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Pehpw a\pjyPohn-Xhpw

Pohs‚ \ne-\n-ev]n\v G‰hpw Bh-iy-amb hkvXp-°-fn¬ hmbp-

I-gn-™m¬ ASpØ ÿm\-amWv Pe-Øn-\p-≈-Xv. \ΩpsS icocØns‚

GI-tZiw 70% hpw knc-I-fn-sem-gp-Ip∂ c‡Øns‚ GI-tZiw 90%

hpw PeamWv. Pe-Øns‚ km∂n[yw Xe-t®m-dn¬ 95% hpw Ic-fn¬

90%hpamWv. a\p-jy-i-co-c-Ønse F√m ssPhcmk-{]-h¿Ø\ßƒ°pw,

F≥ssk-ap-I-fpsS {]h¿Ø\£-aX \ne-\n¿Øp∂Xn\pw, \ap-°m-h-

iy-ap≈ t]mj-I-]-Zm¿∞-ß-fpsS BKn-c-WØn\pw, `£Ww ]mIw

sNøp-∂-Xn-\pw, hkv{Xw Igp-Ip∂-Xn\pw, Ipfn-°p∂-Xn\pw Pew Bh-

iy-amWv. IpSn-°p-∂-Xn-\p-]p-dsa \mw Ign-°p∂ ̀ £W ]Zm¿∞-ß-fnepw-

[mcmfw Pew AS-ßn-bn-cn-°p-∂p.

{]Xy-£-ambn a\p-jy-Po-hnXw ta¬∏-d-™-Xp-t]mse Pe-hp-ambn

_‘-s∏´p-\n¬°p∂p F¶n¬ ]tcm-£-ambn PesØ \mw Pohn-X-

Ønse a‰p an°-Im-cy-ß--fnepw B{i-bn-t°-≠n-h-cp-∂p. \ap-°m-h-iy-

ap≈ `£yh-kvXp-°fp¬∏m-Zn-∏n-°p-∂-Xn\pw,  Po-h-Pm-e-ß-fpsS \ne-

\n¬∏n\pw, Imem-h-ÿsb \nb-{¥n-°p-∂-Xn-\pw, {]Ir-Xn-bpsS k¥p-

en-Xm-hÿ \ne-\n¿Øp∂-Xn\pw, bm{Xm kuI-cy-Øn\pw, ipNnXzw ]cn-

]m-en-°p-∂-Xn\pw,hyh-km-b-ß-fpsS \ne\n¬∏n\pw XpSßn Pew Bh-

iy-an-√mØ Hcp Imcyhpw a\p-jy-Po-hn-X-Øn-en√ F∂p ]d-bp-∂-Xn¬

AXn-i-tbm-‡n-bn-√.

Imew apt∂m-´p-t]m-Ip-t¥mdpw temI-sa-ºmSpw ip≤-P-e-£maw

h¿≤n-®p-h-cp-∂p. ASnÿm\-]-c-ambn ̀ qan-bpsS ip≤-P-e-t{km-X v Hmtcm

h¿jhpw e`y-am-Ip∂ ag-bm-Wv. GI-tZiw 4 e£w apX¬ 5 e£w

hsc L\-In-tem-ao-‰¿ ag-sh≈w {]Xn-h¿jw `qap-JØv e`y-am-Ip-∂p.

F∂m¬ temI P\-kwJy h¿j-Øn¬ GXm≠v 85 Zi-e£w hoXw

h¿≤n®p-sIm-≠n-cn-°p∂Xn-\m¬ {]Xn-io¿j ip≤-Pe e`yX {ZpX-K-Xn-

bn¬ Ipd-bp-∂p F∂-Xv Hcp bmYm¿∞y-am-Wv.

ta¬∏-d-™- Im-c-W-Øm¬ C∂v P\ßƒ°v ip≤-Pew e`y-am-°p-

I-sb-∂Xv temI-Ønse an° cmPy-ßfnepw {ia-I-c-amb b⁄-amWv.

X¬ -̂e-ambn Pe-imkv{Xw (Water technology) F∂ Hcp imkv{X imJ-

Xs∂ DZbw sNøpIbpw AXns‚ {]h¿Ø\ aWvUew Xzcn-X-K-Xn-

bn¬ hym]n-°p-Ibpw sNbvXp-sIm-≠n-cn-°p-∂p. B taJ-e-bn¬ Pt\m-
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]-Im-c-{]-Z-amb kwhn-[m-\-ßƒ Bhn-jv°-cn-°p-∂-Xn-\p-th≠n \nc-¥-c-

amb \nco-£-W-ßfpw Kth-j-W-ßfpw sNøpIbpw AXn-eqsS Pohn-X-

am¿§w kzcq-]n-°p-Ibpw sNøp∂-h-cpsS FÆhpw Zn\w-{]Xn h¿≤n®p-

h-cp-∂p.

Pew a\p-jys‚ \ne-\n¬∏n\v AXy-¥m-t]-£n-X-amb Hcp Poh-em-

b-\n-bmWv F∂-Xn-ep-]cn, tcmK-i-a-\-Øn-\p≈ Huj-[-ambpw Nne

NnIn’m coXn-I-fn¬ \n¿t±in-°p-∂p-≠v. IpS¬, aq{X-k©n F∂n-h-

bnep-≠m-Ip∂ Iym≥k¿, kv{XoI-fnse kvX\m¿_pZw D≠m-Im-\p≈

km≤yX F∂nh Ipd-bv°m≥ ip≤-P-e-Øns‚ Bhiym-\p-k-c-W-ap≈

D]-tbmKw aqew km[n-°p-sa∂v Nne ]T-\-ß-fn¬ \n∂v hy‡-am-bn-́ p≠v.

Pew- ImcWw a\p-jy\v e`n-°p∂ KpW-ß-sf-∏-‰n-bmWv CXp-hsc

{]Xn-]m-Zn-®Xv F∂m¬ Aim-kv{Xo-b-ambpw A{i-≤-bmbpw IpSn-sh≈w

ssIImcyw sNbvXm¬ ]e-t∏mgpw ^ew amc-I-am-Imw. acW Imc-W-am-

Im-hp∂  \nc-h[n tcmK-ßƒ Pew hgn ]I-cp-∂p-≠v. tImf-d, a™-∏n-

Øw, hb-dp-I-Sn, Aao-_n-bm-kn-kv, F∂o ]I¿®-hym-[n-Iƒ°v ImcWw

tcmKm-Wp-°ƒ AS-ßnb aen-\-Pew ico-c-Øn-te°v IS-°p-∂-Xm-Wv. AXp-

t]mse aÆn¬ \n∂pw Pe-Øn-eqsS ico-c-Øn-se-Øp∂ Nne [mXp-°fpw

cmk-kw-bp-‡-ßfpw ]e-t∏mgpw ^vfqtdm-kn-kv, saX-tam-t•m-_-\o-anb

(Blue baby syndrome), B¿sk-\nIv aqe-ap-≠m-Ip∂ sIcm-t‰mknkv

F∂o tcmK-ßƒ°v Imc-W-am-Ip∂p. IqSmsX aen-\-P-e-Øn¬ Ipfn-

°p∂Xv IÆv, Xz°v F∂n-h-bv°p-≠m-Ip∂ ]e tcmK-ßƒ°pw Imc-W-

am-Imdp≠v.

1.1 ip≤-amb Pew

ip≤-amb Pe-Øns‚ efn-Xhpw Ffp∏w a\- n-em-°m-hp-∂-Xp-amb

Hcp \n¿Δ-N\w Xmsg-tN¿°p-∂p.

1. Pew sXfn-™Xv Bbn-cn°pI

2. \ndhpw aWhpw C√m-Xn-cn-°pI

3. tcmKm-Wp-°ƒ C√m-Xn-cn°pI

4. A]-I-S-Im-cn-I-fmb cmk-h-kvXp-°ƒ C√m-Xn-cn-°pI

5. Bh-iy-Øn-\p≈ [mXp-e-h-W-ßƒ D≠m-bn-cn°pI.

6. \ioIc-W-tijn C√m-Xn-cn-°p-I.

7. \ndw D≠m-°m-Xn-cn-°pI.

ta¬∏-d-™-Xn¬ H∂p apX¬ A©v hsc-bp≈ hnti-j-W-ßƒ

hni-Zo-I-cWw Bh-iy-an-√m-Ø-h-bmWv F∂m¬ Bdm-a-tØXv Hgn®p
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sh-°p∂ ]m{X-ßƒ°pw Sm¶p-Iƒ°p-sams° \miw hcp-Øp∂ Pe-

Øns‚ kz`m-h-amWv kqNn-∏n-°p-∂-Xv. Ipd™ pH  aqeyw Ccp-ºn-s‚bpw

t¢mssd-Un-s‚-bp-sams° AanX km∂n≤yw XpS-ßn-b-h- \io-I-cW

tijn°v Imc-W-am-Imw. Ggm-aXv ]d-™n-cn-°p∂ \ndw D≠m-°mXn-cn-

°pI F∂ hnti-jWw,  {]Xy-£-am-bn´v sXfn™ Pe-am-sW¶nepw

Hgn®p sh°p∂ ]m{X-ß-fnepw, hogp∂ ÿe-Øp-sams° \nd-t`-Z-ap≠m-

°p∂ Pe-Øns‚  kz`m-h-sØ-bmWv kqNn-∏n-°p-∂-Xv. Pe-Ønse Ccp-

ºv, amwK-\okv F∂n-h-bpsS B[nIyw Cu kz`m-h-Øn\v Imc-W-am-Ipw.

CØ-c-Øn-ep≈ Pew Hgn-®p-sh-°p∂ ]m{X-ß-fnepw CXp-]-tbm-Kn®v Ae-

°p∂ XpWn-Ifnep-sams° \nd-hy-Xymkw D≠m°pw.
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Pehpw {]Ir-Xnbpw

`qan-bn¬ Pohs‚ Bhn¿`m-h-Øn\pw \ne-\n¬∏n\pw AXy-¥m-t]-

£n-X-amb `uXnI LS-I-ß-fn¬ {][m-\-s∏´ H∂mWv Pew. {]Ir-Xnbpw

Pehpw XΩn-ep≈ _‘hpw ̀ qan-bnse Pe-Øns‚ {]Ir-Xym-ep≈ ip≤o-

I-c-W, kw`cW am¿§-ßfpw Gsd IuXpIapW¿Øp∂ hnj-b-am-Wv.

aq∂n-¬ c≠v `mKhpw D∏p-sh-≈Øm¬ hebw sNøs∏´ Cu {Kl-

Ønse ip≤-Pe e`yX Dd-∏p -h-cp -Øm≥ {]IrXn Xs∂ hfsc

k¶o¿Æamb \nc-h[n kwhn-[m-\-ßƒ Hcp-°n-bn-cn-°p-∂Xv hnkva-bm-

h-l-am-Wv. Cu A≤ym-b-Øn¬ AØ-c-Øn-ep≈ Nne kwhn-[m-\-ß-sf-

∏-‰n-bp≈ efn-X-amb hnh-c-W-ß-fmWv {]Xn-]m-Zn--°p-∂-Xv.

2.1 Pe-N{Iw (Hydrogeologic cycle)

`qan-bpsS ASnÿm\ Pe-t{km-X v Pe-N{Iw F∂-dn-b-s∏-Sp∂

{]{In-b-bneqsS ip≤o-I-cn-°-s∏-Sp∂ Pe-amWv (Nn{Xw 1) IS-en-tebpw

a‰p Pem-i-b-ß-fn-tebpw Pew \ocm-hn-bmbn BIm-iØn¬ sh®v L\o-

`-hn®v ag-bmbn `qan-bn¬ ]Xn-°p-∂p. Cu {]{Inb hgn {][m-\-ambpw

IS-ense D∏p-P-esØ ip≤o-I-cn®v a\p-jy-\pw a‰p Poh-Pm-e-ßƒ°pw

D-]-tbm-Kn-°m-hp∂ ip≤-P-e-am°n am‰p-I-bmWv sNøp∂-Xv.

Nn{Xw 1  Pe-N{Iw (Hydrogeologic cycle)
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CXv {]Ir-Xn-tb¿s∏-Sp-Ønb hfsc _rl-Ømb Hcp ip≤o-I-cW

kwhn-[m-\-amWv. D∏p-P-esØ ip≤o-I-cn®v ip≤-P-e-am-°p∂-Xn\v a\p-

jy≥ X\-Xm-bn´v hnI-kn-∏n®- kmt¶-XnI hnZy C∂v ]e-ÿ-eØpw D]-

tbm-Kn-°p-∂p-≠v. CXv hfsc sNe-th-dn-bXpw kmt¶-XnI ta∑ Bh-iy-

ap-≈-Xpam-Wv. s]mXpth Reverse Osmosis XØz-ap]tbm-Kn-®mWv a\p-

jy≥ D∏p-Pe ip≤o-I-cWw \S-Øp-∂Xv. F∂m¬ CØ-c-Øn-ep≈

ip≤o-I-cW {]{Inb {]Ir-Xn-bn¬ Pe-N{Iw aptJ\ hfsc efn-X-ambn

\nc-¥cw \S-∂p-sIm-≠n-cn-°p-∂p. tIc-f-Øn¬ am{Xw h¿j-Øn¬ GI-

tZiw 120 L\Intem-ao-‰¿ ip≤Pe-amWv Cu coXn-bn¬ ag-bmbn e`n-

°p-∂-Xv.

ta¬∏d-™-Xp-t]mse ip≤o-I-cn® Pew Hcp h¿j-Øn-se Iptd

amk-ß-fn¬ ag-bmbn e`n-°p-tºmƒ ag-bn-√mØ Ime-ß-fn-te°v kw`-

cn-®p-sh-°p-∂-Xn-\p≈ kwhn-[m-\hpw {]Ir-Xn-tb¿s∏-Sp-Øn-bn-´p-≠v.

aÆnse kpjn-c-ß-fnepw ]md-bn-Sp-°n-ep-≈ Ad-I-fnepw Pew kw`-cn-

°p∂p. Cu kwhn-[m-\-Øn\v Pe-ti-J-c-ßƒ (Aquifiers) F∂p ]d-bp-

∂p. Pe-ti-J-c-ßƒ c≠p-X-c-Øn-ep-≠v. _‘n-X-a-√mØ Pe-ti-J-chpw

(Unconfined aquifer), _‘nX Pe-ti-J-chpw (Confined aquifer). Nn{Xw 2

{i≤n-°p-I. `qan-bpsS ASn-bn¬ Pew IS-Øn-hn-SmØ Hcp ]mfn-bp-≠v

(AB). ag-s]bvXv sh≈w `qan-bn¬ Hen-®n-dßn B ]mfn apX¬ apI-fn-

te°v aÆn-ep≈ kpjn-c-ßƒ \nd™v Db¿∂p-h-cp-∂p. InW¿ Ipgn-

°p-tºmƒ e`n-°p-∂Xv Cß-s\-bp≈ Pe-am-Wv. Cu Pe-ti-J-c-sØ-bmWv

_‘n-X-a-√mØ Pe-ti-Jcw (Unconfined aquifer) F∂p-]-d-bp-∂-Xv. `q\n-

c-∏ns‚ ASn-bn¬ Pew IS-∂p-t]m-ImØ BZysØ ]mfn-bpsS (AB) ASn-

bn¬  Pew ISØn hnSmØ as‰mcp ]mfn (CD) Nn{X-Øn¬ {i≤n-°p-I.

Cu c≠p-]m-fn-Iƒ°p-an-Sbv-°p≈ Pe-ti-J-c-sØ-bmWv _‘nX Pe-

ti-Jcw (confined aquifier) F∂p-]-d-bp-∂-Xv. Cu c≠p-]m-fn-Iƒ°p-an-Sbv°v

]e-t∏mgpw \of-Øn-ep≈ henb Kpl-I-fn-em-bn-cn°pw Pew tiJ-cn-°-

s∏-Sp-I. Cu Pe-ti-J-c-Øns‚ Db-c-a-\p-k-cn-®mWv Pe-Øn\v {]j¿ e`n-

°p-∂-Xv. \√ Db-c-Øn¬ \n∂p-h∂v ASn-hsc FØp∂XmWv Hcp

_‘nX Pe-ti-J-c-sa-¶n¬ AXn-te°v Ipgn-°p∂ InW-dn¬ Pew {]j¿

A\p-k-cn®v Db¿∂v hcpw. Nne-t∏mƒ Pew Ihn-s™m-gp-Im\pw km[y-

X-bp-≠v. C°m-c-W-Øm-emWv Nne-t∏msgms° Ihn-s™m-gp-Ip∂

t_m¿sh-√p-Iƒ ImW-s∏-Sp-∂-Xv. Nn{Xw 2 ¬ ]e-X-c-Øn-ep≈ InW-dp-

Iƒ ImWn-®n-cn-°p-∂Xv {i≤n-°p-I. _‘n-X -P-e-ti-J-c-Øn¬ \n∂pw

Ihn-s™m-gp-Ip∂ InW-dp-Iƒ, _‘n-X-a-√mØ Pe-ti-J-c-Ønse km[m-

cW InW¿ F∂nh a\- n-em-°m≥ km[n-°pw.



	

2.2 Pew ̀ qan-bn-eqsS Hen-®n-d-ßp-tºmƒ \S-°p∂ ̀ uXn-I-,

-cm-k, -ssP-hnI am‰-ßƒ.

ag s]bvXv `qan-bn¬ ]Xn-°p∂ Pew A¥-co-£-a-en-\o-I-c-W-Øn-

s‚- A-`m-h-Øn¬ ip≤hpw, Aen™p tN¿∂ Jc-h-kvXp-°ƒ t]mse-

bp≈ amen-\y-ß-fn¬ \n∂v hnap‡-hp-am-bn-cn-°pw. F∂m¬ `qan-bn¬

FØn-t®-¿-∂-Xn-\p-tijw ASn-a-Æn-tebv°v Hen-®n-d-ßp-tºmƒ ta¬ aÆn-

¬ _mIvSocnbbpsS {]h¿Ø\w aqeap≠mIp∂ Im¿_¨U-tbm-

IvsskUv Pe-Øn-e-en™p tNcp-Ibpw X∑qew Pe-Øns‚ AæX

h¿≤n°pIbpw sNøp∂p. Cu Aæ-Xsb Ipd-bv°p-∂-Xn\pw {]IrXn

hy‡-amb kwhn-[m-\-ta¿s∏-Sp-Øn-bn-´p-≠v. Nn{Xw 3 Dw AXn¬ sImSp-

Øn-cn-°p∂  cmk-{]-h¿Ø\ßfpw {i≤n°pI.

`qan-bpsS ta¬a-Æn-ep≈ CO
2
 Aen-™p-tN¿∂-Xn-\m¬ Pe-Øn-ep-

≠mb Im¿t_mWn-°m-knUv (CO2+H2O ® H2CO3) aÆn-ep≈ NpÆm-ºp-

I√pambn (CaCO
3
) {]h¿Øn®v Im¬kywss_Im¿_-tW-‰mbn

(CaCO
3
+H

2
CO

3
 ® Ca(HCO

3
)

2
 am‰-s∏-Sp-∂p. Im¬kyw ss_Im¿_-tW‰v

£mc-am-b-Xn-\m¬ ta¬∏-d™ {]h¿Ø\Øn-eqsS Pe-Øns‚ Aæ-X-

Ip-d™v £mc-X- h¿≤n°m-\n-S-bm-Ip-∂p. ag-sh-≈w, InW-dp-I-fnse Pew,

Ipg¬ InW-dp-I-fnse Pew F∂n-h-bpsS KpW-\n-e-hmcw Xmc-Xayw

sNbvXm¬ Hcp Imcyw t_m[y-am-Ipw. ag-sh≈w G‰hpw ip≤-P-e-am-

sW-¶nepw AXns‚ cpNn F√m-h¿°pw kzoIm-cy-am-bn-cn-°-W-sa-∂n-√.

F∂m¬ Hcp km[m-cW InW-dnse Pe-Øns‚ cpNn s]mXpth A[nIw

Bfp-Iƒ°pw kzoIm-cy-am-bn-cn-°pw. F∂m¬ Bgw IqSnb InW-dp-I-

fntebpw t_m¿sh√pIfn-tebpw Pew ImTn\yw, £mc-X, Ccpºv XpSßn-

Nn{Xw 2   {]Ir-Xn-bnse Pe-kw-`-cW kwhn-[m-\-ßƒ

Confined & Unconfined aquifer (_-‘nX Pe-ti-J-chpw

_‘n-X-a√mØ Pe-tiJchpw) ]Ip-Xn-`mKw






b-hbpsS B[nIyw aqew cpNn-hy-Xym-khpw a‰v KpW-\n-e-hm-c-{]-iv\-

ß-fpap≈Xm-Imw. Cu {]Xn-`m-ksØ Nn{Xw 3 s‚ klm-b-tØmsS hni-

Zo-I-cn-°mw. Pew an° hkvXp°tfbpw Aen-bn®p tN¿°m≥ Ignhp≈

Hcp {Zmh-I-am-Wv. CXn\p Universal solvent F∂m-Wv ]d-bp-∂-Xv. `qan-bn-

eqsS Hen-®n-d-ßp-tºmƒ `qan-bn-ep≈ ]e cmk-h-kvXp-°-tfbpw AXv

Aen-bn®p tN¿°p∂p DZm˛ Ccp-ºv, ^vfqssd-Uv, B¿sk-\n-Iv. C°m-c-

W-Øm¬ Bgw IqSp-X-ep≈ Pe-t{km-X- n¬ \n∂pw e`n-°p∂ Pe-

Øn¬ {]Ir-Xn-bn¬ \n∂pw Aen-™p-tN¿∂ cmk-h-kvXp-°ƒ A[n-I-

am-bn-cn°pw. Pew aÆn-eqsS Hen-®n-d-ßp-tºmƒ \S-°p∂ cmk-{]-h¿Ø\-

ßfpw ta¬∏-d-™-Xp-t]m-se-bp≈ Aen-bn®p tN¿°epw, ^n¬´dnßpw

F√mw tNcp-tºmƒ Cu {]Xn-`mkw  A¬]w k¶o¿ÆamIpw. s]mXpsh

Pew IqSp-X¬ Zqcw aÆn-eqsS Hen-®n-d-ßp-tºmƒ ap≥]v hnh-cn®

{]h¿Ø\ßƒ h¿≤n°pw. F∂m¬ Cu {]{In-b-bn¬ aÆns‚ kz`m-

hhpw {]m[m-\y-ta-dn-b-Xm-Wv. ta¬∏-d™ Imc-W-Øm-emWv Bgw IqSnb

Ipg¬ InW-dnse Pe-Øn¬ Ccp-ºv, £mc-X, ImTn-\yw, pH aqeyw XpS-

ßnbh A[n-I-am-hp-∂-Xv. F∂m¬ Bgw Ipd™ InW-dp-I-fn¬ Ch-

bpsS km∂n[yw s]mXpth Ipd-hp-am-bn-cn-°pw.

A¬]w t]mepw cmk-h-kvXp-°ƒ Aen-™p-tN-cmØ ag-sh-≈-

tØbpw IqSp-X¬ cmk-h-kvXp-°ƒ Aen-™p-tN¿∂ t_m¿sh-√nse

Pe-tØbpw At]-£n®v ]e¿°pw kzoImcyam-bXv ]cn-an-X-amb Af-

hn¬ cmk-h-kvXp-°ƒ Aen-™p-tN¿∂ InW¿ Pe-am-Wv.

Nn{Xw 3   Pe-w `qanbneqsS Hen®ndßptºmƒ \S°p∂ cmkam‰ßƒ

Cave

Limestone

C
revice

Zone of intense chemical action
CaCO + H CO Ca(HCO )3 2 3 3 2

MgCO + H CO Mg(HCO )3 2 3 3 2

Subsoil

Zone of lesser bacterial action CO in small amounts2

Continued action on basic compounds: CaCO +H CO3 Ca(HCO3) , etc.3 2 2

Topsoil
Zone of intense bacterial action CO in large amounts

Some action on basic compounds: CaCO +H CO Ca(HCO ) , etc.
2

3 2 3 3 2

Rain
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2.3 _mIvSo-cn-b-bpw Pe-ip-≤o-I-c-Whpw

{]Ir-Xn-bn¬ Dev]m-Zn-∏n-°-s∏-Sp∂ aen-\-Pew ip≤o-I-cn-°s∏Sp∂-

Xns‚ Imc-W-°m¿ {][m-\-ambpw _mIvSo-cn-b-I-fm-Wv. \ΩpsS hoSp-I-

fn¬ \n∂pw a‰v ÿe-ß-fn¬ \n∂p-sams° ]pd-Øp-hn-Sp∂ amen-\y-

ßsf _mIvSo-cnb Xn∂p Xo¿°p-∂p. henb ̂ mIvS-dn-I-fn¬ \n∂pw Dev]m-

Zn-∏n°-s∏-Sp∂ aen-\-P-esØ ip≤o-I-cn-°p-∂-Xn\pw \mw _mIvSo-cn-bsb

Xs∂-bm-Wm-{i-bn-°p-∂-Xv. C°m-cy-ß-sf√mw IW-°m°n {]IrXn aq∂p

Xc-Øn-ep≈ _mIvSo-cn-b-Isf krjvSn-®n-cn-°p-∂p.

HmIvkn-Ps‚ km∂n-≤y-Øn¬ hf-cp∂ Fb-tdm-_nIv _mIvSo-cn-b-

I-fmWv BZysØ hn`m-K-Øn¬ s]Sp-∂-Xv. {]Ir-Xn-bn¬ HmIvkn-Ps‚

e`y-X-bp≈ Pe-t{km-X- p-I-fn¬ aen-\o-I-c-W-ap-s≠-¶n¬ Ch-bpsS

{]h¿Ø\w i‡-am-bn-cn-°pw. CØ-c-Øn-ep≈ _mIvSo-cn-b-Iƒ Pe-Øn-

ep≈ amen-\ysØ `£n-°pIbpw AX-\p-k-cn®v Chbv°v hwi h¿≤-

\hv D≠m-Ip-Ibpw sNøp-∂p. F∂m¬ Pe-Øn-ep≈ amen-\y-ßƒ,

HmIvkn-P≥, t]mj-I-ßƒ XpS-ßn-b-h D]-tbm-Kn®v Xo¿∂v Ign-bp-tºmƒ

_mIvSo-cnb NmIp∂p. Chbv°v Pe-tØ-°mfpw IqSp-X¬ km{μXbp-

≈-Xn\m¬ ASn-bn-te-°-Sn-bp-Ibpw apI-fn¬ ip≤-amb Pew e`n-°p-Ibpw

sNøp∂p.

Bgw IqSnb Hcp Pe t{kmX- n-s‚-b-Sn-`m-KØv Fb-tdm-_nIv

_mIvSo-cn-b-Iƒ Ipd-®p-k-abw {]h¿Øn®p Ign-bp-tºmƒ HmIvkn-Ps‚

Afhv Ipd-™p-t]m-Ip-∂p.AhntS°v  {]Ir-Xn-bn¬ \n∂pw HmIvkn-P≥

BKn-cWw sNøp∂Xv ZpjvI-c-am-b-Xn-\m¬ Fb-tdm-_nIv _mIvSo-cn-

bbpsS {]h¿Ø\w aμo-`-hn-°p-∂p. Aß-s\-bp≈ kml-N-cy-Øn¬

{]h¿Øn °p∂-Xn-\p- th-≠n-bmWv HmIvkn-P≥ Bh-iy-an -√mØ

A\-b-tdm-_n°v _mIvSo-cn-b-Isf {]IrXn k÷o-I-cn-®n-cn-°p-∂-Xv. Ch-

HmIvkn-P≥ C√mØ Pe-Ønse amen-\y-ßsf Xn∂p Xo¿°p-Ibpw

Aßs\ Pew ip≤o-I-cn-°-s∏-Sp-Ibpw sNøp∂p.

HmIvkn-Ps‚ Akm-∂n-≤y-Ønepw km∂n-≤y-Ønepw {]h¿Øn°m≥

km[n-°p∂ _mIvSo-cn-b-I-fmWv aq∂m-asØ hn`m-K-Øn¬s]Sp-∂-Xv.

Chsb ^m°p¬t‰-‰ohv _mIvSo-cn-b-Iƒ F∂p-]-d-bp-∂p. {]Ir-Xn-bnse

ip-≤o-I-cW kwhn-[m-\-Øn¬ Chbpw kPo-h-ambn ]s¶-Sp-°p-∂p.

2.4 ]pg-Iƒ {]Ir-Xn-bpsS henb hc-Zm\w

ag-sh≈w aÆn-tem, a‰v Pem-i-b-ß-fntem Xosc kw`-cn°-s∏-SmsX

IS-en-se-Øn-t®-cp∂ Hc-h-ÿ-sb-°p-dn-s®m∂v k¶¬∏n-®p-t\m°q. alm-

Zp-c-¥-am-bn-cn°pw ^ew. \man∂p ImWp∂ \ZnIfpw Acp-hn-Ifpw ip≤-

Pe XSm-I-ßfpw H∂pw Xs∂ D≠m-bn-cn-°n-√. F∂m¬ {]IrXn hfsc



��
ka¿∞-am-bn CXn\v ]cn-lmcw Is≠Øn bncn°p∂p. s]bvXn-d-ßp∂

ag-sh-≈-Øns‚ `qcn-`mKhpw Hgp-In-t∏m-Ip-sa-¶nepw Ahti-jn-°p∂Xv

a¨X-cn-Iƒ°n-S-bn-epw, aÆnse hnhn[ kpjn-c-ßƒ°nS-bnepw kw`-cn-

°-s∏-Sp-∂p. Cßs\ kw -̀cn-°-s∏-Sp∂ Pe-amWv InW-dp-I-fnepw agbn√m-

Ø-ImeØv ]pg-I-fnepw FØp-∂-Xv. `qanbn¬ kw`-cn-°-s∏-Sp∂ Pe-

Øns‚bfhv `qan-bpsS Ncn-hv, aÆns‚ kz`m-hw, aÆn-te°v ]Xn-°p∂

ag-bpsS i‡n F∂n-hsb B{i-bn-®n-cn-°p-∂p. h\-ta-J-e-I-fn¬ ag

s]øp-tºmƒ kky-ß-fpsS inJ-c-ß-fnepw Ce-I-fnepw X´n Nn∂n-®n-X-

dnbpw ac-®n-√-I-fn-eqsS Hen-®n-d-ßnbpw ag-sh≈w aÆn-te°v NnX-dn-ho-

gp∂p. Cu sh≈w kmh-[m-\-Øn¬ aÆn-te-°n-d-ßp-Ibpw AhnsS kw`-

cn-°-s∏-Sp-Ibpw sNøp∂p. Cßs\ kw`cn-°-s∏-Sp∂ Pew aÆn-eqsS

Hen-®ndßn ae-bpsS ASn-`m-K-Øp-\n∂pw  sNdnb \o¿®mep-I-fmbn ]pd-

Øp-h-cn-Ibpw Ch IqSn-t®¿∂v Acp-hn-Ifpw ]pg-Ifpw D≠m-Ip-Ibpw

sNøp∂p (Nn{Xw 4).

T#agT#ag

I]pg-bpsS Bcw`w

Nn{Xw 4  aebpw ]pgbpw

]pg-Iƒ {]Ir-Xn-bpsS henb hc-Zm-\-ß-fm-Wv. \ΩpsS ]´-W-ßfpw,

hyh-kmb tI{μ-ß-fpw, P\-ßƒ Xnßn ]m¿°p∂ a‰v {]tZ-i-

ßfpsa√mw Xs∂ ]pg-tbm-c-ß-fn-emWv ÿnXn-sN-øp-∂Xv. ]pg-Isf ip≤-

P-e-Øn\p am{X-a√ Im¿jn-Im-h-iy-ßƒ°pw KXm-KX-Øn\p-sams° D]-

tbm-Kn-°p-∂p. Chsb c≠mbn Xcw-Xn-cn-°mw.

1. th\¬°m-eØpw ag-°m-eØpw Pee`y-X-bp≈ ]pg-Iƒ.

2. ag-°m-eØp am{Xw Pe-sam-gp-Ip∂ ]pg-Iƒ.

BZyw ]d-™-Xp-t]m-se-bp≈ ]pg-I-fmWv \ap°v Gsd {]tbm-P-

\-{]Zamhp-I.  CØ-c-Øn-ep≈ ]pg-I-fneqsS th\¬°m-e-sØm-gp-Ip∂

Pe-Øns‚ t{kmX v {][m-\-ambpw ae-I-fn¬ ag-°m-eØv kw`-cn-°p∂

Pe-am-Wv.
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kzbta ip≤o-I-cWw t\Sp-∂-Xn-\p≈ ]pg-I-fpsS Ignhv {]Ir-Xn-

bnse {][m-\-s∏´ Hcp {]Xn-`m-k-am-Wv. Hgp-°p-sh-≈-Ønegp-°n√ F∂

\mS≥ sNm√ns‚ b-Sn-ÿm-\-an-X-m-Wv. ]e ]pg-I-fnepw Hcp- ]-cn-[n-hsc

aen-\-Pew Hgp-°n-hn-´mepw AXv B ]pg-bpsS D]-tbmK tbmKyX XI-

cm-dn-em°mØXv C°m-c-W-Øm-em-Wv. ]pg ip≤o-I-cWw t\Sp-∂-Xns‚

{][m-\-Im-cWw _mIvSo-cnb Xs∂-bm-Wv. Hgp-Ip∂ ]pg-bn-te°v aen-\-

Pew Hgp-°n-hnSptºmƒ _mIvSo-cn-b-bpsS {]h¿Ø\w IqSp-X¬ i‡n-

{]m-]n-°p-∂p. ]pg-sbm-gp-Ip-∂-Xp-sIm≠v _mIvSo-cn-b-°m-h-iy-amb

HmIvkn-P≥ A¥-co-£-Øn¬ \n∂pw ]pg-sh-≈-Øn-te°v BKn-cWw

sNøs∏-Sp-∂p. aen-\o-I-c-Whpw HmIvkn-P\pw HØp-tN-cptºmƒ _mIvSo-

cn-b-bpsS i‡amb {]h¿Ø\hpw hwi-h¿≤-\hpw kw`hnbv°p∂p.

aen-\o-I-c-W-ap-≠m-°nb hkvXp-°sf _mIvSo-cnb Xn∂p Xo¿°p-∂p.

aen-\o-I-c-W-an-√mØ ]pg-bn-te°v aen-\o-I-c-W-ap≈ ]pg tNcp-tºm-gp-

≠m-Ip∂ anIvknwKv, ]pg- ip≤o-I-cWw t\Sp-∂-Xns‚ Hcp Imc-W-am-

Wv. ]pg-bnse Hgp-Ip∂ Pew aÆpambn Dc-kp-∂Xpw kqcy-{]-Im-i-a-Sn-

°p-∂Xpw ]e aen\ hkvXp-°-tfbpw HmIvko-I-cWw sNøp-∂-Xp-sams°

Hgp-Ip∂ ]pg-t\-Sp∂ ip≤o-I-c-W-Øn\v Imc-W-ß-fm-Wv.

kzbta ip≤n t\Sp-∂-Xn\p≈ ]pg-I-fpsS Ignhv Af-s∂-Sp-°p-

∂-Xn-\p≈ imkv{Xo-b-amb coXn-Ifpw C∂p \ne-hn-ep-≠v. C°m-cy-Øn¬

KwKm-\-Zn-bpsS Ignhv temI{]kn-≤-am-Wv.

ag-°m-eØv Hcp ]pg-bn-eqsS Ie-°-sh≈samgpIn Agn-ap-J-sØ-

Øp-∂-Xn\papºv I\w IqSnb I√p Ij-W-ß-sf√mw ]pg-bn-e-Sn™n´p-

≠m-Ipw. CXns‚ ImcWw Pe-Øn-se-Øn-t®-cp∂ km{μX IqSnb

hkvXp-°ƒ `qan-bpsS BI¿jWw aqew ASn-™p-tN-cp∂-XmWv

(Sedimentation).

Ie-°-sh≈w Agn-ap-J-sØ-Øn-°-gn-™m¬ IS-en-te°v Ie-°¬

Ib-dp-∂n-√. Ie-°-ep-Iƒ°v Imc-W-amb, hfsc km{μX Ipd-™Xpw

s\K-‰ohv Nm¿÷p-≈-Xp-amb sImtfm-bn-Up-Iƒ, IS-en-¬ t]mkn-‰ohv

Nm¿÷p≈ tkmUn-bw, s]m´m-kyw, XpS-ßn-b-hbpsS Ion Ifp-ambn tbm-

Pn®v ASn-bn-°-s∏-Sp-∂p. C°m-c-W-ØmemWv ag-°mew Ign-bp-tºmƒ

]pgbpw ISepw tNcp∂ ̀ mKØv \of-Øn¬ a¨Xn´ ImW-s∏-Sp-∂-Xv.`mcw

Ipd™ sImtfm-bn-Up-Isf ASn-bn-°p-∂-Xn\v Cu coXn -Pe-ip≤o-I-

cWime-I-fn¬ D]-tbm-Kn-°p∂p≠v. (Coagulation, floculation and sedi-

mentation). AhnsS km[m-c-W-bmbn Bew (Al2(SO4)3 . 18H2O) BWv

tImbm-Kp-e‚ v Bbn D]-tbm-Kn-°p-∂Xv. s^dkv kƒt^‰v, s^dkv

t¢mssdUv XpS-ßn-b-hbpw Nne-t∏mƒ D]-tbm-Kn-°m-dp-≠v.
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A≤ymbw- 3

Pe-a-en-\o-I-cWw.

Pe-hp-ambn _‘-s∏´ {]iv\-ßƒ Xmsg-∏-d-bp∂ aq∂v coXn-bn¬

th¿Xn-cn-°mw.

1. Pe-Øns‚ A]-cym-]vXX

2. Pe-Øns‚ aen-\o-I-cWw

3. Pe-Øns‚ B[nIyw (sh-≈-s∏m-°w).

CXn¬ aq∂v Imcy-ßfpw Kuc-h-ta-dn-b-Xm-sW¶nepw Cu A≤ym-b-

Øn¬ Pe-a-en-\o-I-c-W-Øns‚ hnhn[ hi-ß-sf-∏-‰n-bmWv {]Xn-]m-Zn-°p-

∂Xv. Pe-a-en-\o-I-cWw B[p-\n-I-temIw t\cn-Sp∂ Kuc-h-ta-dnb {]iv\-

am-Wv. an° cmPyßfnepw CXv tZiob {]m[m-\y-ap≈ hnj-b-ambn amdn-

°-gn-™p. ]cn-lm-c-am¿§-ßƒ°p-th-≠n-bp≈ {ia-ßfpw C∂v {ZpX-K-

Xn-bn¬ ]ptcm-K-an°p∂p. Pe-a-en-\o-I-c-W-ap≠mIp∂-Xns‚  {][m-\-s∏´

Imc-W-ßƒ Xmsg ]d-bp-∂-h-bm-Wv.

1. P\-kw-Jy-bn-ep-≠mb h¿≤\hv

2. hyh-kmbh¬°cWw

3. \K-c-h¬°cWhpw Pohn-X-co-Xn-bn-ep-≠mb am‰hpw

4. Pe-Øns‚ \nb-{¥-W-an-√mØ D]-tbmKw

5. Irjn coXn-bn-ep≠mb Aim-kv{Xo-b-amb {]h-W-X-Iƒ

a\pjyIpew t\Snb h≥]p-tcm-K-Xn-bpsS ]m¿iz-^-e-amWv aen-\o-

I-cWw F∂p ]d-bp-∂-Xn-¬ sX‰n-√. \ΩpsS hmbphnt\bpw PetØbpw

aÆnt\-bp-sams° aen-\o-I-cWw _m[n-®p-I-gn-™p. Pe-a-en-\o-I-cWw

C∂v hfsc {]k‡amb Hcp hnj-b-amWv. \ΩpsS Zn\-]-{X-ß-fnepw

amK-ko-\p-I-fn-ep-sams° Cu hnj-b-Øn-\p-th≠n [mcmfw t]Pp-Iƒ

am‰n-sh-®n-cn-°p-∂p. CXp-ambn _‘-s∏´v ]e Kth-jW ÿm]-\-ßfpw

C∂v Db¿∂p h∂n-´p-≠v. aen-\o-I-c-WsØ t\cn-Sp-∂-Xn-te-°mbn temI-

Ønse an° cmPy-ß-fpw C¥y-bnse tI{μ˛kwÿm\ Kh¨sa‚p-Ifpw

[mcmfw ]Ww am‰n-sh®n-cn-°p-∂p.

]g-b-Im-e-ß-fn-te°v Xncn™pt\m°p-tºmƒ Pe-a-en-\o-I-cWw P\-

kw-Jym h¿≤\hpw AXn-\-\p-k-cn-®p≈ a‰p hnI-k-\-ßƒ°p-a-\pkr-

X-am-bn-´mWp≠m-b-Xv F∂p a\- n-em-°mw. Pe-a-en-\o-I-c-W-Øns‚ ASn-

ÿm-\-Im-cWw P\-kw-Jy-bn-ep-≠mb h¿≤\hpw AX-\p-k-cn®v Pohn-
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X-Øns‚ as‰-√m- ta-J-e-I-fn-ep-ap-≠mb ]ptcm-K-Xn-bpamWv F∂p ]d-bp-

∂-Xn¬ sX‰n-√. P\-kwJy h¿≤n®-t∏mƒ Pohn-X-Øns‚ F√m taJ-e-

I-fnepw a\p-jy-s‚ B-h-iy-ßƒ Gdn-h-∂p. imkv{Xo-b-amb ]ptcm-K-

Xn-bp-≠m-bn, hyh-kmb-ß-fp-≠m-bn, P\-ßƒ HsØm-cp-an®v Xma-kn-t°-

≠-Xns‚ Bh-iy-IX Gdnb-t∏mƒ \K-c-ß-fp-≠m-bn. P\-ßƒ PohnX

kpc-£n-XØz-Øn-\p-th≠n Ahn-tS°v IpSntbdn]m¿°p∂Xv ioe-am-

°n. imkv{Xo-b-amb ]ptcm-KXn Po-hnX kuI-cy-ßfpw AXn\\pkcn®v

\nXy -Po -hn -X -Øn-\p≈ Pe-Øns‚ Btfm-lcn Bh-iy -IXbpw

h¿≤n--∏n®p. AX-\p-k-cn®v aen\-P-e-Øns‚ D¬∏m-Z\w h¿≤n°pIbpw

AXv ip≤ Pe-t{km-X- p-Isf aen-\-s∏-Sp-Øm-\m-cw-`n-°p-Ibpw sNbvXp.

hyhkmbßfp≠m-b-t∏mƒ AXn¬ \n∂p ]pd-Øp-h∂ hmX-

I-ßƒ hmbp-hn-t\bpw Jc-{Zm-hIamen-\y-ßƒ aÆn-t\bpw Pe-t{km-X-

 p-I-tfbpw aen-\-s∏-SpØm\m-cw-`n-®p. Pe-Øns‚ D]-tbmKw h¿≤n®Xv

`qK¿` Pe-Øns‚ hnXm\w  Xmgv∂p-t]m-Ip∂-Xn\pw aen-\o-I-cWw

h¿≤n°p-∂Xn\pw Imc-W-am-bn. \K-c-ß-fn¬ IqSp-X¬ P\-ßƒ Xma-

kn-°m≥ B{K-ln-®Xpw X∑qew \K-c-h¬°cWw h¿≤n®Xpw Npcp-

ßnb ÿeØv IqSp -X¬  Bfp-Iƒ Xma-kn-°p∂ kml-N-cyw

krjvSn®p. CXn-\m¬ Npcp-ßnb ÿeØv IqSp-X¬ amen-\y-ßƒ ip≤o-

I-cn-t°≠ _m[yX {]Ir-Xn°v h∂p-tN-cpIbpw sNbvXp. P\-kw-Jy-

bpsS h¿≤\-hn-\\p-k-c-W-ambn IqSp-X¬ ÿeØv Irjn hym]n-∏n-

t°-≠n-h-∂p. Im¿jnI hnI-k-\-Øn-\p-th≠n cmk-h-kvXp°-fp-sSbpw

IoS-\m-in-\n-IfpsSbpw A[n-I-amb D]-tbmKw hym]-I-am-bn. CXv aÆn-

t\bpw Pe-tØbpw IqSp-X¬ aen-\-s∏-Sp-Øn.

3.1 Peaen\oIcWhpw -Kp-W-\n-e-hm-chpw

`qK¿` -P-e- aen-\o-I-c-W-Øns‚ {][m-\-Im-cWw Pew aÆn-eqsS

Hen-®n-d-ßp-tºmƒ Pe-Øn-se-Øn-t®-cp∂ hnhn[ hkvXp-°-fm-Wv. Pew

Hen-®n-d-ßp∂ aÆns‚ kz`mhw KpW-\n-e-hm-csØ KWy-ambn kzm[o-

\n-°pw. aen-\o-I-c-W-ap≈ aÆn-eqsS Hgp-In-h-cp∂ Pew Xo¿®-bmbpw

aen-\-am-bn-cn°pw. Cu coXn-bn¬ Pe-Øn-se-Øn-t®-cp∂ amen-\y-ßƒ Pe-

Øns‚ KpW-\n-e-hm-c-Øn¬ {]I-S-am-b-tXm(\n-dw, aWw, cpNn), {]I-S-a-

√m-ØtXm Bb {]iv\-ß-fp-≠m-°pw. aÆns‚ kz`m-h-a-\p-k-cn®v

PeØns‚ \nd-Ønepw aW-Ønepw cpNn-bn-ep-sams° hyXn-bm-\-Øn-\n-

S-bm-I-Ø-°-co-Xn-bn¬ aÆv, F°¬, kky-ßƒ, Im¿_-WnI kwbp-

‡-ßƒ F∂n-h Pe-Øn-se-Øn-t®-cpw.

Bgw IqSnb Pe-t{km-X- p-I-fn¬ `qan-bn¬ \n∂pw Aen-™p-

tN¿∂ cmk-hkvXp-°-fp -sS-b-fhv h¿≤n-°p-∂-Xn -\n -an -S -bm-°pw.
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(D-Zm˛ Ccp-ºv, ^vfqssd-Uv, B¿k-\n-°v). amcI tcmK-ß-fmb tImf-d,

a™-∏nØw, Fen-∏-\n, t]mfn-tbm, XpSßn-b-h-bpsS Imc-W-ß-fmb

_mIvSo-cn-b, sshd-kv, t{]mt´m-tkm-h, F∂n-h Pe-Øn-se-Øn-tN-cp∂Xv

aen-\o-I-cWw aqe-am-Wv.ta¬∏-d-™-X-√msX a\p-jy-\n¿Ωn-X-amb aen-

\o-I-cW t{kmX- p-Iƒ aptJ\  Pe-Ønse amen\y km∂n≤yw IqSp-

X¬ h¿≤n-°p-∂-Xn\pw km≤y-X-bp-≠v. DZm˛ hymh-km-bnI amen-\yw,

Bip-]{Xn amen-\yw,  Km¿lnI amen-\yw. ta¬∏-d-™-sX√mw I-W-°m-

°p-tºmƒ Pe-a-en-\o-I-cW {]iv\-ßƒ Pe-Øns‚ KpW-\n-e-hm-c-Øn¬

Xmsg-∏-d-bp∂  coXn-bn-ep≈ hyXn-bm-\-ß-fp-≠m-°pw.

1. `uXnIw

amen-\y-ßƒ Ie-cp-∂-Xp-aqew Pe-Øns‚ \nd-Øn-tem,

aWØntem, cpNnbntem D≠m-Ip∂ am‰w.

2. cmknIw

Pe-Ønse [mXp-°ƒ, eh-W-ßƒ, a‰p-cm-k-]-Zm¿∞-ßƒ,

IoS-\m-in-\n-Iƒ XpS-ßn-b-h-bpsS B[n-Iyw.

DZm˛ ^vfqssd-Uv, B¿sk-\nIv, Ccpºv XpSßnbh.

3. ssPhnIw

ssPh-am-en-\y-ßƒ Ie-cp-∂-Xp-aq-e-ap-≠m-Ip∂ tcmKmWp-°-

fpsS km∂n-[yw.

DZm˛ tImf-d, ssSt^m-bn-Uv, sl∏-ss‰-‰nkv XpS-ßn-b-h-bpsS

AWp-°ƒ

3.2 aen-\o-I-cW t{kmX- p-Iƒ

Pe-a-en-\o-I-c-W-ap-≠m-°p∂ t{kmX- p-Iƒ \nc-h-[n-bm-Wv. Ah-

bpsS ]q¿Æ-amb ]´n-Ibp-≠m-°p-∂Xv ]e-t∏mgpw {ia-I-c-am-bn-cn°pw.

F¶nepw s]mXpsh Xmsg-∏-d-bp∂ t{kmX- p-I-fm-bn-cn°pw aen-\o-I-c-

W-ap-≠m-°p-∂-Xv.

1. a\p-jy-s‚ hnk¿÷yw

2. Km¿lnI Jc-am-en-\y-ßƒ

3. Km¿lnI aen\ Pe t{kmX- p-Iƒ

4. ^mIvS-dn, Bip-]{XnIƒ F∂n-h-bn¬ \n∂p≈ Jc-am-en-\y-

ßƒ

5. ^mIvS-dn-, Bip-]{XnIƒ F∂n-h-bn¬ \n∂p≈ aen-\-Pew

6. aen-\-Pew sIm≠p-t]m-Ip∂ ss]∏n¬ \n∂p≈ eo°v.
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7. `qan-°-Sn-bn¬ FÆtbm, cmk-em-b-\n-tbm, Petam, kw`-cn-

°p∂ Sm¶p-Ifn¬ \n∂p≈ eo°v.

8. A]-ISw aqetam a‰p Imc-W-ß-fmtem Uok¬, s]t{Smƒ,

^nt\mƒ XpSßnbh sIm≠p-t]m-Ip∂ hml-\-ß-fn¬

\n∂p≈ eo°v.

9. hf¿Øp arK-ß-fpsS ae-aq{Xw aqe-ap-≠m-Ip∂ aen-\o-I-c-W

t{kmX- pIƒ.

10. Pe-t{km-X- n\p kao]Øv sI´n\n¬°p∂ aen-\-P-ew.

11. KpW-\n-e-hmcan√mØ aÆv ̂ n¬ sNbvX ÿe-ß-fn¬ \n∂pw

Pew InW‰nte°v Hen-®n-d-ßp-∂-Xv.

12. {]Ir-Xn-bn-ep≈ [mXp-e-h-W-ßƒ (C-cp-ºv, ̂ vfqssd-Uv, B¿k-

\n-°v, t¢mssdUv) XpS-ßn-bh Pe-Øn-e-en-™p-tN-cp-∂-Xv.

13. IS-en¬ \n∂pw \pg-™p-I-b-dp∂ D∏p-P-ew.

aen-\o-I-cW t{kmX- p-I-fpsS Hcp GI-tZ-i cq]-amWv apIfn¬

sImSp-Øn-cn-°p-∂-Xv. CX-√msX a‰p aen-\o-I-cW t{kmX- p-Ifpw D≠m-

Imw. ta¬∏-d™ t{kmX- p-Isf {i≤n®m¬ Hcp Imcyw a\- n-em°mw

Ah-bn¬ A[n-Ihpw a\pjy {]hrØnaqe-ap-≠mIp-∂-h-bm-Wv. (1 apX¬

11 hsc ). F∂m¬ AXn¬ Ah-km\w ]d-™n-cn-°p-∂ -c-s≠Æw(12,13)

{]Ir-Xn-bn¬ \n∂p-Xs∂ D≠m-Ip-∂-h-bm-Wv. aÆn-e-Sn™p tN¿∂n´p≈

[mXp-e-h-W-ßƒ Pe-Øn-e-en-™p-tN-cp∂Xpw D∏p-Pew Xoc-{]-tZ-isØ

ip≤-Pe InW-dn-te°p X≈n Ib-dp-∂Xpw {]Ir-Xn-bpsS Nne {]h¿Ø\-

ßƒ aqe-amWv. F∂m¬ ta¬∏-d™ Xcw-Xn-cnhv F√m kml-N-cy-ß-

fnepw icn -b -√. D∏p -Pew \pg -™p-I -b -dp -∂-Xn¬ a\p -jys‚

{]h¿Ø\hpw Imc-W-am-Imdp-≠v. IS¬Xo-c-Øp≈ InW-dp-I-fn¬\n∂pw

Aan-Xambn ip≤-Pew hen-s®-SpØv D]-tbm-Kn-°p-∂-XmWv D∏pPew \pg-

™p-I-bdp∂Xns‚ ASn-ÿm-\-Im-c-Ww. {]Ir-Xn-bn¬ \n∂pw Pe-Øn-

e-en™p tNcp∂  cmk-h-kvXp-°-fmWv Ccpºv, ^vfqssd-Uv, B¿sk-

\nIv XpS-ßn-b-h. km[m-cW Ch A[nIw ImW-s∏-Sp-∂Xv Bgw IqSnb

InW-dp-I-fnepw t_m¿sh-√pIfnep-sam-s°-bm-Wv. `qan-bpsS {]X-e-Øn¬

hogp∂ Pew IqSp-X¬ Zqcw Hen-®n-d-ßp-tºmƒ `qan-bn¬ \n∂pw

Aen™p tNcp∂ cmk-h-kvXp°-fpsSbfhv h¿≤n°p∂p. P\-kw-Jy-

bpsS h¿≤\hpaqew `qK¿`Pe-Øns‚ D]-tbmKw IqSn-bXv InW-dp-I-

fp-sSbpw Ipg¬°n-W-dp-I-fp-tSbpw Bgw h¿≤n°p∂-Xn-\n-S-bm-°n-. CXv

aÆn-ep≈ cmk-h-kvXp-°ƒ Pe-Øn¬ IqSp-X-e-en™p tNcp-∂-Xn\v Imc-

W-ambn. `qan-bpsS {]X-e-Øn¬ sh®v Pe-Øn¬ Im¿_-WnI aen\o-I-

cWw D≠mbmepw Aen-™p-tN-cp∂ cmk-h-kvXp-°-fpsS Afhv IqSpw.
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aen-\o-I-cWap≠m-bm¬ _mIvSo-cn-b-bpsS {]h¿Ø\w h¿≤n°pw. CXp

aqew Im¿_¨U-tbm-Ivssk-Uns‚ Dev]m-Z-\hpw AX-\p-k-cn®v Pe-

Ønse Aæ-Xbpw (Acidity) IqSp∂p. AæX A[n-I-am-Ip-tºmƒ Pe-Øns‚

Aen-bn®p tN¿°p∂-Xn-\p≈ Ignhv (Solubility) h¿≤n°pw. _mIvSo-cn-b-

bpsS i‡-amb km∂n[yw Pe-Ønse Ccp-ºns‚bfhv IqSm\pw CS-

bmIpw (hni-Zmw-i-ßƒ A-≤ymbw˛8˛¬). ta¬∏-d™ F√m Imcy-ßfpw

]cn-K-Wn-°p-tºmƒ aen-\o-I-cW t{kmX- p-Isf Xmsg-∏-d-bp∂ coXn-

bn¬ Xcw Xncn-°mw.

1. a\pjy {]hrØn aqe-ap-≠m-Ip∂ aen-\o-I-cW t{kmX- pIƒ

2. {]Ir-Xn-bn¬ \n∂pw Pe-Øn-se-Øp∂ `uXn-I, cmk-˛-ssPh

amen-\y-ßƒ.

3. a\pjy {]hrØnbpsS A\-¥-c-^-e-ambn {]Ir-Xn-bn¬ \n∂pw

A[n-I-ambn Pe-Øn-se-Øn-tN-cp∂ `uXn-I-, -cm-k, -ssP-h

amen\y-ßƒ.

3.3 aen-\o-I-cWw \nb-{¥n-°p-∂-Xn\v Ah-ew-_n-°m-hp∂ kao-]-\w.

aen-\oIcWw \nb-{¥n-°p-∂-Xn-\-h-ew-_n-°mhp∂ kao-]\w hni-

Z-amb ]cn-K-W-\-b¿ln-°p∂ Hcp hnj-b-am-Wv. F¥p hnI-k\w t\Sp-

tºmgpw ]m¿iz-^-e-ambn aen-\o-I-cWw D≠v F∂ kXyw AwKo-I-cn-

°p-tºmƒ, CXv k¶o¿Æamb Hcp hnj-b-amWv F∂v kΩ-Xn-°msX

Xc-an-√. Fs¥√mw \nb-a-ßƒ D≠m-°n-bmepw AXns‚ \S-Øn∏pw

AXnse t]mcm-bva-Iƒ°v ImemIme-ß-fn¬ Bh-iy-am-Ip∂ Xncp-Ø-

ep-sams° \nb-a-]-chpw imkv{Xo-b-hp-amb ]cn-K-W-\-Iƒ Bh-iy-ap≈

Imcy-am-Wv. hrØn-tbm-Sp≈ Aan-Xm-thiw aqew Xs‚ ÿew ]q¿Æ-

ambpw tIm¨{Io‰v sNbvXv kq£n-°p-Ibpw Xs‚ \nXy-Po-hn-X-Øns‚

`mK-ambp-≠m-Ip∂ aen-\-Pew HmS-bn-sem-gp-°n-hn-SpIbpw Jc-am-en-\y-ßƒ

πmÃn°v k©n-bn¬sI´n tdmU-cn-In¬ hen-s®-dn-bp-Ibpw sNbvXm¬

aen-\o-I-cW \nb-{¥Ww F{X-am{Xw {]mtbm-Kn-I-amIpw? CsXms° ]d-

™p-h-cp-∂Xv {][m-\-ambpw aen-\o-I-cW \nb-{¥-W-Øn-\p≈ {ia-ß-

fnse ImX-emb Imcy-amWv P\-ßƒ°v Cu hnj-b-Øn-ep-≠m-Ip∂ Ah-

Km-lhpw AXn-t\m-S-h-cpsS a\-ÿn-Xn-bn-ep-≠m-Ip∂ {Inbm-fl-I-amb

A\p-Iqe \ne-]m-Sp-I-fpw F∂v ka¿∞n-°p-∂-Xn-\m-Wv.

aen-\o-I-cW \nb-{¥-W-Øn-\p≈ \nb-a-ßƒ \ΩpsS cmPyØv \ne-

hn-ep-≠v. Ah \S-∏nem-°p-∂-Xn\v A[n-Im-c-ap≈ ÿm]-\-ßfpw C∂v

tI{μkwÿm\ Kh¨sa‚pI-fpsS Iogn¬ {]h¿Øn°p-∂p≠v. Ah-

bpsS {]h¿Ø\w P\-]n-¥p-W-tbm-Sp-IqSn ^e-{]-Z-ambn \S-∏n-em-°p-I-
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sb-∂XmWv C∂sØ henb Bh-iyw. ta¬∏-d™ F√m Imcy-ßfpw

IW-°m°n aen-\o-I-cW \nb-{¥-W-Øn-\p≈ kao-]-\-ßsf Xmsg-∏-d-

bp∂ coXn-bn¬ tcJ-s∏-Sp-Øm-hp-∂-Xm-Wv.

1. aen-\o-I-cW \nb-{¥W {ia-ß-fn¬ P\-ß-fpsS Ah-Kmlw

h¿≤n∏n°p-∂-Xn-\p≈ ]≤-Xn-Iƒ IqSp-X¬ hym]n-∏n-°p-Ibpw

AXn-eqsS P\-ß-fpsS ]¶mfnØw Dd-∏p-h-cp-Øp-Ibpw

sNøpI.

2. aen-\o-I-cW \nb-{¥W \nb-a-ßƒ I¿i-\-ambn \S-∏m-°p-

I. Ahbv°v ImemIme-ß-fn¬ Bh-iy-amb am‰-ßƒ hcp-

Øp-I.

3. aen-\y-ßsf ]c-am-h[n Ipdbv-°p-I. D≠m-hp∂ amen-\y-ßƒ

imkv{Xo-b-ambn kwkv°-cn-°p-I.

4. t{kmX- p-Isf aen-\o-I-cW kml-N-cy-ß-fn¬ \n∂pw kwc-

£n-°p-I.

5. Pe t{kmX- p-I-fpsS KpW-\n-e-hmcw Imem-Im-e-ß-fn¬ ]cn-

tim-[n®v aen\o-Ic-W-an√ F∂v Dd-∏p-h-cp-Øp-I.

6 Bh-iy-amb kμ¿`-ß-fn¬ ip≤o-I-cWw \S-∏n-em-°p-I.

3.4 ka{K aen-\o-I-cW \nb-{¥-Ww-̨ -{]m-tbm-KnI am¿§-ßƒ

t\csØ kqNn-∏n-®-Xp-t]mse \ΩpsS `qK¿` Pe t{kmX- p-Isf

aen-\-s∏-Sp-Øp∂ sX‰mb ]e {]h-W-X-I-fp-ap≠v. Imem-Im-e-ß-fn¬

\mw kzoI-cn-t°-≠n-bn-cp∂ \S-]-Sn-I-fp-sS- A`mhhpw CXn-s\ms° Imc-

W-ambn F∂p ]d-bm-Xn-cn-°m≥ km[n-°n√. hnhn-[-bm-h-iy-ßƒ°p≈

sI´nSßƒ ]Wn-bp-tºmƒ AXp-]-tbm-Kn-°p-tºmƒ Dev]m-Zn-∏n-°-s∏-Sp∂

amen-\y-ßƒ kwkvI-cn-°p-∂-Xn-\p≈ kuI-cy-sØ-∏‰n Kuc-h-ambn \mw

Nn¥n-°mdn√. kwÿm-\Øv D]-tbmK iq\y-ambn InS-°p∂ [mcmfw

InW-dp-Iƒ amen\yw \nt£-]n-°p-∂-Xn\p am{X-ambn D]-tbm-Kn-°p-∂p.

CXv `qK¿`Pe-Øns‚ aen-\o-I-c-W-Øn-\n-S-bm-°p-∂p. Pe-\n-c∏pw `qan-

bpsS \nc∏pw ag-°m-eØv Htc-t]mse hcp∂  ÿe-ß-fn¬ t]mepw

km[m-cW I°qkv Ipgn-Iƒ \n¿Ωn-°p-Ibpw AXv `qK¿`PeØns‚

aen-\o-I-c-W-Øn-\n-S-bm-°p-Ibpw sNøp∂p. hoSp-I-fn¬ \n∂pw Dev]m-

Zn-∏n-°-s∏-Sp∂ Jc-{Zm-h-I-am-en-\y-ßƒ hoSns‚ kao-]Øp Xs∂

kwkvI-cn-°p-∂-Xn-\p≈ \nb-a-\n¿ΩmWhpw {]mtbm-KnI ]cn-PvRm-\hpw

amen-\y-ßsf \nb-{¥n-°p-∂-Xnse Imcy-amb \mgnI- I-√p-I-fm-Wv. Cu

Imcy-ß-sf√mw IW-°m°n kwÿm-\Øv Ah-ew-_n-t°≠ aen-\o-I-

cW \nb-{¥W am¿§-ßƒ Xmsg tN¿°p∂p.
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1. ^mIvS-dn-Iƒ, Bip-]-{Xn-Iƒ F∂n-h-bn¬ \n∂p≈ amen-\y-

ß-fpsS kwkv°cWw Ip‰-a‰ coXn-bn¬ \S-∏n-em-°p-∂-Xn-\p≈

\S-]-Sn-Iƒ Du¿÷n-X-s∏-Sp-Øp-I.

2 D]-tbm-K-iq-\y-amb amen\y \n£-]-Øn\p]tbm-Kn-°p∂

F√m InW-dp-Ifpw aqSpI.

3. ae-aq{X hnk¿÷y-Øn\v sk]v‰nIv Sm¶p-I-fpsS \n¿ΩmWw

t{]m’m-ln-∏n-°p-I. Pe-\n-c∏pb¿∂p \n¬°p∂ ÿe-ß-

fn¬ CXv \n¿_‘am-°p-I.

4. F√m {]tZ-i-ß-fnepw Bgw Ipd™ I°qkv Ipgn-Iƒ D]-

tbm-Kn-°p-∂-Xn\v P\-ßsf t{]m’m-ln-∏n-°p-I.

5 hoSp-I-fn¬ \n∂p-≠m-Ip∂ Jc-am-en-\y-ßƒ BIp-∂Xpw

hoSns‚ ]cn-k-c-Øp-Xs∂ kwkv°-cn-°p-hm≥ {ian-°p-I.

_m°n-bp-≈Xp-am{Xw Jc-am-en-\y-πm‚n-te°v Ib-‰n-hn-Sp-I.

CXn\v aÆnc Iwt]mÃv XpS-ßnb am¿§-ßƒ imkv{Xo-b-ambn

D]-tbm-Kn-°p-∂-Xn-\p≈ ]cn-io-e\w \¬Ip-I.-

6. hoSp-I-fnse {Zh-am-en-\y-ßƒ tkm°v]n-‰v, ASp-°-f-tXm-´w,

_tbm-Kym-kvπm‚ v, apX-em-bh D]-tbm-Kn®v kwkv°-cn-°p-I.

7. ag-sh≈ kw`-cWw \n¿_-‘-am-°p-I.



��
A≤ymbw 4

Pe-Kp-W-\n-e-hmc Af-hp-tIm-ep-Ifpw

am\-Z-WvU-ßfpw

Pe-Kp-W-\n-e-hmc ]cn-tim-[\ kwhn-[m-\-ß-fpsS D¤hw Pe-a-en-

\o-I-c-W \nb-{¥WØns‚ Bcw-`-amWv F∂p ]d-bp-∂-Xn¬ sX‰n-√.

Pe-Kp-W-\n-e-hm-c-Øn-ep-≠mb {]iv\ßfmWv Xo¿®-bm-bpw KpW-\n-e-

hmc ]cn-tim-[\ F∂ Nn¥-bp-≠m-Im\pw AXn\v Bh-iy-ap≈ kwhn-

[m-\-ß-sfm-cp-°phm\pw imkv{X-tem-IsØ t{]cn-∏n-®Xv. P\-ß-fpsS

Btcm-KysØ _m[n-°p∂ {]iv\-ßƒ Pe-Øn-eqsS D≠m-Ip-Ibpw

AXns‚ ASn-ÿm-\-Im-cWw -a-en-\o-I-c-W-amWv F∂p a\- n-em-°p-Ibpw

sNbvXp Ign-bp-tºmƒ \ymb-am-bn´pw B {]iv\-Øns‚ kz`m-h-sØ-∏-

‰nbpw, aen-\o-I-c-W- t{kmX- n-s\-∏‰nbpw, AXv GXp-hsc a\p-jy-\n¬

tZmj-^-e-ß-fp-≠m-°n√ F∂-Xn-s\-∏-‰nbpw At\z-jWw Bcw-`n-®p. DZm-

l-c-W-Øn\v ^vfqssdUv Pe-Ønse {][m-\-s∏´ Hcp Pe-Kp-W-\n-e-hmc

am\-Z-WvU-am-Wv. ^vfqssd-Uns‚ B[nIyw ^vfqtdm-knkv F∂ tcmK-

Øn\v Imc-W-am-Ip-sa-∂-XmWv CXns‚ ASn-ÿm-\w. CXv ]√p-Isf _m[n-

°p∂ ^vfqtdm-kn-kn\p Imc-W-am-Ip-sa∂v BZy-ambn shfn-s∏-Sp-Øn-

bXv Ata-cn-°≥ Aeq-an-\nbw Iº-\n-bn¬ 1930 Ifn¬ sIan-Ãmbn tPmen

sNbvXn-cp∂ N¿®n¬ F∂ -hy‡n-bmWv. A°m-eØv Ata-cn-°-bnse

A¿°m≥k tÃ‰n-ep≈  t_mIvssk‰v F∂ ]´-W-Øn¬ N¿®n¬ Bfp-

I-fpsS ]√p-I-fn¬ hym]-I-ambn a™ \ndw ImWm-\n-S-bm-bn. CXns‚

ASnÿm\ ImcWw I≠p-]n-Sn-°p-∂-Xn-\p≈ B{K-l-Øm¬ {]tNm-Zn-

X-\mbn kvs]Ivt{Sm-{Km^n D]-tbm-Kn®v B {]tZ-isØ Pe-Øn¬

^vfqssdUns‚ B[nIyw Ds≠∂v At±lw sXfn-bn-®p. ]n∂oSv aIvsI

F∂ Z¥-tUm-IvS-dp-ambn tN¿∂v ]√ns\ _m[n-°p∂ ^vfqtdm-knkv

{]iv\-ß-fp≈ 5 ]´-W-ß-fn-sebpw {]iv\-ß-fn-√mØ 40 ]´-W-ß-fn-

tebpw Pew ]cn-tim-[n®v Cu {]iv\-Øns‚ ImcWw ^vfqssdUv BWv

F∂v ÿm]n®p. F∂p-am-{X-a√ 1mg/l ¬ IqSpX¬ ^vfqssdUv Pe-Øn-

ep-≠m-bmte ta¬∏-d-™-Xp-t]m-se-bp≈ tcmK-ß-fp-≠m-Iq F∂pw

Ah¿°v ÿm]n-°m≥ km[n-®p. AXn-\m¬ Pe-Øn¬ ^vfqssd-Uns‚

DNn-X-amb ]c-am-h[n km∂n[yw 1mg/l BWv F∂v AwKo-I-cn-°-s∏-´p.

AXnt∏mgpw temI-sa-ºmSpw AwKo-I-cn-°-s∏´ am\-Z-WvU-ambn \ne-sIm-

≈p-∂p. Pe-Kp-W-\n-e-hmcam\-Z-WvU-ßƒ F∂ Bibw Dcp-Øn-cn™p

hcp-∂-Xns\ Imcy-ambn kzm[o-\n® Hcp kw`-h-amWv ta¬∏-d-™-Xv.
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ChnsS Pe-Øns‚ KpW-\n-e-hmcw Af-°p-∂-Xn-\p≈ Hcp Af-hp-tIm-

emWv ^vfqssdUv F∂m¬ AXns‚ km∂n≤yw 1.00mg/l ¬ A[n-I-am-

I-cpXv F∂v \njvI¿jn-®-t∏mƒ AsXmcp am\-ZWvU-ambn amdn.

Pe-Kp-W-\n-e-hmc Af-hp-tIm-ep-Iƒ \nc-h-[n-bmWv. F∂m¬ Ah-

sb√mw am\-Z-WvU-ß-f-√. Cu taJ-e-bn¬ imkv{Xw t\Snb h≥ ]ptcm-

KXnbpw kmt¶-XnIta∑bpw [mcmfw Pe-]-cn-tim-[\ kwhn-[m-\-ß-fpsS

I≠p-]n-Sn-Ø-ßƒ°n-S-bm-°n-bn-´p-≠v. CXp-]-tbm-Kn®v Pe-Øn-e-S-ßn-bn-

´p≈ `uXn-Ihpw, cmk-]-chpw, ssPhn-I-hp-amb an° LS-I-ß-sfbpw

]cn-tim-[n-°p-∂-Xn-\p≈ kmt¶-XnI anIhv ssIh-∂n-´p-≠v. Chsb Pe-

Øns‚ KpW-\n-e-hmcw Af-°p-∂-Xn-\p≈ Af-hp-tIm-ep-I-fmbn \n¿Δ-

Nn®ncn-°p-∂p. CXn¬ a\p-jy\v tZmj-ap-≠m-°p∂ LS-I-ßƒ°v ]cn[n

\n›-bn-°p-Ibpw Hc-f-hptImev F∂-Xn-ep-]cn AsXmcp am\-Z-WvU-ambn

am‰-s∏-Sp-Ibpw sNbvXp. DZm˛ \ndw, Ie-°¬, ^vfqssd-Uv, Ccp-ºv,

s¢mssd-Uv. Cu taJ-e-bn¬ imkv{X-Øn-\p-≠mb h≥ ]ptcm-KXn Pe-

]-cn-tim[\°p-am-{X-a√ F√m {Zmh-I-ß-fnepaS-ßn-bn-´p-≈ ]e cmk-]-

Zm¿∞-ß-fp-tSbpw [mXp-e-h-W-ß-fp-tSbpw Afhv I≠p-]n-Sn-°p-∂-Xn\v

D]-bp-‡-am-Ip∂p. Pe-Øn\v ]pdta c‡w, aq{Xw, acp-∂p-Iƒ, cmk-em-

b-\n-Iƒ XpS-ßn-b-h-bp-sSsbms° ]cn-tim-[-\-Iƒ BtcmKy ]cn-]m-e-

\-Øn\pw hyhkmb hf¿®-°p-sams° Hgn®p IqSm≥ km[n-°m-Ø-

Xm-Wv.

Pe-Øn-epw aen-\-P-e-Øn-epw AS-ßn-bn-´p≈ an° LS-I-ß-sfbpw

I≠p]n-Sn-°p-∂-Xn-\p≈ ]cn-tim-[-\m-coXnIsf {]Xn-]m-Zn-°p∂ Hcp

B[n-Im-cnI {KŸ-amWv Ata-cn-°≥ ]ªn°v sl¬Øv Atkm-kn-tb-

j\pw, hm´¿ s]meq-j≥ I¨t{Smƒ s^U-td-j\pw, Ata-cn-°≥ hm´¿

h¿°vkv Atkm-kn-tb-j\pw tN¿∂p Xøm-dm-°nb ""Ãm≥tU¿Uv

satØ-Uvkv t^m¿ Zn FIvkm-an-t\-j≥ Hm^v hm´¿ B‚ v thÃv hm´¿''.

CXn¬ Pe-Øn-se-Øn-t®-cm≥ km[y-X-bp≈ F√m [mXp-e-h-W-ß-fp-

tSbpw IoS-\m-in-\n-I-fp-tSbpw slhn-sa-‰¬kp-I-fp-tSbpw a‰v cmk-]-

Zm¿∞-ß-fp-tSbpw ]cn-tim-[\m coXn {]Xn-]m-Zn-®n-´p-≠v.

{][m-\-ambpw Pe-Øn-ep-≠m-Ip∂ Hcp Af-hp-tIm-ens‚ km∂n≤yw

Pe-Øns‚ a\p-jym-h-iy-ßƒ°m-bp≈ D]-tbm-KsØ hn]-co-X-ambn

_m[n-°p∂ {]iv\-ß-fp-≠m-Ip-tºm-gmWv B hkvXp-hns‚ km∂n≤yw

Hcp \n›nXbf-hn¬ IqSp-X¬ D-≠m-I-cpXv F∂v \njvI¿jn-°p-∂-Xv.

Cu coXn-bn¬ D≠m-Ip∂ \n_‘-\-I-sf-bmWv am\-Z-WvU-ßƒ F∂p-

] -d -bp -∂-X v .  CØ-c -Øn -ep≈ \n_-‘-\ -Iƒ \n›-bn°p -∂Xv

hfsc bmYm¿∞y-t_m-[-tØmsS-bm-bn-cn-°Ww. hfsc Ab-hp≈
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\n_-‘\Iƒ tcmK-ßƒ°pw AXp-t]msebp≈ a‰p hn]-co-X-^-e-

ßƒ°pw CS-bm-°p-sa-¶n¬ hfsc ISpØ \n_-‘-\-Iƒ ip≤o-I-c-

Wm-h-iy-ßƒ°pw ]cn-tim-[-\-°p-ap≈ IqSnb sNe-hn\pw A[zm-\-Øn-

\p-an-S-bm-°pw.

km[m-c-W-\n-e-bn¬ Pe-Øn-seØnt®cm≥ km≤y-X-bp≈Xpw tZmj-

^-e-ap-≠m-°p-∂-Xp-amb Af-hp-tIm-ep-I-sf-bmWv BZy-ambn am\-Z-WvU-

ß-fm-°n-b-Xv. Aß-s\-bp≈ Ipd®p AfhptImepIfpsS Cw•o-jn-ep≈

t]cp -Ifpw Ah-bpsS ae-bmfw ]cn -`m -jbpw tS_nƒ 1˛ -¬

tN¿Øncn°p∂p. Ch-sb√mw Xs∂ Pe-Øn-se-Øn-t®-cm≥ Ffp-∏-

ap≈hbm-b-Xp-sIm≠v s]mXpth ip≤-P-e-hn-X-cW ]≤-Xn-I-fn¬ \n∂pw

hnX-cWw sNøp∂ Pe-Øn¬ Ch-bpsS ]cn-tim-[\ \n¿_‘am-Wv.

bmZr-—n-I-am-bm-sW¶nepw Pe-Øn-se-Øn-t®-cm≥ km≤y-X-bp≈

hkvXp-°ƒ°pw am\-ZWvUw \n›-bn®n-´p-≠v. DZm˛ ^nt\mƒ. km[m-

cW \ne-bn¬ ^nt\mƒ Pe-Øn-se-Øn-t®-cm≥ km≤y-X-Ip-d-hmWv

F∂m¬ CXv hln-®p-sIm-≠p-t]m-Ip∂ hml-\-ßƒ°v A]-ISw kw`-

hn°ptºmƒ ASp-Øp≈ Pe-t{km-X- p-I-fn¬ ^nt\mƒ FØn-t®-cm-

hp-∂-Xm-Wv. Cß-s\-bp≈ Ah-k-c-ß-fn¬ Bh-iy-amb ip≤o-I-cWw

\S-∏m°n ^nt\m-fns‚ Pe-Ønse km∂n≤yw A\p-h-Zn-®n-´p-≈ am\-Z-

WvU-amb 0.001mg/l B°n-b-Xn-\p-tijw am{Xta Pe-hn-X-cWw \S-

Ømhq.

No English �#(��)�
1 Turbidity �����
2 pH ��	�
���	�����
3 Electrical Conductivity ����������������
4 Temperature ��������
5 Acidity ���
6 Alkalinity  �!�
7 Total dissolved solid ����"���#$%

&!���'�����(��)*���(��
8 Hardness ��+�,��
9 Chloride �-���./�0��1�2
10 Fluoride 3�(���./�
11 Iron 4!�5�
12 Residual chlorine �����������%�-�.�6
13 Nitrate ��,�7)8�

tS_nƒ 1  Pe-Kp-W-\n-e-hmc Af-hp-tIm-ep-Iƒ
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4.1 Pe-Kp-W-\n-e-hmc am\-Z-WvU-ßƒ

ta¬∏-d-™-Xp-t]m-se- Af-hp-tIm-ep-Isf am\-Z-WvU-ß-fm-°m\pw

Ah-bpsS ]cn[n imkv{Xo-b-amb ]co-£-W-ß-fpsSbpw a‰p hnh-c-ß-

fp-tSbpw ASn-ÿm-\Øn¬ \nPs∏Sp-Øm\pw A[n-Im-c-ap≈ ÿm]-\-

ßƒ temI-Ønse an° cmPy-ß-fnepw {]h¿Øn°p-∂p-≠v. Aßs\

\nPs∏Sp-Øp∂ ]cn-[nsb Pe-Øns‚ KpW-\n-e-hmc tbmKy-Xmam\-Z-

WvU-ßƒ (Water quality standards) F∂p ]d-bp-∂p. Pe-Kp-W-\n-e-hmc

am\-Z-WvU-ßƒ s]mXpth c≠p Xc-Øn-emWv \n›-bn®n-cn-°p-∂-Xv.

1. Desirable  (DNn-X-am-b-Xv).

2. Acceptable (kzo-Im-cy-am-b-Xv).

CXn¬ Desirable (DNn-X-amb) am\-Z-WvU-ßƒ ]men-°p-∂-XmWv

Ft∏mgpw A`n-e-j-Wo-bw, F∂m¬ AØ-c-Øn-ep≈ Pew C√msX

hcp∂bh-k-c-Øn¬ Acceptable (kzoIm-cy-amb) am\-Z-WvU-ß-fp≈

Pehpw D]-tbm-Kn-°mw. Nne ÿm]-\-ßƒ kzoIm-cy-am-bXv F∂-Xn\p

]Icw Cause for rejection F∂pw tcJ-s∏-Sp -Øm-dp -≠v . F∂p

]d-™m¬ GsX-¶nepw Af-hp-tIm-ens‚ km∂n[yw \n›-bn-®n-cn-°p∂

am\-Z-WvU-tØ-°mƒ (Cause for rejection) IqSp-X-em-Ip∂p F¶n¬ B

Pe-Øns‚ D]-tbmKw \nc-kn-°Ww F∂mWv Dt±-in-°p-∂-Xv. DZm˛ IpSn-

sh-≈-Ønse ^vfqssd-Uns‚ DNn-X-amb km∂n≤yw 1.0 mg/l BWv

F∂m¬ 1.5 mg/l ¬ IqSn-bm¬ B Pew D]-tbm-Kn-°m≥ ]mSn-√.

\ΩpsS cmPyØv KpW-\n-e-hmc am\-Z-WvU-ßƒ \n›-bn°p-∂-Xn\v

A[n-Im-c-ap≈ ÿm]-\-ßfpsS t]cp-Iƒ Xmsg-∏-d-bp-∂p.

BIS (Bureau of Indian Standards)

CPHEEO (Central Public health and Environmental Engineering

Organisation)

ICMR (Indian Council for Medical Research).

ta¬∏-d™Xn¬ BIS Pe-Kp-W-\n-e-hm-c-am-\-Z-WvU-ßƒ A\p-

_‘w˛1  Bbn tN¿Øn-´p≠v. World  Health Organisation (WHO) s‚

KpW-\n-e-hmc am\-Z-WvU-ßfpw ]e cmPy-ß-fnepw kzoI-cn-°p-∂p-≠v.

4.2. Pe ]cn-tim[\

Pe KpW-\nehmc {]iv\-ß-fpsS h¿[-\-hns‚ ASn-ÿm-\-Øn¬

Pe ]cn-tim[\ kuI-cy-ßƒ hym]-I-ambnsIm≠n-cn-°p∂ Ime-L-´-

amWv C∂v. tIc-f-Ønse F√m Pn√-I-fnepw tIcfm hm´¿ AtXm-d-‰n°v

Pe ]cn -tim-[\ ime-Iƒ D≠v. AXn\v ]pdta Xmsg∏d-bp∂
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ÿm]-\-ß-fpsS DS-a -ÿ-XXbnepw Pe ]cn-tim-[\ em_p-Iƒ

{]h¿Øn®phcp∂p.

1. {Ku≠v hm´¿ Un∏m¿´p-sa‚ v.

2. BtcmKy hIp-∏v.

3. sk{‚¬ {Ku≠v hm´¿ t_m¿Uv.

4. kn.-Uªyp. B¿.-Un. Fw. tImgn-t°mSv.

5. tIcf tÃ‰v t]meq-jy≥ It{≠mƒ t_m¿Uv.
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A≤ymbw-̨ 5

 KpW-\n-e-hmc Af-hp-tIm-ep-Iƒ,
{]m[m\yw, ]cn-tim-[\m coXn

A≤ymbw 3 ¬ ]d-™n-cp-∂Xp t]mse Pe KpW-\n-e-hmc {]iv\-

ß-fpsS ]cntim[\sb aq∂mbn Xcw-Xn-cn-®n-cn-°p-∂p

1. `uXnI KpW-\n-e-hmcw

2. cmk KpW-\n-e-hmcw

3. ssPhnI KpW-\n-e-hmcw

5.1 `uXnI KpW-\n-e-hmc Af-hp-tIm-ep-Iƒ

]t©-{μn-b-ßƒ sIm≠pw Nne {]tXyI D]-I-c-W-ßƒsIm≠pw

Af-°m≥ km[n-°p∂ \n-dw, cpNn, aWw, Ie-°¬, sshZypXn hml-I-

ti-jn, pH aqeyw XpS-ßnb KpW-\n-e-hm-c-ß-sf-bmWv `uXnIKpW-\n-e-

hmc Af-hp-tIm-ep-Iƒ  F∂-Xp-sIm-≠p-t±-in-°p-∂-Xv. Ch-bn¬

Hmtcm∂nt\bpw kw_-‘n-°p∂ {]m[m-\y-ßfpw ]cn-tim-[\m coXn-

Ifpw Xmsg tN¿°p∂p,

\ndw (Colour):

Pew HgpIn hcp∂ hgn-bn-ep≈ an° ]Zm¿∞-ß-tfbpw ]e Af-

hp-I-fn¬ ebn-∏n-°p-∂p. Cßs\ PeØn¬ ]q¿Æam-tbm, `mKnI-amtbm

ebn-°p∂ ]Zm¿∞ßfmb humic acid, fulvic acid  F∂n-hbpw iron,

manganese  XpS-ßnbhbpsS metallic ion Ifpw Pe-k-ky-ß-fmb

Phytoplankton, Algae, a‰v Ah-£n-]vX-cq]-Øn-ep≈ hkvXp-°ƒ XpS-ßn-

b-hbpw \nd-Øn\v Imc-W-am-Ip-∂p. \ndsØ c≠mbn Xcw-Xn-cn-°mw true

colour Dw apparent colour Dw. Aen-™p-tN¿∂ ]Zm¿∞ßƒ aqe-ap-≠m-

Ip∂ \ndsØ true colour F∂v ]d-bp-∂p.

DZm. Ce-Iƒ Pe-Øn¬ ebn-®p-≠m-Ip∂ \ndw.

Ah-£n]vX ]Zm¿∞ßƒ aqe-ap-≠m-Ip∂ \ndsØ Apparent colour

F∂p ]dbp∂p.

DZm. ag-°m-esØ ]pg-sh-≈w.

True colour ^n¬´¿ sNbvXm¬ am‰-s∏-Sp-∂n-√. F∂m¬ Apparent

colour Ah-£n]vX cq]-Øn-ep≈ hkvXp-°ƒ aqe-am-b-Xn-\m¬ ^n¬´¿

sNøptºmƒ am‰-s∏-Sp-∂p.
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Hcp bqWn‰v \ndw F∂m¬ 1mg Potassium Chloro platinate (K2PtCl6)

1 litre  UnÃn¬Uv PeØn¬ ebn-°ptºmƒ  D≠m-Ip∂ \nd-am-Wv. K
2
PtCl

6

hnhn[ Af-hp-I-fn¬ 1 en‰¿ UnÃn¬Uv sh≈-Øn¬ ebn-∏n®v ]e

bqWn‰v \nd-ap≈ emb-\n-I-fp-≠m°n AXp-ambn \nd-Øns‚ Afhv Adn-

tb-≠p∂ PesØ Xmc-Xayw sNøpIbmWv km[mcW \nd-a-f-°p-∂-

Xn\v D]-tbm-Kn-°p∂ coXn. CXns‚ bqWn-‰ns\ Hazen If¿ bqWn‰v

F∂p]d-bp-∂p.

cpNnbpw aWhpw (Taste & odour):

PeØn¬ Aen™p tN¿∂ncn-°p∂ [mXp-e-h-W-ßƒ, teml-ßƒ,

cmk-]-Zm¿∞-ßƒ, FÆ-Iƒ, Nobp∂ Im¿_-WnI ]Zm¿∞ßƒ XpS-

ßn-bh Pe-Øn\v cpNnbpw aWhpw \¬Ip-∂p.

DZm : 1.  D∏v  (NaCl) : D∏v cpNn

2. Ccpºv (Iron) : Ccp-ºns‚ cpNn

3. ssl{U-P≥ kƒss^Uv (H2S): No™-ap-´-bpsS K‘w

4. asÆÆ : FÆ-aWw

5. `£W ]Zm¿∞ßƒ : Zpkzm-Zv, Zp¿K‘w

cpNn°pw aWØn\pw {]tXyI bqWn-‰n-√. \ap°v kzoIm-cy-amb

cpNnbpw aWhpamWv CXns‚ ]cn-[n-bmbn \nivNbn®ncn°p-∂-Xv.

Ie-°¬ (Turbidity):

PeØn¬ \∂mbn ebn-°mØ ]Zm¿∞ß-fmb aÆv, F°¬,

kky-π-h-I-ßƒ, B¬K-Iƒ, a‰p Im¿_-WnI kwbp-‡-ßƒ F∂nh

Ie-°-en\p Imc-W-am-Ip-∂p. Ie-°¬ Pe-Øn\v AcpNnbpw aWhpw

\¬Ip-∂-tXm-sSm∏w _mIvSo-cn-b-°pw sshd-kn\pw H´n-∏n-Sn-®n-cn-°m\p≈

am[y-a-ambn {]h¿Øn°p-Ibpw sNøp∂p.

Nn{Xw 5  s\^tem S¿_n-Un‰n ao‰¿
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Hcp bqWn‰v Ie-°¬ F∂m¬ 1 mg Silica (SiO2)  Hcp en‰¿

UnÃn¬Uv PeØn¬ ebn-∏n-®m¬ D≠m-Ip∂ Ie-°-em-Wv.

Nephelo turbidity meter  D]-tbm-Kn-®mWv Ie-°¬ I≠p-]n-Sn-°p-∂-

Xv. Pe-Øn-eqsS IS-Øn-hn-Sp∂ {]Imiw Ie-°-ep-≠m-°p∂ hkvXp-°-

fn¬ X´n Xncn-®p-h-cp∂p. Cßs\ Xncn-®p-h-cp∂ {]Imi civan-I-fpsS

Xo{hX  Photo eletric detector D]-tbm-Kn®v Af-s∂-Sp-°p∂p. (Nn{Xw 5).

Ie-°¬ IqSp-X-em-sW-¶n¬ Xncn-®p-h-cp∂ {]Im-i-c-ivan-Iƒ IqSp-

X-em-bn-cn-°pw. Xncn-®p-h-cp∂ {]Im-i-c-ivan-bpsS Afhv Ie-°-e-f-°p-

∂-Xns‚ bqWn-‰mb Nephelo turbidity unit (NTU) hn\v A-\p-kr-X-ambn

calibrate sNbvXn-cn-°p-∂p.

sshZypXn hmlI tijn (Electrical Conductivity):

Pe-Øns‚ sshZypXn hml-I-tijn F∂Xv AXns‚ sshZypXn

hln-®p sIm≠p-t]m-Im\p≈ Ign-hm-Wv. PeØn¬ Aen-™ptN¿∂ncn-

°p∂ ]Zm¿∞ßƒ°v B\p-]m-Xn-I-am-bn-cn°pw sshZypXhmlI

tijn. AXv PeØn¬  AS-ßn-bn-cn-°p∂ Nm¿÷p≈ ions- s‚ FÆ-

tØbpw Xc-Øn-t\bpw (type) B{i-bn-®n-cn-°p-∂p.  an°-hmdpw eh-W-

ßƒ PeØn¬ AtbmWpI-fm-bmWv ÿnXn  sNøp∂-Xv. Cu Atbm-

Wp-I-fmWv sshZyp-Xnsb IS-Øn-hn-Sp-∂-Xv. AXn\m¬ PeØn¬ ebn-

®ptN¿∂n´p≈ CØcw hkvXp-°-fpsS Afhv s]s´∂v I≠p-]n-Sn-°p-

hm\p≈ am¿§ambn CXp-]-tbm-Kn-°m-hp-∂-Xm-Wv.  I≠-Iv‰n-hn‰n ao‰¿

D]-tbm-Kn®v CXv I≠p-]n-Sn-°mw.

s]m´≥kv ssl{U-P≥ (pH Value):

Pe-Øns‚ KpW-\n-e-hmc am\-Z-WvUßfn¬ Gsd {]m[m-\y-ta-

dnb H∂mWv pH aqeyw. Pe-Øn\p ]pdta c‡w, aew, aq{Xw XpS-ßnb

F√m {Zmh-I-ß-fptSbpw pH  aqeyØns‚ Afhv {]m[m-\y-ta-dn-b-Xm-Wv.

pH aqeyw F∂m¬ Pe-Øn-ep≈ Hydrogen Ion s‚ km∂n-≤y-sØtbm

{]h¿Ø\-£-a-Xsbtbm BWv ImWn-°p-∂-Xv.

*+� �,���

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14

Nn{Xw 6   pH  kvsIbn¬
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pH aqeyw 7 AæKpWhpw £mc-Kp-Whpw k¥penX-am-bn-cn-°p∂

Ah-ÿ-bm-Wv. pH  aqeyw 7 ¬ Ipd-™m¬ Aæm-h-ÿ-bnepw 7¬ IqSn-

bm¬ £mcm-h-ÿ-bnepw BWv  (Nn{Xw 6). A¥-co-£-hp-am-bp≈

kº¿°w, kq£va-Po-hn-I-fpsS km∂n-[yw, Dujvam-hnepw Imem-h-ÿ-

bn-ep-ap-≠m-Ip∂ hyXn-bm-\-ßƒ F∂n-h-sb√mw pH s\ kzm[o-\n-°p-

∂p. pH 4 ¬ Ipd™m¬ ]pfn-cp-Nn-bpw, 8.5¬ -IqSn-bm¬ Imc-cp-Nnbpw

A\p-`hs∏Spw.

pH A-f-°m≥ D]-tbm-Kn-°p∂ D]-I-c-W-amWv pH ao‰¿. CXns‚

•m v Ce-Ivt{Sm-Up-Iƒ°v Pe-Ønse H+ ions s\ BI¿jn-°p-hm-\p≈

Ign-hp-≠v. Ch-bpsS ASn-`mKw hfsc I´n-Ip-d-™Xpw kq£va-X-bp-≈-

Xp-am-Wv. H+ ions pH Electrode ¬ s]m´≥jy¬ D≠m-°p-∂p. d -̂d≥kv

Ce-Ivt{Sm-Un¬ \n∂pw Ce-Ivt{Sm-sse-‰n¬ \n∂pw as‰mcp s]m´≥jy¬

D≠m-hp-∂p. Cu c≠v s]m´≥jyepw XΩn-ep≈ hyXym-ksØ

h¿≤n∏n®v (amplify) AXns\ A°-ß-fm°n \ap°v ImWn®p Xcp-I-

bmWv pH ao‰¿ sNøp∂-Xv. IpΩmbw tN¿Øm¬  Pe-Øns‚ pH aqeyw

h¿≤n°pw. Bkn-Up-Iƒ tN¿Øm¬ Ipd-bpw.

5.2 cmk-Kp-W-\n-e-hmc Af-hp-tIm-ep-Iƒ

Pe-Øn-e-S-ßn-bn-´p≈ cmk-]-Zm¿∞-ß-fpsS km∂n-[ysØ cmk-

Kp-W-\n-e-hmc Af-hp-tIm-ep-Iƒ D]-tbm-Kn®v I≠p-]n-Sn-°p-∂p. AXn¬

{][m-\-s∏-´h Xmsg∏d-bp∂p.

1. Acidity (Aæ-X)

2. Alkalinity (£mc-X)

3. Iron (C-cp-ºv)

4. Flouride (^vfq-ssd-Uv)

5. Chloride (t¢m-ssd-Uv)

6. Nitrate (ss\-t{S-‰v)

7. Sulphate (kƒt^‰v)

8. Manganese (amw-K-\o-kv)

9. Arsenic  (B¿sk-\n-Iv)

Chsb I≠p-]n-Sn-°p-∂-Xn\v ]e -am¿§-ßfpw D]-tbm-Kn-°p-∂p, Ah-

bn¬ {][m-\-s∏´ Nne-XmWv Xmsg {]Xn-]m-Zn-°p-∂-Xv.

1. hym]vX-am\ coXn (Volumetric analysis)

2. \ndw Af-°¬ (Colorimetry)
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5.3 _tbm-sIan°¬  HmIvkn-P≥ Unam‚ v (BOD)

Pe-a-en-\o-I-cWw hgn Pe-Øn¬  FØnt®cp∂ Im¿_-WnI

kwbp-‡-ßsf _mIvSo-cn-b-I-fm¬ HmIvko-I-cWw \SØn Im¿_¨

Utbm-IvsskUpw Pe-hp-am°n am‰m≥ Bh-iy-amb HmIvkn-Ps‚ Af-

hmWv BOD. CXv IqSp∂-Xn-\-\p-kr-X-ambn Pe-a-en-\o-I-cWw h¿≤n°p∂p

F∂m-W¿∞w. BOD IW-°m-°p-∂-Xn-\mbn Pe-Øns‚ XpS-°-Ønse

Aen-™p-tN¿∂ HmIvkn-P≥ (Dissolved Oxygen) ImWp-∂p. Cu Pew

A©vZnhkw BOD C≥Ipt_‰-dn¬ 200C ¬ sh®Xn\v tij-ap≈ DO

bpsS Afhv ImWp-∂p. Ch XΩn-ep≈ hyXym-k-amWv BOD. km[m-

cW \ne-bn¬ 200C ¬ 5 Znh-ksØ BOD BWv ImWp-∂-Xv.

5.4. sIan-°¬ HmIvkn-P≥ Unam‚ v (COD)

cmk-]-Zm¿∞ßƒ D]-tbm-Kn®v Pe-Øn-se-Ønb Im¿_-WnI amen-

\y-ßsf  (organic matter) HmIvko-I-cWw \S-Øp-∂-Xn-\m-h-iy-amb

HmIvkn-Ps‚ Af-hm-Wv COD. kƒ^yqcn-°m-knUpw s]m´mkyw

ssUt{Im-ta‰pw D]-tbm-Kn®v Im¿_-WnIamen-\y-ßsf HmIvko-I-cn-®-

Xn\ptijw _m°n-bm-hp∂ ssUt{Im-ta-‰ns‚ Afhv s^dkv Atam-

Wn-bw -kƒt^‰v emb\n D]-tbm-Kn®v hym]vX-am\ coXnbn¬ I≠p-]n-Sn-

°p-∂p. CXn¬ \n∂pw D]-tbm-Kn® HmIvkn-P-s‚-b-fhv e`n°p∂p. sIan-

°¬kv D]-tbm-Kn®v HmIvko-I-cWw \S-Øp-tºmƒ `qcn-`mKw Im¿_-

WnI amen-\y-ßfpw HmIvko-I-cn-°-s∏-Sp-∂p. F∂m¬ _mIvSo-cn-b°v

A{Xbpw Im¿_-WnI amen-\y-ßsf D]-bp-‡-am-°m≥ km[n-°p∂n√,

AXn-\m¬ s]mXpth COD bpsS Afhv BOD tb°mƒ A[n-I-am-bn-cn-

°pw. COD Af-°p-∂-Xn\v efn-X-amb kwhn-[m-\-ßƒ e`y-am-Wv. CXp-]-

tbm-Kn®v GI-tZiw aq∂v aWn-°q¿ sIm≠v ^ew e`n-°pw. F∂m¬

_mIvSo-cn-b-bpsS {]h¿Ø-\-tijn a\- n-em-°p-∂-Xn\v COD A\p-tbm-

Py-a-√.

5.5 \qX-\-amb Pe-]-cn-tim-[\ kwhn-[m-\-ßƒ.

PeØne-S-ßn-bn-´p≈ slhn sa‰¬kn-s‚bpw IoS-\m-in-\n-I-fp-

sSbpw km∂n≤yw I≠p-]n-Sn-°p-I-sb-∂Xv aen-\o-I-cWw IqSn hcp∂

C°m-eØv AXy-¥m-t]-£n-X-amWv. CXn-\mbn D]-tbm-Kn-°p∂ Atomic

Absorbtion spectro Photo meter, Gas Chromato Graph  XpSßnb D]-I-c-W-

ßƒ D]-tbm-Kn°p∂p. Ch Xmc-X-tay\ hne-IqSn-bXpw CXn-eqsSbp≈

]cn-tim-[\ k¶o¿WhpamWv. \ΩpsS kwÿm-\-Ønse Nne ]cn-tim-

[\ ime-I-fn¬ Cu kuIcyw  e`y-am-Wv.
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5.6 kq£vam-Wp-°ƒ aqe-ap≈ Pe-a-en-\o-I-c-Ww-̨ ]-cn-tim-[-\m-co-Xn-Iƒ

kq£vaPo-hn-Isf°pdn-®p≈ ]T-\-amWv ssat{Im-_-tbm-f-Pn,

_mIvSo-cn-b, sshdkv, t{]mt´m-tkm-h, ^wK-kv, B¬K,  F∂nh CXn¬

Dƒs∏-Sp-∂p. Cu kq£va-Po-hn-Iƒ a\p-jy-Po-hn-Xhpw a\p-jys‚ Btcm-

Ky-hp-ambn hf-sc-b-[nIw _‘-s∏-´n-cn-°p-∂p. Ch-bn¬ a\p-jy\v KpW-

ap-≈Xpw tZmj-ap-≈-Xp-amb Pohn-I-fp-≠v. temI-Øns‚ ipNo-I-cWw

\S-Øp-∂Xv kq£va Pohn-IfmWv F∂p ]d-bp-∂Xv Gsd A¿∞-h-

ØmWv. temIm-cw`w apX¬ Dev]m-Zn-∏n°-s∏´ amen-\y-ßsf Xn∂p

Xo¿ØXn¬ kq£va-Po-hn-Iƒ°p≈ ]¶v hnkva-bm-h-l-amWv, F∂p

am{X-a√ Ah-bpsS A`m-h-Øn¬ temI-Øns‚ \ne-\n¬∏pt]mepw

Akm-≤y-amWv. ssXcv, Nokv, ssh≥, s]≥kn-en≥, B¬°-tlmƒ XpS-

ßn-b-h-bpsS D¬]m-Z-\-Øn¬ kq£va Pohn-I-fpsS ]¶v \n¿Æm-b-Iam-

Wv. F∂m¬ Poh-\m-i-I-amb ]e tcmK-ßƒ°pw Ch Imc-W-am-Im-

dpap≠v.

5.7. Pe-P-\y-tcm-K-Im-cn-I-fmb kq£va Pohn-Iƒ

tcmK-Im-cn-I-fmb kq£va Pohn-Iƒ Pe-Øn¬ Ie-cp-I-bpw, B

Pew IpSn-°p-Ibpw sNøp∂-Xm-Wv Pe-Øn¬ IqSn tcmK-ßƒ ]I-cm≥

Imc-Ww. Pe-a-en-\o-I-c-W-Øn-\p≈ apJy-Im-cWw hnk¿÷y-h-kvXp-

°fpw a‰p-am-en-\y-ßfpw IpSn-sh-≈-Øn¬ Ie-cp-∂-Xm-Wv.

aq∂v Xc-Øn-ep≈ kq£va Pohn-I-fmWv apJytcmK-hml-I¿

1. _mIvSo-cnb

2. sshdkv

3. t{]mt´m-tkmh

5.8 C≥Un-t°-‰¿ Hm¿K-\n-kw-˛-tIm-fnt^mw _mIvSo-cnb

A∂-]-Y-Ønse tcmK-Im-cn-I-fmb _mIvSo-cn-b-Iƒ°pth≠n ]Xn-

hp- P-e-]-cn-tim-[-\- \S-Øp-I-sb-∂Xv sNe-th-dn-bXpw ZpjvI-c-hp-amWv.

F∂m¬ IpS-en¬ [mcmfambn ImWp-∂Xpw Gsd amc-I-amb tcmK-ß-

fp-≠m-°m-Ø-Xp-amb _mIvSo-cn-b-I-fmb Coliform, streptococus  XpS-ßn-

b-hsb Xmc-X-tay\ Ffp-∏-Øn¬ I≠p-]n-Sn-°mw. CØ-c-Øn-ep≈

_mIvSo-cn-b-I-fpsS km∂n≤yw a\pjy hnk¿÷y-h-kvXp-°ƒ aqe-ap≈

aen-\o-I-c-W-Øns‚ sXfn-hmbn kzoI-cn-°m-hp-∂-Xm-Wv. AXp-sIm≠v

CØcw _mIvSo-cn-b-Isf kqN-Iw (C≥Un-t°-‰¿ Hm¿K-\nkw) F∂p-]-

d-bp-∂p.  C¥y-bn¬ s]mXpth Pe-]-cn-tim-[-\-bn¬ IqSp-X-em-bpw D-]-

tbm-Kn-°p∂ kqNIw (Indicator organism) tImfn-t^mapIfm-Wv.  tImfn-

t^m-ap-Iƒ a\p-jyt‚bpw a‰v DjvW-c-‡-ap≈ Pohn-I-fp-tSbpw ae-Øn¬
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ImWp∂ Hcp {Kq∏v _mIvSo-cn-b-I-fm-Wv. a\p-jy-a-e-Ønse samØw

_mIvSo-cn-b-bpsS GI-tZiw 10 iX-am\w Ch-bm-Wv. HmIvkn-Ps‚ km∂n-

[y-Øntem Akm-∂n-[y-Øntem hf-cp-∂Xpw ZWvUns‚ BIr-Xn-bn-ep-

≈Xpw kvt]mdp-Iƒ D≠m-°m-Ø-Xp-amb {Kmw s\K-‰ohv _mIvSo-cn-b-I-

fmWv tImfn-t^m-ap-Iƒ.  F√m Imcy-ßfpw ]cn-K-Wn-°p-tºmƒ G‰hpw

kpc-£n-X-ambXn\memWv tImfn-t^m-ap-Isf kqN-Iambn (Indicator or-

ganism) Xnc-s™-Sp-Øn´p-≈-Xv. CXn-\p≈ Imc-W-ßƒ Xmsg-∏-d-bp-∂p.

a. CXv a\p-jys‚ IpS-en¬ [mcm-f-ambn ImW-s∏-Sp-∂p.

b. CXv IpS-en¬ \n∂pw hcp∂ tcmK-Im-cn-I-fmb as‰√m _mIvSo-

cn-b-I-tf-°mfpw IqSp-X¬ Imew IpS-en\v ]pdØv Pohn-°p∂p

c. CXns‚ ]cn-tim-[\ efn-X-am-Wv.

tImfn-t^m-ap-I-fpsS ]cn-tim-[-\-°mbn et_m-d-́ dnIfn¬ MPN F∂

t]cn-e-dn-b-s∏-Sp∂ Hcp coXnbmWv hym]-I-ambn D]-tbm-Kn-°p-∂-Xv.

am°vtImInw t{_m°v F∂ t]cn-e-dn-b-s∏-Sp∂ Hcp am[y-a-Øn¬ tImfn-

t^m-an\v hf-cp-∂-Xn-\p≈ kuI-cy-sam-cp-°p-Ibpw Ah hf-cp-tºmƒ

am[y-a-Øn-\p-≠m-Ip∂ hyXn-bm-\-Øn\\p-k-cn®v AXn-e-S-ßn-bn-cn-°p∂

tImfn-t^m-ans‚ FÆw kq{X-hm-Iy-ap-]-tbm-Kn®v GI-tZ-i-ambn Xn´-s∏-

Sp-Øp-Ibpw sNøp-∂p.

5.9  Pe KpW-\n-e-hmc ]cn-tim-[\ In‰p-Iƒ

Pe KpW-\n-e-hmc {]iv\-ßƒ hym]-I-ambn sIm≠n-cn-°p∂ C°m-

eØv Pe ]cn-tim-[\ em_p-Isf B{i-bn-°p-∂Xv km[m-cW P\-

ßƒ° Zpjv°-c-am-b-Xn-\m¬ efn-X-amb Pe ]cn-tim-[\ In‰p-I-fpsS

D]-tbmKw Ct∏mƒ hym]-I-am-Wv. P\-ßƒ°p Xs∂ X\-Xm-bn-´p-]-tbm-

Kn-°m-hp∂ coXn-bn-emWv CXv cq]-I¬∏\ sNbvXn-cn-°p-∂-Xv. {][m-\-

s∏´ Pe KpW-\n-e-hmc Bf-hp-tIm-ep-Iƒ ]cn-tim-[n-°p-∂-Xn\v CØ-

c-Øn-ep≈ In‰p-Iƒ D]-tbm-Kn-°m-hp-∂-Xm-Wv.

H2S Strip F∂ t]cnedn-b-s∏-Sp∂ efn-X-amb kwhn-[m-\-ap-]-tbm-

Kn®v Pe-Øn-e-S-ßn-bn-́ p≈ tImfn-t^m-ans‚ km∂n≤yhpw I≠p-]n-Sn-°m-

hp-∂-Xm-Wv.
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A≤ymbw˛6

Pe-Kp-W-\n-e-hmc hyXn-bm\w aqe-ap-≠m-Ip∂

tZmj-^-e-ßƒ

Pe-Øns‚ KpW-\n-e-hmc Af-hp-tIm-ep-I-fp-tSbpw am\-Z-WvU-

ß-fp-tSbpw Bhn¿`m-hhpw Ahsb Af-°p-∂-Xn-\p≈ coXn-I-fp-sa√mw

A≤ym-bw 4˛epw 5˛epw {]Xn-]m-Zn-®ncp-∂-t√m. {][m-\-s∏´ KpW-\n-e-hmc

am\-Z-WvU-ß-fpsS B[nIyw aqe-ap-≠m-Ip∂ {]iv\-ßƒ Cu A≤ym-

b-Øn¬ {lkz-ambn {]Xn-]m-Zn-°p-∂p. Ccp-ºns‚ B[nIyw aqe-ap≈

{]iv\-ßƒ A≤ymbw 8˛¬ {]tXyIw tN¿Øn-cn-°p-∂-Xn-\m¬ ChnsS

AXns\∏‰n hnh-cn-®n-´n-√.

1. Turbidity (I-e-°¬)

Ießnb Pew B¿°pw kzoIm-cy-am-bn-cn-°n-√. CXv ip≤oIcn-°p-

I-sb-∂Xpw A{X efn-X-a-√. Ie-°-sh-≈-Øn¬ AWp-\-io-I-cWw \S-

Øp-∂Xv hnjatadn-b-XmWv. kq£va Pohn-Iƒ Ie-°-en-\p- Imc-W-am-

Ip∂ ]Zm¿∞-ß-fpsS D≈n-en-cp∂v t¢mdns‚ \io-I-c-Wtijnsb AXn-

Po-hn-°p-∂-Xn-\m-em-Wn-Xv.

2. pH aqeyØns‚ Ipdhv

pH. aqeyw Ipd™ Pew {]Ir-Xn-bn¬ [mcm-f-ambn ImW-s∏-Sp-

∂p. pH.aqeyw 4 hsc- Xmgv∂m¬ CO
2
 s‚ km∂n[yw aqe-am-sW∂pw

AXnepw Xmgv∂m¬ i‡n-bp≈ Aæ-ß-fpsS km∂n≤yw aqe-am-sW∂pw

A-\p-am-\n-°mw. pH -aqeyw Ipd-™m¬ ]pfn-cp-Nn-bpw, \io-I-cW tijn-

bp-ap-≠m-Imw. a‰p [mXp-e-h-W-ß-sf Aen-bn®p tN¿°p∂-Xn-\p≈ Pe-

Øns‚ Ignhv h¿≤n°p-Ibpw sNøpw.

3. Db¿∂ pH aqeyw

Db¿∂ pH aqey-ap≈ Pew A]q¿Δ-ambn {]Ir-Xn-bn¬ ImW-

s∏-Sm-dp≠v. Bgw IqSnb t_m¿sh-√p-I-fn-emWv km[m-c-W-bmbn CØ-

c-Øn-ep≈ Pew ImWm-dp-≈-Xv. Cu Pe-Øn\v Imc-cp-Nn-bp-w Aen-™p-

tN¿∂ [mXp-e-h-W-ß-fp-sS B[nIyhpap-≠mIpw. Pe-Øn¬ \n∂p

Im¬knbw Im¿_-tW‰v (CaCO3) shfp-Ø-s]mSnbpsS cq]-Øn¬ kzta-

[bm ASn-™p-tN-cp∂-Xn-\p≈ km≤y-X-bp-ap-≠v.

4. Aen-™ptN¿∂ Jc-h-kvXp-°ƒ (Total dissolved solid)

D∏p-P-e-Øns‚ kzm[o-\-an-√mØ Pe-t{km-X- p-I-fn¬ Pe-Øn¬

Aen™p tN¿∂ Jc-h-kvXp-°-fpsS AanX km∂n≤yw s]mXpth
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hnc-f-amWv. Total dissolved solids -A[n-I-ap≈ Pe-Øn\v sshZypX hml-

I-tijn IqSp-X-em-bn-cn-°pw. Cu Pew IpSn-°p-hm\pw Irjn°pw

s]mXpth A\p-tbm-Py-am-bn-cn-°n-√.

5. ImTn\yw (Hardness)

ImTn\yw D≠m-Ip-∂-Xn-\p≈ ASn-ÿm-\-Im-cWw H∂n¬ IqSp-X¬

hme≥kn-bp≈ Cation s‚ km∂n-≤y-am-Wv. km[m-cW Pe-Øn¬

s]mXpth Im¬kyw (Ca2+), a·ojyw (Mg2+) F∂n-hbmWv ImTn\yw

h¿≤n∏n°p-∂-Xv. XpWn Ae-°p-∂-Xn-\p- th≠n tkm∏p Pe-Øn¬

tN¿°ptºmƒ BZyw AXv Ca2+, Mg2+ XpS -ßn -bhbpambn

cmk{]h¿Ø\w \S-°p-∂-Xn-\m¬ ITn-\-P-e-Øn¬ XpWn-b-e-°p-∂-Xn\v

tkm∏n-s‚-bm-hiyw h¿≤n°p-∂p. Cu Pew NqSm-°p-tºmƒ shfp-Ø-

s]m-Sn-b-Sn-bp-∂Xp km[m-c-W-am-Wv. CXns‚ ImcWw Ca(HCO3) hnL-

Sn®v CaCO3 D≠m-Ip-∂-Xn-\m-em-Wv.

Ca(HCO3)2 ® Ca CO3
 +H2O+CO2

6. t¢mssdUv (Chloride)

t¢mssdUns‚bm[nIyw 250mg/l ¬ IqSp-X-em-bm¬ D∏p-cp-Nn-bp-≠m-

Ip∂p F∂p am{X-a√ CXv Pe-Øns‚ \io-I-c-W-tijn h¿≤n∏n-°p-

Ibpw sNøp∂p.

7. v̂fqssdUv (Fluoride)

Im¬kyw Pe-Øn¬ Ds≠-¶n¬ ^vfqssd-Uns‚ km∂n≤yw Ipd-

™n-cn-°pw. ^vfqssd-Un\v Im¬ky-tØm-Sp≈ {]tXyI BI¿jWw

aqew CaF
2
 D≠m-Ip-∂-Xn-\m-em-Wn-Xv. Im¬ky-tØm-Sp≈ ^vfqssd-Uns‚

BI¿jWw Xs∂-bmWv tcmK-ß-fp-≠m-Ip-∂-Xn\pw Imc-W-am-Ip-∂-Xv.

F√n-t‚bpw ]√n-t‚bpw hf¿®bv°pw \ne-\n-ev∏n\pw AXym-h-iy-ap≈

Im¬kysØ ^vfqssdUv am‰p-∂-Xn-\m-emWv ^vfqssdUv A[n-I-ap≈

Pe-Øns‚bp]-tbmKw ^vfqtdm-knkv F∂ tcmK-Øn\v Imc-W-am-Ip-∂-

Xv. ^vfqtdm-knkv aq∂p Xc-ap-≠v.

1. Dental fluorosis

2. Skeletal fluorosis

3. Non skeletal fluorosis

]√n\v a™-\ndw D≠m-Ip∂ tcmK-amWv Dental fluorosis F∂

t]cn¬ Adn-bs∏-Sp-∂-Xv. D]-tbm-Kn-°p∂ Pe-Øn-ep≈ ^vfqssd-Uns‚

B[nIyw ]c-an-X-am-sW-¶n¬ ]√ns\ _m[n-°p∂ Dental fluorosis Dw

^vfqssd-Uns‚ km∂n[yw A[n-I-am-sW-¶n¬ F√ns\ _m[n-°p∂
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Skeletal fluorosis Dw D≠m-Im-\n-S-bm-Ipw (Nn{Xw 7). CXv F√ns‚ i‡n

\jvS-s∏-´p-t]m-Ip-∂-Xn\pw hf-bp-∂-Xn\pw \S-°m≥ t]mepw km[n-

°mØ Ahÿ h∂p tNcp-∂-Xn\pw ImcWamIpw. F√n-t\-tbm, ]√n-

t\tbm _m[n-°msX ico-c-Øn¬ a‰p {]iv\-ß-fp-≠m-°p∂ ^vfqtdm-

knkns\ Non Skeletal fluorosis F∂p ]d-bp∂p. CXv Rc-ºp-Isf _m[n-

°p-∂Xpw _p≤n-am-μy-Øn-\n-S-bm-°p-∂-Xp-am-Wv. IqsS°qsS aq{X-sam-gn-

t°-≠n-h-cn-I, Hm¿Ω-°p-dhv F∂nh CXns‚ e£-W-ß-fm-Wv.

8. kƒt^‰v (Sulphate)

kƒt^‰ns‚ B[nIyw Pe-Øns‚  pH aqeyw {Iam-Xo-X-ambn Ipd-

bm\pw \io-I-cW tijn h¿≤n∏n-°p-∂-Xn-\p-an-S-bm-°p-∂p. kƒt^‰n¬

\n∂p H
2
S D≠m-bm¬ No™ ap-´-bpsS aWhpw Pe-Øn-\p-≠m-Imw.

9. ss\t{S‰v (Nitrate)

ss\t{S‰ns‚ (NO3) km∂n≤yw Pe-Øn\p tZmj-^-e-ß-sfm-∂p-ap-

≠m-°m≥ ]cym]vXas√-¶nepw CXv hnL-Sn®v D≠m-Ip∂ ss\ss{S‰v

(NO
2
)(NO

3 
® NO

2
+O

2
) c‡Øn-ep≈ lotam-t•m-_n-\p-ambn tN¿∂p saX-

tam-t•m-_n≥ F∂ kwbp-‡-ap-≠m-°p∂p. CXv HmIvkn-Ps\ hln-®p-

sIm≠pt]mIp-∂-Xn-\p≈ c‡-Øns‚ Ignhv Ipd-bv°p-∂p. K¿`n-Wn-I-

fn¬ Cu {]iv\-ap-≠m-bm¬ Ip™n\v HmIvkn-P≥ In´msX hcn-Ibpw

AXn-\m¬ A\m-tcmKy kml-Ncyw krjvSn-°p-Ibpw sNøpw. Cß-s\-

bp≈ kv{XoI-fn¬ \n∂p-≠m-Ip∂ Ip´n-Iƒ°v \oe-\n-d-ap-≠m-Ip-Ibpw

]e-t∏mgpw B Ip´n-Iƒ ac-W-s∏SpIbpw sNømdp-≠v. Cu tcmK-Øn\v

(Blue baby Syndrome) F∂p ]d-bp-∂p.

Nn{Xw 7  kvsIen-‰¬ ^vfqtdm-knkv _m[n® c≠p hy‡n-I-fpw

Ah-cpsS Imens‚ F√p-I-fpw.
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10. Aeq-an-\nbw (Aluminium)

Aeq-an-\n-b-Øns‚ B[nIyw A¬jn-tagvkv tcmK-Øn\p Imc-W-

amIpw F∂v hniz-kn-°-s∏-Sp-∂p. Cu tcmKw _m[n-®-bm-fp-I-fpsS Xe-

t®m-dn¬ Aeq-an-\n-b-Øn-s‚-b-fhv A[n-I-ambn ImWp-∂-XmWv Cß-s\-

bp≈ hnizm-k-ap-≠m-Im≥ Imc-Ww. CsXmcp Neuro toxin BWv. Rc-ºp-

I-fn¬ kw`cn-®p-sh®v ico-c-Øn\v tZmj-^-e-ß-fp-≠m-°p∂Xn\p≈

km≤yXbp≠v.

11. B¿sk-\n°v (Arsenic)

CXv {]Ir-Xn-P-\y-ambn `qan-bpsS Nne-`m-K-ß-fn¬ I≠p-h-cp-∂p.

B¿k-\n-°ns‚ AanX km∂n-≤y-ap≈ Pe-ap-]-tbm-Kn-®m¬ Xz°p-Iƒ

XSn®v Acnºmd-Iƒ cq]-s∏Sp∂p. Cu tcmK-Øn\v sIcmt‰m-knkv F∂p

]d-bp-∂p, (Nn{Xw 8) CXv Xz°nepw, izmk-\mfw, hr°-Iƒ F∂o Ah-

b-h-ß-fnepw Iym≥k-dp-≠m-°m≥ km≤y-Xbp-≠v. ]›na _wKm-fnse

]e {]tZ-iß-fnepw _w•m-tZ-ins‚ `qcn`mKw {]tZ-iß-fnepw B¿sk-

\n-°ns‚ B[nIyw hym]-I-am-Wv.

12. ImUvan-bw (Cadmium)

_m‰-dn-Iƒ, s]bn‚p-Iƒ, πmÃn-°p-Iƒ F∂n-h-bpsS \n¿ΩmW

{]{In-b-bn¬ ImUvanbw ]pd-¥-≈-s∏-Sp-∂p. CXp-aqew C‰m-bn-˛-C-‰mbn

F∂ tcmK-ap-≠m-Ip∂p. Db¿∂ c‡ kΩ¿±w, hr°-I-fpsS \miw,

]pcpj h‘yX F∂n-hbv°v Imc-WamImw.

Nn{Xw 8 Im¬∏m-Z-ß-fn¬ B¿sk-\n-°ns‚ B[nIyw aqe-ap≈

sIcm-t‰m-knkv tcmKw

h
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13. t{Imanbw (Cromium)

temlk¶-cw, sshZyp-X-te-]\w (Electroplating) F∂o \n¿ΩmW

{]{In-b-Ifn¬ ]pd-¥-≈s∏Sp-∂p. CXv Ic-fn-s\bpw Xz°n-s\bpw \in-

∏n-°p-∂p. Im≥k¿ D≠m-°m-hp-∂-Xm-Wv.

14. tIm∏¿ (Copper)

tIm∏¿ ss]∏p-Iƒ, Im¿jnI cwK-Øp-]-tbm-Kn-°p∂ Ipanƒ \min-

\n-Iƒ  F∂n-h-bn¬ \n∂pw tIm∏-dns‚ Awiw Pe-Øn-se-Øn-t®-cmw.

CXns‚bfhv IqSn-bm¬ a’y-ß-fpsS \mi-Øn\v Imc-W-am-Imw.

15. seUv (Lead)

s]bn‚ v, seUv ss]∏p-Iƒ, _m‰-dn-Iƒ F∂n-h-bpsS \n¿ΩmW

{]{In-b-bn¬ seUv ]pd-¥-≈-s∏-Sp-∂p. CXv Xe-t®m-dv, hr°-Iƒ F∂n-

hsb tZmj-I-c-ambn _m[n-°p-∂p. sNdp-∏-°m-cn¬ _p≤n-am-μy-Øn\pw

Imc-W-am-tb°mw.

16. sa¿°pdn (Mercury)

imkv{X D]-I-c-W-ßƒ, _m‰-dn-Iƒ, B¿°v emºp-Iƒ, t¢mdn≥

hmXIw F∂nh-bpsS \n¿ΩmW {]{In-b-bn¬ ]pd-¥-≈-s∏-Sp-∂p. CXv

ao\-amXm tcmK-Øn\v Imc-W-am-Ip-∂p.  sshI-ey-ap≈ Ip™p-ß-fpsS

P\-\-Øn\v CXv Imc-W-am-Imw.

17. t_cnbw (Barium)

s]bn‚ v, t]∏¿ F∂n-h-bpsS \n¿ΩmW {]{In-b-bn¬ ]pd-¥-≈-

s∏-Sp-∂p. ]co-£W arK-ß-fn¬ lrZ-b-Øn\pw hr°-Iƒ°pw amwk-

t]-in-Iƒ°pw XI-cm-dp-Iƒ D≠m-°p-∂-Xmbn sXfn-™n-´p-≠v.

Cu A≤ym-b-Øn¬ ]d-™-X-√msXbpw an° Pe-Kp-W-\n-e-hmc Af-

hp-tIm-ep-Ifpw a\p-jy-cn-ep-≠m-°m≥ km≤y-X-bp≈ tZmj-^-e-ß-sf-

∏-‰n-bp≈ ]cn-⁄m\w \mw t\Sn-bn-´p-≠v. CXn-\p-th≠n ]e-X-c-Øn-ep≈

]T-\-ßƒ temI-Ønse ]e cmPy-ß-fnepw \S-∂p-sIm-≠n-cn-°p-∂p. Fen,

Kn\n-∏∂n XpS-ßnb Pohn-I-fn¬ ]co-£Ww \S-Ønbpw ÿnXn-hn-hc

IW-°p-Iƒ tiJ-cn®pw a‰p-amWv CØ-c-Øn-ep≈ ]T-\-ß-ƒ \S-Øp-

∂Xv. imkv{Xo-b-amb ]ptcm-KXn [mcmfw ]pXnb cmk-]-Zm¿∞-ß-fpsS

D]-tbmKw Bh-iy-am°nsIm-≠n-cn-°p-∂p. CXn¬ ]eXpw Pe-t{km-X-

 p-I-fn-se-Øn-t®-cpIbpw AXv D]-tbm-Kn-°p-∂-h-cn¬ Btcm-Ky-{]-iv\-

ßƒ Df-hm-°p-Ibpw sNøp∂p. Cu kml-N-cy-Øn¬ imkv{X-]p-tcm-K-

Xn-b-\p-k-cn®v Pe-Kp-W-\n-e-hm-c-Øns‚ Af-hp-tIm-ep-Ifpw am\-Z-WvU-

ßfpw h¿≤n®p-h-cp∂p.
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A≤ymbw˛7

kwÿm-\Øv s]mXpth ImWp∂

Peaen-\o-IcW {]iv\-ßƒ˛]-cn-lm-c-am¿§-ßƒ

P-e-a-en-\o-IcW {]iv\ßƒ hym]-I-amb tIc-f-Øn¬ Ahsb

t\cn-Sp-∂-Xn-\p≈ am¿§-ß-sf-∏-‰n-bp≈ Ah-t_m[w AXy-¥m-t]-£n-X-

amb Hcp Imcy-am-Wv. kwÿm-\Øv s]mXpth ImWp∂ Pe aen-\o-

IcW {]iv\-ß-sf-∏-‰nbpw Ah-bv°p≈ efn-X-amb ]cn-lm-c-am¿§-ß-

sf-∏-‰nbpw hfsc {lkz-amb Hcp hnh-c-W-amWv Cu A≤ym-b-Øn¬

tN¿Øn-cn-°p-∂-Xv.

tIc-f-Ønse Pe-a-en-\o-I-cW {]iv\-ßƒ

1. _mIvSo-cnb aqe-ap≈ aen-\o-I-c-W-Øns‚ kqN-I-ß-fmb

tImfnt^mw _mIvSo-cn-b-I-fpsS km∂n-[yw.

2. pH aqey-Øn-s‚ Ipd-hv.

3. pH aqey-Øns‚ B[n-Iyw.

4. Ccp-ºns‚ B[n-Iyw.

5. Aan-X-amb Ie-°¬

6. Aan-X-amb ^vfqssd-Uv.--˛

7. Aan-X-amb t¢mssd-Uv.

8. Im¿_-WnI aen-\o-I-c-Ww

9. Aan-X-amb ImTn-\yw.

10. B¬tK-bpsS hf¿®

11. Im¿_-tW‰v ASn-™p-tNcpI

_mIvSo-cn-bsb Hgn-hm°p∂Xn\p≈ ^e-{]-Z-amb am¿§-ß-fmWv -

t¢m-dnt\j≥, Xnf-∏n-°¬ F∂n-h. (AWp-\-io-I-c-W-Øns‚ hniZhnh-

c-ßƒ A≤ymbw 12˛epw tImfn-t^m-an-s\-∏-‰n-bp≈ hni-Z-hn-h-c-ßƒ

A≤ymbw 5˛epw)

Pe-Øn¬ AæX A[n-I-am-hpI (Ip-d™ pH aqeyw) \ΩpsS

kwÿm\sØ 60 iX-am-\-Øn-e-[nIw Pe-t{km-X- p-I-sfbpw _m[n-

®n´p≈ {]iv\-am-Wv. `qan-bpsS ta¬a-Æn¬ \n∂pw Im¿_¨Utbm-

IvsskUv (CO
2
) Pe-Øn-e-en™p tNcp-∂-XmWv AæX IqSm≥ Imc-Ww
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A\p-tbm-Py-amb £mcw(-Ip-Ωm-bw) tN¿Øv Aæ-Xsb \n¿ho-cy-am-°p-

I-sb-∂-XmWv ]cn-lm-c-am¿§w.

pH aqey-Øn-s‚-bm-[n-Iy-ap≈ Pe-t{km-X- p-Iƒ Xmc-X-tay\ hfsc

Ipd-hm-Wv. Bgw IqSnb t_m¿sh-√p-I-fnepw aÆn\v {]tXy-I-X-bp≈

Nne ÿe-ß-fnepw pH aqeyw A[n-I-ap≈ Pew ImWm-dp-≠v. A[n-I-

amb pH aqeyw Ipd-bvt°≠ kml-Ncyw km[m-cW D≠m-In-√. F∂m¬

Aß-s\-sbmcp kml-N-cy-ap-≠mbm¬ i‡n Ipd™ Bkn-Up-Iƒ D]-

tbm-Kn®v CXp Ipd-bv°m-hp-∂-Xm-Wv.

Pew `qan-bn-eqsS Hen-®n-d-ßp-tºmƒ Pe-Øn-e-en™p tNcp∂

Im¬kyhpw, a·o-jy-hp-amWv {][m-\-ambpw `qK¿` Pe-Ønse ImTn-

\y-Øns‚ t{kmX- v. ImTn\yw am‰p-∂-Xn\v Im¬kyw, a·ojyw XpS-

ßnb teml-ßsf Pe-Øn¬ \n∂pw \o°w sNøpI F∂-XmWv am¿§w.

CXn\v D]-bp-‡-amb tkm^v‰vt\gvkv C∂v e`y-am-Wv.

Aan-X-amb ^vfqssd-UmWv as‰mcp {][m-\-s∏´ Pe-a-en-\o-I-c-W-

{]-iv\w. tIc-f-Øn¬ {][m-\-ambpw ]me-°m-Sv, Be-∏pg Pn√-I-fn-emWv

CXv Imcy-ambn I≠p-h-cp-∂Xv. F¶nepw a‰p Pn√-I-fnepw H‰-s∏´

^vfqssdUv B[nIyw ImW-s∏-Sp-∂p-≠v. Pew ASn-a-Æn-tebv°v Hen-®n-d-

ßp-tºmƒ aÆn-e-S-ßn-bn-´p≈ ^vfqssdUv Pe-Øn-e-en™p tNcp-∂p.

^vfqssdUv Pe-Øn¬ \n∂v am‰p-∂-Xn\v ]e am¿§-ßfpw \ne-hn-ep-s≠-

¶nepw Km¿lnI-amb Bh-iy-ßƒ°v BIv‰n-th-‰Uv Aep-an\ D]-tbm-

Kn-®p≈ efn-X-amb kwhn-[m\w Npcp-ßnb sNe-hn¬ Ct∏mƒ e`y-am-

Wv.

Pe-Øn¬ t¢mssdUv A[n-I-am-hpI F∂Xv s]mXpth IS¬Øo-

c-Øp≈ InW-dp-I-fnepw ^n¬´¿ t]mbn‚-dp-I-fnepw [mcmfw ImWp∂

Hcp {]iv\-am-Wv. IS¬sh≈w Ic-bn-te°v AXn-{I-an®p Ib-dp-∂-Xp-aq-

e-amWv Cßs\ kw`-hn-°p-∂-Xv. \ΩpsS Xoc-{]-tZ-iØv ]e-bn-SØpw

Cu {]iv\-ap-≠v. D∏v Pew Ic-bn-te°v AXn-{I-an®p Ib-dp-∂-Xns‚

imkv{Xo-b-amb XØz-ßfpw ]cn-lmcam¿§-ß-fp-sa√mw A≤ymbw 13 ¬

hni-Zo-I-cn-®n-cn-°p-∂p. F∂m¬ IS¬Xo-c-Ø-√m-sXbpw Nne-t∏mƒ Cu

{]iv\w ImWm-dp≠v. Nne Ipg¬ InW-dp-I-fnepw, ]me°mSv Pn√-bpsS

]e ̀ mK-ß-fn-ep-≈ km[m-cW InW-dp-I-fn-ep-amWv CXp-hsc Cu {]iv\w

tIc-f-Øn¬ IS¬Xo-c-Ø-√msX I≠n´p≈-Xv. t¢mssdUv A[n-I-ap≈

]mdbpw aÆpw aqe-amWv CXp-≠m-Ip-∂-Xv F∂v ]T-\-ß-fn¬ \n∂pw

a\- n-em-°m≥ km[n-®n-´p-≠v. Pe-Øn¬ \n∂pw t¢mss-dUv am‰p-∂-Xn\v

efn-X-amb ]cn-lmc am¿§-ß-sfm∂pw \ne-hn-en-√. CXn\v dnthgvkv
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Hmkvtam-knkv XØzw D]-tbm-Kn®v {]h¿Øn°p∂ henb ip≤o-I-cW

kwhn-[m-\-ß-fmWv apºv D]-tbm-Kn-®n-cp∂-Xv. CXns‚ D]-tbmKw Pe-

£maw t\cn-Sp∂ Ad_v cmPy-ß-fn-sems° hym]-I-am-Wv, F∂m¬ C∂v

hoSp -I-fn -ep -]-tbm-Kn -°m-hp∂ dnthgvkv Hmkvtam-knkv XØzw

{]mh¿ØnIam°nb sNdnb ip≤o-I-cW kwhn-[m-\-ßƒ am¿°-‰n¬

e`y-am-bn-´p-≠v. CXv ]pXnb kwhn-[m-\-am-b-Xn-\m¬ Ch-bpsS KpWe`y-

X-sb-∏‰n hy‡-amb cq]w e`n-t°-≠n-bn-cn-°p-∂p.

CXp-hsc ]d-™Xv s]mXp-hmb aen-\o-I-c-W-{]-iv\-ß-sf-∏-‰n-bmWv.

F∂m¬ C\n H‰-s∏´ aen-\o-I-cW {]iv\-ß-sf-∏-‰n-bmWv {]Xn-]m-Zn-°p-

∂-Xv.

Pe-Øn-ep-≠m-Ip∂ Im¿_-WnI aen-\o-I-cWw P\-km-{μX hfsc

IqSp-Xep≈- tIc-f-Øn¬ A]q¿ha√. hyh-km-b-ßƒ, Bip-]-{Xn-Iƒ,

hoSp-Iƒ F∂n-h-bn¬ \n∂p≈ amen-\y-ßƒ Pe-Øn-seØn tNcp-∂-

Xp-aq-e-amWv CXp-≠m-Ip-∂-Xv. IdpØ \ndw, Zp¿K-‘w, ao≥ NØp-s]m-

ßp-Itbm Ah Pohn-°p-∂-Xn\v sshjayw {]I-Sn -∏n -°p-Itbm

sNøpIsb∂sXms°-bmWv CXns‚ {]I-S-amb e£W-ßƒ. ka-{K-

amb Pe kwc-£W coXn -Xs∂-bmWv ]cn-lm-c-am¿§w. Pe-t{km-X- p-

I-fn¬ FØn-t®-cm-Ø-hn[w amen-\y-ßƒ \n¿am¿÷\w sNøp∂-Xn\v

km≤y-amb \√ amen\y kwkv°-cW coXn-Iƒ kzoI-cn-°pIsb∂Xv

G‰hpw {][m-\-am-Wv. Hcp ]t£ Hcp Pe-t{km-X- n¬ Im¿_-WnI

amen-\y-ßƒ IS∂p F¶n¬ BZyw B amen\y t{kmX v I≠p-]n-Sn®v

\o°w sNøWw. B t{kmX- n¬ \n∂pw Pew kmh-[m\w \o°w

sNbvXv AXns\ ip≤-am-°p-Ibpw AXn\ptijw t{kmX- n¬ ªo®nwKv

]uUtdm s]m´mkyw s]¿am-t·t‰m D]-tbm-Kn®v AWp-\-io-I-cWw hcp-

Øp-Ibpw sNøWw. Im¿_-WnI aen-\o-I-cWap≠mbn F∂p kwi-b-

ap-≠mbm¬ Pe-Øns‚ a‰p ]cmao‰dpIƒ°p ]pdsa BOD tbm COD

tbm ]cn-tim-[n-°-Ww. Dissolved Oxygen t]mse-bp≈ a‰p AfhvtIm-

epIfpsS ]cn-tim-[\bpw aen-\o-I-c-W-sØ-∏‰n [mcW e`n-°m≥ klm-

bI-am-Ipw.

InW-dp-I-fn¬ B¬tK hf-cp-∂-Xp-aq-e-ap≈ Pe-a-en-\o-I-cWw C∂v

[mcm-f-ambn I≠p-h-cp-∂p-≠v. cmhnse sXfn™ Pe-am-bn-cn-°pI shbn-

te¬-°ptºmƒ \ndw tami-am-IpI F∂-XmWv CXns‚ {]I-S-amb e£-

Ww. s]mXpth ]® \nd-amWv ImWm-dp-≈sX¶nepw Nnet∏mƒ a‰v \nd-

ß-fpw ImWm-dp-≠v. kqcy-{]-Imiw hogp∂ ÿe-Øm-bn-cn°pw CXns‚

{]I-S-amb hyXym-k-sa-¶nepw s]mXpsh InW-dnse Pe-Øns‚ KpW-

\n-e-hm-csØ CXv _m[n-°pw. B¬tK F∂m¬ Pe-Øn¬ hf-cp∂
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kky-am-Wv. ]I¬ ka-bØv kqcy-{]-Imiw ]Xn-bp-tºmƒ AXv IqSp-

X¬ i‡n {]m]n-°p-Ibpw cm{Xn ka-bØv Ah \n¿÷o-h-ambn ASn-

™p-t]m-hpIbpw sNøp-∂p. hoSns‚ apI-fn¬ Sm¶v aqSn-sh-°m-Xn-cp-

∂m¬ s]s´∂v AXn¬ ]mb¬ hf-cp-∂Xv CXn-s\m-cp-Zm-l-c-W-am-Wv.

]mbepw B¬tK-bpsS KWØn¬ s]´ Hcp Pe-k-ky-am-Wv. ]cn-lm-c-

am¿§w kqcy-{]-Imiw hogp-∂Xv XS-bp-I-sb-∂-Xm-Wv. F∂m¬ kμn-Kv≤-

L-´-ß-fn¬ t¢mdn≥ (ªo®nwKv ]uU¿) , Xpcniv F∂n-h-bp-]-tbm-Kn®pw

B¬tK aqe-ap≈ ieyw \nb-{¥n®p \n¿Ømhp-∂-XmWv. F∂m¬ IpSn-

sh≈ t{kmX- p-I-fn¬ Xpcn-ins‚ D]-tbmKw hnZ-Kv[-cpsS ta¬t\m-´-

Øn¬ am{Xta sNømhq.

FSp-Øp-]-d-tb≠ as‰mcp aen-\o-I-c-W-amWv Im¿_-tW‰v ASn-™p-

tNcpI F∂ t]cn-e-dn-b-s∏-Sp∂ shfpØ s]mSn ASnb¬. Sm¶pIfnepw

_mØvdqans‚ ̂ vtfmdnepw shfpØ s]mSn ImWpIsb∂-XmWv CXns‚

{]tXy-I-X. Ipg¬In-W-dnse Pe-ØnemWv {][m-\-ambpw Cu coXn-bn-

ep≈ {]iv\-ßƒ ImWp∂Xv. Cu {]iv\-ap-≠m-Ip-∂-Xns‚ ImcWw

efn-X-ambn ChnsS {]Xn-]m-Zn-°mw. `qan-bn-eqsS Hen-®n-d-ßnb Pe-Øn¬

ta¬∏-d-™-Xp-t]m-se-bp≈ cmk-{]-h¿Ø\-ßƒ \S-°p-∂p.

Cu {]h¿Ø\w aqew aÆn-\-Sn-bn-se-Øp∂ Pe-Øn¬ Im¬kyw

ss_Im¿_-tW‰v A[n-I-ambn D≠m-Ip-∂p. B PesØ ]ºv sNbvXv

Sm¶pI-fn¬ tiJ-cn-°p-tºmƒ A¥-co-£-Ønse km∂n-[y-Øn-\-\p-kr-

X -am -b -Xnepw IqSp -X¬ Im¿_¨ssUHm-Ivssk-Uv Aen -™p-

tN¿∂n´p≈Xv A¥-co-£-Øn-te°v c£-s∏-Sm-\m-cw-`n°p∂p X¬^-e-

ambn Xmsg-°mWp-∂Xp t]mse cmk-{]-h¿Ø-\-ßƒ sNøp∂p.

CO
2
 A¥-co-£-Øn-te°v c£-s]-Sp-tºmƒ Ca(HCO

3
)

2
 hnL-Sn®v

CaCO
3
 Dw Im¿t_m-Wn-°m-kn-Up-am-Ip-∂p. Cu CaCO

3
 BWv shfpØ

s]mSn-bmbn ImW-s∏-Sp-∂-Xv. Cu coXn-bn-ep≈ Pe-Kp-W-\n-e-hmc {]iv\-

ßƒ H‰-s∏-´p-am-{Xta ImWm-dp-≈p. \√-Xp-t]mse hmbp-hp-ambn _‘-

s∏-SpØn ]c-am-h[n Im¬kyw Im¿-_tW‰v Ah-£n]vX cq]-Øn-em-

CO
2
+H

2
O →  H

2
CO

3

CaCO
3
+H

2
CO

3
 →  Ca(HCO

3
)

2

→→→→ →

→→→→ →

H
2
CO

3 
 → CO

2
+H

2
O

Ca(HCO
3
)

2     
 → CaCO

3
+ H

2
CO

3
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°n-b-Xn\p tijw ASn-bn-°p-Ibpw ^n¬´¿ sNøp-I-bp-amWv  ]cn-lm-c-

am¿§w.

\ΩpsS kwÿm-\Øv ImW-s∏-Sp∂ {][m-\-s∏´ Pe-a-en-\o-I-cW

{]iv\-ß-sf-∏-‰n-bmWv ChnsS {]Xn-]m-Zn®-Xv. CX-√m-sXbpw [mcmfw Pe-

a-en-\o-I-cW {]iv\-ßsf Xncn-®-dn-bp-Ibpw Ah-bpsS hni-Zmw-i-ßƒ

tcJ-s∏-Sp-Øp-Ibpw sNbvXn-´p-≠v. B¿k-\n-Iv, ss\t{S-‰v, IoS-\m-in-\n-

Iƒ, a‰p slhn-sa-‰¬kv XpS-ßn-b-h-bpsS B[nIyw F∂nh temI-

Øn¬ ]e-ÿ-e-ß-fnepw Btcm-Ky -{]-iv\-ßƒ krjvSn -®n -´p -≈

Peaen\oIcW {]iv\ßfmWv. A]q¿Δambn \ΩpsS kwÿm\Øpw

CØcw aen\oIcW{]iv\ßƒ ImWmdp≠v.
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A≤ymbw 8

IpSn-sh-≈-Øn¬ Ccpºv

IpSn-sh-≈-Ønse Ccpºns‚bm[nIyw [mcm-f-ambn ImWp∂

Hcp Pe-a-en-\o-I-cW {]iv\-am-Wv. CXp-aq-e-ap≈ tZmj-^-e-ßƒ ]e-

t∏mgpw {]I-S-ambn ImW-s∏-Sp-∂-hbpw Atem-k-c-ap-≠m-°p-∂-h-bp-am-

Wv. CXn-s‚-bm-[nIyw aqe-ap-≠m-Ip∂ Pe-Kp-W-\n-e-hmc {]iv\-ßfpw

Ah-bpsS Imc-W-ßfpw tS_nƒ 2 ¬ sImSp-Øn-cn-°p-∂p.˛

9 4!�5�!�#� ����"���#$%4!��5��,�%��
�� � � ���%��	

: ��.��;�)��;����������<��"�� =��;������"���#$%4!�5�
0���>�������>�?@��1�A� (Fe2+) �B�!C� �;�����;���5�D
���<��"��2������$E�����	 F���'��=�,����>�7��$;���0F����'C�

��!�G�2��� ������!��;�����(Fe3+)
��.��%�	

H #�>>���'�I�!G #�>�>����J)�,�6
%���������
!�#�>��,�.�����A��%���,� 4!�5���K����J7��$;,�����
��)������������!�� ����,��.���� ������%��,����)����

���F<������,�.���!�#�>���L��
�����>��J�	

M =�������>�'5$����J ?@��1�)�%�'������(��#��1��
��7��ND�����G���D��� �">���#$%,�.�������%��4!��
)�O��,�������,�.�������'��!�� 5��P'QL����G�	(Staining).

R #�)������5�D��J����N���>�� #�)��$E�����5�DF���'C���!G�
�#(���7��;��P�)��>�� �I��������%��������4!��5��P���
�)��>���>���#S��	  ������!������>(Fe3+) � � � ��� �%� 	

T =��;��P����(�� *4!�5��I������J=��;���(�!�%
F�>����)��G�� 4!�5�?���)C�!��>�>��)7��$;�,�3���

���>�G�F�>����)�>��������%���	

Sl.
No. =��U��G�,������!7���,�ND ��!�G�ND

-���.�/��0��(1�%&�23��4����#(����5�6��(�.

* Aen-™p-tN¿∂ Ah-ÿ-bn-ep≈ Ccp-ºns\ HmIvko-I-cWw \SØn Ah-£n]vX cq]-

Øn-te°v am‰m≥ Ign-hp≈ _mIvSo-cn-b-I-fmWv Ch. leptothrix, Crenothrix F∂o t]cnep≈

Cu _mIvSo-cn-b-Iƒ Ferrous Ah-ÿ-bn-ep≈ Ccpºns\ HmIvkoI-cWw \SØn Fe(OH)3

B°n Ah-bpsS tZlØv hln-°p-Ibpw AXv a™-\n-d-Øntem Nph∂ \nd-Øntem D≈

Hmbn¬ t]mse ImW-s∏-Sp-Ibpw sNøpw. Ch-bpsS hf¿® Pe-Øn\v Acp-Nnbpw Zp¿K-

‘hpap≠m-°pw.
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aÆn¬ GI-tZiw 6% Ccp-º-S-ßn-bn-cn-°p-∂p. CXn¬ GI-tZiw

3% Pe-Øn¬ Aen-™p-tN-cm≥ km[n-°p∂ s^dkv (Fe2+) Ah-ÿ-

bnepw, 3% Pe-Øn-e-en-™p-tN-cm≥ km[n-°mØ, Ah-£n]vX cq]-Øn-

ep≈ s^dnIv (Fe3+) Bbpw \ne-\n¬°p∂p. ag sh≈w `qan-bn-eqsS

Hen-®n-d-ßp-tºmƒ s^dkv Ah-ÿ-bn-ep≈ Ccpºv Pe-Øn-¬ Aen™p

tNcp-∂p. F∂m¬ s^dnIv (Fe3+) Ah-ÿ-bn-ep≈ Ccpºv km[m-cW

\ne-bn¬ Aen-™p-tN-cp∂n-√. ]s£ Im¿_-WnI aen-\o-I-cWw Pe-

Øn¬ Ccpºen™p-tNcp∂-Xn-\p≈ km≤yX h¿≤n∏n-°pw. CXv _mIvSo-

cn-b-bpsS {]h¿Ø\Øn\v A\p-Iq-e-amb kml-Ncyw krjvSn-°p-Ibpw

AXv CO2 s‚ Dev]m-Z-\-hpw X∑qew Pe-Øns‚ AæXbpw h¿≤n∏n°p-

∂Xn\v Imc-W-am-Ip-∂p. AXv Pe-Øns‚ [mXp-e-h-W-ßsf Aen-bn®v

tN¿°p∂-Xn-\p≈ Ignhv (solubility) h¿≤n∏n°pw. Nne _mIvSo-cn-b-Iƒ

aÆn-ep≈ s^dnIv (Fe3+) Bbn \ne-\n¬°p∂ Ccp-ºns\ Ce-Ivt{Sm¨

kzoI-cn-°p-∂-Xn\p th≠n D]-tbm-Kn-°p-∂-Xn-eqsS AXns\ s^dkv

(Fe2+) Bbn am‰p-Ibpw Aßs\ Pe-Øn¬ IqSp-X¬ Ccpºv Aen™p

tNcpIbpw sNøp-∂p.

`qan-bn-eqsS Hen-®n-d-ßp∂ PeØn¬ Ccpºv, ]©-kmc sh≈-

Øn-se∂ t]mse Aen™p tNcp-I-bm-Wv sNøp∂Xv. InW-dp-I-fn¬

\n∂pw t_m¿sh-√p-I-fn¬ \n∂pw ]ºv sNbvXv ]pd-sØ-Sp-°p∂ Pew

{]Y-aZrjvSym Ccpºv cpNn-b-√msX {]I-S-amb a‰p hyXym-k-sam∂pw

ImWn-°p-∂ns√¶nepw Ipd®p kabw hmbp-hp-ambn kº¿°-Øn-

te¿s∏-´p-I-gn™m¬ Ie-ßm≥ XpS-ßp-∂p.. Pe-Øn-e-en™p tN¿∂

Ccpºv (Fe2+) {]Ir-Xn-bn-ep≈ HmIvkn-P-\p-ambn {]h¿Øn°p-∂Xv aqe-

ap-≠m-Ip∂ Ccp-ºns‚ HmIvssk-UmWv Cß-s\-sbmcp am‰-ap-≠m-Ip-∂-

Xns‚ ASn-ÿm\Imc-Ww. Cu {]h¿Ø\sØ HmIvko-I-cWw F∂p-

]d-bp-∂p. Aen™p InS∂ s^dkv Ahÿbnep≈ Ccpºv HmIvko-

I-cWw aqew s^dn°v (Fe3+) Ah-ÿ-bn-te°v amdn Ah-£n-]vX-am-Ip-

∂p. Cu Ah-£n-]vXsØ Pe-Øn¬ \n∂pw ASnbnt®m ^n¬´¿ aptJ-

\tbm Hgn-hm-°p-I-sb-∂-XmWv PeØn¬ \n∂pw Ccp-ºv am‰p-∂-Xn\v

s]mXpth D]-tbm-Kn-°p∂ ip≤o-IcW coXn-bpsS ASn-ÿm\XXzw,

HmIvko-I-cWw ]q¿Æhpw thK-X-tb-dn-b-Xp-am-t°-≠Xv Ccpºv ip≤o-I-

cWw IqSp-X¬ ̂ e-{]-Z-am-°p-∂-Xn\v AXy-¥m-t]-£n-X-am-Wv. Pe-Øns‚

pH. aqeyw (£mcX) IqSn-bn-cp-∂m¬ HmIvko-I-cWw IqSp-X¬ ^e-{]-Z-

am-Ipw. Hcp bqWn‰v pH aqeyw h¿≤n∏n-°p-tºmƒ HmIvko-I-cWw GI-

tZiw 100 Cc´n h¿≤n°p-∂p. AXp-t]mse HmIvkn-P-s‚-b-fhv PeØn¬

IqSn -bn -cn -t°-≠Xpw Bh-iy -am -Wv . ta¬∏-d™ hkvXp -XIƒ
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IW-°m°ptºmƒ˛ Pe-Øn¬ \n∂pw Ccpºv am‰p∂ kwhn-[m-\-Øn\v

Xmsg-∏-d-bp∂ LS-I-ß-fp-≠m-Ipw.

1. pH aqeyw Ipd-hm-sW¶n¬ AXv h¿≤n∏n-°p-∂-Xn-\m-bn

IpΩmbw tN¿°p∂Xn-\p≈ kuI-cyw.

2. Pe-Øn-ep≈ HmIvkn-P≥ h¿≤n∏n-°p-∂-Xn-\mbn hmbp-hp-

ambn _‘-s∏-Sp-Øm-\p≈ kuIcyw

3. HmIvko-I-cWw \S-∂Xv aqe-ap-≠m-Ip∂ Ccp-ºns‚ HmIvssk-

Up-Iƒ ASn-bn-°m-\pw -Bh-iy-sa-¶n¬ ^n¬´¿ sNøm\pw

B-h-iy-amb kwhn-[m\ßƒ.

Ccp-ºns‚ HmIvssk-Up-Iƒ°v Xmc-X-tay\ `mcw IqSp-X-ep-≈-Xn-

\m¬ X\nsb ASn-bn-°m≥ km[n-°p-∂-Xm-Wv. F∂m¬ CXn-\p-th≠n

IqSp-X¬ kabw Pew A\-ßmsX \n¿Øp∂-Xn-\p≈ kwhn-[m-\-sam-

cp-t°-≠n-hcpw GI-tZiw 15 apX¬ 20 hsc aWn-°q¿ kabw CXn-\m-

h-iy-am-Wv. ]s£ A\p-Iqe Imem-h-ÿ-bn¬ HmIvko-I-cWw icn-bmb

hn[-Øn¬ \S-°p-∂-Xn\v c≠v aWn-°qdn¬ Ipd®v ka-bta Bh-iy-ap-

≈p. AXn-\m¬ ta¬∏-d™ XXz-ap-]-tbm-Kn®v ]e-X-c-Ønepw Pe-Øn¬

\n∂pw Ccpºv am‰m-hp-∂-Xm-Wv.

1. HmIvko-I-cWw \S-∂p-I-gn™ Ccp-ºp≈ Pew IqSp-X¬

kabw A\-ßmsX \n¿ØpI. (GI-tZiw 15 apX¬ 20 hsc

aWn-°q¿).

2. HmIvko-I-cWw \S∂v Ign-™-bp-S≥ Xs∂ ^n¬´¿ sNbvsX-

Sp-°p-I.

3. HmIvko-I-cWw \S-∂-Xn\v tijw km[n-°p∂{X kabw

sh≈w A\-ßmsX \n¿ØnbXn\ptijw (`m-Kn-I-amb ASnbn-

°¬) ^n¬´¿ sNøpI.

Ccpºv am‰m≥ D]-tbm-Kn-°m-hp∂ G‰hpw efn-X-amb am¿§w

ASn-bn¬ \n∂pw 10cm apI-fn¬ Hcp hmƒhv LSn-∏n® _°‰v D]-tbm-Kn-

®p≈-Xm-Wv. Cu _°‰n¬  Ccp-ºp≈ Pew IpΩmbw tN¿Øv Cf-°n-b-

Xn -\p -tijw shdpsX sh°p-I. (Nn{Xw 9) tN¿°p∂ IpΩmb

Øns‚bfhv Pe-Øns‚ pH aqeysØ B{i-bn-®n-cn-°p-∂p. AXp

I≠p]nSn°p-∂-Xn\v Hcp et_m-d-´-dn-bpsS klmbw kzoI-cn-°p-∂-XmWv

DNn-Xw. F¶nepw km[m-cW Pe-Øn\v 1000 en‰-dn\v GI-tZiw 40 apX¬

70 {Kmw hsc IpΩmbw Bh-iy-ambn hcm-dp-≠v. 15 apX¬ 20 hsc aWn-

°q-dn-\p-tijw t\m°p-tºmƒ _°-‰ns‚ ASn-bn¬ sNfn-b-Sn-™n-cn-°p-

∂-Xp-Im-Wmw. Sm∏neqsS ]pd-Øp-In-´p∂ Pew ip≤-amb-Xm-bn´pw a\-

 n-em-°mw.
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_°‰v

IpΩmbw

ASn™ptN¿∂ Ccpºv

Sm∏v

15 aWn-°q¿
A\-ßmsX
sh°pIip≤o-I-cn-t° Pew

Nn{Xw 9 _°-‰n¬ Ccpºv am‰p∂ coXn
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Bleaching
powder and
sand & lime if
required

Plastering
(CM 1:3).

Nn{Xw 10 InW-‰n¬ Ccpºv am‰p∂ coXn

InW-dp-I-fn¬ Xs∂ IpΩm-bhpw ªo®nwKv ]uUdpw tN¿Øv Ccpºv

am‰p∂ coXnbpw ]ecpw sNømdp-≠v. CXn¬ IpΩm-bhpw ªo®nwKv

]uUdpw ]qgn-bn¬ \√-Xp-t]mse anIvkv sNbvX tijw XpWn-bn¬

sI´n InW-‰n-en-d°n ta¬`m-KØv \√-Xp-t]mse Cf-°p∂p (Nn{Xw 10).

AXn-\p-tijw Iptd kabw InWdnse -Pew A\-ßmsX \n¿ØnbXn-

\p-tijw _°‰v D]-tbm-Kn®v InW-dns‚ apI-fn¬ \n∂pw sh≈w tImcn-

sb-Sp-°p-Itbm tamt´m-dns‚ ̂ p v́ hm¬hv Pe-\n-c-∏n\p sXm´p-Xmsg sh®v

]ºv sNøpItbm sNbvXm¬ \√ sh≈w e`n-°p-∂-Xm-Wv. km[m-cW

\ne-bn¬ sshIn´v ªo®nwKv ]uUdpw IpΩmbhpw Ie-°n-b-Xn-\p-tijw

cmhnse ]ºv sNbvsX-Sp-°p∂ coXn-bmWv A`n-Im-ayw.ASpØSpØv

[mcmfw InW-dp-I-fp-≠m-bn-cn-°p-Ibpw Ah-bn¬ \n∂pw \nc-¥-c-ambn

]ºnwKv \S-°p-Ibpw sNøp∂p F¶n¬ Cu coXn {]mtbm-Kn-I-a√.

]ºnwKv \S-°p-tºmƒ ̀ qK¿`Pe-Øn\v Ne\w kw`-hn-°p-∂-Xn-\m¬ ASn-

™p-tNc¬ \S-°n-√.

ip≤o-I-cn-t°-≠ Pew
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Sm¶p-I-fp-]-tbm-Kn®v Ccpºv am‰p∂ coXn C∂v [mcmfw Bfp-

Iƒ D]-tbm-Kn-°p-∂p-≠v. Sm¶n¬ sh≈w \ndbv-°p-∂-Xn-s\m∏w Bh-

iy-Øn\p IpΩmbw tN¿Øv pH. aqeyw h¿≤n-∏n®v 15 aWn-°q-dn-e-

[nIw A\-ßmsX \n¿Øn-b-Xn-\p-tijw Sm¶ns‚ ASn-bn¬ \n∂pw

10 cm Hmfw Db-c-Øn¬ LSn-∏n® hm¬hn-eqsS sh≈w ]pd-sØ-Sp-

°p-∂sb∂-Xm-Wv Cu coXn-bpsS ASn-ÿm\w.
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ip≤o-I-cn-t° -Pew

ip≤o-I-cn® PewIgp-Ip-∂-Xn-\p≈
hmƒhv

ASn-™p-tN¿∂ Ccpºv

IpΩmbw

Nn{Xw 11 Sm¶p-I-fp-]-tbm-Kn®v Ccpºv am‰p∂ coXn

H∂n\p ]Icwc≠p Sm¶p-Iƒ amdn amdn ta¬∏-d™ coXn-bn¬ D]-

tbm-Kn-°p∂-h-cp-ap-≠v. Cu coXn D]-tbm-Kn®v Ccpºv am‰m≥ {ian-°p-

tºmƒ Sm¶ns‚ \n¿ΩmW coXn-bn¬ {i≤n-t°≠ Nne Imcy-ß-fp-≠v.

Ccp-ºp≈ Pew IpΩmbw tN¿Øv \n¿Øn°-gn-™m¬ ASn-bn¬ Ie-

°-e-Sn-bpw. B Ie-°-sem-gn-hm-°p-∂-Xn\v ̂ e-{]-Z-amb kwhn-[m\w Bh-

iy-am-Wv. Sm¶ns‚ Hcp hitØ°v sNdnb sNcnhv sImSp-°p-Ibpw

AhnsS Hcp hm¬hv (scour valve) ÿm]n®v s]s´∂v Sm¶v Igp-Ip-∂-Xn-

\p≈ kwhn-[m\w G¿s∏-Sp-Øp-Ibpw sNøWw.

8.1 sSdm-^n¬ D]-tbm-Kn®v Pe-Øn¬ \n∂pw Ccpºv am‰p-∂-Xn-\p≈

kwhn-[m\w

`ph-t\-iz-cnse C.S.I.R ÿm]-\-amb I.M.M.TI≠p ]nSn-®Xpw Ct∏mƒ

\ΩpsS \m´n¬ hym]-I-am-bn-s°m-≠n-cn-°p∂Xp-amb Hcp Ccpºv ip≤o-

I-cW coXn-bm-Wn-Xv. t¢bpw, ]qgn-a-Æpw, Ad-°-s∏m-Snbpw \n›n-X-amb

Af-hn¬ anIvkv sNbvXv hrØm-Ir-Xn-bn-ep≈ UnkvIns‚ cq]-Øn-

em°nbXn\p tijw \√-Xp-t]mse NqSm-°p-∂p. NqSm-°p-tºmƒ Ad-

°-s∏mSn Icn™p t]mIp-∂-Xn-\m¬ cq]-s∏-Sp∂ sNdnb kpjn-c-ß-fn-

eqsS ^n¬´-dnßv \S-°p-∂p, Cßs\ ^n¬´-dnßv \S-°p-tºmƒ Pew

ip≤o-I-cn-°-s∏-Sp-∂p. Pe-Øn-ep≈ Ccp-ºv, _mIvSo-cnb XpS-ßnb

ip≤o-I-cn-t°-≠ Pew
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amen-\y-ßsf am‰p-∂-Xn\v CXv D]-bp-‡-am-Wv. CØ-c-Øn-ep-≠m-°nb

hrØm-Ir-Xn-bn-ep≈ UnkvIp-I-fn-eqsS ip≤o-I-cn-t°≠ Pew IS∂p

t]mIp∂Xn\p≈ kuIcyw G¿s∏-Sp-ØWw Hcp Sm¶ns\ Xmsgbpw

apI-fn-ep-ap≈ c≠p Iºm¿´p-sa‚p-I-fmbn th¿Xn-cn°pI. Nn{XØn¬

ImWn-®n-cn-°p-∂-Xp-t]mse Zzmc-ap-≠m°n ^n¬´¿ ÿm]n-°p-∂p.

ip≤n-I-cn-t°≠ Pew apI-fnse Sm¶n¬ Hgn-°p-I. sSdm-̂ n¬ ̂ n¬ -́

dn-eqsS ^n¬´¿ sNø-s∏´ Pew ASn-bnse Sm¶n¬ tiJ-cn-°-s∏-Sp-∂p.

H∂n\pw ]Icw ]e ^n¬´-dp-Iƒ ÿm]n®v ip≤o-I-c-W-Øns‚ thKX

h¿≤n-∏n-°m-hp-∂-Xm-Wv.

Nn{Xw 12 sSdm-^n¬ D]-tbm-Kn®v Ccpºv am‰p∂ coXn.
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A≤ym-bw˛9

  InWdp-IfpsS ]cn-]m-e\w

a\p-jy-Po-hn-X-Øn\v AXy-¥m-t]-£n-X-amb Aaq-ey-\n-[n-I-fmWv

InW-dp-Iƒ. agsh≈w kw`-cn®v th\¬°m-eØv Bh-iym-\p-k-cWw

Du‰n-Ø-cp∂ Cu Pe-t{km-X- p-Iƒ \ΩpsS kwÿm-\Øv ]e {]tZ-

i-ß-fnepw \nXy Pohn-X-Øn\v Hgn®p IqSm≥ km[n-°mØ LS-I-am-

Wv. A≥]Xp e£-Øn-e-[nIw InW-dp-I-fp≈ tIcfw temI-Øn¬ Xs∂

InW¿ km{μ-X-bn¬ ap∂n¬ \n¬°p∂ {]tZ-i-ß-fn-sem-∂m-Wv.  P\-

kwJym h¿≤-\-hns‚ A\p-]m-X-Øn¬ IpSpw-_-ß-fpsS FÆw h¿≤n-

®Xpw Hmtcm IpSpw-_hpw X\-Xmb ip≤ Pe-t{km-X v thW-sa-∂-`n-e-

jn-®Xpw Ch-bpsS FÆ-Øn-ep-≠mb h¿≤-\-hn\v Imc-W-am-bn. ip≤-

Pe e`y-X-bpsS ]e hi-ßfpw ]cn-K-Wn-°p-tºmƒ InW-dp-I-fpsS

B[nIyw A`n-Im-ay-a-√. `qK¿`-P-e-hn-Xm\w Xmgv∂pt]m-Ip-∂-Xn\pw aen-

\o-I-cWw h¿≤n-°p-∂-Xn\pw CXp Imc-W-am-Ipw.

^e-{]-Z-amb ip≤-Pe hnX-cW ]≤-Xn-I-fpsS A`m-hØn¬ InW-

dp-Iƒ am{XamWt√m IpSn-sh-≈-Øn\m{ibw. P\-km-{μ-Xbpw InW¿

km{μ-Xbpw h¿≤n-®Xpw Pohn-X-Øns‚ F√m taJ-e-I-fnepw t\Snb

]ptcm-K-Xn-bpsS ]m¿iz-^-e-amb amen-\y-ßfpw `qK¿`-Peaen-\o-I-c-W-

Øn-\n-S-bm-°n-sb-∂Xv X¿°-an-√mØ hkvXpXbm-Wv. AXn-\m¬ InW¿

Pe-Øns‚ KpW-\n-e-hm-c-Øn-ep≈ hyXn-bm-\-ßfpw a‰v A\p-_‘ hnj-

b-ßfpw ]e ÿm]-\-ß-fpw hy‡n-I-fpw ]T\ hnt[-b-am-°p-Ibpw

\ΩpsS kwÿm-\sØ InW¿ Pe KpW-\n-e-hm-csØ∏‰n Gsd Bt£-

]-ßƒ Db¿∂p-h-cn-Ibpw sNbvXn´p≠v. Cu kml-N-cy-Øn¬ InW¿

Ipgn-°p-∂Xpw Ahsb ]cn-]m-en-°p-∂Xpw {i≤-bm-h-iy-ap-≈-, -im-kv{Xo-

b-amb ]T-\-ßƒ°pw, Kth-j-W-ßƒ°pw \√ km[y-X-bp≈, Hcp taJ-

e-bm°n am‰n-bn-´p-≠v. AXn-\m¬ InW¿ \n¿Ωm-W-Ønepw ]cn-]m-e-\-

Ønepw {i≤n-t°≠ Nne Imcy-ß-sf-∏‰n ChnsS {]Xn-]m-Zn-°p-∂p.

InW-dns\ kw_-‘n-®n-S-tØmfw {]m[m-\y-ta-dnb c≠p LS-I-

ß-fmWv InW-dns‚ apI-fn-te-°p-b¿∂p \n¬°p∂ Bƒa-dbpw Np‰pw

]Wn-bp∂ ]mX-bpw. Pohn-Itfm a‰p hkvXp-°tfm hogp-∂Xpw `qan-

bpsS {]X-e-Øn¬ \n∂pw ag-sh-≈w t\sc Hgp-In-ho-gp-∂Xpw Bƒad

XS-bp-∂p. InW-dn\v Np‰pw sI´p∂ ]mX, Pew ]m¿iz-̀ n-Øn-bn-eqsS i‡n-

bn¬ Hgp-Ip-∂Xpw AXp aqe-ap-≠m-Ip∂ aen-\o-I-c-Whpw InW-dn-Sn®nepw

XS-bp-∂p. CXn¬ ]mX-bpsS \n¿ΩmWw IqSp-X¬ {i≤n-t°-≠-Xm-Wv.



�

]mX-bpsS hoXn Ipd-hm-bn-cp-∂m¬ ag s]øp-tºmƒ Pew InW-dns‚

`nØn-bn-eqsS Hen-®n-d-ßm-\pw AXp `qan-bpsS {]X-e-Øn¬ \n∂pw amen-

\y-ßƒ thKw InW-‰n-se-Øm\pw CS-bm-°pw. ]mXbv°v hoXn IqSp-X-

ep-s≠-¶n¬ Pew aÆn-eqsS Hen-®n-dßn `qan-bnse Pe-\n-c-∏n¬ (hm-´¿

tS_nƒ) t\cn´v FØn-t®-cp-∂p. hm´¿ tS_n-fn¬ \n∂pw Pew InW-‰n-

se-Øn-t®-cp-∂-XmWv ChbpsS kpc-£bv°pw Pe-Øns‚ KpW-\n-e-hmcw

\ne-\n¿Øp-∂-Xn\pw A`n-Im-ayw. Nn{Xw˛13-˛¬ {i≤n-°pI a-bn¬

]mXbv°v hoXn Ipd-hm-b-Xn-\m¬ `nØn-bn-eqsS Pew Hen-®n-d-ßp-∂p.

F∂m¬  b˛bn¬ hoXn IqSnb ]mX-bm-b-Xn-\m¬ ag sh≈w t\sc

hm´¿ tS_n-fn-se-Øp-∂p.

Iag
Iag

Pe-\n-c∏v
Ihm´¿tS-_

nƒ
I
hm´¿

tS
-_

nƒ

Iag
Iag

Pe-\n-c∏v
Ihm´¿tS-_nƒ

I
hm´¿t

S-_nƒ

Nn{Xw 2 hoXnIqSnb ]mX-bp≈ InW¿

Fa
Hb

Nn{Xw 13 InWdpw ]mXbpw

]m¿iz-ß-fn¬ ̀ nØn-bn-√mØ InW-dp-I-fn¬ ]mX°v IqSp-X¬ hoXn-

bm-h-iy-amWv. Cß-s\-bp≈ InW-dp-I-fn¬ Nn{XØn¬ ImWn-®n-cn-°p-

∂Xv t]mse ]m¿iz-ß-fn-eqsS Pe-sam-gp-In-bm¬ CSn-bm\pw aen-\o-I-c-

W-ap-≠m-Im-\p-ap≈ km[yX IqSp-X-em-Wv.

`qan-bpsS {]X-ehpw InW-dnse Pe-\n-c∏pw Gsd hyXym-k-an-√mØ

ÿe-ß-fn¬ Pe e`yX IqSp-X-ep-≠m-Ip-sa-¶nepw aen-\o-I-cW km[y-

X-tb-dpw. `qan-bpsS {]X-e-Øn¬ ]e t{kmX- p-I-fn¬ \n∂pw, {]tXy-

In®v a\p-jy-{]-h¿Øn aqe-ap-≠m-Ip∂ amen-\y-ßƒ t\sc InW-dn-se-

Øn-t®-cp-∂-Xn\p≈ km[yX IqSp-∂-XmWv CXn\v ImcWw. Cß-s\-

bp≈ ÿe-ß-fn¬ InW¿ Ipgn-°p-tºmƒ {i≤n-t°≠ Nne Imcy-

ßfp≠v. apI-fn¬ \n∂pw Hcp \n›nXbfhv InW¿ `nØn, Pew IS-

°mØ coXn-bn¬ ]Wn-X-Xm-bn-cn-°-Ww. Bh-iy-sa-¶n¬ ]pdw `mKw

kna‚ v D]-tbm-Kn®v tX®m¬ Pew `nØn-bn-eqsS InW-dn-te°v IS-°p-
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Pew IS-Øn-hn-SmØ {]Xew
Pew IS-Øn-hn-Sp∂ {]Xew

Iag Iag

Pe-\n-c∏v
Pe-\n-c∏v Pe-\n-c∏v

 Nn{Xw 14 Pe-\n-c∏v Db¿∂p \n¬°p∂ ÿe-ß-fnse InW-dp-Iƒ

th\¬°meØv InW¿ Ipgn-°p-Ibpw Pew e`n-°m-Xn-cn-°p-Ibpw

sNbvXp Ign-™m¬ AØcw InW-dp-Iƒ A\p-tbm-Py-am-sW-¶n¬ `qP-

e-]-cn-t]m-j-W-Øn\v D]-tbm-Kn-°m-hp-∂-Xm-Wv. AXv km[y-a-√-¶n¬

InW¿ aqSp-∂-XmWv DNn-Xw. A√mØ ]£w ̀ mhn-bn¬ CXns\ amen\yw

\nt£-]n°p-∂-Xn\v D]-tbm-Kn-°m≥ km[y-X-bp-≠v. th\¬°meØv Pew

e`n-®n-s√-¶nepw ag s]bvXp Ign-bp-tºmƒ B InW-dp-I-fn¬ PehnXm\w

Db¿∂v \nt£-]n® amen-\y-ßƒ  `qK¿` Pe-Øn-e-en™v tNcp-Ibpw

AXv kao-]-{]tZ-isØ `qK¿`-Pew aen-\o-I-cn-°-s∏-Sp-∂-Xn\v CS-bm-Ip-

Ibpw sNøpw.

\ΩpsS \m´n¬  D]-tbm-Kn-°mØ [mcmfw InW-dp-I-fp-≠v.

s]mXphmbp-≈Xpw  hy‡n-I-fptSXpw, ÿm]-\-ß-fpsSXpsa√mw CXn¬

Dƒs∏-Spw. AXn¬ ]eXpw  amen\y \nt£-]-Øn-\p-]-tbm-Kn-°p-Ibpw

X∑qew kao] {]tZ-isØ `qK¿`Pe-Øns‚ aen-\o-I-c-W-Øn\v Imc-

Wamhp-Ibpw sNøp-∂p-. AXn\m¬ AØ-c-Øn-ep≈ F√m InW-dp-Ifpw

aqtS-≠-Xm-h-iy-am-Wv.

∂Xv XS-bm-hp-∂-Xm-Wv. Np‰p-ap≈ ]mXbv°v IqSp-X¬ hoXnbpw Bh-

iy-am-Wv. Aßs\ sNbvXm¬ `qan-bpsS {]X-e-Øn¬ \n∂pw Pew ASn-

bn-se-Øn-t®-cm≥ IqSp-X¬ Zqcw bm{X sNtø-≠n-hcpw B ka-bØv

Pew {]IrXym Xs∂ \S-°p∂ ip≤o-I-c-W-Øn\v hnt[-b-am-Ip-∂p.

F∂m¬ CØ-c-Øn¬ InW-¿ ]Wn-bp-tºmƒ Pew InW-‰n-tebv°v IS∂p

hcp-∂-Xn\v {]bm-k-ap≈ t¢ Ie¿∂ aÆnemWv InWdns‚ ASn `mKw

ÿnXn-sN-øp-∂-sX-¶n¬ Pe-e-`yX Ipd-bpw. AXn-\m¬ InW-dns‚ ASn-

`mKw Pe-e-`y-X-bv°p≈ aÆn¬ ÿnXn-sN-øp∂ coXn-bn-em-bn-cn-°Ww

InW-dns‚ \n¿Ωm-Ww.
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ag-bn-eqsS `qan-bpsS {]X-e-Øn-se-Øp∂ Pew `qan-bn-eqsS Hen-®n-

dßn InW-dp-I-fn-seØnt®cp-∂p. Cß-s\-sbm-gp-Ip-tºmƒ aÆp-ambn

`uXn-Ihpw cmk-]chp-amb {]h¿Ø-\-ßƒ \S-°p-Ibpw aÆns‚ kz`m-

h-a-\p-k-cn®v Pe-Øns‚ KpW-\n-e-hm-c-Øn¬ A\p-Iq-e-hpw, {]Xn-Iq-e-

hp-amb am‰-ßƒ°n-S-bm-Ip-Ibpw sNøp-∂p. AXm-bXv Pew Hen-®n-d-

ßp∂ hgn-bn-ep≈ aÆv tami-am-sW-¶n¬ Pe KpW-\n-e-hmchpw tami-

amIpw. AXp t]mse aÆns‚ KpW-\n-e-hmcw \∂m-bn-cp-∂m¬ Pe-Øns‚

KpW-\n-e-hm-chpw \∂m-bn-cn-°pw. AXn-\m¬ InW¿ Ipgn-°p-∂Xv

Ft∏mgpw \√ aÆn-em-bn-cn-°p∂-XmWv DNn-Xw.

D]-tbm-Kn-°p∂ tamt´m-dp-I-fpsS Imcy-Ønepw \nb-{¥Ww Bh-

iy-am-Wv. i‡n Ipd™ tamt´m-dp-Iƒ D]-tbm-Kn®v IqSp-X¬ kabw

sIm≠v sh≈w hen-s®-Sp-°p-∂-XmWv DNn-Xw. At∏mƒ InW-‰n-te-°p≈

Hgp-°ns‚ i‡n Ipd-bp-Ibpw Pew kmh-[m\w ^n¬´¿ sNbvXv InW-

dp-I-fn-se-Øn-t®-cp-Ibpw sNøp-∂p. i‡n IqSnb tamt´m¿ D]-tbm-Kn-

°p-tºmƒ InW-‰n-te-°p≈ Hgp°v i‡n IqSn-b-Xm-Ip-Ibpw Nne-t∏mƒ

aÆn-eqsS ss]∏p t]mse Hcp Zzmc-ap-≠mbn AXn-eqsS Pew InW-‰n-

te°v ÿnc-ambn Hgp-Im-\n-S-bmIp-Ibpw AXv Ie-°¬ t]mep≈ aen-

\o-I-c-W-Øn\v Imc-W-am-hp-Ibpw sNøpw

bmZr-—n-I-ambn Hcp InW¿ ]pdØp \n∂p≈ Fs¥-¶nepw hkvXp-

°ƒ hoWv aen-\o-I-cn-°-s∏-´p F∂p- I-cp-XpI. AhnsS kml-N-cy-a-\p-

k-cn®v Xmsg-∏-d-bp∂ bp‡-amb coXn Ah-ew-_n-t°-≠-Xm-Wv. hoW-

hkvXp Jc-]-Zm¿∞-am-sW¶n¬ Ign-hXpw thKw FSp-Øp-I-f-b-Ww.

{Zhm-h-ÿ-bn-ep≈ Fs¥-¶n-ep-am-sW¶n¬ ]ºv sNbvXv ]pd-Øp-I-f-bp-

I-sb-∂-co-Xn-Xs∂ thWw Ah-ew-_n-°m≥. C°m-cy-Øn¬ Ime-X-am-k-

ap-≠m-bm¬ hoW amen\yw InW-dns‚ ]m¿iz-ß-fn-te°v hym]n-°m\pw

AXv B {]tZ-isØ `qK¿`Pe-Øn¬ aen-\o-I-cW kz`mhw Iptd-\m-f-

tØ°v \ne-\n¬°m\p-ap≈ km[y-X-bp-≈-Xn-\m¬ Ime-Xm-akw IqSm-

sX-bp≈ \S-]-Sn-Iƒ A\n-hm-cy-am-Wv. F∂m¬ Cubm-h-iy-Øn\v InW-

dn¬ [mcmfw Pe-ap-≈-t∏mƒ i‡n IqSnb tamt´m¿ D]-tbm-Kn-°p-∂-

Xn\pw -Nn-e- ]-cn-an-Xn-I-fp-≠v. Nne-t∏mƒ i‡n-Iq-Snb tamt´m¿ D]-tbm-

Kn®v ]ºv sNbvXm¬ Hgp-°ns‚ i‡n-bn¬  `nØn- s]m´m\pw aÆn-eqsS

ss]∏p-Iƒ t]mse Zzmc-ßƒ D≠m-Im\pw ]n∂oSv InW¿ Pew Ie-ßp-

∂-Xn-\p-an-S-bm-Ipw. [mcmfw Pe-ap-≈-t∏mƒ hoW amen\yw Kuc-h-ta-dn-

b-X-s√¶n¬ InW¿ h‰n-°m≥ {ian-t°-≠-Xn-√. Iptds» Pew ]ºv

sNbvXv Ign-bp-tºmƒ ]Icw \√ Pew InW-dn-te-s°m-gp-In-sb-Øp-Ibpw

]e Znhkw Cu coXn XpS-cp-Ibpw sNøp-tºmƒ Pew ip≤-amIpIbpw
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sNøpw. F∂m¬ aen-\o-I-cW-ap-≠m-bXv ]pd-Øp-\n∂pw hoW GsX-

¶nepw hkvXp°ƒ aptJ-\-bm-sW-¶n¬ am{Xta ta¬∏-d-™-Xp-t]m-se-

bp≈ {]hrØn hnP-b-I-c-am-Iq. adn®v  h-cp∂ Ddh Xs∂ aen-\o-I-cn-

°-s∏-´-Xm-sW-¶n¬ Aßs\ aen-\o-I-c-W-ap-≠m-Im-\p-≠mb ImcWw

I≠p-]n-Sn®v B aen-\o-I-cW t{kmX v Xs∂ am‰msX ]ºv sNbvXm¬

aen-\o-I-cWw h¿≤n-°p-I-b-√msX bmsXmcp {]tbm-P-\hpw e`n-°n-√.

tamt´m-dns‚ ̂ p v́ hm¬hv InW-dns‚ ASn-̀ m-KØv ÿnc-ambn ̂ nIvkv

sNbvXp sh°p∂ coXn Nne-sc-¶nepw kzoI-cn-°p-∂p-≠v. ]e kml-N-

cy-ß-fnepw CXv DNn-X-a√. Ccp-ºv, Ie-°¬ XpS-ßnb aen-\o-I-cW {]iv\-

ß-fp≈ InW-dn-s‚-b-Sn-bnse Pe-tØ-°mƒ ip≤-am-bn-cn°pw apI-fnse

Pew. HmIvkn-P-\p-ambn \nc-¥cw _‘-s∏´v HmIvko-I-c-Whpw ASn-bepw

\S-°p-∂-Xp-aq-e-amWv Cßs\ kw`-hn-°p-∂-Xv. AXn-\m¬ ^q´v hm¬hv

Hose ss]∏n¬ LSn-∏n®v Pe-\n-c∏v Xmgp-∂-Xn\pw s]mßp-∂-Xn-\p-a-\p-

kr-X-ambn XmgvØnbpw s]m°nbpw Pe \nc-∏n\v sXm´p-Xmsg sh°m-

hp∂ coXn-bn-ep≈ kwhn-[m-\-amWv KpW-{]-Zw.

InW-dn-t\mSv sXm´p tN¿∂v Ipfn-ap-dn-bp-≠m-°p-∂Xv H´pw A\p-

tbm-Py-a-√. Bcw-`-Im-e-ß-fn¬ {]iv\-ß-fn-s√-¶nepw Ime∏g-°-Øn¬

B Ipfn-ap-dn-bn¬ \n∂pw aen\ Pew InW-dn-te-°n-d-ßp-Ibpw Pew aen-

\-am-Im-\n-S-bm-Ip-Ibpw sNøpw.

InW-dp-Iƒ Ipgn-bn-em-Ip-∂Xv DNn-X-a-√. AXv ag-sh≈w ]cn-k-

cØv sI´n-\n¬°m\pw InW-‰n-te°v Hgp°v i‡n-tb-dn-b-Xm-Im\pw

`nØn-bn-eqsS Pew Hen-®n-d-ßm\pw X∑qew aen-\o-I-c-W-ap-≠m-Im\pw

Imc-W-am-Imw.

kqcy-{]-Imiw InW-‰n-te°v IS-°m-Xn-cn-°p-∂XmWv DNn-Xw.

B¬tK-bpsS {Kq∏n¬s∏´ Pe kky-ßƒ kqcy {]Imiw e`n-°p-tºmƒ

hf-cp-Ibpw AXv aen-\o-I-c-W-ap-≠m-°p-Ibpw sNømw. cmhnse Pew

\∂m-bn-cn-°p-Ibpw kqcy-{]-Im-i-a-Sn-°p-tºmƒ Pe-Øns‚ \ndw amdp-

Ibpw sNøp-∂p F¶n¬ B¬tK-bpsS hf¿®-bmWv Imc-W-sa∂v A\p-

am-\n-°mw. AXn-\m¬ hmbp k©mcw XS-bmØ coXn-bn¬ kqcy-{]-Imiw

hogmsX InW¿ Ih¿ sNøp∂XmWv DNn-Xw.

IS¬ XocØv AXym-h-iy-Øn-\p≈ Bg-Øn¬ am{Xta InW¿

Ipgn-°m-hq. IS¬ XocØv apI-fn¬ ip≤-P-ehpw ASn-bn¬ D∏p-sh-≈-

hp-am-bn-cn-°pw. Bgw IqSn-bm¬ D∏p-sh≈w Ib-dm-\n-S-bm-Ipw.

InW¿ aen-\o-I-cW t{kmX- p-I-fn¬ \n∂pw Zqsc Ah-tb-°mƒ

Db¿∂ ÿe-ß-fn¬ Ipgn-°p-∂-XmWv DNnXw. AXp-t]mse kao-]-Øp≈
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hoSp-I-fn-sebpw a‰p ÿm]-\-ß-fn-te-bp-sams° amen\y \n¿Ωm¿÷\w

^e-{]-Z-am-t°-≠Xv Ch-bpsS kpc-£°v AXy-¥m-t]-£n-X-am-Wv.

Hmtcm IpSpw-_-Øn\pw Hmtcm InW¿ F∂-Xn\v ]Icw ]e IpSpw-

_-ßƒ°v Hcp InW¿ F∂ XØz-amWv \ΩpsS Pe-t{km-X- p-I-fpsS

kpc-£°v A\p-tbm-Pyw. {]mtbm-Kn-I-ambn \S-∏m-°m≥ Ffp-∏-ap≈

Imcy-a-s√-¶nepw imkv{Xob-ambn B coXn IqSp-X¬ sa®-am-Wv.

InW¿ aen-\o-I-cWw {]mtbm-Kn-I-ambn c≠mbn Xcw Xncn-°mw. ]cn-

tim-[-\-bn-√m-sX-Xs∂ ]t©-{μn-b-ßƒ sIm≠v Xncn-®-dn-bm≥ km[n-°p-

∂Xpw (DZm˛ Ccp-ºv, B¬tK, Im¿_-WnI aen-\o-I-c-Ww) ]cn-tim-[-

\bneqsS am{Xw Xncn-®-dn-bm-≥ km[n-°p-∂Xpw (DZm˛ tImfnt^mw km∂n-

[yw, ^vfqssd-Uv)

kq£va Pohn-Iƒ aptJ-\-bp≈ aen-\o-I-c-W-Øns‚ kqN-I-

amb tImfnt^mw _mIvSo-cn-b-bpsS km∂n[yw C∂p s]mXpsh N¿®m-

hn-j-b-am-Wv. an° InW¿P-e-Ønepw tImfnt^mw km∂n[yw Ds≠-

∂mWv `qcn-`mKw ]T-\-ß-fnepw sXfn-™n-´p-≈Xv. Pew Xnf-∏nt®m at‰-

sX-¶nepw am¿§-ap-]-tbm-Knt®m AWp-\-io-IcWw hcpØn thWw D]-

tbm-Kn-°m≥ F∂ Xm°o-XmWv CXn-eqsS \ap°v e`n-°p-∂-Xv.

th\¬°m-eØv InW-‰n¬ G‰hpw Ipd®v Pe-ap≈t∏mƒ hrØn-

bm-°p-∂-XmWv DNn-Xw. ]ºv sNøp-∂-Xn\pw hrØn-bm-°p-∂-Xn\pw Cu

kabw A\p-Iq-e-am-bn-cn-°pw.

Pew sI´n-\n¬°p∂ ÿe-ß-fpsS hf-sc-b-SpØv InW¿ Ipgn-

°p-∂Xv A`n-Im-ay-a-√. sI´n-°n-S-°p∂ Pe-Øn¬ aen-\o-I-c-W-ap-≠m-

Im-\p≈ km[yX A[n-I-am-Wv. B Pew InW-‰n-te°v X≈n-°-b-dm-\pw,

AXpaqew  aen-\o-I-cWw D≠m-Im\pw km[y-X-bp-≠v.

InW¿ Ipgn-°p-Ibpw ]cn-]m-en-°p-Ibpw sNøpI F∂ hnj-b-

Øn¬ {i≤n-t°≠ {][m\-s∏´ Imcyßfn¬ Hcp {]mY-anI ]cn-⁄m\w

\¬IpI F∂-XmWv Cu A≤ymbw sIm≠p-t±-in-°p-∂-Xv. InW-dp-I-

fpsS ]cn-]m-e-\hpw AXnse  Pe-Kp-W-\n-e-hm-c-Øn-ep-≠m-Ip∂ hyXn-

bm-\-ß-fpsa√mw {i≤n®v Bh-iy-amb ]cn-lm-c-am¿§-ßƒ bYm-k-a-bØv

kzoI-cn-°pI F∂Xv Chsb-bm-{i-bn®v Pohn-°p-∂-h-cpsS \nXy-Po-hn-

X-Øns‚  `mK-ambn amtd-≠n-bn-cn-°p-∂p.
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A≤ym-bw˛10

Km¿lnI aen-\o-I-cW \nb-{¥-Ww

Nne {]mtbm-KnI \n¿t±i-ßƒ

aen-\o-I-c-W-Øns‚ apgp-h≥ DØ-c-hm-Zn-Xzhpw hyh-km-b-ß-fnepw

Irjn-co-Xn-bn-ep-sams° sI´nsh°p-Ibpw a\p-jy-Po-hn-X-Øns‚ ]m¿iz-

^-e-ambn D≠m-Ip∂ aen-\o-I-c-W-Øn\pt\sc ]e-t∏mgpw \mw IÆ-S-

bv°p-Ibpw sNøp∂nt√ F∂v ]ecpw kwibw {]I-Sn-∏n-°m-dp-≠v. \ΩpsS

kwÿm-\Øv ]e ]´-W-ß-fnepw Km¿ln-I-a-en-\o-I-c-W-ßƒ ImcWw

`qK¿` Pe-t{km-X- p-Iƒ aen\am°-s∏-´n-´p≠v. CØ-c-Øn-ep≈ aen-\o-

I-c-W-Øn\p t\scbpw {Inbm-fl-I-amb \S-]-Sn-Iƒ AXy-¥m-t]-£n-X-

amWv. aen-\o-I-cW {]iv\-ßƒ ]´-W-ß-fn¬ A[n-Ihpw {Kma-ß-fn¬

s]mXpth Ipd-hpamWv.

ta¬∏-d™ kml-N-cy-Øn¬ hoSp-I-fn¬ \n∂pw hcp∂ amen-\y-

ßsf bYm-co-Xn-bn¬ kwkvI-cn®v AXns‚ tZmj-^ew eLq-I-cn-°p-∂-

Xn-\p≈ Nne am¿§-ßsf∏‰n-bmWv Cu A≤ym-b-Øn¬ hnh-cn-°p-∂-Xv.

B{i-bn-°m-hp∂ ip≤-P-e-hn-X-cW ]≤-Xn-bpsS A`m-h-Øn¬ Hcp hoSn-

t\m-S-\p_‘n®v Xmsg-∏-d-bp∂ LS-I-ßƒ Hgn-®p-Iq-Sm≥ ]‰m-Ø-Xm-Wv.

1. InW¿

2. ae-aq{X hnk¿÷\ kuIcyw (sk-]v‰nIv Sm¶p-Iƒ, I°q-

kp-Ip-gn-Iƒ).

3. aen\ Pe \n¿Ωm¿÷\ kwhn-[m\w (tkm-Iv]n-‰v).

4. Jc-am-en-\y-\n¿Ωm¿÷\kuI-cyw.

\nXy-Po-hn-X-Øns‚ `mK-ambn D≠m-Ip∂ hnk¿÷y-ßƒ, aen-\-

Pew, Jc-am-en-\y-ßƒ  F∂n-hsb ^e-{]-Z-ambn kwkv°-cn-°p-∂-Xn-

\p≈ kwhn-[m\w hoSn-t\m-S-\p-_-‘n®v G¿s∏-Sp-Øn-bm¬ AXv \ΩpsS

Pe-t{km-X pI-fpsS aen-\o-I-cWw KWy-ambn XSbpw F∂p am{X-a√

AXv hoSns‚ ]cn-k-cØv ipNnXzw kwc-£n-°p-∂-Xn\v klm-b-I-am-hp-

Ibpw sNøpw. \nb-{¥-W-an-√m-sX Hgp-°n-hn-Sp∂ aen-\-Pehpw hmcn-hn-

X-dp∂ Jc-am-en-\y-ßfpw hoSns‚ ]cn-k-cØv A\m-tcm-Ky-I-c-amb kml-

Ncyw D≠m°p∂p. ]´-W-ß-fn¬ Jc-am-en-\y-ßƒ {Iam-Xo-X-ambn

h¿≤n®Xv  C∂v s]mXpth sh√p-hn-fn-bp-b¿Øp∂ {]iv\-am-Wv. Cu

kml-Ncyw ]cn-K-Wn®v ]e ]´-W-ß-fnepw Jc-am-en\y kwkv°-cW
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bqWn-‰p -Iƒ ÿm]n-®n-´p -≠v. ]s£ CXp-sIm-≠p-am{Xw {]iv\w

Xocns√∂v Xncn-®-dn-bm≥ A[nIw kabw Bh-iy-an-√. ]´-W-ß-fn-te-

°p≈ Aan-X-amb IpSn-tb‰w aqew s]s´∂v P\-km{μX h¿≤n°p-∂-

Xn-\m¬ CØ-c-Øn-ep≈ ip≤o-I-cW kwhn-[m-\-ßƒ thK-Øn¬

overloaded BIpw F∂Xv Hcp hkvXp-X-bm-Wv. ]´-W-ß-fn¬ Hmtcm

IpSpw-_-Øn\pw kz¥-am-bn-´p≈ ÿe-Øns‚ hnkvXrXn Ipd-™n-

cn°pw. 3 sk‚ v apX¬ 10 sk‚ v hsc-bp≈ ÿe-Øm-bn-cn°pw A[nIw

hoSp-I-fp-sSbpw \ne-\n¬∏v. hoSv ]Wn-X-Xn-\p-tijw _m°nbp≈ ÿew

tIm¨{Io‰v sNbvtXm Smdnt´m kpμ-c-ambn kwc-£n-°p-I-bmWv ]´-W-

ß-fn¬ an°-hcpw sNøp∂-Xv. C°q-´-cn¬ ]ecpw ho´n-ep-≠m-Ip∂ aen\

-Pew tdmUns‚ hi-Øp≈ HmS-bn-te°v Hgp-°n-hn-Sp-Ibpw Jc-am-en\yw

πmÃnIv k©n-bn¬ sI´n ]pd-Øn-Sp-Ibpw sNøpw. B aen-\-Pew HgpIn

hnXm\w Ipd™ ÿe-ß-fn¬ kw -̀cn-°-s∏-Sp-Ibpw B {]tZ-iØv A\m-

tcm-Ky-I-c-amb kml-Ncyw krjvSn-°p-Ibpw Ahn-SsØ Pe-t{km-X- p-

Isf aen-\-s∏-Sp-Øp-Ibpw sNøpw. \ΩpsS kwÿm-\Øv ]e {]tZ-

iß-fnepw CØ-c-Øn-ep≈ {]h¿Ø\-ßƒ hym]-I-am-b-Xp-aqew

]e¿°pw \nXy-Po-hnXw Xs∂ ZpjvI-cambn Xo¿∂n´p≠v F∂Xv Zp:J-

I-c-amb Hcp kXy-am-Wv. ta¬∏-d™ coXn-bn -ep≈ {Ia-hn -cp≤

{]h¿Ø\-ßƒ \nb-{¥n-°p-hm≥ A[n-Im-c-ap≈  ÿm]-\-ßƒ ]e-

t∏mgpw Cß-s\bp≈ {]iv\-ßƒ ssIImcyw sNøm≥ hnj-an-°p∂

Nn{Xw 15 hoSpw ]cn-k-chpw
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ImgvNbpw km[m-c-W-bm-Wv. aen-\-Pew kw`-cn®p ip≤o-I-cn-°m≥ kwhn-

[m-\-ap≈ A]q¿Δw {]tZißsf C∂v \ΩpsS kwÿm-\-Øp-≈q. C°m-

cy-ß-fn-sems°Øs∂ Imcy-amb ]ptcm-KXn \ap-°p-≠m-tI≠Xv Ime-

Øns‚ henb Bh-iy-am-Wv. hoSpI-fn-ep-≠m-Ip∂ amen-\y-ß-fpsS

\n¿Ωm¿÷\w bYm-hn[n \S-Øm-Xn-cp-∂m¬ BXy-¥n-I-ambn AXv InW-

dp-I-fpsS aen-\o-I-c-W-Øn-emWv Iem-in-°p-∂-Xv. InW-dp-Isf kwc-£n-

°p-∂-Xn-\m-h-iy-amb Nne am¿§ \n¿t±i-ßƒ A≤ymbw 9˛¬ sImSp-

Øn-´p-≠v. hoSns‚ ]cn-k-c-Øp-≠m-Ip∂ amen-\y-ßsf kwkvI-cn-°p-

∂-Xn-\p≈ Nne coXn-Iƒ ChnsS hnh-cn-°p∂p.

10.1 hnk¿÷y hkvXp-°-fpsS kwkv°-cWw

Hcp ho´n¬ {i≤-tbmsS kwkv°-cn-t°≠ amen-\y-ß-fmWv aehpw

aq{X-hpw. CXn-\p≈ kwhn-[m-\-Øns‚ A`mhw tcmK-ßƒ ]I-cp-∂-

Xn\p am{X-a√ ipNn-Xz-an-√m-bvabv°pw CS-bm-°pw. CXn-\p-]-tbm-Kn-°p∂

kwhn-[m-\-ßƒ s]mXpth c≠mbn Xcw-Xn-cn-°mw.

1. sk]v‰nIv Sm¶p-Iƒ

2. I°qkv Ipgn-Iƒ

A¬]w t]mepw Pew eo°v sNømsX aq∂v Ad-I-fmbn \n¿Ωn®v

sh≈w \nd-®p-sh-®-Xn-\p-tijw D]-tbm-Kn-°p∂ hfsc ^e-{]-Z-amb ae-

aq{X kwkv°-cW kwhn-[m-\-amWv sk]v‰nIv Sm¶p-Iƒ. Nn{Xw 16

 Nn{Xw 16 sk]v‰nIv Sm¶v

hoSp-I-fn¬ \n∂p-ap≈ aehpw aq{Xhpw A bneqsS sk]v‰nIv

Sm¶n¬ {]th-in-°p-∂p. D]-tbm-Kn-°p-∂-Xn-\p-ap-ºp-Xs∂ sk]v‰nIv

Sm¶n¬ sh≈w \nd-°-Ww. A bneqsS F{X-am{Xw aehpw aq{Xhpw Pehpw

Sm¶n¬ {]th-int®m A{Xbpw hym]vXw Pew Sm¶n¬ \n∂pw ss]∏v B

bneqsS ]pd-tØs°mgpIn tkmIv]n-‰n¬ FØn-t®-cp-∂p. tkmIv]n-‰n¬

\n∂pw CXv \mep hi-tØ-°p-ambn `qan-bn¬ BKn-cWw sNøs∏-Sp∂p.

(Nn{Xw 17) aehpw aq{Xhpw sk]v‰n-IvSm-¶n-se-Øn-°-gn-™m¬ Ipd®p
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Znhkw AhnsS kzb-ta-bp≈ ASn-b-en\v hnt[-b-am-Ip-∂p. ae-Ønse

JchkvXp-°ƒ ASn-bp-Ibpw _mIvSo-cn-b-bpsS {]h¿Ø\w i‡-am-

Ip-Ibpw Pe-Øn-e-S-ßn-bn-´p≈ Im¿_-WnI amen-\y-ßƒ _mIvSo-cnb

`£n®v Xo¿°p-Ibpw Aßs\ ]pd-tØ-°p-h-cp∂ Pe-Øn¬ amen\yw

KWy-ambn Ipd-bp-Ibpw sNøp∂p.  P\-km-{μX IqSnb ÿe-ß-fn¬

s]mXpsh, sk]v‰nIv Sm¶p-Iƒ ]cn-k-cw ipNn-bmbn kwc-£n-°p-∂-

Xn\v A\p-tbm-Py-am-Wv. CXns‚ D]-tbmKw G‰hpw {]k-‡-am-Ip-∂Xv

Pe-Øns‚ \nc∏v `qX-eØn-s\m-∏tam AXnepw apI-fntem FØp∂

ÿe-ß-fn-em-Wv. Cß-s\-bp≈ ÿe-ß-fn¬ I°qkv Ipgn-I-fn¬ ae-

aq{X hnk¿÷\w \S-Øn-bm¬ AXv B {]tZ-isØ samØw Pe-t{km-

X- p-I-fpsSbpw aen-\o-I-c-W-Øn\pw ipNn-Xz-an-√m-bva°pw Imc-W-am-Ipw.

ChnsS icn-bmbn \n¿Ωn® sk]v‰nIv Sm¶p-Iƒ Cu {]iv\-ßƒs°√mw

]cn-lm-c-am-Ipw. sk]v‰nIv Sm¶v D]-tbm-Kn-°p-tºmƒ I°q-kns‚ t¢mk-

‰n-te°v Hcp Imc-W-h-imepw eo°p-≠m-I-cp-Xv, eo°p≠m-bn-cp-∂m¬

sk]v‰n°v Sm¶n¬ ASn-bn-°¬ \S-°m-sX-h-cn-Ibpw eo°p sNøp∂ Pew

ae-tØm-Sp-IqSn XpS¿®-bmbn tkmIv]n-‰n-se-Øn-t®-cp-Ibpw ]cn-kc aen-

\o-I-cWw hym]-I-am-hp-Ibpw sk]v‰n°v Sm¶ns‚ F√m Dt±-iy-ßfpw

Xmfw sX‰p-Ibpw sNøpw. `qP-e-\n-c∏v Xmgv∂v \n¬°p∂ {]tZ-i-ß-

fn¬ hnhn[ Xc-Øn-ep≈ I°q-kp-Ip-gn-Iƒ ^e-{]-Z-ambn D]-tbm-Kn-

°m-hp-∂-Xm-Wv. Cßs\ Ipgn-°p∂ Ipgn-Iƒ°v Bgw Ipd-hm-bn-cn-°-

Ww. c≠p Ipgn-Iƒ amdn amdn D]-tbm-Kn-°p∂ coXnbpw Ct∏mƒ hym]-

I-am-Wv. F∂m¬ Pe-\n-c∏v Db¿∂p \n¬°p∂ {]tZ-i-ß-fn¬ CØ-c-

Øn-ep≈ Ipgn-Iƒ H´pw Bim-ky-a√. ae-aq{Xw t\cn´v Pe-Øn-seØn

tNcp-Ibpw AXv hym]-I-amb `qP-e-a-en-\o-I-c-W-Øn-\n-S-bm-°p-Ibpw

sNøpw.

10.2. aen-\-Pe \n¿Ωm¿÷\w

Hcp ho´n¬ \n∂pw [mcmfw aen-\-Pew D¬∏m-Zn-∏n-°-s∏-Sp-∂p. \mw

D]-tbm-Kn-°p∂ Pew Gdn-b-]¶pw aen-\-P-e-ambn ]pd-Øp-h-cp∂p. Cß-

s\-bp-≠m-Ip∂ aen-\-P-esØ bYm-co-Xn-bn¬ kwkv°-cn-t°-≠Xv

Km¿lnI ipNnXzw kwc-£n-°p-∂-Xn\pw \ΩpsS Pe-t{km-X- p-I-fpsS

]cn-]m-e-\-Øn\pw AXy-¥m-t]-£n-X-am-Wv. Hcp ho´n¬ D¬]m-Zn-∏n-°-s∏-

Sp∂ aen-\-Pew \n¿Ωm¿÷\w sNøp∂-Xn\v A\p-tbm-Py-amb coXn-

bmWv tkmIv]n-‰p-Iƒ.

Pew hen-™p-t]m-Im≥ km[n-°p∂ ÿe-ß-fn-emWv tkm°v]n-

‰p-Iƒ ]Wn-bp-∂-Xv. NXp-c-Øn¬ IqSp-X¬ Bg-an-√mØ Ipgn-Iƒ

(1 ao‰-dn¬ Xmsg) Ipgn®p \mep hihpw CjvSn-I-tbm, sh´p-It√m
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D]tbmKn®v sNdnb Kym]n´v sI´p∂p. AXn-\p-tijw AXn¬ I√p-Iƒ

C´v \nd-°p-∂p. aen-\-Pew CXn-te°v ss]∏v D]-tbm-Kn®v Nn{X-Øn¬

ImWn-®n-cn-°p-∂-Xp-t]mse IS-Øn-hn-Sp-∂p. B aen-\-Pew tkmIv]n-‰nse

I√n-\n-S-bn-eqsS Hgp-In-bn-dßn Ipgn-bpsS A©v hi-ß-fn-te-°p-ambn

hen-™p-t]m-Ip-∂p. Aßs\ hen-™p-t]m-Ip∂ aen-\-Pew _mIvSo-cn-

b-bpsS {]h¿Ø\w aqew ip≤o-I-cn-°-s∏-Sp-∂p. ag-°m-eØv sh≈-an-

dßn aÆn-te°v hen-bp-∂-Xp-sIm≠pw ip≤o-I-cWw t\Sp-∂p. IqSp-X¬

aen-\-Pew Dev]m-Zn-∏n-°s∏-Sp∂ hoSp-I-fm-sW¶n¬ CØ-c-Øn-ep≈ ]e

tkmIv]n-‰p-Iƒ D≠m°n ho´nse aen-\-Pew hn`-Pn-°p-∂Xv DNn-X-am-bn-

cn-°pw. tkmIv]n-‰n¬ CSp∂ I√p-Iƒ i‡n-bp-≈-hbmIWw Pe-hp-

ambn kº¿°-Øn¬ G¿s∏-Sp-tºmƒ s]mSn™p t]mIp-∂-h Bbn-cn-

°-cp-Xv.

Jc-am-en-\y-ßƒ

Jcamen-\y-ß-fpsS B[nIyw C∂v Kuc-h-ta-dnb {]iv\-am-Wv. ]´-

W-ß-fn¬ Iq´nbn-´n-cn-°p∂ henb Jc-am-en\y Iqºm-c-ßfpw, Jc-am-en-

\y-ßƒ \nt£-]n-°p-∂-Xn-s\-Xn-cmbn kacw sNøp∂ P\-ß-fp-sa√mw

C∂v k¿Δ km[m-c-W-amb ImgvN-I-fm-Wv. _mIvSo-cn-bbv-t°m, aÆn-

cbvt°m Xn∂pXo¿°m≥km[n-°p-∂ (Biodegradable) Jc-am-en-\y-ßƒ

kwkvI-cn-°pI efn-X-am-Wv. CXn-\p-th≠n aÆnc Iwt]mÃv D≠m-°p∂

coXn C∂v hym]-I-am-bn-´p-≠v. C°mcyØn¬ Bh-iy-amb ]cn-io-e\w

\¬Ip-∂-Xn\pw kwib \nhm-c-W-Øn\pap≈ kwhn-[m\ßƒ an°

ÿe-ß-fnepw e`y-am-Wv. F∂m¬ sNdnb hoSp-Iƒ°v Jc-am-en-\y-Øns‚

Ipdhv aqew Cu coXn D]-tbm-Kn-°m≥ km[n-°msX hcmw. Ah¿°v

Jc-am-en-\y-ßƒ kwkvI-cn-°p-∂-Xn-\p≈ G‰hpw DNn-X-amb am¿§w

Nn{Xw 17 tkmIv ]n‰v
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Ahsb ac-ßƒ, hmg-Iƒ, ]®-°-dn-Iƒ F∂n-h°p Np‰pw 50cm ¬

Ipd™ Bg-Øn¬ Ipgn-®n-Sp-∂-Xm-Wv. Cßs\ Ipgn-®n-Sp∂ Jc-am-en-

\y-ßƒ aÆn-c-bpsS {]h¿Ø\w aqew hf-ambn am‰-s∏-Sp-Ibpw AXv

hr£-ß-fpsS hf¿®sb klm-bn-°p-Ibpw sNøp∂p. Hcp shSn°v c≠v

]£n F∂-Xp-t]mse Cu coXn Ah-ew-_n-°p-tºmƒ Jc-am-en-\y-

\n¿Ωm¿÷\hpw Irjn-bn-ep≈ ]ptcm-K-Xnbpw ssIh-cp-∂p.

ta¬∏-d™ coXn-I-fp-]-tbm-Kn®v Hmtcm ho´n-ep-ap-≠m-Ip∂ amen-

\y-ßsf ip≤o-I-cn-°p-∂-Xn-\p≈ k∑\ v Hmtcm ho´p-Imcpw ImWn-

®m¬ AXv amen-\y-ß-fn¬ \n∂pw ap‡n-t\-Sp-∂-Xn-\p≈ \ΩpsS {ia-

ßƒ°v h≥ t{]m’m-l-\-am-Ipw. ]´-W-ß-fnse Hmtcm ho´nep-ap-≠m-

Ip∂ aen-\-Pehpw Jc-am-en-\yhpw ]q¿Æ-ambpw kwkv°-cn-°m-\p-X-

Ip∂ coXn-bn¬ amen\y kwkvI-cW ime-I-fp-≠m-°p-∂Xpw Ahsb

^e-{]-Z-ambn ]cn-]m-en-°p-∂Xpw ]e Imc-W-ß-fmepw {]mtbm-Kn-I-a-√.

AXym-h-iy-amb kml-N-cy-Øn¬ Jc-{Zh amen\y kwkv°-cW kwhn-

[m-\-ß-fp-≠m-°p-Ibpw Ah-bn-se-Øn-t®-cp∂ amen-\y-ßsf ]c-am-h[n

]cn-an-X-s∏-Sp-Øp-Ibpw _m°n-h-cp∂ amen-\y-ßsf ^e-{]-Z-ambn

kwkv°-cn-°p-Ibpw sNøpIsb∂-XmWv C°m-cy-Øn¬ Ic-Wo-b-amb

am¿§w.
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A≤ymbw-̨ 11

agsh≈ kw -̀cWw

`qan-bpsS ASn-ÿm\ Pe-t{km-X v Pe-N{Iw (Hydrogeologic

cycle) F∂-dn-b-s∏-Sp∂ {]Xn-`m-k-Øn-eqsS ag-bpsS cq]-Øn¬ `qan-bn-

se-Øp∂ ip≤-amb Pe-amWv. B PesØ ag-bn-√mØ ImetØ°v

kw`-cn-°p-∂-Xn-\p≈ _rl-Ømb kwhn-[m-\-ß-fmWv aÆn-\n-S-bn-ep≈

kpjn-c-ßfpw ]md-bv°n-S-bn-ep≈ Ad-I-fpw. F∂m¬ P\-kw-Jy-bpsS

Aan-X-amb h¿≤\hpw \ΩpsS Pohn-X-co-Xn-bn-ep-≠mb h≥ ]ptcm-

KXnbpw Pe-Øns‚ Bhiyw h¿≤n∏n®p. `uXn-I-]p-tcm-K-Xn-°p-th-≠n

a\p-jy≥ sNbvX Nne {]hrØnIƒ ag-sh≈w `qan-bn-te°v Hen-®n-dßn

kw`-cn-°-s∏-Sp-∂-Xn\v XS- -am-bn. Cu kml-N-cy-Øn¬ imkv{X-temIw

]cn-lmcßƒ°mbn s\t´m´w HmtS≠n hcn-Ibpw ag-sh≈w DNn-X-amb

F√m am¿§-ßfpw D]-tbm-Kn®v kw`-cn-°p-∂Xv Ime-Øns‚ henb Hcp

Bh-iy-amWv F∂v Xncn-®-dnbpIbpw sNbvXp. AXn-\m¬ C∂v temI-

Ønse ]e cmPy-ß-fnepw ag-sh≈ kw`-cWw ]e-hn-[-Ønepw \S∏nem-

°pIbpw AXv hfsc A\p-Iq-e-amb ^e-ßƒ ImWn-°p-Ibpw

sNøp∂p, ag-sh≈ kw`c-WsØ Xmsg-∏-d-bp∂ aq∂v coXn-bn¬ Xcw-

Xn-cn-°mw.

1. agsh≈w hoSns‚ ta¬°q-c-bn¬ \n∂pw Sm¶p-I-fn¬ tiJ-

cn®v Pe-£maw t\cn-Sp∂ amk-ß-fn¬ D]-tbm-Kn-°p-I.

(ta¬°qc ˛Pe-kw-`-cW coXo)

2. ag-sh≈w hoSns‚ ta¬°q-c-bn¬ \n∂v tiJ-cn®v ̀ qan-bn-te°v

Cd-°n-hn´v `qK¿` Pe-hn-Xm\w Db¿Øn Pe-e-`yX Dd-∏p-h-cp-

Øp-I. (ta¬°q-c-˛-`q-K¿`-P-e-t]m-j-W-co-Xn)

3. ag-sh≈w `qan-bpsS {]X-e-Øn-eqsS Hgp-In-t]m-Ip-∂-Xn\v XS-

 -ßƒ krjvSn®v ̀ qan-bn-te°v Hen-®n-d°n ̀ qK¿` Pe-hn-Xm\w

Db¿Øp-I. (a-g-sh-≈w-˛-`q-K¿`-P-e-t]m-j-W-co-Xn)

11.1 ta¬°q-c-̨ -P-e-kw-̀ -cW coXn˛

H∂m-aXv ]d™ coXn C∂v \ΩpsS kwÿm-\Øv ]e -`m-K-ß-

fnepw D]-tbm-Kn-°p-∂p-≠v. hoSns‚ ta¬°q-c-bn¬ \n∂pw ag-°m-eØv

Hgp-In-h-cp∂ Pew K´-dn-eqsS tiJ-cn®v ^n¬´dneqsS IS-Øn-hn´v Sm¶p-

I-fn¬ tiJ-cn-°p-∂p. \n¿ΩmW s®ehv Ipd-hp≈ s^tdm-kn-a‚ v Sm¶p-

I-fmWv CXn\v s]mXpth D]-tbm-Kn-°p-∂-Xv. henb Iºn D]-tbm-Kn-
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®p≈ I\w  IqSnb tIm¨{Io-‰n\v ]Icw hb¿sa-jp-Ifpw Nn°≥

sajp-Ifpw D]-tbm-Kn®v I\w Ipd™ side wall D≈ tIm¨{Io‰v Sm¶p-

Iƒ \n¿Ωn°p∂ kmt¶-XnI hnZy-bmWv CXn\p]-tbm-Kn-°p-∂-Xv. s^tdm-

kn-a‚ v Sm¶p-Iƒ ]Wn-bm≥ sshZKv[yw t\Snb Bfp-Iƒ C∂v [mcmfw

D≈-Xn-\m¬ Ch-bpsS \n¿ΩmWw efn-Xhpw sNehv Ipd-™-Xp-am-Wv.

ta¬°q-c- Pe kw`-cW kwhn-[m-\-Øn\v Xmsg-∏-d-bp∂ `mKßfp-≠v

(Nn{Xw 18).

1. hoSns‚ ta¬°qc

2. K´¿

3. ^n¬´¿

4. dq^v hmj¿

5. Pe-kw-`-cWn (s^-tdm-kn-a‚ v Sm¶v)
�	%��
7���

"#�7���

"#7����
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Nn{Xw 18 ag-sh≈ kw`-c-Ww˛ ta¬°qc Pe-kw-`-cW coXn

Nn{X-Øn¬ \n∂pw Cu kwhn-[m-\-Ønse Hmtcm LSIØnt‚bpw

{]h¿Ø\w hy‡-am-Wv. ag-bpsS Bcw-`-Im-eØv hoSns‚ ta¬°qc

hrØn-bm-°n-b-Xn-\p-tijw Pew Hgp-°n-I-f-bp-∂-Xn-\p≈ kwhn-[m\w

G¿s∏-Sp-Øn-bn-cn-°p-∂Xv {i≤n-°p-I. Sm¶ns‚ apI-fn¬ Xs∂ ^n¬´¿

kwhn-[m\w sNbvXn-cn-°p-∂p. K´-dp-Ifpw a‰v Bh-iy-Øn-\p≈ ss]∏p-

Ifpw Nn{X-Øn¬ ImWmw.

11.2 ta¬°q-c-̨ -̀ q-K¿` Pe-t]m-jWw˛

ta¬°q-c-bn¬ \n∂pw kw`-cn-°p∂ Pew Sm¶p-I-fn¬ tiJ-cn-°p-

∂-Xn-\p-]-Icw `qan-bn-te-°p-Xs∂ Cd°n hn´v `qK¿` Pe-Øns‚ Afhv

h¿≤n∏n-°p-Ibpw AXv th\¬°m-eØv InW-dp-I-fn-eq-sStbm Ipg¬In-

W-dp-I-fn-eq-sStbm Xncns®-Sp-°p-Ibpw sNøpIsb∂-XmWv Cu coXn-bpsS

ImX¬. ta¬°qc Pe-kw-`cW coXn°v Bh-iy-ap≈ kw`-c-Wn-sbm-gn-

sIbp≈ F√m kwhn-[m-\-ßfpw Cu coXn-°m-h-iy-am-Wv. Pew kw`-cn-

°p-∂-Xn\v Xmsg-∏-d-bp∂ GsX-¶nepw kwhn-[m-\-ßsf D]-tbm-K-s∏-Sp-

Ø-Ww.
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1. D]-tbm-Kn°p∂ InW¿

2. Ipgn-®-t∏mƒ sh≈w In´msX t]mb InW-dp-Iƒ

3. t_m¿ sh√p-Iƒ

Cu coXn Ah-ew-_n-°p-tºmƒ  D]-tbm-Kn-°p∂ Pe-t{km-X- p-I-

fpsS Pe-t]m-jWw \S-Øp-∂-Xm-Wv IqSp-X¬ A\p-tbmPyw. D]-tbm-Kn-

°p∂ InW-dp-I-fpsS Pe-t]m-jWw \S-Øn-bm¬ B InW-dn¬ \n∂p≈

Pe-e-`yX h¿≤n°p-hm≥ km≤y-X- IqSp-X-em-Wv. Cu coXn Ah-ew-_n-

°p-tºmgpw kw`-cn-°p∂ Pe-Øns‚ ip≤X Dd-∏p-h-cp-Ø-Ww. henb

hoSns‚ ta¬°q-c-bn¬ \n∂p-ap≈ Pe-kw-`-c-W-amWv e£y-an-Sp-∂-

sX¶n¬ ^n¬´dn\p-tijw Hcp Sm¶p IqSn Bh-iy-ambn hcmw.i‡n-

bmb ag-bp-≈-t∏mƒ hoSns‚ ta¬°q-c-bn¬ \n∂pw tiJ-cn-°p∂ Pew

AtX thK-X-bn¬ ̂ n¬´¿ sNbvXv t{kmX- n-te-°n-d-ßn-t]m-Im≥ km[n-

°msX hcpw F∂-Xn-emWv Sm¶ns‚ Bhiyw D≠m-Ip-∂-Xv. hoSns‚

ta¬°qcbn¬ \n∂pw e`n-°p∂ Pew D]-tbm-Kn®v t_m¿sh-√ns\ t]mjn-

∏n-°p∂ coXn-bmWv Xmsg ImWn-®ncn-°p-∂-Xv (Nn{Xw ˛ 19).

aa
aa aa

aaaaaaaaaaaaaaaa
aaaaaaaaaaaaaa
aaaaaaaaaaaaaa
aaaaaaaaaaaaaa
aaaaaaaaaaaaaa
aaaaaaaaaaaaaa
aaaaaaaaaaaaaa
aaaaaaaaaaaaaa
aaaaaaaaaaaaaa
aaaaaaaaaaaaaa
aaaaaaaaaaaaaa
aaaaaaaaaaaaaa
aaaaaaaaaaaaaa

aa

Well

Rain water

Pipe

Filter

Roof

Nn{Xw 19 t_m¿sh¬ coXn

11.3 ag-sh≈ ˛`q-K¿` Pe-t]m-j-Ww˛

ag-sh≈w `qK¿`Pe AdI-fn¬ kw`-cn-°p-Ibpw AXv InW¿,

Ipg¬°n-W¿, ^n¬´¿t]mbn‚ v XpS-ßnb Pe-t{km-X- p-I-fn-eqsS hen-

s®-Sp-Øv D]-tbm-Kn-°p-∂-Xp-am-Wt√m \ΩpsS Pe-e-`y-X-bpsS ASn-
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tIm q¿ ta¬`n-Øn-IƒX

I√p-`n-Øn-Iƒ
aÆv ^n√nßv

tIm q¿ In-S-ßp-Ifpw Nndbpw

Ipgn Land slope

ÿm\w, CXv bYm-hn[n \S-°-Wsa¶n¬ ag-sh≈w `qan-bn-te°v Hen-®n-

d-ßp-∂-Xn-\p≈ kuI-cy-hp-ap-≠m-IWw. F∂m¬ sI´n-S-ßfpw, ap‰-ß-

fpw, tdmUpI-fp-sa√mw tN¿∂v Pew `qan-bn-te°v Hen-®n-d-ßp-∂-Xn\v

hnLv\w krjvSn-®n-cn-°p-∂p. Cu kml-N-cy-Øn¬ `qan-bn-te°v Pew

Hen-®n-d-ßp-∂Xv h¿≤n∏n-°p-∂-Xn-\p≈ Nne kwhn-[m-\-ß-sf∏-‰n-bmWv

ChnsS hnh-cn-°p-∂-Xv. Cu Bh-iy-Øn-te°v D]-tbm-Kn-°m-hp∂

[mcmfw \n¿ΩnXn-Iƒ D≠v. Ah-bn¬ Nne-Xns‚ t]cp-Iƒ XmsgsImSp-

Øn-cn-°p-∂p.

1. ag-°p-gn-Iƒ

2. tIm≠q¿ ta¬`n-Øn-Iƒ

3. tIm≠q¿ Nmep-Ifpw hc-ºp-I-fpw

4. X´p X´m-°¬

5. XS-b-W-Iƒ

6. sNdp-tXm-Sp-I-fn¬ sNdnb AW-Iƒ D≠m-°n Pew Xncn-®p-

hn´v `qK¿`-P-e-t]mjWw h¿≤n-∏n°p-I.

7. a¨_-≠p-Iƒ

8. `qan-bpsS Ncnhv IqSp-X-ep≈ {]tZ-iß-fn¬ cma-®w, C©n-∏p-

√v, Xo‰-∏p√v XpS-ßn-bh tIm≠q-dmbn (Htc eh-en¬) \´p-]n-

Sn-∏n®v `qan-bn-te°v Pew Cd-ßp-∂Xv h¿≤n∏n-°p-I.

ta¬∏-d™ kwhn-[m-\-ß-fpsS Nne Nn{X-ßƒ Xmsg

tN¿Øncn-°p-∂p.

X´v X´m-°¬

tIm≠q¿ ta¬`n-Øn-Iƒ

tIm-≠q¿ In-S-ßp-I-fpw Nn-dbpw
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 a¨_-≠p-Iƒag°pgn

sIm≠q¿ NmepIƒ

t{Imkv_m¿

Nn{Xw 20 hnhn[ Pe kw`-cW kwhn-[m-\-ßƒ
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AWp-\-io-I-cWw

amc-I-amb ]e ]I¿®-hym-[n-Iƒ°pw ImcWw Pe-Øn-eqsS \ΩpsS

ico-c-Øn¬ {]th-in-°p∂ tcmKm-Wp-°-fmWv F∂Xv AwKo-I-cn-°-s∏´

hkvXp-X-bmWv. \ΩpsS `qcn`mKw Pe-t{km-X- p-I-fnepw aen-\o-I-

cWØns‚ kqN-I-ß-fmb tImfnt^mw _mIvSo-cn-bI-fpsS km∂n-[y-

ap-s≠∂v ]e- ]-T-\-ß-fn¬ \n∂pw sXfn-™n-´p-≠v.- AXn-\m¬ Btcm-

Ky-I-c-amb PohnXw Dd-∏p-h-cp-Øp-∂-Xn\v IpSn-sh≈w AWp-hn-ap-‡-am-

t°-≠Xv AXym-h-iy-am-Wv. IpSn-sh-≈-Ønse AWp-\-io-I-c-W-Øn\v

\nc-h[n am¿§-ßƒ \mw Ah-ew-_n-®p-h-cp-∂p≠v. Ah-bn¬ Nne-Xn-s\-

∏‰n ChnsS {]Xn-]m-Zn-°p-∂p.

1. Xnf-∏n-°¬

2. t¢mdn-t\-j≥

a. ªo®nwKv ]uU¿

b. t¢mdn≥Kymkv

c. tkmUnbw sslt∏m-t¢m-ssd‰v (NaOCl)

d. CeIvt{Sm t¢mdn-t\-j≥

3. Hmtkm¨

4. Aƒ{Sm-h-b-e‰v civan-Iƒ (U.V ray)

5. s]m´mkyw s]¿amw-K-t\‰v (KMnO
4
)

12.1 Xnf-∏n-°¬

Km¿lnImh-iy-Øn\v G‰hpw A\p-tbm-Py-amb AWp-\-io-I-cW

coXn-bm-Wn-Xv. Xmc-X-tay\ sNe-hp-Ip-d-™Xpw kpc-£n-X-hp-amWnXv.

sh≈w GI-tZiw 15 an\p-´p-t\cw Xnf-∏n-®m¬ AXnse F√m AWp-

°fpw \in-°p-∂-Xm-Wv.

12.2 t¢mdn-t\-j≥ ̨

Zo¿L-Im-e-ambn F√m cmPy-ß-fnepw D]-tbm-Kn-®p-h-cp∂ Hcp AWp-

\-io-I-cW am¿§-amWv t¢mdn-t\-j≥, h≥InS ip≤o-I-cW ime-I-fn¬

t¢mdn≥ hmX-I-hpw, sNdnb ]≤-Xn-I-fn¬ ªo®nwKv ]uU-dpamWv km[m-

c-W-bmbn D]-tbm-Kn-°p-∂-Xv.  t¢mdn≥ Pe-Øn¬ tN¿∂pIgnbp-tºmƒ

Xmsg-]-d-bp∂ coXn-bn¬ {]h¿Øn®v sslt∏m-t¢m-dkv BknUv

(Hypochlorous acid) D≠m-Ip-∂p.



��
H2O+ Cl2  → HOCl+H++Cl-

Cu sslt∏m-t¢m-dkv Bkn-UmWv AWp-°sf \in-∏n-°p-∂-Xv.

t¢mdn-t\-j≥ ^e-h-Øm-Ip-∂Xv ]e LS-I-ßsf B{i-bn-®n-cn-°p-∂p.

t¢mdns‚ KmVX, Pe-hp-am-bp≈ kº¿°-k-abw (Contact Time), Pe-

Øns‚ KpW-\n-e-hmcw, Pe-Ønse pH aqeyw F∂nh {][m-\-s∏-´-XmWv.

AWp-\-io-I-cWw ]q¿Æam-b-Xn-\p-ti-jhpw Pe-Øn¬ Ipd®v t¢mdn≥

\ne-\n¿tØ≠Xv Bh-iy-am-Wv. CXn\v Ah-£n]vX t¢mdn≥ (Residual

chlorine) F∂p ]d-bp-∂p. ip≤o-I-c-W-Øn-\p-tijw hnX-c-W-Øns‚

hnhn[ L´-ß-fn¬ Pe-Øn-¬ FØnt®cp∂ AWp-°sf \in-∏n-°p-∂-

Xn\v Ah-£n]vXt¢mdn≥ klm-bn-°p-∂p. CXn-\p-]p-dta t¢mdn-t\-js‚

^ew ]q¿Æambn F∂pd-∏n-°p-∂-Xn\pw CXm-h-iy-am-Wv. t¢mdn≥ AWp-

°sf sIm√p-I-sb-∂-Xn\p ]pdta a‰p ]e amen-\y-ß-fp-ambpw cmk

{]h¿Ø\-ß-fn-te¿s∏-Sp-Ibpw Ah-bn¬ ]e-Xn-t\bpw HmIvko-I-cn-°p-

Ibpw  sNøp∂p. Im¿_-Wn-I-a-en-\o-I-c-W-ßƒ, Atam-Wn-b, Hydrogen

sulfide, aotX≥, t{_man≥, XpS-ßn-b-h-sbms°bpambn cmk-{]-h¿Ø\-

Øn-te¿s∏-Sp-∂-Xn-\m¬ aen-\o-I-c-W-ap≈ Pe-Øn¬ AWp-\-io-I-cWw

\S-Øp-∂-Xn\v IqSp-X¬ t¢mdn≥ tN¿t°≠n-h-cpw. aen-\o-I-c-W-ap≈

Pe-Øns‚ t¢mdn≥ Unam‚ v A[n-I-am-bn-cn-°p-sa-∂mWv CXns‚

A¿∞w. Pe-Ønse t¢mdn-s‚-b-fhv I≠p-]n-Sn-°p-∂-Xn\v If-dn-sa{Sn coXn-

bn¬ {]h¿Øn-°p∂ t¢mtdm-kvtIm∏v (Chloroscope) F∂ efn-X-amb

D]-I-cWw Ipd™ hnebv°v e`y-am-Wv.

12.2.1 ªo®nwKv ]uU¿- ̨

Km¿ln-Im-h-iy-ßƒ°pw sNdnb Pe hnX-cW ]≤-Xn-Iƒ°pw

ªo®nwKv ]uU-¿ hym]-I-ambn AWp-\-io-I-c-W-Øn-\p-]-tbm-Kn-°p-∂p.

ªo®nwKv ]uU¿ Im¬kyw t¢mssd -Un -s‚-bpw, Im¬kyw

sslt∏mt¢mssd-‰n-s‚bpw Im¬kyw sslt{Um-Ivssk-Un-s‚bpw  an{in-

X-am-Wv. CXv sNdnb Af-hn¬ apX¬ 25 Intem Nm°n¬ hsc e`n-°p-

∂-Xm-Wv. CXn¬ GI-tZiw 35% t¢mdn≥ D≠m-Ipw. Km¿ln-Im-h-iy-

ßƒ°p-]-tbm-Kn-°p-tºmƒ Sm¶p-I-fn¬ tN¿°p∂-XmWv DNn-Xw. hoSp-

I-fn¬ 0.2mg/L Hm AXn¬ A¬∏w IqSp-Xtem Residual chlorine e`n-°p-

∂-b-f-hnte bleaching powder tN¿°mhq. Hmtcm Pe-Øn-s‚bpw kz`m-

h-a-\p-k-cn®v AWp-\-io-I-c-W-Øn-\m-h-iy-amb t¢mdn-s‚-b-f-hn¬ am‰w

hcmw. AXn-\m¬ ªo®nwKv ]uU¿ Km¿ln-Im-h-iy-Øn\p tN¿°ptºmƒ

Hcp trial and error coXn D]-tbm-Kn-t°-≠n-h-cpw. Sm¶n¬ tN¿°pIbm-

sW¶n¬ 1000 en‰-dn¬ 3apX¬ 5 {Kmw hsc ªo®nwKv ]uU¿ tN¿Øm¬

an° Pe-Ønepw AWp-\-io-I-cWw km[y-am-Ip-sa-∂mWv ]T-\-ß-fn¬
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\n∂p a\- n-em-Ip-∂-Xv. t\cn´v InW-dp-I-fn¬ tN¿°ptºmƒ IqSp-X¬

ªow®nwKv ]uU¿ Bh-iy-ambn hcpw. ]q¿Æcq]-Øn-ep≈ anIvknwKv

Akm-≤y-am-b-Xn-\m¬ InW-dn¬ ªo®nwKv ]uU¿ tN¿Øp≈ ip≤o-I-

c-W-Øn\p  ]cn-an-Xn-I-fp-≠v.

ªo®nwKv ]uU¿ Pe-hn-X-cW ]≤-Xn-I-fn¬ tN¿°p∂-Xn\v C∂v

]e kwhn-[m-\-ßfpw D]-tbm-Kn-°p-∂p-≠v. G‰hpw efn-X-amb Hcp coXn

ChnsS hni-Zo-I-cn-°mw. CXv hoSp-I-fn-ep-]-tbm-Kn-°p-∂-Xn\pw A\p-tbm-

Py-am-Wv. Bh-iy-ap≈ Af-hn¬ ªo®nwKv ]uU¿ _°-‰n¬ Hcp \n›n-

X-b-f-hn¬ sh≈saSpØv anIvkv sNøpI, _°-‰ns‚ ASn-bn¬ \n∂p

Ipd®p apI-fn-embn Sm∏n¬ LSn-∏n® Hcp Hose pipe ^p´p-hm¬hns‚bSn-

bn¬ Nn{Xw 21 ¬ ImWn-®n-cn-°p-∂-Xp-t]mse ^n‰v sNøpI. ]ºnwKv

Bcw-`n-°p-∂-Xn\p Aev]w apºv Sm∏v Xpd-∂v- ªo®nwKv ]uU¿ Pe-Øn-

te°v Xpd-∂p-hn-Sp-I.

]ºv sNøp∂ kabw sIm≠v t¢mdn≥ emb\n HgpIn Xoc-Ø-°-

co-Xn-bn¬ thWw Sm∏v Xpd∂p sh°m≥. ]ºv Pew hen-s®-Sp-°-∂-Xn-\-

\p-k-cn®v ªo®nwKv ]uU¿ emb\n ss]∏n-eqsS Sm¶n-se-Øn-t®-cp-∂p.

Cu coXn D]-tbm-Kn-°p-tºmƒ ªo®nwKv ]uU¿ bYm-hn[n Pe-Øn¬

anIvkv sNøs∏Sp∂p. AXp-t]mse an° ]≤-Xn-I-fnepw AWp-\-io-I-c-

W-Øn-\m-h-iy-amb Contact time e`n-°p-Ibpw sNøp∂p. tN¿Ø ªo®nwKv

]uU-dns‚b-fhv Bh-iy-Øn-\p-s≠-¶n¬ hnX-cW taJ-e-bn¬ Ah-ti-

jn-°p∂ t¢mdn≥ (Residual chlorine) Bh-iy-Øn\v e`n-°pw. Ipdthm

IqSp-Xtem Ds≠-¶n¬ AX-\p-k-cn-®p≈ am‰-ßƒ tN¿°p∂ ªo®nwKv

]uU-dns‚bf-hn¬ hcp-Øp-I. t¢mdn≥ emb\n Hgn®v h® _°‰v

\n¿_‘ambpw AS®p sh®n-cn-°-Ww. Xpd∂p sh®m¬ t¢mdn≥ A¥-

co-£-Øn-te°v c£-s]-´p-t]m-Ipw.

Nn{Xw 21 ªo®nwKv ]uU¿ D]-tbm-Kn®v sNdnb ]≤-Xn-I-fn¬

AWp-\-io-I-cWw \SØp∂ coXn

_°‰v

Foot valve

Hose pipe

]ºvsk‰v
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Cu ]d-™-X-√msX sNdnb ]≤-Xn-I-fn¬ D]-tbm-Kn-°m≥ A\ptbm-

Py-amb coXnbn¬ ]ºnwKv sabn-\n-te°v ªo®nwKv ]uU¿ ebn-∏n® Pew

]ºv sNøm≥  km[n-°p∂ kwhn-[m-\-ßfpw C∂p e`y-amWv.

12.2.2 t¢mdn≥ Kymkv

henb ]≤-Xn-I-fn¬ s]mXpth AWp-\-io-I-c-W-Øn-\p-]-tbm-Kn-°p-

∂Xv t¢mdn≥ Kymkv BWv. CXp-]-tbm-Kn-°p-tºmƒ t¢mdn-t\-‰¿ Bh-

iy-am-Wv. t¢mdn≥ Kymkv Pe-Øn¬ tN¿∂pIgnbp-tºmƒ BknUv Dev]m-

Zn-∏n-°p-∂-Xn-\m¬ pH aqeyw Ipd-bp∂p F∂m¬ ªo®nwKv ]uUdn¬

B¬°-en-b-S-ßn-bn-cn-°p-∂-Xn\m¬ Pe-Øn¬ tN¿ØpI-gnbp-tºmƒ pH

aqeyw Db-cp-∂p.

12.2.3 tkmUnbw sslt∏m t¢mssd‰v  (NaOCl)

C∂p kmam\yw hym]-I-ambn D]-tbm-Kn-°p∂ Hcp AWp-\-io-I-

cW coXn-bm-Wn-Xv. ªo®nwKv ]uU-dnt\-°mƒ sNehv IqSp-sa-¶nepw CXv

Iptd IqSn ÿnc-X-bp≈ AWp-\-io-I-cW am¿§-am-Wv. kznΩnwKv ]qfp-

I-fnepw hoSp-I-fn-ep-sams° CXv km[m-cWbmbn D]-tbm-Kn-°p-∂p-≠v.

Zo¿L-Im-esØ kw`-cWw i‡n-Ip-d-bp-∂-Xn-\nS-bm-°pw.

12.2.4 CeIvt{Sm t¢mdn-t\-j≥

a‰p t¢mdn-t\-j≥ coXn-Isf Xmc-Xayw sNøptºmƒ ]pXn-b-XmWv

Ce-Ivt{Sm-t¢m-dn-t\-j≥. D∏ns\ (NaCl) CeIvt{Smssekv sNbvXv Cl - D≠m-

°n-b-Xn-\p-tijw AXp-]-tbm-Kn®v AWp-\-io-I-cWw \S-Øp-I-bmWv

sNøp∂-Xv. CXns‚ {]h¿Ø\ßsf shfn-s∏-Sp-Øp∂ equation Iƒ

Xmsg tN¿°p∂p.

Electrolysis of NaCl → 2Cl-  → Cl2+2e

t¢mdn≥ Pe-hp-ambn tNcp∂p

Cl
2
+H

2
O → HOCl+H++Cl-

HOCl Aÿn-c-am-b-Xn-\m¬ Xmsg-∏-d-bp-∂-Xp-t]mse hnL-Sn-°p∂p

HOCl → H++OCl-

OCl-  tkmUn-b-hp-ambn tN¿∂v NaOCl D≠m-Ip-∂p.

Na + +OCl- → NaOCl

Cß-s\-bp-≠m-Ip∂ tkmUnbw sslt∏m-t¢m-ssd-‰mWv AWp-\-

io-I-cWw \S-Øp-∂-Xv. Cu coXn C∂p ]e ]≤-Xn-Iƒ°pw D]-tbm-Kn-

°p-∂p-≠v. Ce-Iv{Sn-kn-‰n-bpsS Bh-iy-ap-s≠-∂Xv icn-bm-sW¶nepw

sNehp Ipd™ AWp-\-io-I-cW am¿§-amWv CXv F∂-XmWv {]mYanI

\nK-a\w.
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12.3 Hmtkm¨˛(O3)

hnI-knX cmPy-ß-fn-¬ C∂v km[m-c-W-bmbn D]-tbm-Kn-°p∂ Hcp

AWp-\-io-I-cW am¿§-amWv Hmtkm¨ (O3). Hmtkm¨ i‡n-tb-dnb

Hcp AWp-\min-\n-bmWv. Hmtkm¨ hmbp-hn¬ \nt∂m HmIvkn-P-\n¬

\nt∂m Dev]m-Zn∏n°mw. Db¿∂ thmƒt´Pv Id‚ v ASp-Ø-SpØv sh®n-

cn-°p∂ Ce-Ivt{Sm-Up-Iƒ°n-S-bnep≠m-bm¬ Hmtkm¨ Dev]mZn-∏n-°-

s∏-Sp-∂p. Ce-Ivt{Sm-Up-Iƒ°n-S-bn¬ hmbp-hmWv D≈-sX¶n¬ 0.5 apX¬

3 iX-am\w hsc HmtkmWpw, HmIvkn-P-\mWv D≈-sX¶n¬ -1 iX-am\w

apX¬ 6 iX-am\w hsc HmtkmWpw D≠m-Ip-∂p.

Hmtkm¨ aqew Pe-Øn¬ \S-°p∂ cmk{]h¿Ø\w Xmsg-∏-d-

bp-∂p.

O
3
+H

2
O →  HO

3
++OH-

HO
3
++OH-  → 2HO

2

O
3
+HO

2
  → HO+2O

2

HO+HO
2
 → H

2
O+O

2

HO bv°pw HO
2 
\pw HmIvko-I-cWw \S-Øp-∂-Xn-\p≈ i‡n-bp≠v

Ch-Xs∂-bmWv AWp-\-io-I-cWw \S-Øp-∂Xv. Ozone Dev]m-Zn-∏n-°p-∂-

Xn\v Db¿∂ voltage IrXy-ambn In´p∂ electric supply Bh-iy-am-Wv.

HmIvko-I-cWw aqew PeØnse a‰v amen-\y-ßsf ip≤o-I-cn-

°p-∂-Xn\m¬ Cu am¿§-ap-]-tbm-Kn-®m¬ AWp-\-io-I-c-W-Øn-\p- ]p-dta

Pew IqSp-X¬ ip≤n-t\-Sp-∂p. F∂m¬ CXn\v ip≤o-I-c-W-Øn-\p-tijw

t¢mdn-t\-t∏mse Zo¿L-t\cw \ne-\n¬°p∂ Residual effect Cs√∂p-am-

{X-a√ CXn\v th≠n-h-cp∂ sNehpw hfsc IqSp-X-em-Wv. \ΩpsS \m´n¬

an\-d¬ hm´¿ Iº-\n-I-fn¬ Cu am¿§w D]-tbm-Kn-®p-h-cp-∂p-≠v. t¢mdn-

t\-j≥ ^e-{]-Z -a -√mØ c≠p t{]mt´m-tkm-hp -I-fmWv Giardia,

Cryptospordium F∂n-h. Chsb c≠n-s\bpw ^e-{]-Z-ambn sIm√m≥

Hmtkm-Wn\v km[n-°p∂p F∂-XmWv CXns‚ {it≤-b-amb Hcp KpWw.

t¢mdn≥ D]-tbm-Kn-°p-tºmƒ D≠m-Ip∂ Trihalomethane (THM) t]mse-

bp≈ ]m¿iz-^-e-ß-sfm∂pw Hmtkm¨ D]tbmKn-°p-tºmƒ D≠m-Ip-

∂n-√.

12.4 Aƒ{Sm-h-b-e‰v civan-Iƒ  (UV ray)

1900 apX¬ UV ray AWp-\-io-I-c-W-Øn\v D]-tbm-Kn-°p-∂p. BZy-

Im-eØv D∂X \ne-hm-c-ap≈ IpSn-sh≈w Dev]m-Zn-∏n-°m-\mWv CXp]-

tbm-Kn-®n-cp-∂sX-¶n¬ C∂v CXns‚ D]-tbmKw hym]-I-am-bn. UV ray
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Dev]m-Zn-∏n-°p-∂-Xn\v sa¿°pdn _ƒ_mWv km[m-c-W-bmbn D]-tbm-Kn-

°p-∂Xv. Aƒ{Sm-h-b-e‰v civan-Iƒ°v AWp-°-sf- sIm-√m-\p≈ Ignhv

Ds≠-¶nepw henb ip≤o-I-cW ime-I-fn¬  CXp]-tbm-Kn-°m-dn√. Pe-

Øns‚ D]-cn-X-e-Øn¬ am{X-ta U.V. ray aqe-ap≈ AWp-\-io-I-cWw ̂ e-

{]-Z-am-Iq F∂-XmWv CXn\v Imc-Ww. an\-d¬ hm´¿ πm‚p-I-fnepw hoSp-

I-fn¬ D]-tbm-Kn-°p∂ Pe-ip-≤o-IcW D]-I-c-W-ß-fnepw Cu am¿§w

km[mcW-bmbn D]-tbm-Kn-®p-h-cp-∂p.

12.5 s]m´m-knbw s]¿amw-K-t\‰v (KMnO4)

InW-dp-I-fpsS ip≤o-I-c-W-Øn\v s]mXpth D]-tbm-Kn-°p∂ Hcp

AWp-\-io-I-cW am¿§-am-Wn-Xv. CXns‚ D]-tbmKw Hcp AWp-\m-in\n

F∂-Xn-t\-°m-fp-]cn Hcp HmIvko-I-cW am¿§w F∂ \ne-bn-em-Wv. CXv

Pe-Øn¬ tN¿Øp-I-gn-bp-tºmƒ Manganese dioxide (MnO2) Ah-£n-]vX-

am-bn´p≠m-Ip∂p F∂Xv Hcp ]cn-an-Xn-bm-Wv. Residual chlorine t∏mse

CXv ip≤o-I-c-W-Øn\v tijw Pe-Øn¬ \ne-\n¿Øn-bm¬ \nd-hy-Xym-

k-ap-≠m-°pw (]n¶v \ndw).
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A≤ymbw˛13

D∏p-Pe \pg™pIb‰w

IS¬Øoc-Øp≈ [mcmfw InW-dp-I-fn¬ Ct∏mƒ D∏p-Pew e`n-

°p-∂p. CXns‚ ImcWw IS-ep-ambn tN¿∂p InS-°p∂ Ic-`m-K-tØ°v

D∏p-Pew X≈n Ib-dp-∂-Xm-Wv. C°m-c-W-Øm¬ IS¬ØocØv Xma-kn-

°p∂ Iptd P\-ßƒ IpSn-sh-≈-Øn-\p-th≠n hnj-an-°p∂ ImgvN temI-

Øn¬ ]e ÿeØpw ImWp-∂p-≠v.  Cu ]Xn-`m-k-sØ-bmWv D∏p-Pe

\pg-™p-I-b‰w (Sea water intrusion) F∂p ]d-bp-∂-Xv. Aan-X-amb `qK¿`

Pe-Nq-j-W-amWv CXn-\p-Im-c-Ww. ip≤-Pew hen-s®-Sp-°p-∂-Xn\-\p-kr-

X-ambn D∏p-Pew Ic-bn-te-°p-\oßn ip≤ Pe-t{km-X- p-I-fn¬ hym]n-

°p-tºmƒ `qK¿` Pe t{kmX- p-Iƒ aen-\-s∏-Sp-∂p. ip≤-P-e-Øns‚

Aan-Xamb D]-tbm-K-amWv D∏p-sh≈w \pg-™p-I-b-dm≥ Imc-W-sa∂v

hfsc Ime-ßƒ°p-apºv Xs∂ a\- n-em-°n-bn-cp-∂p. IS¬Øo-cØv

IqSp-X¬ Bfp-Iƒ Xnßn-∏m¿°m\m-cw-̀ n-®Xns‚ A\-¥-c-̂ -e-ambn InW-

dp-Ifpw ^n¬´¿ t]mbn‚p-Ifpw Ipgn®v IqSp-X¬ ip≤-Pew ]ºv

sNøm\m-cw-`n-®Xv D∏p-sh≈ \pg-™p-I-b-‰sØ Xzcn-X-s∏-SpØn.

Cu {]Xn-`m-k-sØ-∏‰n BZy-ambn temI-Øn\v shfn-s∏-Sp-Øn-bXv

{_n´o-jp-Im-c-\mb Braithwaite F∂ hy‡n-bmWv (1955). Cw•-≠nse

e≠≥, enh¿]qƒ XpS-ßnb ÿe-ß-fnse InW-dp-I-fn¬ \n∂pw ]ºv

sNbvX Pe-Ønse IqSnb Salinity sb-∏‰n At±lw a\- n-em-°pIbpw

AXv e-≠-\nse `c-Wm-[n -Im-cn -I-fpsS {i≤-bn¬s∏-Sp -Øp-Ibpw

sNbvXp.Xmsg-∏-d-bp∂ kml-N-cy-ß-fn¬ am{Xta D∏pPe \pg-™p-I-

b‰w km[y-am-hq.˛

1. ip≤-P -ehpw D∏p -P -ehpw XΩn¬ _‘-s∏-´n -cn -°pI

(Hydraulic continuity).

2. Ic-bnse Pe-\n-c∏v IS¬ Pe-\n-c-∏n-s\-°mƒ Xmgv∂n-cn-°p-I.

IS¬ Ic-bnse Pe-ti-J-c-ß-fn-te°v (Aquifier) X≈n-°-b-dp-tºmƒ

D∏p-Pew ip≤-P-e-Øn-s‚-b-Sn-bn¬  hym]n-°p-∂p. ip≤-P-e-Øn\v D∏p-

P-e-tØ-°mƒ km{μX Ipd-™-Xn-\m-emWv Cßs\ kw`-hn-°p-∂-Xv.

D∏p-P-e \pg-™p-I-b‰w Xmsg-∏-d-bp∂ Imcy-ß-fp-ambn

_‘-s∏-́ n-cn-°p-∂p.

1. PeØns‚ Bt]-£nI  km{μX

2. ip≤-P-e-Øns‚ Hgp°v

3. then-tb-‰hpw then-bn-d-°-hpw.
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IS¬Øo-cØv D∏p-Pe-Øn\pw ip≤-P-e-Øn\pw s]mXp-hmbn Hcp

{]Xew (interface) D≠m-bn-cn-°pw. CXv I≠p-]n-Sn-°p∂-Xn\v Ghyben-

Herzberg XØzw D]-tbm-Kn-°mw. D∏p-Pe-\p-g-™p-I-b-‰-sØ- kw_-‘n®v

C∂v G‰hpw {]Nm-c-ap≈ imkv{X XØzamWn-Xv. Ghyben  Dw Herzberg

Dw 1950˛I-fn¬ bqtdm-∏y≥ IS¬Øo-cØv hyXy-kvX-ambn \S-Ønb ]co-

£-W-ß-fpsS ASn-ÿm-\-Øn¬ cq]-s∏-Sp-Øn-b-XmWnXv. Nn{Xw 22 {i≤n-

°p-I.
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Phs

Phs

Ground surface

Fresh water density, df

InterfaceSalt water
density, ds

W
a
t
e
r
t
a
b
l
e

Ocean

A B

DC E

F

Iip≤-Pew

IS-ense Pe-\n-c∏v Ihf

DE = IS-ense Pe-\n-c-∏n\v kam-\-amb Ic-bnse hnXm-\w.

DF = Ic-bnse ip≤-P-e-Øns‚ \nc∏v

DB = ip≤-P-ehpw D∏p-P-ehpw XΩn¬ tNcp∂ {]Xew

ds = D∏p-P-e-Øns‚ km{μX -=1025Kg/M3

df = ip≤-P-e-Øns‚ km{μX=1000Kg/M3

g = Kpcp-Xzm-I¿jWw

hs = s]mXp-{]-X-e-Øn-¬ \n∂pw (CDE) D∏p-Pe-Øn-te-°p≈ Bgw.

hf = s]mXp-{]-X-e-Øn\p (CDE) apI-fn¬ ip≤-P-e-Øns‚ Db-cw.

Hydrostatitic Pressure at  A, PA = ds.g.hs

Hydrostatitic Pressure at B, PB = df.g.hf+df.g.hs

P
A 
= P

B
,

ds.g.hs = df.g.hf+df.g.hs

ds.g.hs-df.g.hs = df.g.hf

g.hs(ds-df) = g.hf.df

hs = hf.df/ds-df =  hf. 1000/(1025-1000) = hf.1000/25 = 40.hf

hs =40.hf

Nn{Xw 22 Ghyben-Herzberg XØzw
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Pehn⁄m\w

ChnsS D∏p-P-ehpw ip≤-P-ehpw XΩn¬ th¿Xn-cn-°p∂ tcJ-bn¬

(DB) -anIvknwKv \S-∂n-´n√ F∂-\p-am-\n-°p-∂p. Ghyben-Herzberg kn≤m-

¥-Øn-s‚-b-Sn-ÿm-\-Øn¬ IS-ense D∏p-sh≈w Ic-bn-te°v X≈n-°-

b-dp-∂-Xns‚ imkv{Xo-b- hni-Zo-I-c-W-amWv ChnsS sImSp-Øn-cn-°p-∂-

Xv. CX-\p-k-cn®v IS-ense Pe-Øns‚ \nc-∏n¬ \n∂pw (DE) F{X Db-c-

Øn-emtWm Ic-bnse ip≤-Pew \n¬°p∂Xv AXn-t\-°mƒ 40 Cc´n

ASn-bn-te°pw ip≤-P-e-ap-≠m-IWw.  CXp {]Imcw Ic-bnse Pe\nc∏v

IS¬ Pe-Øns‚ hnXm-\-Øn¬ \n∂pw 1 sk.ao Db-c-Øn-em-sW¶n¬

40 cm ASn -bn -te°v Dƒs∏sS BsI ip≤-P -e -Øns‚ Bgw

41 cm Bbn-cn-°-Ww.

D∏p-P-e-\p-g-™p-I-b-‰sØ \nb-{¥n-°m≥ G‰hpw efn-X-amb am¿§w

ip≤-P-e-Øns‚ e`yX h¿≤n∏n-°p-I-sb-∂-Xm-Wv. AXn-\m¬ ag-sh≈

kw`-cWw IS¬Øo-cØv AXym-h-iy-am-Wv. IS¬Xo-csØ InW-dp-I-fn-

eq-sSbpw ̂ n¬´¿ t]mbn‚n-eq-sS-bpsams° ag-sh≈w kw -̀cn-®m¬ ip≤-

P-e-Øns‚ \nc∏v Db-cp-Ibpw AXn-\-\p-kr-X-ambn D∏p-P-e-Øns‚

hnXm\w Xmgp-Ibpw sNøp∂p.

IS¬Øo-cØv InW-dp-Iƒ Ipgn-°p-tºmgpw {i≤n-t°≠ Imcy-ß-

fp≠v. InW-dp-Iƒ°v IqSp-X¬ Bgw ]mSn-√. apI-fn¬ ip≤-P-ehpw ASn-

bn¬ D∏p-P-e-hp-am-bn-cn°pw IS¬Øo-cØv D≠m-Ip-I-. InW¿ Ipgn-°p-

tºmƒ ip≤-Pew e`n-®p-I-gn-™m¬ ]n∂oSv A[nIw Ipgn-t°≠ Bh-

iy-an-√. sh≈w ]ºv sNbvsX-Sp-°m≥ Bh-iy-ap≈ Bg-Øn¬ am{Xta

InW¿ Ipgn-°m-hp. km[m-cW \ne-bn¬ IS¬Øo-cØv ip≤-Pe e`yX

Ipd-™mepw InW-dnse Pe-hn-Xm\w Xmgv∂p-t]m-Ip-I-bn-√. CXns‚

ImcWw ASn-bn¬ \n∂pw D∏p-sh≈w ip≤-P-esØ  X≈n Db¿Øp-∂-

Xn-\m-em-Wv.

then -tb-‰hpw D∏p -Pe \pg -™p-I -b‰w h¿≤n°p -∂-Xn\ v

ImcWamIp∂ {]Xn-`m-k-am-Wv. ]pg-Iƒ IS-en¬ ]Xn-°p∂ ÿe-ß-

fn¬ \n∂m-cw-`n®v hfsc Zqcw ]pg-bn-eqsS D∏p-sh≈w then-tb‰ ka-

bØv k©-cn-°p-∂p. ]pg-°-c-bn-ep≈ [mcmfw InW-dp-Isf aen-\-s∏-

Sp-Øm≥ CXv Imc-W-am-Im-dp-≠v, D∏p-sh≈w F{X Zqcw ]pg-bn-eqsS

Ib-dn-hcpw F∂Xv ]e-t∏mgpw ]pg-bpsS kz`m-hsØbpw then-tb-‰-

Øns‚ i‡n-tbbpw B{i-bn-®n-cn-°p-∂p. \yqtbm¿°nse Hudson ]pg-

bn¬ 80 Intem-ao-‰¿ hsc Zqc-Øn¬ then-tb-‰-ap-≠m-Ip-∂-Xmbn tcJ-I-

fn¬ ImWp-∂p-≠v.th\¬°m-e-ØmWv Cu {]iv\w cq£-am-Im-dp-≈-Xv.

_≠p-Ifpw t{Imkv _mdp-Ifpw sI´n D∏pPesØ XS-bp-I-sb∂ coXn-

bmWv s]mXpsh CXn-s\-Xnsc kzoI-cn-°p-∂-Xv.
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hy‡n-ip-Nn-Xzhpw ip≤-P-ehpw

sa®-amb ̀ £-Whpw, ip≤-amb Pehpw, \√ ]cn-ÿnXnbpw Btcm-

Ky-I-c-amb Pohn-X-Øn\v AXy-¥m-t]-£n-X-amWv. ta¬∏-d™ F√m Imcy-

ßfpw km[n-°p-∂-Xn\v Pohn-X-Øn¬ ipNnXzw ]men-°p-I-sb-∂-Xpw

A\p-t]-£-Wo-b-am-Wv. ipNnXzw  hnim-e-amb {]Xn-]m-Z\w Bh-iy-ap≈

Hcp hnj-b-am-Wv. ChnsS CXn-s\-∏‰n {lkz-ambn am{Xta {]Xn-]m-Zn-°m≥

Dt±-in-°p-∂p-≈p. ipNnXzw ]men-°p-∂-Xn\v Gsd {]Xn-_-‘-am-Ip∂

Hcp {]hrØnbmWv s]mXp-ÿ-e-Øp≈ ae-aq{X hnk¿÷-\w. CXv Pe-

Øn-eq-sSbpw, aÆn-eq-sSbpw, hnc-ep-I-fn-eq-sSbpw, {]mWn-I-fn-eq-sSbpw,

`£-W-Øn-eq-sSbpw tcmKw ]I-cp-∂-Xn\v CS-bm-°p-∂p. s]mXp-ÿ-esØ

ae-aq{X hnk¿÷\w \nb-{¥n-°p-∂-Xn-\p≈ am¿§-amWv F√m hoSp-

Iƒ°pw s]mXp-ÿ-eØpw ae-aq-{X-hn-k¿÷\ kwhn-[m\w (I-°q-kv)

D≠m-IpIsb∂-Xv. ]e kwÿm-\-ß-fnepw CsXmcp s]mXp-]-≤-Xn-bmbn

\S-∏m-°p-Ibpw AXv kmw{I-anI tcmKßsf \nb-{¥n-°p-∂-Xn¬

\n¿Æmb-Iamb ]ptcm-KXn t\Sp-∂-Xn¬ klm-b-I-am-hp-Ibpw sNbvXn-

´p≠v. hy‡n ipNnXzw ]men-°p-∂-Xn-\mbn {i≤n-t°≠ Imcy-ßƒ.

1. ae-hn-k¿÷\w \S-Øn-b-Xn-\p-tijw hrØn-bmbn Igp-Ip-I.

2. ssIbnse \Jw hrØn-bmbn ]cn-c-£n-°p-I.

3. Blmcw aqSn-sh-°pI

4. Blmcw Ign-°p-∂-Xn\v apºpw ]nºpw ssI hrØn-bmbn Igp-IpI

5. Pew Xnf-∏n-®m-‰n-b-Xn\ptijw IpSn-°p-I.

Nn{Xw 23 s]mXp-ÿ-esØ ae-aq{X hnk¿÷\w aqew

tcmKw ]I-cp∂ hgn-Iƒ

ƒ
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Km¿lnI Pekwc£Whpw 
ip≤oIcWhpw

Pet{kmX pIfpsS kwc£Whpw Bhiysa¶n¬

^e{]Zamb Peip≤oIcWhpw \aps°t∏mgpw Bhiyapff

ImcyßfmWv.  Km¿lnI XeØn¬ CXn\mbn Ahew_nt°≠

hnhn[ am¿§ßfmWv Cu teJ\Øn¬ {]Xn]mZn°p∂Xv.

P\km{μX A[nIapff {]tZiamWv tIcfw. Ipd™ ÿeØv

Hmtcm hoSpIfpw ÿnXn sNøp∂ kmlNcyamWv ChnsS 

s]mXpth\ne\n¬°p∂Xv. F∂pam{Xa√ InWdpIfpsS 

km{μXbpw s]mXpth A[nIamWv. tIcfØn¬ GItZiw 60 e

£Øne[nIw InWdpIƒ Ds≠∂mWv GIt Zi IW°v.  

AXpt]mse Xs∂ ]pgIƒ, Ipfßƒ, AcphnIƒ XpSßn 

a‰p [mcmfw Pet{kmX pIfpw \nehnep≠v. Cu 

Pet{kmX pIsf√mw ]e kmlNcyØnepw aeo\nIcn°

s∏Sp∂p-sh∂Xv hkvXpX am{XamWv. AXn\m¬ Xs∂ 

Pet{kmX pIfpsS kwc£Whpw Peip≤oIcW 

kwhn[m\ßfpw ImenI{]m[m\y -tadnb hnjbßfmWv. 

CsXms° ^e{]Zambn \S∏nemIp∂Xn\pff kwhn[m

\ßsf∏‰nbpff Aht_m[w \ap°v AXy¥mt]

£nXamWv.
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Pet{kmX pIfpsS kwc£Ww ^e{]Zambn

\S∏nemt°≠ ImcyamWv. ]pgIfpsSbpw IpfßfpsSbpw

kwc£Ww Dd∏phcpØpI InWdpIƒ°v Np‰w Dd∏pff ]mXbpw

Bƒadbpw sI´n kwc£n°pI. aen\ t{kmX v

InWdns‚bSpØpff {]tXyIn®v InWdnt\°mƒ Db¿∂ ÿeØv

ÿm]n°mXncn°pI XpSßnbXv ASnÿm\]camb ImcyßfmWv.

Hcp hoSnt\mS\p_‘n®v ip≤Pew e`yam°p∂  InWdn\p ]pdta

aen\oIcW t{kmX pI-fpap≠v. I°qkv Ipgn, aen\PeIpgn,

Jcamen\ykkvIcW kwhn[m\-ßƒ XpSßnbhsbms° Pe

t{kmX n\v aen\oIcWap≠mImsX ÿm]n°Ww F∂XmWv

ASnÿm\ XXzw. hoSpIƒ°v ^e{]Zamb sk]v‰nIv Sm¶pIƒ,

I°qkv IpgnIƒ aen\Pe\n¿Ωm¿÷\Øn\v bYmcoXnepff

tkmIv]n‰pIƒ XpSßnbh ÿm]n°pI. AXpt]mse InWdp-

Ifn¬ \n∂v Pew IqSpX¬ kabw sIm≠v ]ºv sNbvsXSp°m≥

DXIp∂ ]ºvsk‰pIƒ ÿm]n°pI. tam´dns‚ ^p´v hm¬hv

Pe\nc∏n\v sXm v́ Xmsg h®v ]ºv sNøpI XpSßnb ]e{]tbmKnI

XXzßƒ PeKpW\nehmcw \ne\ndpØp∂Xn\v D]bp‡amWv.

Peip≤oIcW kwhn[m\ßƒ
Pe ip≤oIcW kwhn[m\ßƒ C∂v \ΩpsS \m´n¬

kpe`amWv. Pe KpW\nehmcw ]cntim[n°p∂Xn\pff em_pIfpw

C∂v \ΩpsS \m´n¬ [mcmfap≠v. PeØns‚ KpW\nemc {]iv\ßƒ

\ap°v t\cn v́ Xncn®dnbmhp∂Xpw ]cntim[\bneqsS am{Xw Xncn®dn-

bmhp∂hbpap≠v. Peip≤oIcW kwhn[m\ßƒ sXcs™Sp°p-

∂Xn-\p-apºv ]cntim[\ \SØWw. F√mtcm-Kßƒ°pw Hcp acp∂v

F∂ coXn Peip≤oIcW am¿§w Xncs™Sp°ptºmƒ ]ecpw

kzoIcn°p∂Xv {i≤n®n´p≠v. AXn\m¬ F√mhcptSbpw Adnhnte-

°mbn Xmsg sImSpØncn°p∂ tS_fn¬ s]mXphmbn ImWp∂

PeKpW \nehmc{]iv\ßfpw ]cnlmcam¿§ßfpw

tN¿Øncn°p∂p.
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Pe-Kp-W-\n-e-hmc
{]iv\-ßƒ

 ip≤oIcW
kwhn[m\ßƒ

1. _mIvSocnbpsS km∂n≤yw  t{kmX pIfpsS

kwc£Ww, t¢mdnt\j≥

2. Ie°¬ ASnbn°¬, ^n¬t{Sj≥

3. Ipd™ ]n.F®v aq√yw       NpWmºv tN¿°pI

4. Ccpºns‚ B[nIyw hmbphpambn kº¿°w

ASnbn°¬ ^n¬t{Sj≥,

t¢mdnt\j≥

5. ^vfqssdUv B¿. H. ^n¬´dpIƒ,

BIv‰oth‰Uv Aepan\

D]tbmKn®pff In‰pIƒ

6. t¢mssdUv B¿.H. ^n¬´dpIƒ

7. ImTn\yw tkm^v‰t\gvkv

8. Im¿_WnI aen\oIcWw   t{kmX v I≠p]nSn®v

am‰nbXn\ptijw,

t¢mdnt\j≥

Sm¶pIƒ Pekwc£WØn\v

hoSpIƒ \n¿Ωn°ptºmƒ Pekwc£WØn\v {i≤nt°≠ ]e

Imcyßfpap≠v. IpSnshffw kw cn°p∂Xn\pff Sm¶pIƒ

Ft∏mƒ thWsa¶nepw IgpIm≥ kuIcyapff ÿeØmWv

ÿm]nt°≠Xv. ]eImcWßƒ sIm≠pw Sm¶n¬ s]mSnbSnbm≥

km[yXbpffXpsIm≠v CS°nS°v Sm¶v IgptI≠Xv

AXy¥mt]£nXamIpw F∂XpsIm≠mWv Cßs\

\njvI¿jn°p∂Xv. Sm¶ns‚bSnbn¬ s]mSnbSnbpIbpw  AXv

Imcyamb {]bmkan√msX amdp∂Xn\papff kwhn[m\hpw

Ft∏mgpw BhiyamWv. XmsgsImSpØncn°p∂ Nn{Xw {i≤n°pI.
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Sm¶n¬ \n∂pw ]pdtØ°v shffsaSp°p∂Xn\pff hm¬hv ASnbn¬

\n∂pw Ipd®p apIfnemWv sImSpØncn°p∂Xv CXneqsS s]mSnbSnbp

∂Xn\pff kuIcyw Sm¶pIfnep≠mIpw F∂XmWv sa®w.

AXpt]mse IgpIp∂Xn\pff hm¬hv Xpd∂v Sm¶v s]s´∂v

hrØnbm°mhp∂XmWv.

Ccpºns‚ km∂n≤yw, Ie°¬ XpSßnb {]iv\ßfpff

PeamsW¶n¬ ta¬∏d™ kwhn[m\w IqSpX¬ ^e{]ZamWv.

Sm¶ns‚bSnbn¬ IgpIp∂Xn\pff hm¬hv Xpd∂v sIm≠v Sm¶n¬

ASn™s]mSn amdmhp∂XmWv.  am¿°‰n¬ CØcØnepff

kwhn[m\apff Sm¶pIƒ e yamWv. tIm¨{Iot‰m

CjvSnItbm]tbmKn®v Cßs\bpff Sm¶pIƒ \n¿Ωn°m\pw

km[n°p∂XmWv.  Hmt´mam‰nIv ]_nwKv kwhn[m\w s]mXpth

hoSnIfn¬ ^e{]ZamWv ap]tbmKn®v Sm¶nse shffw

]IpXnbmIptºmƒ ]ºv {]h¿Øn∏n®m¬ shffw Sm¶nte°v

hogptºmƒ Sm¶ns‚ ASnbnepff sNfnbnfIp∂Xv Hgnhm°mw.

Peip≤oIcW kwhn[m\ßƒ

[mcmfw Peip≤oIcW kwhn[m\ßfpffXn¬ \ap°v

kz¥ambn sNøm≥ km[n°p∂ ip≤oIcW kwhn[m\ßsf∏‰n

BZyw ]dbmw. ]e hen∏Ønepff I√pIƒ , ^n¬´¿km≥Uv,

Nnc´°cn F∂nhbp]tbmKn®v kmam\yw ^e{]Zambn

Peip≤oIcW kwhn[m\w \ap°p Xs∂ k÷oIcn°mhp∂-

XmWv. Xmsg sImSpØncn°p∂ Nn{Xw {i≤n°pI.
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G‰hpw ASnbn¬ ^n¬´dnwKv Ign™ Pew ]pdtØ°v

FSp°p∂Xn\mbn Zzmcßfpff ss]∏v ÿm]n®ncn°p∂p.

AXn\papIfn¬ Nn{XØn¬ ImWp∂Xpt]mse ]e hen∏apff

A\ptbmPyamb I√pIfpw AXn\p apI fn¬ Nnc´°cn

AXn\papIfn¬ ^n¬´¿km‚ v AXn\pw apIfn¬ ip≤oIcnt°≠

Pew F∂nßs\ kwhn[m\w sNbvXpIgn™m¬ ASnbneqsS ̂ n¬´¿

sNbvX Pew e`n°p∂XmWv.  ^n¬´dn¬ \n∂pw ip≤oIcn® Pew

t\cn v́ D]tbmKn°mw. PeØns‚ Bhiyw IqSpXepff hoSpIfn¬

Nn{XØn¬ ImWp∂Xpt]mse as‰mcp Sm¶v ]nSn∏n®v D]tbmKn °p∂Xv

Ipd®pIqSn ^e{]ZamIpw. Cßs\sbmcp ^n¬´¿ \n¿Ωn°p∂

Xn\mhiyamb hkvXp°ƒ C∂p tIcfØn¬ an°]´Wßfnepw

e`yamWv. Cßs\bpff ^n¬´dpIƒ henb _°‰v D]tbmKn®v

efnXambn sNømhp∂XmWv.  ̂ n¬´dnte°v hcp∂ PeØns‚bfhv

\nb{¥n°p∂Xn\v Nn{XØn¬ ImWp∂Xpt]mse ^vtfm´v

ÿm]n°mhp∂XmWv.

Ipd®p Imew CXp {]h¿Øn®pIgnbptºmƒ km≥Un¬

s]mSnbSnbp∂XpsIm≠v ^n¬´dnwKv \S°msX hcpw. At∏mƒ

^n¬´¿ km≥Uns‚ apIfn¬ \n∂pw Ipd®p km≥Uv am‰n IgpIn

C´m¬ B {]iv\Øn\p ]cnlmcamIpw.

PeØnse Ie°¬, Ccpºv, PeØns‚ aWw, cpNn

XpSßnbh am‰p∂Xn\v Cu ^n¬´¿ D]bp‡amWv.  F∂m¬

t¢mssdUv, ^vfpssdUv, Im¿_WnI aen\oIcW {]iv\ßƒ

XSßnbh am‰p∂Xn\v CXp D]bp‡amIn√.
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sSdm^n¬ sSIvt\mfPn F∂ t]cn¬ ^e{]Zhpw

NnehpIpd™Xpamb Hcp Peip≤oIcWkwhn[m\w C∂p \ΩpsS

\m´nep≠v t¢ D]tbmKn®p≠m°p∂ sSdm^n¬ UnkvIpIfneqsS

Pew ISØnhn´v \√ ip≤oIcWw km[yamIp∂ Hcp

kwhn[m\amWnXv. tIcfØn¬ CXns‚ D]tbmKw hym]Iam°m≥

{ian®XmsW¶nepw B {iaw Imcyambn v́ hnPbn®n√. `qht\izdnse

tI{μ Kh¨sa‚ v \nb{¥WØnepff CSIR  ÿm]\amb (IMMT)

hnIkn∏n® Cu kwhn[m\w Xangv\m´nepw  a‰p Ab¬kwÿm\ -̨

ßfnepsams° D]tbmKn°p∂p. t¢ aÆns‚ Ipdhpw CXv ChnsS

hym]Iam°p∂Xn\pff {iaßƒ°v hnLmXambn F∂Xv

hkvXpXbmWv. F¶nepw Cu kwhn[m\w ]e ImcWßfmepw \ap°v

D]bp‡amWv F∂Xv Hcp hkvXpXbmWv.

hmWnPy Peip≤oIcW kwhn[m\ßƒ

Peip≤oIcW kwhn[m\ßƒ \n¿Ωn®v hnXcWw \SØp∂

[mcmfw ÿm]\ßƒ C∂v \ΩpsS \m´nep≠v. ]e XcØnepff Pe

ip≤oIcW kwhn[m\ßfn¬ dnthgvkv Hmkvtamknkv

XXzßfp]tbmKn°p∂ ^n¬´dpIƒ, lm¿Uv\ v am‰p∂Xn\pff

tkm^v\dpIƒ, Ccpºv am‰p∂Xn\pff kwhn[m\ßƒ, aW¬

D]tbmKn®pff ̂ n¬´dpIƒ, Nnc´°cn D]tbmKn®pff ̂ n¬´dpIƒ

_mIvSocnbsb am‰p∂Xn\v bp.hn. AWp\ioIcW kwhn[m\ßƒ,

{]j¿ Ãm≥Uv ^n¬´dpIƒ XpSßn [mcmfw Peip≤oIcW

am¿£ßƒ C∂p hn]Wnbn¬ e`yamWv. kmam\yw \√ a’capff

taJebmWnXv. CØcØnepff Peip≤oIcW kwhn[m\ßƒ ]e

kmlNcyßfnepw D]bp‡amWv. PeKpW\nehmc {]iv\ßƒ

]cntim[n®v IrXyamb [mcWbpsSbSnÿm\Øn¬ am{Xta

Cßs\bpff kwhn[m\ßƒ Xncs™Sp°mhq.  t{kmX n¬

D≠mIp∂ GsX¶nepw Im¿_WnI aen\oIcWØn\v Hcp

ip≤oIcW kwhn[m\ßfpw ^e{]Za√ F∂Xv Ft∏mgpw

Hm¿Ωn°Ww.

agshffkw cWw

ag \aps°{Xam{Xw {]m[m\ytadnb ImcyamWv Fs∂SpØv

]dtb≠ Imcyan√. ag IqSpXepff {]tZiamsW¶nepw tIcfØn¬



81]e {]tZißfnepw th\¬°meØv Pe£maw cq£amWv.

{]IrXnbpsS G‰hpw henb hcZm\amWv ag F∂p ]dbp∂Xn¬

AXnitbm‡nbn√. agshff kw cWw \S∏nem°Ww F∂

\nbaw \ΩpsS \m´n¬ {]m_eyØnep≠v. AXv F{Xam{Xw

{]mtbmKnIambn \S°p∂p F∂Xv Kuchambn Nn¥nt°≠

ImcyamWv. sI´nSØns‚ ta¬°qcbn¬ \n∂pw e` n°p∂

agshffw Hcp Sm¶n¬ tiJcn®v ^n¬´dneqsS ISØnhn´v

InWdpIfnte°v Hgp°n hnSpI. AXv th\¬°meØv `qK¿

PeØns‚ e`yX h¿≤n°p∂Xn\v ImcWamIpw.  ag shffw

Sm¶pIfn¬ tiJcn®v th\¬°metØ°v D]tbmKn°p∂

coXnIfpw C∂v {]m_eyØnep≠v.

t¢mdnt\j≥ \nXyPohnXØn¬

Peaen\oIcW hym]IamIp∂ C°meØv ]ekmlNcy-

ßfnepw Pew t¢mdnt\‰v sNøp∂Xv ^e{]ZamWv. ss]∏pIfneqsS

Pew hnXcWw sNøptºmƒ \n¿_‘ambpw t¢mdn≥ tN¿Øv AWp-

\ioIcWw hcpØWsa∂v I¿°iamb \nbaw \ΩpsS \m´n¬

\nehnep≠v. Km¿lnI XeØnepw PeKpW\nehmcw kwc£n°p-

∂Xn\v t¢mdn\v henb {]m[m\y ap≠v. aen\am°s∏´ InWdpIƒ

t¢mdnt\‰v sNbvXv amen\yßsfbpw _mIvSocnbIsfbpw

\n¿hocyam°m≥ km[n°p∂XmWv. t¢mdns‚ tPmen _mIvSob

\io∏n°pIam{Xa√. PeØnepff a‰v ]e amen\yßfpambn

{]h¿Ø\w \SØn AXns‚ tZmj^ew eLqIcn°m≥ t¢mdn\v

km[n°p∂p. ªo®nwKv ]uU¿ D]tbmKn®v Pew t¢mdnt\‰v sNbvXp

Ignbptºmƒ ]n.F®v aq√yw h¿≤n°p∂p. F∂m¬ t¢mdn≥ Kymkv

D]tbmKn°ptºmƒ ]n.F®v aqeyw Ipdbp∂p.

Hcp ho´n¬ ]e AwKßƒ°pw hbdpthZ\ A\p hs∏Sp∂p

F∂p IcpXpI. ss]∏p sse\n¬ _mIvSocnbbpsS hf¿®bm°mw

CXn\p ImcWw. Sm¶nse PeØn¬ IqSnb Afhn¬ t¢mdn≥ tN¿Øv

(30gram/1000en) s]∏psse\nte°v Xpd∂phnSp∂p. ho´nse F√m

ss]∏nepw t¢mdn≥ tN¿Ø shffsaØnIgn™m¬ Sm∏pIƒ AS®v

Aßs\ Ipd®pkabw \n¿Øp∂p. (5 aWn°q¿) CXneqsS ss]∏n¬

hf¿∂ _mIvSocnb \in°pIbpw IpSnshff kpc£nXam°pIbpw



82sNøp∂p. Cßs\bpff aen\oIcW {]iv\ßƒ \ΩpsS \m´n¬

[mcmfw hoSpIfnepw henb ÿm]\ßfnepw I≠phcp∂XmWv.

AXn\m¬ CØcØnepff Hcp ip≤oIcWam¿§w ]et∏mgpw

KpW{]ZamWv.

ªo®nwKv ]uU¿ shffØn¬ ebn∏n®Xn\ptijw

sXfn\oscSpØp thWw ta¬ ]d™ Bhiyßƒ°v

D]tbmKn°m≥. Aßs\ sNøptºmƒ \n¿_‘ambpw ªo®nwKv

]uU¿ Ie°nb ]m{Xw \√Xpt]mse AS®psh°Ww. As√¶n¬

t¢mdn≥ Kymkv A¥co£-Ønte°v c£s∏´p t]mIpIbpw sNbvX

{]h¿Ø\ßƒ hrYmhnemIpIbpw sNøpw.
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BACTERIOLOGICAL QUALITY (BIS Standards)

1. Water in distribution system

a. Throughout any year 95% of samples should not contain any
coliform organism in 100ml.

b. No sample should contain E.coli in 100 ml.

c. No sample should contain more than 10 coliform organisms per
100 ml.

d. Coliform organisms should not be detectable in 100 ml of any

two consecutive samples.

2. Unpiped water supplies

Where it is impracticable to supply water to consumers through a

piped distribution network and where untreated sources, such a wells,

borewells and springs, which may not be naturally pure, have to be used,

the requirement for piped supplies is most desirable and considerable

reliance has to be placed on sanitary inspection and not exclusively on

the results of bacteriological examination.
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