridosa, not causing abhisyanda and 1is free
from bad qualities, It is equal to akasodakam, good for brain,
soft and cool, During 3JId season after the rise of star Agastya
in the sky all waters become pure, VUriddha Susruta said that
during the wmonth of Pusya waters from lakes or ponds, during
Magha waters from tanks, during Phalguna waters from wells,
during Chaitra Chaunjya (velley stream water) water, during
Vaisakha Nairjhara water etc, during the wmonths of Jyestha the
water of artesian character, Asadha the well water, and in
Kartika and Margasira all kinds of waters are good*,

Factors affecting water quality:

As seen from above slokas of Bhave Prakash we can

identify some factors affecting the quality of water,

W @M 1.e., glacial water Hif @ i.e, Ground Water, dARd ey
(River water), d’ﬁﬂ-ﬁ 6| (Ground water flowing with artesian
character), f@fX (Vater falls water), dEW &d (Pond Water), §y &d
(Vells UWater), iﬁ"trﬁ!l ad (i.,e, Valley Stream Vater, Sloka 65) and
their qualities have been described in Bhave Prakasha with
detail, indicating the knowiedge of the effect of geographic
condition on the quality of water, These conditions are related
to the differences in the earth as ;HT:[, a'm?—r and JYRU regions as
described before in slokas 26-27-28, The effect of agricultural
soill on water quality (ﬂiaT{' i, Sloka 57) is also described, viz,

har:. dafea ¥aR dooe vy |
e adfierfe mE s 8T 11 X, 57 1)
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It also describes the effect of decaying vegetation on
water quality, Also the effect of stagnation, lack of the
penetration of sun I|ight (due to depth) on water quality have
been described (Slokas 78 to 81). Thus the wmodern hydrologic
concepis related to water quality are fully satisfied in this
Sanskrit work,

The knowiedge of the hardness of water has been
described in wmany slokas (7,19,21,24,29 and 43) quoting the
properties of various waters according to origin,

g PElvemfierame oy o
g W g Jfv &ArfE S 11 X7 1)

A o ' fave 08 T fruag )
aren ide H7% Pasandeaq )1 X, 19 |

Here ¥ (Saumayam) means soft and ® (ruksam) or ZEW (darunam)
means hard water,

Diseases in reliation to water have been described which is clear
from the wverses X,27-31, X,78-B1 and sowme others, This
discourse on water quality and related subjects 1s quite

scientific and shows broad outliook of ancient Indians,

WVater Treatment:

Sloka 5,6 suggest coliection of water in goliden, silver,
copper and glass vessels or earthen pots, after filtrating from

cloth, It reveais the attention paid to get clear water,

vl Tor qi FRfed arfathd |
HTo qoRd arfy woiiid gromERd 10 X6 0

In sioka 82 we get that water treatment for drinking
purpose should be done by heating or boiling and flltratlon,'
sloka B3 reveals the treatment by the aid of heated sand, stones
etc,and use of aromatic materials viz,
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fafed iy owid safl gdarfew o
gavf T ote g faeamiy i1 X,82 |

uY deara faafa gwar amfad qum o

YT qrTRTTCATeRgaTiiay 11 X.83 ||

v awsuckafa gEewgfaafsay
o wea : G FRANafan ) x.84 |

quffer forimaaTemadae: |
Tie T qEA GUieguHTEen 11 %.85 ||

*Contaminated water can be purified by boiling, by exposure to
the sun’s rays or by quenching with fire heated goid, silver,
iron, stone or sand and flavouring it with the smell of Cawmphor,
Jati (chamel i; Jasminum grandiflorum), Punnaga (Nogkesar:
Calophyl lum inophyllum), Patala (Padhar; Cocsalpinia banducella)
etc, and then filtration through clean cl!oth makes water free
from swmall germs, Purifying 1t with golid, pearl, etc, also
.Inakes it free from pollution, Water should be made free from

leaves, roots, stalks of lotus |eaves, gold, pearls, cloth etcH,

From above treatment procedure we gather that the
positive effects of intense sunlight, heating, fiitrétion,
aeration, and addition of aromatic components is ciearly
revealed in above treatise, The bad effects of stagnation of
water, contamination of water by I|leaves, algae etc, are also
described, The treatment methods given need no costly inputs
and no desirable qualities of water wili be changed, which is a
measure draw back of the wodern chewmical methods- of water

treatment,

From this chapter it can be concluded that the water
qual ity in relation to taste, soil, rock, season, source etc,
was known to ancient Indians, Water classification and viewing
its quality in relation to enuvironment satisfies the wmodern
concept of ecology, Yajna as the medium of water purification
by means of break ing it into smal l particies and the
hydrological cycie as the main source of water purification by
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evaporation, were realized, Vater quality stadards, factors
affecting water quality, effect of decaying materials on quality
of water, lack of aeration in stagnating and deep water bodies
etc, were known which are in accordance to modern science,
Vater treatment wmethods using filtration, pots of different
materials |ike earthen, silver, gold etc,, quenching with hot
stones, sun heating, aeration, addition of aeromatic compounds
etc, were adopted, These methods are frequently used even now a
days and are better than the chemical disinfectants as there
will be no change in the desirable qualities and odours of the

water,
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