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lkjka'k

i;kZoj.k vkSj lkoZtfud LokLF; dh lqj{kk lqfuf'pr djus ds fy, vif'k"V ty dk mipkj ,d  
egRoiw.kZ çfØ;k gSA bl 'kks/ esa uohu tSfod n`f"Vdks.k dk irk yxk;k x;k gS ftlesa tSo&ladsrdksa vkSj fofHkUu 
,atkbeksa dk mi;ksx 'kkfey gS tks ikfjfLFkfrdh ra=k ds LokLF; vkSj i;kZoj.k dks çHkkfor fd, fcuk ikuh dk 
mipkj djus esa lgk;d gSA ikuh dh xq.koÙkk esa lq/kj vkSj ijh{k.k ds fy, geus rsyaxkuk jkT; ds panuosyh xkao 
esa panuosyh >hy dk p;u fd;k gSA ih,p] eSykiu] pkydrk] fuLianu] tSfod mipkj vkfn tSls fofHkUu rjhdksa 
dk mi;ksx djds ikuh dk ijh{k.k fd;k tk ldrk gSA

bl 'kks/ i=k esa tSfod fof/;ksa ds ekè;e ls >hyksa esa ikuh dh xq.koÙkk dk vkdyu djus vkSj ikuh dh 
xq.koÙkk c<+kus ds fy, mi;ksx dh tkus okyh vuwBh fof/;ksa dks la{ksi esa çLrqr fd;k x;k gSA bl vuqla/ku dk 
mís';] fu;ksftr uohu rduhdksa] ty xq.koÙkk lq/kj ls lacaf/r çeq• fu"d"kks± vkSj >hy ikfjfLFkfrdh ra=k ij bu 
n`f"Vdks.kksa ds laHkkfor çHkko ij çdk'k Mkyuk gSA
Abstract

Treating waste water is a crucial process to ensure the protection of the environment and 
public health. In this research innovative biological approach is explored which involves the use of 
bioindicators and different enzymes which helps to treat the water without affecting the ecosystem 
health and the  environment. To improve and test the water quality we have selected Chandanvelly 
Lake at Chandanavelly village in Telangana state. Water can be tested using different methods like pH, 
turbidity, conductivity, filtration, biological treatment and so on. 

This research paper summarizes the unique methods used to assess and enhance water quality 
in lakes through biological means. It would highlight the research objectives, the novel techniques 
employed, key findings related to water quality improvement and the potential impact of these 
approaches on lake ecosystems.
eq[; 'kCn% panuosyh] çnw"k.k] lrgh ty] xq.koÙkk lwpdkadA
Key Words: Chandanvelly, Pollution, Surface water, Quality Index.
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ifjp;

gSnjkckn dbZ >hyksa ds fy, tkuk tkrk gS] ysfdu 
rsth ls 'kgjhdj.k vkSj vkS|ksfxdhdj.k ds dkj.k muesa 
ls dbZ ij vfrØe.k gks x;k gS vkSj tks vkt ekStwn gSa 
os vR;kf/d çnwf"kr gSa] blds ifj.kkeLo:i ikuh dh 
xq.koÙkk esa fxjkoV vkbZ gSA fgek;rlkxj vkSj panuosyh 
dh ty xq.koÙkk dk vè;;u blfy, fd;k x;k gS 
D;ksafd ;g is;ty lzksr gSnjkckn 'kgj ds fudV gksus 
ds dkj.k c<+rs 'kgjhdj.k vkSj vkS|ksfxdhdj.k ds çfr 
vf/d laosnu'khy gSA HkkSfrd jklk;fud vkSj tSfod 
ekinaMksa dk mi;ksx djds >hy ds ty dh xq.koÙkk 
lwpdkad dh x.kuk dh tkrh gSA 

nwf"kr ty dk mipkj vè;;u dbZ dkj.kksa ls cgqr 
egRoiw.kZ gSA tc ge nwf"kr ty dk mipkj djrs gSa] rks 
ge bls i;kZoj.k esa okil çokfgr djus ls igys blesa  
ls gkfudkjd çnw"kdksa vkSj nwf"kr inkFkks± dks fudky nsrs 
gSaA ;g çfØ;k ufn;ksa] >hyksa vkSj egklkxjksa tSls ty 
fudk;ksa dks çnwf"kr djus ls lqj{kk djrh gSA bl çfØ;k 
ls chekfj;ksa dk çlkj #d tkrk gS vkSj tyh; thoksa dh 
j{kk gksrh gSA nwf"kr ty dk mipkj djds] ge lHkh ds 
fy, LoPN vkSj LoLFk okrkoj.k lqfuf'pr dj ldrs 
gSa vkSj ty fudk;ksa dks çHkkfor djus okys çnw"kdksa dks 
Hkh fudky ldrs gSaA

ftu 'kgjksa vkSj muds cká {ks=kksa esa ubZ iQSfDVª‍;k¡ 
LFk‍kfir gks jgh gS mu {ks=kksa esa nwf"kr ty dk mipkj djuk 
vkSj Hkh vko';d gSA ge ml {ks=k esa gkfudkjd çHkko 
vkSj >hy dh fLFkfr dk Hkh irk yxk ldrs gSa] ftu  
dkj.kksa ls mipkj çfØ;k ;k i;kZoj.k ds fy, gkfudkjd 
çHkko mRiUu gksrs gSaA nwf"kr ty esa fo"kSys jlk;uksa ;k 
çnw"kdksa ds mPp Lrj dks gkfudkjd ekuk tkrk gS D;ksafd 
os mipkj çfØ;k dh çHkko 'khyrk esa ck/k Mkyrs  
gSa ;k ;fn mfpr ekè;e u viuk;k tk,] rks  
ikfjfLFkfrdh ra=k esa {kfr igqpkrs gSaA nwf"kr ty dk liQy 
mipkj lqfuf'pr djus ds fy, muds gkfudkjd çHkko 
dh igpku djuk vkSj mUgsa de djuk vko';d gSA

Hkwty iquHkZj.k dks c<+kok nsus ds fy,] o"kkZ ty 
lap;u] iquHkZj.k dqvksa dk fuekZ.k] fjlko VSad vkSj psd 
MSe tSls fofHkUu L=kksrksa dk mi;ksx fd;k tk ldrk gS] 
rkfd o"kkZ ty dks ,df=kr djds laxzfg‍r fd;k tk lds] 
ftlls ;g /hjs&/hjs Hkwfexr gks ldsA ouLifr vkSj gfjr 

LFkku Hkh ty ds fjlko dks lqfo/ktud cuk dj vkSj 
viokg dks de djrs gSaA ;g Hkwty iquHkZj.k dh o`f¼ 
djus esa egRoiw.kZ Hkwfedk fuHkkrs gSaA

oS;fDrd] leqnk;ksa vkSj çkf/dkjh oxZ ds fy, 
;g le>uk vko';d gS fd os ,d LFkk;h ty vkiwfrZ 
lqfuf'pr djsa vkSj ikuh dh deh dks de djus ds fy, 
Hkwty iquHkZj.k fof/;ksa dks c<+kok nsa vkSj fØ;kafor djsaA

fuEufyf•r dqN egRoiw.kZ ekin.M fn, x, gSa

pH: pH fdlh inkFkZ dh vEyrk ;k {kkjh;rk dh 
eki gksrh gS] ftlesa nwf"kr ty Hkh 'kkfey gksrk gSA nwf"kr 
ty mipkj dh fuxjkuh ds fy, ;g ,d egRoiw.kZ eki 
n.M (iSjkehVj) gS D;ksafd ;g mipkj çfØ;kvksa dh 
n{krk vkSj mipkfjr ty dh lexz xq.koÙkk dks çHkkfor 
djrk gSA pH iSekus ij 0 ls 14 rd dk ekin.M gksrk 
gS] ftlesa 7 U;qVªy gksrs gSaA 7 ls uhps dk ekin.M 
vEyrk dks bafxr djrk gS] tcfd 7 ls Åij dk eku 
{kkjh;rk dks bafxr djrk gSA pH dks fo'ks"k lhekvksa esa 
larqfyr j•us ls mipkj çfØ;kvksa ds vuqdwfyr djus 
esa lgk;rk feyrh gS vkSj ;g lqfuf'pr gksrk gS fd 
mipkfjr ty i;kZoj.k vkSj lkoZtfud LokLF; ds fy, 
lqjf{kr gSA

fo|qr pkydrk% blls inkFkZ ds fo|qr lapkyu 
dk cks/ gksrk gSA ;g ty esa DyksjkbM] lYiQsV ;k vU; 
lanw"kdksa tSls ?kqys gq, vk;uksa dh mifLFkfr dk ladsr 
nsrk gSA mPp pkydrk Lrj ?kqys gq, Bksl inkFkks± dh 
mPp lkaærk dk ladsr nsrs gSa] tks mipkj çfØ;k vkSj 
mipkfjr ty dh xq.koÙkk dks çHkkfor djrs gSaA fo|qr 
pkydrk dh fuxjkuh vkSj fu;a=k.k djds] ge çHkkoh 
mipkj lqfuf'pr dj ldrs gSa vkSj okafNr ty xq.koÙkk 
ekud dk fuokZg dj ldrs gSaA

efyurk% ;g nwf"kr d.kksa ds dkj.k ty dh 
LoPNrk ;k eSykiu gksrk gSA tc ty eSyk gksrk gS] 
rks bldk Lokn cny tkrk gS vkSj tyh; thou dks 
lqj{kk nsus dh {kerk dks Hkh çHkkfor djrk gSA efyurk 
ryNV viokg] 'kSoky ;k vkS|ksfxd fuoZgu tSls fofHkUu 
dkjdksa ds dkj.k gks ldrh gSA volknu] fuLianu vkSj  
dhVk.kq 'kks/u tSlh mipkj çfØ;k,¡ efyurk dks de 
djus vkSj ty dh Li"Vrk esa lq/kj djus esa lgk;d 
gksrh gSaA
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vkiQjhu [kkue] vjckc gqlSu] ts- Lojkt ,oa T;ksfr jktkor] ^^pnauosyh vkSj fgek;rlkxj >hykssa esa lrgh ty---------**

ukbVªkstu MkbvkWDlkbM% ;g jDrkHk Hkwjs 
jax dk gksrk gS tks lkekU; ok;q çnw"kd gSA NO

2
  

thok'e bZa/u ds tyus ls mRiUu gksrk gS] tSls fd 
vkius okguksa vkSj fo|qr la;a=kksa es ans•k gSA blls  
/qa/ mRiUu gksrh gS vkSj ekuo LokLF; ij fo'ks"k :i 
ls 'olu ç.kkyh ij gkfudkjd çHkko iMrk gSA mRltZu 
de djus vkSj ok;q xq.koÙkk fofu;eu ykxw djus tSls 
fofHkUu mik;] i;kZoj.k vkSj gekjs dY;k.k ij NO

2
 ds 

çHkko dks de djus esa lgk;d gksrs gSaA
iQkWLiQsV% iQkWLiQsV fpark dk fo"k; gSa D;ksafd ;s 

'kSoky vkSj tyh; ikS/ksa ds fy, iks"kd rRoksa ds :i esa 
dk;Z djrs gSaA tc ty esa iQkWLiQsV dk mPp Lrj gksrk 
gS] rks ;g 'kSoky ds fodkl esa o`f¼ djrs gS ftlls 
;wVªksfiQds'ku vkSj laHkkfor :i ls gkfudkjd 'kSoky o`f¼ 
djrs gSaA iQkWLiQsV Ñf"k viokg] vif'k"V ty fuoZgu] 
iQkWLiQksjl vk/kfjr moZjdksa ds mi;ksx vkSj fofHkUu lzksrksa 
ds ekè;e ls ty fudk;ksa esa ços'k dj ldrs gSaA ty 
mipkj dh lqfo/k,¡ ty ls iQkWLiQsV dks gVkus ds fy, 
jklk;fud vo{ksi.k tSfod çfØ;kvksa ;k vk;u fofue; 

tSls rjhdksa dk mi;ksx djrh gSaA blds vfrfjDr O;fDr 
iQkWLiQsV eqDr fMVtZsaV dk mi;ksx djds iQkWLiQsV de 
djus esa ;ksxnku ns ldrs gSaA

vf/xe ds mís';

•	 ty  xq.koÙkk  dk  O;kid vkdyu vkSj 
ewY;kadu djukA

•	 >hy ds ikuh esa çnw"kd dh igpku djuk vkSj 
mlds vuqlkj mipkj djukA

vè;;u {ks=k
panuosyh xkao Hkkjr ds rsyaxkuk jkT; ds jaxkjsîóh 

ftys ds 'kkckn eaMy esa fLFkr gS] ftls fp=k 1 esa 
n'kkZ;k x;k gSA ;g rsyaxkuk {ks=k ls lacaf/r gSA ;g ftyk 
eq[;ky; gSnjkckn ls nf{k.k dh vksj 11 fdyksehVj dh 
nwjh ijfLFkr gSA panuosyh iwoZ esa dks FkqjeaMy] mÙkj esa 
psosYyk eaMy] if'pe esa iqnqj eaMy] mÙkj esa eksbuk 
ckn eaMy ls f?kjk gqvk gSA ;g LFkku jaxkjsîóh ftys vkSj 
egcwcuxj ftys dh lhek ijfLFkr gSA egcwcuxj ftyk 
dksa MqxZ bl LFkku ds if'pe esa gSA

fp=k 1. vè;;u {ks=k dk ekufp=k
çfof/

ikuh ds lSaiy vè;;u ds {ks=k esa ijh{k.k LFkkuksa ls ,d=k fd, x, Fks] tSlk fd fp=k&2 esa n'kkZ;k x;k gS] 
ftlesa panuosyh >hy 'kkfey gSA bu LFkkuksa ls ijh{k.k rhu vyx&vyx xgjkbZ ls ,d=k fd;k x;k gS] tSls fd 
lrg] eè;e vkSj ry {ks=k 'kkfey gSA uewuksa dk fo'ys"k.k 5 ekinaMksa ij fd;k x;k gSA lSaiy ysus dk le; vkn'kZ 
:i ls lqcg 9 ls 11 cts ds chp pquk x;k FkkA lSaiy laxzg ds fy, lSaiy ysus dh rduhd dh ekud çfØ;kvksa 
dk ikyu fd;k x;k Fkk vkSj mUgsa 2 ?kaVs ds Hkhrj ç;ksx'kkyk esa yk;k x;kA
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fp=k 2. panuosyh >hy ls ikuh ds lSaiy ,df=kr djrs gq,

         

fp=k 3- lg&funZs'kd MkW- ts- Lojkt ds lkfuè; esa dk;Z djrs gq,

lSaiy mu LFkkuksa ls fy, tkus pkfg, tks ty lzksr] 
mipkj la;a=k] HkaMkj.k lqfo/kvksa] forj.k usVodZ] mu 
fcanqvksa dk çfrfuf/Ro djrs gSa tgk¡ ls miHkksDrk dks ikuh 
igq¡pk;k tkrk gS] vkSj mi;ksx ds fcanq gSaA ijh{k.k fcanqvksa 
dk p;u djrs le;] çR;sd {ks=k ij O;fDrxr :i ls 
fopkj fd;k tkuk pkfg,_ ysfdu] fuEufyf•r lkekU; 
ekunaM O;kid :i ls mfpr gksrs gSa%

pH

pH fdlh foy;u esa gkbMªkstu vk;uksa dh ,d 
eki gSA gkbMªkstu vk;uksa dh dk;Z fof/ dks lokZsÙke  

lqfo/ktud :i ls y?kqx.kd bdkb;ksa esa O;Dr fd;k tk 
ldrk gSA blfy, pH dks H$ vk;uksa dh dk;Z fof/ ds 
½.kkRed y?kqx.kd ds :i esa ifjHkkf"kr fd;k tkrk gSA

“pH” 'kCn dk rkRi;Z foy;u esa gkbMªkstu 
vk;u dk;Z fof/ ds eki ls gSA pwafd pH dh çR;{k 
eki cgqr tfVy gS] blfy, Rofjr vkSj lVhd pH  
fu/kZj.k ds fy, fof'k"V bysDVªksM dh vko';drk gksrh 
gSA pH dks 0 ls 14 ds iSekus ij ekik tkrk gS] ftlesa 
de ewY; mPp H+ (vf/d vEyh;) vkSj mPp ewY; 
de H+ vk;u dk;Z fof/ (de vEyh;) n'kkZrs gSaA pH 
7 dks mnklhu ekuk tkrk gSA pH dh çR;sd iw.kZ bdkbZ 
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gkbMªkstu vk;ulkaærk esa nl xquk o`f¼ ;k deh n'kkZrh 
gSA vf/dka'k çkÑfrd ty dk pH eku 5-0 ls 8-5 ds 
chp gksrk gSA o"kkZ ty dk pH eku 5-4 ls 6-0 gksrk 
gS tks fiQj feêðh vkSj •futksa ds lkFk çfrfØ;k djds 
H+ vk;u lkaærk esa deh dk dkj.k gksrk gS vf/d 
vEyh; ty (pH<5) vkSj vf/d {kkjh; (pH >9) 
rFkk gkbMªkstu vk;u lkaærk (pH) esa vU; rkRdkfyd 
ifjorZu ;g n'kkZrs gSa] ty fudk;ksa esa dqN fo"kSys çnw"kdksa 
ds ços'k ds dkj.k ty dh xq.koÙkk ij çfrdwy çHkko 
iM+rk gSA

pH dks pH ehVj ds mi;ksx ls ekik tkrk gS] 
ftlesa ,d lalwpd bdkbZ (fMVsfDVax ;wfuV) gksrh gS 
ftlesa ,d XyklbysDVªksM] lanHkZ bysDVªksM] lkekU;r% 
,d dSyksesybysDVªksM KCl fczt }kjk pH laosnu'khy 
XyklbysDVªksM ls tqM+k gksrk gS rFkk ,d lalwpd bdkbZ 
fo|qr pkyd cy ds vuq:i pH dks bafxr djrk gS] 
ftlls pH dk irk yxk;k tkrk gSA eki ls igys] 
pH ehVj dks de ls de nks ciQlZ dk mi;ksx djds 
O;ofLFkr fd;k tkuk pkfg,A

fo|qr pkydrk

fo|qr pkydrk ,d eki gS ;g fdlh lkexzh 
dks ljyrk ls fo|qr çokg dks vius ekè;e ls  
çokfgr djrh gSA fo|qr pkydrk dks ehVj 
vkSj ijh{k.k ds ekè;e ls Hkh ekik tk ldrk gSA 
ijh{k.k djus ds fy, 1 lseh dh nwjh ij fLFkr nks  
/krq bysDVªksM gksrs gSa (bl çdkj eki dh bdkbZ 
ekbØksflesal ;k feyhflesal çfr lsaVh ehVj gS)A bysDVªksM 
ij fLFkj oksYVst yxk;k tkrk gS ftlds ifj.kke Lo:i 
tyh; uewus ds ekè;e ls fo|qr çokg çokfgr gksrk gSA 
pw¡fd ty esa çokfgr /kjk ty esa ?kqys vk;uksa dh lkaærk 
ds lekuqikrh gksrh gS] blfy, fo|qr pkydrk dks ekik 
tk ldrk gSA ?kqys gq, ued@vk;u dh lkaærk ftruh 
vf/d gksxh] uewuk mruk gh vf/d lqpkyd gksxk vkSj 
blfy, pkydrk jhfMax Hkh mruh gh vf/d gksxhA

efyurk

;g eki ml lhek dks ekirh gS ftlesa fuyafcr 
d.kksa dh mifLFkfr ds dkj.k ty esa vikjn'khZ gks tkrk 

gSA bls NTU ds :i esa O;Dr fd;k tk ldrk gSA ty 
esa v'kqf¼;ksa dh mifLFkfr dh x.kuk djus ds fy, ty 
dh efyurk dk ijh{k.k fd;k tkrk gSA efyurk ,d 
rjy dh lkis{k ikjnf'kZrk dh eki gSA ;g ty dk ,d 
çdkf'kdh xq.k gS tks ty ds lSaiy ls xqtjrs le; ty 
esa inkFkks± }kjk iQSys gq, çdk'k dh ek=kk dks ekirk gSA 
;fn iQSys gq, çdk'k dh rhozrk vf/d gS] rks efyurk 
vf/d gksxhA bl çdkj ty dh efyurk dk ijh{k.k 
fd;k tkrk gSA

ifj.kke

ty xq.koÙkk lwpdkad dk jaxjsîóh gSnjkckn 'kgj 
ds ftys esa eqlh unh esa panuosyh ty fudk; ij 
vè;;u fd;k x;k gSA vçSy 2024 ds nkSjku HkkSfrd 
vkSj jklk;fud fo'ks"krkvksa tSls ty xq.koÙkk lwpdkad 
dk fo'ys"k.k fd;k x;k gSA ty fudk; us nks ijh{k.k 
LFkku vkSj blds nks vyx&vyx psd ikWbaV pqus gSa] ftUgsa 
rkfydk esa n'kkZ;k x;k gSA
ekinaM çfr ekud eku 

IS10500%2012
panuosyh >hy ls 

çkIr eku

pH	 6-5&8-5 8-3

fo|qr pkydrk 89 & 485 983-3

eVeSykiu (NTU)   5&30 NTU 60 NTU

dqy iQkWLiQsV (mg/L) 0-12

dqy ukbVªsV (mg/L) 3-1 & 18 8-9

fu"d"kZ

>hy ds HkkSfrd jklk;fud fo'ys"k.k ds  
ifj.kkeksa dh tkap dh xbZ vkSj ik;k fd pH 8-3 gS 
ekud eku fufnZ"V lkekU; lhek esa gSA fo|qr pkydrk 
983-3 gS] tcfd efyurk FkksM+h vf/d gS tks 5 ls 
30 NTU ds chp lkekU; dh rqyuk esa 60 NTU gSA 
;g 'kSoky fuekZ.k ds dkj.k gks ldrk gSA ty fudk; 
esa fiQVdjh dk ?kksy Mky dj fo|qr dks csgrj cuk;k 
tk ldrk gSA blfy, ;g vuq'kalk dh tkrh gS fd  
vf/dkfj;ksa dks ekSleh cnykoksa ds fy, HkkSfrd&jklk;fud 
fo'ys"k.k ds fy, fujarj fuxjkuh djuh pkfg, vkSj 
bldh jksdFkke djuh pkfg,A

vkiQjhu [kkue] vjckc gqlSu] ts- Lojkt ,oa T;ksfr jktkor] ^^pnauosyh vkSj fgek;rlkxj >hykssa esa lrgh ty---------**
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'kks/ i=k esa iz;qDr vaxszth 'kCnksa dh lekukFkZd fgUnh 'kCnkoyh
Alphabetically sorted terminology in English o.kkZuqØfer fgUnh 'kCnkoyh
Acidity vEyrk
Alkalinity {kkjh;rk
Bioindicator tSo & ladsrd
Biological tSfod
Ecosystem ikfjfLFkfrdh ra=k
Electrical Conductivity fo|qr pkydrk
Groundwater recharge Hkwty iquHkZj.k
Physiochemical HkkSfrd & jklk;fud
Pollution iznw"k.k
Quality Index xq.koÙkk lwpdkad
Turbidity eSykiu
Waste water vif'k"V ty

lanHkZ
	 1.	 Water quality assessment using physicochemical 

parameters and nsf-wqi indicator by deepthi 
civil engineering NIT Roukela. (2022).

	 2.	 Investigation of physic chemical parameters to 
assess the water quality of himayatsagar lake 
Hyderabad by V. Hema Sailaja JNTU Hyderabad 
(2013).

	 3.	 Water quality lab manual of civil engineering 
department NIT Srinagar (2002).

	 4.	 APHA (American Public Health Association) 
2005, Standards Methods for the Examination 
of Water and Wastewater, 21st edn., American 
Public Health Association, Washington DC 
(2018).

	 5.	 F. Adib et al. Effect of pH and surface chemistry 
on the mechanism of H2S removal by activated 
carbons (2021).

	 6.	 Hassen et al. Effects of heavy metals on 
Pseudomonas aeruginosa and Bacillus 
thuringiensis Biores. Technol. 1998 (2012).

	 7.	 Adams, D.C., Gurevitch, J., Rosenberg, M.S., 
1997. Resampling tests for meta-analysis of 
ecological data. Ecology 78, 1277–1283 (2016).

	 8.	 Urkiaga, L. de las Fuentes, B. Bis, E. Chiru, B. 
Bodo, F. Hernández, T. Wintgens, Methodologies 
for feasibility studies related to wastewater 
reclamation and reuse projects, Desalination. 
187 (1–3) (2006) 263–269. (2011).

	 9.	 Calamari D, Akech MO, Ochumba PBO (1995) 
Pollution of Winam Gulf, Lake Victoria, Kenya: 
a case study for preliminary assessment. Lakes 
Reserve Res Manag 1:89–106 (2014).

r




