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Tahle 4.1. Drinking Water — Specification (BIS 10500: 1991}

S1. No. Substamce or characteristic Requirement Permissible [init in
(Desirable linit) the absence of alternate
SOMFCE
Essential Characteristics
L Colour (Hazen units, Max) 5 5
2 Odour Unobjectionable Unobjectionable
3 Taste Agreeable Agreeable
4 Turbidity (NTU. Max) 5 ]
5 pH Value 65 to B5 Mo relaxation
B Total hardness (as CaC0,) mg/L, Max 300 a0
7 Iron {as Fe) mg,/L, Max 03 1.0
8 Chlorides (as Cl) mg/L, Max. 250 100
18 Fesidual free chlorine, mg/L, Min. 02 -
10. Fluoride (as F) mg/L, Max 1.0 1.5
Diesirable Characteristics
1. Diissolved solids mg/L, Max 500 2000
12. Calcium (as Ca) mg/L, Max i 200
13. Magnesium (as Mgl mg/L, Max 30 100
14. Copper (as Cu) mg/L, Max 005 1.5
15. Manganese (as Mn) mg/L, Max 010 03
16 Sulfate (as 50,) mg/L, Max 200 400
17. Nitrate {as MO.) mg/L, Max 45 Mo relaxation
15. Phenolic compounds (.01 (002
{as C, H.OH) mg/L, Max
19. Mercury (as Hg) mg/L, Max (.001 Mo relaxation
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20. Cadmium (as Cd) mg/L, Max 0. Mo relaxation
1. Selenium (as 5e) mg/L, Max 00 Mo relaxation
A Arsenic (as As) mg/L, Max 00 Mo relaxation
23 Cyanide {as CN) mg/L, Max 0.05 Mo relaxation
24, Lead (as Pb) mg/L, Max 005 Mo relaxation
25, Zinc (as Zn) mg/L, Max 5 15
26, Anionic detergents (as MBAS) 02 1.0

mg/L, Max
7. Chromium (as Cr%) mg/L, Max 005 Mo relaxation
25 Polynuclear aromatic hydrocarbons - -

{as PAH) g/L, Max
29, Mineral il mg/L, Max (0.0 03
30 Pesticides mg,/L, Max Absent (001
L Radioactive materials

(i) Alpha emitters Bg/L. Max - 0.1

(i) Beta emitters pei/L. Max - 1.0
32 Alkalinity mg/L, Max 200 L
33 Aluminium (as Al} mg/L, Max 0.03 02
M. Boron mg/L, Max l 5
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Fig. 4.3. Fluorosis prevalent states of India.
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Table 4.2. Major Reserves and Important Uses
of Some of the Major Metals

Metal Major world reserves Major uses

Aluminium Australia, Guinea, Jamaica Packaging food items, transportation,

utensils, electronics

Page | Chromium CIS, South Afnca For making high strength steel alloys, in
'Y textibe/tanning industries
Copper U.5.A., Canada, CIS, Chile, #ambia Electric and electronic goods, building,

construction, vessels

Iron CI5, South America, Canada, US AL Heavy machinery, steel production

transportation means

Lead MNorth Amenca, US A, CIS Leaded gasoline, Car batteries, paints,
ammunition

Manganese South Afnca, CI5, Braal, Gabon For making hgh strength, heat-resistant
stee] alloys

Platinum South Afnica, CIS Use in automobiles, catalytic converters,

group electronics, medical uses.

Gold South Afnca, C15, Canada Omaments, medical use, electronic use,

use In serospace

Silver Canada, South Africa, Mexico Photography, electronics, jewellery

Mickel CIS. Canada, New Caledonia Electroplating

Table 4.3. Major Uses of Some Non-metallic Minerals

Now-metal mineral Major uses
Silicate minerals Sand and gravel for construction, bricks, paving etc.
Limestone Used for concrete, building stone, used in agriculture for neutralizing acid soils, used

in cement industry

Gypsum Used in plaster wall-board, in agriculture
Potash, phosphorite Used as fertilizers
Sulphur pynites Used in medicine, car battery, industry.

SV P DU S S T OR PO VP SN VW BRI G- N US| B SOV Ve SN ST R S

£5200\8 (o g (LS (0 £ gny S o gt I e JB5 ) Yo g\ s 5 i G S-S 00 iy @
s

EELPRCAT VRPN P S| P SCE PR P S
5 PV e (IS (S pun 5o (S 5 Slage) 2> S g5 @
o P R L E S S I SCUSN
D50 00 o ¢ un 2 (S0 280 s 5 o S ¢ ils b ) \LAS )\ @
.;;;\.s"fb‘ww\‘(&mgﬂ“sﬁbr@wﬁuﬂj@)gﬁ)\’&\’w ¢

Jeied 3ol Glasl Aol ) 2 sl s 25 (S @



J"‘g“‘ﬁgsj\’ s séJ)Q\ffs; ves Mh(\b)&&g)\é_,&)&i'x 6‘_;’3 :ﬁé\f)d))‘,\.&s ®
Smads 5 S\ ) ceasl Sasle A8 e olse

Page | oy ean o5 Sy ale g s pe X

V¢

PP PEL UL U 5 PR T 5 PR SO T O PRPREIN A P JS-FRVC P RER B AT U W A SIS PR VE
a5 ol o 55 s 53 58 Joale Ll 128 () o olied S0 58 (53805805 5 500 i o5k e azr il 1 5
(055 tmn S 5 (W 5 o suden V) 353 5 ) 00 N5 )5 0a\iied 55 50 s\ake Vo 48 o\l ccibiies o\ N 5l s 508
Y T R PR TP S U O V31 CIE R PRy PRV IR R VP RO By EOCReoP
(B a0 oot N ader 5V Vit Lhan () 508 51) WL S i Vie (613 508 a8 cd samlin 1018 Vs )
5 Pire @lin s az 5L i o35 e D se saes ol o5 1 W il st o\ 3N (LS S el st L
TR PUS TN L CEE YR VPO PR YEC SR SR NESC UL PN | W P S ST COIY PRI W PR B S
S\ P e o aiaol s Yl 5 15 0wl )Mo 55 5 o 5 s (K J\B5 05538 o5 g Vo i) 5 5,15 05000
Lo 5 pain ar Wb oS b SN e s i 2V BN G 65 5N Sam VB 5V b e AL e 55 el Ll K05 o\s 5 528

239V 0l Ko 35 2 5 B o S\ g s DV 5 15 55 5\l

RO PP UPPREI | DR EN CRUTIN PSR VIS YL VY SN W DX S SR p1
5o pen Ve (S ¢S sle sits 5 508 ) o () 0 e 5 \gin 10 550 Sl o\ s
2 45 ool S8 o5 59

15 028 05 (Some S e

R YL URCY DO U VN VAP VP IACEN VPSR S K CTRIEIL WA S SO P

G Do\iels ;LG (Vo 5800 o ) o) o) 5 e g (i T ATRORE P JUCIELI POV B
U&J&\bi))\?ﬁ)aos\.ﬁw\:),‘a R >\_9.A—'<

_9)\.3 g}.:»\.; s&)\ﬁ\f)\.ﬁ s\J.:;J\)\.D\A ‘Lffb J\S\u s.)ulf)\.gf (C,.:....Sy &MJ\S)V,,‘A‘,S_\ ®
L8 5 L LU ol Jonls ¢ i 5 ) € i 12 Lol el | i s\ 2(cmiibon 5 cailan Siws$) 51 @

..).2.7\)\;\3\ D) ut..::\ﬁ\)_p\ s@fb J\gxnd cJ..:J\J.:\ \f)\.ﬁ c\S\S\J)\s ‘.).;{)\.:’ s)\.g.f c(dj.:’_QUw\:’\) :(u.un C"fﬁ)w ®



sJ%o> alo g #—F

Page | w5\ (355 6 2 a8 58 g 2o (1) ) Jame e a8,

Yo

.).a)\bdb\f)aﬂ\ao\}'is:yw))\&we\.ﬁhﬂrwjﬁﬁy\sé\f\@‘\

D o da i e sy S\asi 5 g2\l Va5 Blod 5\, b Wi i) 6.0 S

Commercial uses ; R Environmental uses
{Approx. annual value Rs. 30,000) \ﬁ“\ (Approe. annual value Rs. 10 lacs)

Timbar 4—('//_(\ % —— Regulates water cycls
) .-'-'
Pulpwood 4—[‘?—"-1‘ Produces cxygen
Al
Fruits, condimsnts —=_) 'l'[/flj\ Absorbs pollutants
be ol
i, baverages ¢ [ ) 1—» Actas sink of carbon
Fodder Ry AL Ty dicodde (reduces global
i . .
Rubber, gumn -q_-l._.".,l' f | 2 “-..-'r'r warming)

|
-' I = Habitat for wildlifa

Fibres 1— . .\J = .
Dirugs and medicines ‘-ﬁ_” I-"I \ | ! |
'- I 'l. Consenation of soil

h'llnerals i |

HE 45 Ei.llli.lllli'_ Vi, EII\'iIiJIIIIIEIIl-LI\'-LIIJE i.lr riJIE'.-L'r.

o V3 N ) el 55 0 s g s VB el 48 515 6 TS 553 Vol b Jir i - goa) o3z
o5 ) e o 803 0,5 0 ) ol 5 (S5 250V (01> S 2 S et S« S 2 G\ B s
L()\_,“)A.Z;JQ\yﬁu@\d’uﬂyd\fbﬁw\:fuﬁryﬂ;%..)..a_,fnwo:\n&n\ﬁjc,:;:‘,Q:Jsr}d\fo.\;cbfid\b

.335‘;;503\.5.:.»»\ Q\.:,HLWg)fjﬂ)..{M

Q).»g;\fg,.\gu’é\.bdro))\é)\?uu/Jﬁ@n:\.ﬂ&u\d)\.«ﬂ&Kw)aﬁukpd\fnﬂ&\afuf)\wé

'»}ZJDJW\\’MWJS&S\J‘JG’JA;J\J{ ‘d})d\-&s ‘d)\g
e na) 25 53 b s 48 e 55 o 51 i U 05 81 et 55 381 lmlial

s §\B 4oy \ad\ 5 L\ L (655 70 e 53 (B35) ) o A5 S m 3 5 ) i 5 L N0 1 ) 5l Lk @

-39 9 o0 03 s



Pﬂd\f&:&j\obuo\yMb%’@yd&\w;%\d)d\b\ﬁ)gwwd\g’&\»}uu\s L]
S8 o i 55 g il abis (oS a8 ol COX o) o 0 S0 )i 0 Wi kg 25 o) o\ o)

.c,.w\ d\ A.'a\.'z\g

Page ¢ p p ¢ ¢
g\l Iz 52 S\ 485 o sdes Vo s e S 5 i 5 ) s W s o sS Joue b Yl iy L) s DS S @

.;,ﬁa@ c,..%\: d\ ")\’ é\h
;.)\o\_,)omzu:.b\ssg})\gbwg.&_’s»\&&b@ﬂ\o\ﬁgé&?db&zés‘éj)wbﬁb.}.&isr.:.’.a.'; °
3_9.-:@AJ;.;.A\.?&.:\}\é\a)\’&\.ﬁj&?é})&\_’b@#)}\xﬁ)QA'\SO'Djp.w\&)\.eé\bj)\g)z&;\omg_,

ROW FRCEIT ST SR VI PR RS

KUREARWA JCRIIIN PR IT OXL DU FUPI SUN | 51 ESE S\ VISP JUR SO ETRICT UL Vol S8 AU SV N ST ST

30N> 3 SN o 3 L 55 s Jame e el ¥oe 3500 B3N ool S DN 2 g ol o
Mgo 45 1> ¥—F

A_.:C)\J'_\b}\nj_:.;ﬁoj\_;m\_ja\_)}ca\.;n..).S.Ssv.bc,ﬁj.'rL;\Airﬁui_,)gsf)>ri.~.:w§\)>¢)\).\bjmd}iﬂ:\y&\.ﬁ»:\ye}»\
o2V A8 555 s as o s\e conl Oy e 38 a1 o o) e ) 55 gaie eo\e SO\ paie (B 000 (oo A\ s ) 50
o a2 o\ i a0 ey DL gy b ey Al g0 53 e (85 235 e A\ s 53 0055 VA Ws s 5 s 585\ ae
i 5 S > 2 i oS s 55 S0 3N e g g a2 ) 3N (60 s 3N ke o) 48 s a2 s\e 55 e i\
SO UWP VU VK VAT SESRURNV-IN VS VPSSR DL VO VRSP DT SRUNT SRS JURESP OV JPE JLTRR RE RO
S5V alad 5l Sean N L0008 o o) B 65 SV L oL sile S0 5 e s A el Sen 3\ 50 S0n o e K55V N se
PSP UL PN INEL P JPSCR VP P ETS NP VU3 DU I SERU- WY 2 V-1 V- Sy SRR JRCE PR W Dov.

355 ey 45 BN 3N g 3\ g

z

NP 0 10MBU ey e 5 a5l a5 oy 3L (o3l 0 51 LI5S desle o S (51 oo o e
cop S 20le e s g (g 83500 )l (S WS asdh 55 O o 0l Blos el ol G\ s 00 53 (6905 DS o 505 e sl

e g P 055553008 ¢ S\ 5 58 g 05 5 S

M o S o a5 izmed DN m 000als p\ed a5 2 s 0 50055 b 50055 S8 5 2 b 5V g\ ab s 53 S >

18 (03,0 I\ g0 55\ 5V o oo (\ghons s oo 23 D\ (235 01 55 8 1 () 2 ()38 3\ 50 3l S5 55000 4 > S



L s Joos AN 28 s\ g i SUM s 505 10 LS 50 ASVoad 2\ g3 N e Po) - xsh oo w20 S\ p-:“-"\g)\afs\:* o
m S an SIS W 5 \5 55 48 s Sem an 525 L s e Joos IV 2 Ve o Sl pam 50 e GBS V58 S oy Sn a0 520
Do n G d2dm sy 5 (ad sV 0S50 5

Page |
VY

DS &2\ -YV-F
S b S b o () 3 n I\ s ) 5 18 o Yiua s S 5\ s s a2 il G\ 8 o >
b5 e i s g\ A 05\ g s 20 a2b £ H\S Yo g5 oS a5 Y a8 (Am 1Y N5 o\aze Ll

S a3 55 Sos Ml ge 5l Sham s S 5) g S aS

‘,xfé)ﬂ ATMOSPHERE
e
- l"l.'lc
-:m-pl" _——-(/P.m:::ren { """'?Eir..SSIm

_ar'-:lr o de |5 ,

13- F*ssh
burming

‘u

-

|||:s

|
| Diect
Oy teation ‘ssorption \'\ J' |
(by aquetic FI|5::5_I / erhDSFh RE

nn,gEElu,meD

“\\.

(Organc ™ HYDROSPHERE o0, 1S
' ——p Mirobid
achon

{In s0dl and sadimanis)

Fig. 4.6. Carbon cycle, showing both natwral and man-made fluxes.
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Fig. 4.8. Sulphur cycle—an intermediate type cycle with reservoir of 5 both in atmosphere and sediments, In the
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