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dk: dijh 14

iLrlouk &

ech egkuxj in’k vkjkixd o r=Kkulc/k mkxiP;kn"Viu VR;r Ixr in’k
viu 1/;k Inj in’lkr mRilu o JkexiiP;kbA ske/; yik.k; ok< ghr vig-
mRiknu {k=kry jkexkjle/; AV gkAu brj Io{k=kr JhEXKIP;k B/r o<
gkr vIIY;kp inlr vig- 1/skpk dy y{kkr %rk vl Li'Vik inlu ;r di]
ech egkuxj in’k 0;kikj o Iok{k kr vx1j gkr vkg- 0;kikj] mnhe o vifFkd
lok ;kP;ke/; HkrR;ku ok< gkr vlu Inj mjkxkuk 1jd vl mRre iriP;k
;i Bfo/kk 1jfo.k vio”;d Bjr-  in’lkph xjt y{kr %rk foeku okgrd
{i=kdM rkrMiu y{k nAu R;kr ok< dj.;kph xjt vig dij.k ecb eguxj
in’kr B/;k vilrRokr vlyY;k lkrkd> foekurGkoj foeku okgrdhiph xjt
.k djrkuk vir’k; rkk ;r vig-

mijkDr ckeh fopkjkr %Au o ecb egkuxj in’kph n1&;k foekurGkph
xjt y{kr %Au dnh; ukxjh goko okgrd e=ky;ku uoh ecb ;Fk [Ktxh
xro.kdnkjP;k Bgkxku nljk foekurG mHkj. ;kP;k iLrkokl €ty 2007 e/;
rRor: etjh fnyh vig-  rlp egkjk’v “kluku nfky uoh ecb ;Fk iLrkfor
uoh ecb wkrjjk'vh; foelurG idYikl el;rk nAu Inj idYilP;k
veyctio.mkBh fIMdkph uiMy , €Ul Eg.ku ue.kd dyh vig-

idYi iord &

fIMdk JkT; “KBukP;k 1.k ekydhph diuh vlu ri diuh dk;nk1956 vrxr
ukn.dr wvikg-  egkjk'Vv kBuku] egkjk'v 1knf’kd o uxjfu;ktu dk;nkj1966
efy rjronl vul zu fIMdkph uoh ecb fodkBkBkBh uohu ’kgj fodkl
ikf/kdj.k Eg.ku ue.kd dyh vig- uohu ’kgj] uoh ecb fodkBkBkBh ,d.k 344
pkjl fdyifeVj {k= viklphr dj.;kr vky wvkg- uoh ecb vi’k;krhy HBokr
etB Bfu;ker o fodlir *kgj vlu ’kgjkpk fodkl 2 n’ky{k ykdl[;k o 08
n’ky{k JkEXkP;k n"Viu dj.;kr ;r wvig- uoh ech gGgG Lor= egkuxj
Eg.ku mn;k0 ;r vlu uoh echph 1/;kph ykd B[k 1-5 n’ky{k brdh vIu
toG toG 05 n’ky{k jkexky ;F miytk wvigr- fIMdk 1dYl iord
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vIY;lu 1dYikp fu;ktu] vij[ku b- ckch rlp wvio’;d lo et&;k
feGfo.;kHkBh 1;Ru’ly wvig- wko’;d et&;k ikir >kY;kurj €.k d:u
1dYi mikg.kBkBh [keExh xro.kdnkjkP;k fuoMhkBh fufonk 1fd sk vikghk djrk
;by-  ilrkfor uoh ecb wkrjjk'Vh; foekurG idYikP;k  mHkkj .k BB
fIMdk@Hkjrh; foekurG akikdj.k o [KeExh xro.kdnkjiP;k Bgtkxku fo’k'k
mi’k diunh LRKfir dj.;kr ;by-

gokb okgrd {k=kph - 1j'k &
fu 2007&08 e/; ukn.;kr wkyY;k ,d.k vkrn’kh; ioklh okgrdhidh 60%
i{kk vikd 1oklh n’lkry 4 e[k egiuxjke/ku vigr- Inj egkuxj ech]
fnYyf] plub o cxykj vlu ecb foekurG 23% 1ok’ ;kph Xj€ Hkxor vig-
Ryk [lkyk[kky fnYyh 21%] plub 9o cxykj 8-7% 1ok’kkuk Bok nr vigr- g
lo foekurG okf'd ngk n’ky{ki{k wvikd Tok’;kuk Dok ijforkr-
lkrid>Jecb gk foelurG n’krty Bokr thlr dk;jr foelurG vlu ,d.k
23% 1okIh okgrd] 3lw ekyokgrd o 18% gokb mik.k Inj foekurGko:-u
gkrkr- v ;kor vidMokjiulkj Bu 2001&08 njE;ku ech foekurGlojhy
vkrjgk'vh; okgrdir 4765 y{k iklu 8122 y{k brdh ok< >kyh vig- rlp
vkrn’k; okgrdir nfky 6527 y{k r 15320 y{k v’k ok< >kyh wvig
Eg.k€p wkrjjk'Vh; okgrdirty ok< BjkIjh 878% njku rj wvkrn’;
okgrdhrty ok< Bjkljh 16-84% njku >kyh vig- rlp Bu 2001&08 njE;ku
ech foekurGkozu gokb ekyokgrdir 293 y{k Vu r 530 y{k Vu v’ih ok<
>kyh viiu Bjkljh ok<ipk nj 10-11% brdk ;rk

ecb foekurGkph ioklh o ekyokgrdhph {kerk vkrk vijh iMr vig- o
Inj ckc mPpre okgrdiP;k rklkr@dkGkr 1d"u tk.kor- ech foekurGkph
{lerk ok<fo.;khkBh B/;k 1:- vlyyh die rlp vikfudhdj.kurjgh Inj
foekurG 40 n’ky{k 1oklh irfo'h brd 1oklh grkG ’kdy- o Inj
ioklil [k Bu 2012813 ef; vi{lir vig- ojty cich y{lkr %Au rlp ech
foekurG {k=kr tkxph miythrk ulY;ku o brj vMp.bh y{kr %Au ecb
egkuxj in’kr ecb toG nljk foekurG mhkkj. ;kph Xjt vkg-

Ihb, Fb]vk; vk; Vilech fIMdk
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MKy .K follh o 17kkBdh; - g &

uoh ech wkrjjk'Vh; foekurG i1dYi fnukd 14 BIVcjJ2006 jkeh adkfkr]
1;ko0j Kojhy iHko IMAG.k] vi/klpuk2006 o i;koj.k #Hj{k: dk;nkj1986
vio; IAfjr rilp fdukjilh fusled {i= viffu;e]1991 15 €]2000 e/;
Lifjr e/iy rjrndl vul Zu 1ox & v ickc & 7 vi ullkj vullfpr vig-

fIMdku iLrifor foelurG idYikpk i;koj.lkoj ok.kk&;k 1fj.Kkekpk
Idy Wikl dj.;kHBh vk;-vk;-Vijech ph ue.kd dyn viu Inj wvi;ki
i;k0j.k ou [KR;kp o egkk'Vv jkT; in'k.k fu;=.k eMG ;kP;k ekxn’kd
Iphrty rjrnil vul u dj.;kr viyk vig-

idYikpn I{kir ekfgrh &

iLrifor 1dYikp {k= egkjk'Vkrhy jk;xM fEYg;kely tuoy rkyD;kr ;r- o
r tuoy ’kgjkP;k 1f’pel vlu uoh ech o ecb egkuxj In’kP; Hkkxkfyd
e/;koj fLFkr vig-  foekurG InH fen 4, vjikv JQJUE ikbVi p v{lk’k
5933' 0 J[H’k 73° 0418" vkg-  [kkyh fnyY;k rOR;kr (1.14) foekurG InH fcn
iklu 10 fd-e =T;P;k orGkr ;.ké&;k vH;kB{k=kckcr (Fig 1) ekfgrh

fnyh vig-

Ihb, Fb]vk; vk; Vilech fIMdk
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rDrk & 1-14
foekurG vH;kl {k= 110 fd-eh- f=T;k ckcr Hixkfyd o 1;koj.klc/ ekigrt &
v-d- | clc ri'iy
1 |LAG 1uoy rkydkjjk; xM feYgkleghgk'Vv JiT;
2| v{Kk 18° 59'33"
3| JIKK 73° 04'18"
4 | BolkMg.k tkrGh fdukjilh —rL 2.5 m, fdukjiIh yxrp enku —rL 3 m,
VdM;k & —RL 82 m,
5 | Hkgrh;  Bofk.k folkxkp | 47-A/16, A/13, E/4, F/1
ikrGh o LFGo.ku n.Kj
WV d-
6 | LFGo.ku Uk;0; M mrij
7 | enpk 1dkj Ejhu Dy] eze] [iMd
8 | okrkoj.k rkietu deky ss°c fdeku 17°c
1tl;efu & 2000 ef-eh- r 2500 en-efr
goph fn’k & ikoMkG;kr u_R;dMu wvikf.k brjoGh
b’k ; dMu
vinrk & 61 r 86%
9 | idYik[kyty tfeunph | fIMdk o KB ulP;k ekydhph (78%) 0 [lExh tehu
I | fLFkrh 22%) liknr d:-u foekurG fodlir dj.;kp
iLrifor djir vig-
10 | toGpk egkekx SH 54, NH 4 B, Vkeekx lfoekurG gihl ykxu thr
vikgrh
11 | toGp jYo LFkud e/;jYo@dkd.k jYooj 1-5 fd-ef- vrjkoj iuoy jYo
LFkud] miuxjh BolkBh [kn’oj jYo LFkud 1 fd-
el
12 | toGp foekurG ecb lkrkd> iLrkior foekurGiP;k mRrjl 35 fd-eh
vrjkoj
13 | toGp ik.koB 1uoy [KkMh o Xk<h unh) rGkek unh vif.k myo unh
g;k To foekurG {k=kru tkr vigr-
14 | VdM;k foekurG {k=kr myo VdMh RL - 82 mts.
15 | 1jkru egRokp fBdk.k if"'pel 13 fd-ehk of ,fyQVk@Mjkijh y.k
16 | Hdi {k= {k= & is: 1893 (Part - 1) 2002.
15 Infik; ei &

fIMdk egkeMGku fnukd 1662009 p i= d-fIMdk@Vvh vM 1@, 10Vhb@
,eMh 2009@567 p Mker 11=&1 o ’kD;K’kD;rk IMrkG.kh wvgoky dnh;

i;k0j.k o ou e=ky;kr

feGfo.;kHkBh Bknj dyk gkrk

iLrifor foekurG idYikl 1;koj.k etjh
rnurj fdukjilifusked {k=] ik;ikr To/k
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vif.k brj 1dYi ;kDBIP;k rK iji{kd Rferhu frp 20&22 €ty]2009 njE;ku
>kyY;k 78 0;k cBdir 1dYikp 1;koj.Kojhy ifj.kekph IMAG.k dj.;kEkBh
djko; Pk visklkp Intk ei i;koj.Kojhy ifj.ke IMAG.K Vi/klpuk2006
wvlo; fuf’pr dj.;kHkBh iLrko fopkjkr %ryk gkrk  R;kulkj dnh; i;koj.k
0 ou e=ky;ku R;kp fnukd 4 wkxLV] 2009 p 1= d-F.No.10-53/2009-IA.III }kj
Inj cBdir fuf’pr dyy 1dYilP;k ifj.kekpk vH;kl dj.;kBkBh InfH;
dGfoy- rnurj rK 1ji{kd Iferhu fnukd 23 fMEcj]2009 jkt |dY|{k=kI
KV fnyh o fnukd 8 Qcokjh2010 jkEhp 1= d- F.No.10-53/2009-IA.111 }j
idYikph 1;koj.kojhy gk.K&;k ifj.Kekph IMAG.k dj.;kBkBh vfrfjDr
Infi; ei dGfoy-

dnh; 1;koj.k o ou e=ky;ku vire dyY;k Infl; ekl vul -u
1;koj.kojhy ifj.Kekph IMAG.M vgoky delnki tuluko.liBh r;kj
dj.;kr viyk fnukd 552010 jkeh 1dYi {i=kyxr vIlyY;k vur iMjx
Hkbj fo]ky; o dfu'B egkfo]ky;]ikjxko&nkikyt]rkiuoy]ft-jk; xM ;R
eghjk'Vv in'kk fu;=.k eMGku tu HRuko.lr wvk;kier dyh girk  Inj
tuluko.kip bfroRr ikir >kY;kurj Inj i;koj.kojhy ifj.Kekpk IMrkG.Kn
vgoky r;kj dj.;kr viyk vlu dnh; i;koj.k 0o ou e=ky;kk uoh ecb
vkrjjk'vh; foekrG idYikl i;koj.kBc/h etjh feGfo.;kIkBh Bknj dj.;kr
;T Vig-

I;k;kcker foopu &
[kyty cich fopkjkr %Au €1 & ifjljkr vyY;k VdM;K foekukp;k
nG.koG.kl wvio’;d vlyyk VMHGK fojghr ekx] rif=d o dk;1.kynl
;K] LRkfud afjhjkrty turl fdeku =k0] idYikBiBh tfeuhph miyl/kr]
niMrklkr foelurGloj ikgkp. ;kBkBh vio”;d ik;ktkr o Rkekftd Hfo/kk b-
kchpk fopkj d-u 1;kskcker wiskE djrkuk skn"Viu B5KG vl gk xM
fth,kry Jol&ekMok o uoh ech ;iP;kijrk fhehr dj.;kr wvkyk dkj.k
ojhy ckciph 1rrk dj.Kg B;K; 1dYi{k= ecb egkuxj in’kkr brj= miytk
ukgh-  1;k;h 1dYi{k=kpk wH; kD djrkuk Rk ClOrh) detkjf] B/ o Akdk
(swoT ANNvLIsis) rIp lond foopu (sensitivity Analysis) dj.;kr vky-

Ihb, Fb]vk; vk; Vilech fIMdk
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32

Inj foopukurj vl fnllu vky df] uoh ech 1dYi{k= 1;koj.kPkk Nerky
JKIK. 5Pk n'Vhu jol&etMok idYi{k=ki{kk vikd pkxy wvkg- o Eg.kup uof
ech ;Ray iLrkfor 1dYi{k= gk mRre 1;k; vliu Inj {i= rk=dn'V;k
1;k0).KP;kn"Vhu rlp vikfkdn'V;k vikd Bytk vIY;ku nlé&;k foekurGiP;k
fodkBkHkBh 1 ;kK; vig-

1dYikph ekfgrh i&

iLrifor uoh ech vikrjjk'vh; foekurG 1dYikp {k= tuoy toG vlu jk'Vh;
egkekx 4 B 0 vkeekx ;kp njE;ku Jk;xM fEYg;krhy tuoy rkyD;kr ;r o
uoh ech o ech egkuxj In’iP;k Hkxkfyd e/;koj fLFkr vikg- foekurG InH
fen d,vjikv joQjUI kbVe p v{k{k 18° 59.33" 0 J[K’k 73° 0.4.18" Vig-
iLrifor foekurG idYi{k= ecbrty W/;k viLrRokr vlyY;k Rkrkd>
foekurGkiklu vnkt 35 fd-eh nj vig-

1dYi{k=kph nG.koG.k ;KK; rk i&

iLrifor foekurG {k=kP;k 1ol 1/;k viLrRokr vlyyk pkinjh jk'Vh; egrekx
48, 1Yl {i=P;k ni{k.khhed JkT; egkekx d-54 o 1f’pel pkinjh vkeekx
vig-  1/;k viLrRokr vIiyyh elu[kn&cykij okt jYo ykbu 1dYikP;k
b’iU; fn’kl vlu R;kojhy [Kkn’oj miuxjh; jYo LRkud 1dYi {=k iklu
lokr €oG Eg.kt 1 fd-eh- vrjkoj vig- e/;@dkd.k jYo ykbu 1dYi{k=iP;k
toGu tkr o R;kojhy iuoy jYo LFkud idYi{k=kiklu wvnkt 15 fd-ef
vrjkoj vig- ojhy foopuko:u y{lkr ;by di] idYi{i= jLr] egkekx o jYo
ylbuyk tiMyy vig o R;keG 1dYi{k=kl wvio’;d vI.kjh nG.koG.k ;K; r
mRre Vikg-

1dvif= &

idYikliBh fuf’pr dyyY;k tfeuhp ,d.k {=QG 2054 gbVj brd vilu
R;kidh 1615 gDVj tetu foelurG {=kBkBi o mojir tefu 1dYiklkBh
vio’;d ik;ikr Bfo/kk] 1okl jYo ykbu] jLr brj Bfo/lk rip u]kp iokg
0Gfo. ;kIkBh mi;kxkr vk.kyh tkby-

Ihb, Fb]vk; vk; Vilech fIMdk
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1dYik vrxr ckch i&

iLrifor foekurG rlp R;k HkorkyP;k {k=kpk fodkl ;ke/; foekurGkpk
VI;kVIGku fodkl] xk<h unh 0 myo untp 1iokg cny.k oGfo.k virmPp
nkckP;k fo] r okfgl;kp LRkukry.k 1dYi{k=kr ;.K&;k idYicklr xkoBk.kp
tuolu o 1ulFkiu rlp foelurG {i=kIkBn vio’;d Bk;hlfo/ikph dke ;kpk
leko’k vig-

idYi veyctho.kpk <kpk i&

dn “kKkluku inku dyY;k rRort etjhl vul -u ilrkfor foekurG 1dyYi
[Exh xro.kdnkjiP;k BgHixku jkcfo.;kr ;.Kj wvkg o R;kHkBh fo’k'k mi’k
diuhph LFkiuk diuh dk;nk 1956 vrxr [ktxi diuh Eg.ku dj.;kr ;by-
Inj diutr fIMdk o Hkjrh; foekurG ikikdj.k ;kp feGu 269 HikxHkMoy
vly o mojhr HiMoy [KEXh xro.kdnkjkp vly-  [kEXh xro.kdnkjkph
fuoM fufonk 1fd;}j dyh thby- fo’kk mi’k diuh TdYi mhkj.kIkBh
vio’;d o clchph 1rrk djy rlp foekurG pkyfo.k rlp n:lrh o
n[kkkytph dke] “kBuku fnyY;k fo’k'% gbdd dkyko/r djy o dkyko/k
LiY;kurj 1dYi “kBukdM gLrkrjir djy-

gokb okgrdhpk vnkt &

uoh ech vikrjjk'vh; foelurGko-u 1< uen dY;kiek.k 1oklh okgrd wvnkthr
vig-  lu 2013&14 njE;ku 106 n’ky{k 1oklh 1rio’x] Bu 2017&18 iklu 20-
82 n’kyf{k 1okt 1rho’] Bu 2022&23 1klu 3981 n’ky{k 1oklh irfo'] Hu
2027&28 ef; 5984 n’ky{k 1ok0h 1rho’k rj “koVP;k VIIkr Tu 2031&32 e/;
61-74 n’ky{k 1ok0h 1rho’:

vnkier fokIl[;k fopkjkr %Au uoh ecb wkrjjk'Vh; foekurGip
fu;ktu o IdYifp= 60 n’ky{k toklh 1rho"% gkrkG.;kP;k n'Vhu r;kj
dj.;kr vky wvkg- foekurGkpk fodkl 4 Vilis;kr dj.;kp ilrkfor viu
I-okril Bu 2013&14 e/; 10 n’ky{k 1okBh 1rho’k] Qu 2017&18 e/; 25
n’ky{k 1oklh iriok] Bu 2022&23 45 e/; n’ky{k 1ok0h 1rho’k o ’koVP;k
VIl;kr Tu 2030&31 e/; 60 n’ky{k nokBh irto" wek.k sokhh N[ ;k fopkjkr
%Au wio’;d BhBfo/k fuek.k dY;k tkrty-  rlp gokb ekyokgrdiPi

Ihb, Fb]vk; vk; Vilech fIMdk
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Hfo/kk VI;kVIsku fuek.k dj.;kr ;by- 1Fert Tu 2013&14 e/; 0-263 n’ky{k
Vu] Bu 2017&18 e/; 049 n’ky{k Vu] Bu 2022&23 e/; 094 n’ky{k Vu
vkf.k vire VIIkr 159 n’ky{k Vu iek.k gokb ekyokgrdnliBh Bk;hlfo/k
fuek.k dY;k tkrhy-

gokb okgrdt’ih Ic/kir Bo Bk;hlfo/k foekurG{=kr ,d.k 1615 gDVj
{k=kidh 1200 gDVj {k=kr fuek.k dj.;kr ;rty- mojhr 415 gDVj telu gokb
okgrdn’kh Ichr ulyY;k 1jr foekurGe’kh fuxMir brj Bk;hlfo/k fuek.k
dj.;kIBh okij.;kp iLrkfor wvig- Inj {i=kr e[;ri givyl] jLVGKATI]
VIU>IV ykel] xknke] cdk] 0;kikjh Bfo/k] BHkkxg] in’ku dn] dje.kd dn b-
pk Teko’k vIy-

1.k 1joB;kph ekx .k &

foekurG {k=kl B -okrtP;k VIIskr 9 n’ky{k fyVj irtfnu ik.kv 1joB;kpt
vio”;drk vnkfer vig-  Inj ekx.h nB&;k VIIskr 18 n’ky{k fyVj i1 fnu
brdh ok<y rj frh&;k vif.k ka,k VII;kr vude 30 n’ky{k fyVj irh fnu o
39 n’ky{k fyVy irt fnu brdh vif{ir vig-  Inj ekx.ph 1rrk fIMdk
egkeMG o uoh ech egkuxj ikiydk ;kP;k tyL=krkru o 1dYi{k=kP;k toGp
vIyY;k tyokigl;kP;k €kG;kru dj. ;kr ;by-

fo]r 1joB;kph ekx.kh &

foekurG 1dYi{k=kIkBh VIkk 1 e/; 30 mva fo]r 1joB;kph Xj€ yixy-
Inj xjt Vilkk 2 e/; 70 mva, Vilkk 3 e/; 150 mva o vire VII;kr 190 mva
fol r 1joB;kph xj€ vnkftr wvig- Inj fotijoB;kph xjt JkT; KB ukP;k
foJr forj.k diufP;k forj.k dnk}j 1.k dyh tkoy- mijkDr ckeh 0;frfjOr
fo] r ijoBk [Mir >kY;kl fo] r 1joBk dj.;kBkBh 5 fM>y €ujVj] 500 Kk.v.
{lerp LRkfir dy tkrty o xjtulkj {kerph ok< dj.;kr ;by-

eyfutlkj.k ifd;k dn &

goko okgrdi’ki Rc/or 1dYi{k= o R;kyxrp Inj {k=kI 1jd {k=kru 38
n’ky{k fyVj irifnu DMkl fuek.k gkby o R;koj ifd; BkBh sBrR r=Kkukoj
vifyr eyfuilkj.k dn dk;kflor dj.;kr ;by- gokb okgrdi’it Bc/ir

Ihb, Fb]vk; vk; Vilech fIMdk
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idYi{k=kr 15 n’ky{k fyVj irifnu BiMik.;koj ifd;k dj.;kBkBh vio’;d
;=lkexth eyfuilkj.k ifd;k dnkr LFkfir dj.;kr ;by o mojir {k-kaB 30
n’ky{k fyVj irhfnu {kerp dn dk;kilor dj.;kr ;by- Inj dnkru clgj
IM.Kg 1fd;k dyy ik skpk tuokij fy’kix] ok’lix o fgjoGhyk ik.k
n.;kIkBh dj.;kp ilrkfor vig-

%udpjk &

idYikP;k B -okrtPsk VIskr vnk€ 10 Vu 1rh fnu %udpjk fuek.k gkby o
vire VII;kr vnkt 40 Vu irh fnu %udpjk fuek.k goy- Inj Z%udpjk
fIMdku plG@rGktk ;F fod Iir dyY;k %udpjk ifd;k dnkr 1fd; 1kBh
ilBfo.;kr ;by- Inj ifd;k dnkr tfod fokvu u gk “kdj.kjk dpjk
R;kHkBh uxjiklydu mHkjyY;k 1fd;k dnkr 1kBfo. ;kr ;by-

idYikpk vnkfer [kp &

iLrifor foekurG i1dYikrxr fodlhr djko;P;k gokb okgrdnlc/ior {k=
foekurGkl wvio’;d 1jd {k= ;kp fodkBkDkBh ,d.k =--9625 dkvh [kp
vnkthr vkg- Inj [kp VI;kVI;ku djko;kp iLrkfor vkg- iR;d Vi;ke/;
vnkthr [kp i<ty iek.k & VIik 1&:z-4952 dkvh] VIik 2 & =-2159 dkvh) Vlik
3 & --1878 deh] vfre VIik & --366 dkvh

idYi veyctho.k dk;de &

iLrifor foekurG 1dYir mHkj.kp Viik 1 e/ky dke viDVkcj 2010 e/; I :
gkAu Bu 2013 v[kjtl i.k dj.;kp iLrifor vkg- rnurj Viik 2 p die
2013&17 njEsku 1.k dj.;kp] VIik 3 p dke Bu 2017 & 21 njE;ku rj vfre
VIl;krhy dke Bu 2022 & 26 njE;ku 1.k dj.;kp Kty vig-

ckikdke BkgR; &

1dYi mHkj KPRk B zokrtPsk VIskr 1dYi{k=kr vko’;d Hjko rip [Kkndke
d:-u Liividj.k dj.k xjEp vig-  foekurG 1dYikP;k mHkj.kir vnke 35
n’ky{k %uetvy [ 172 n’ky{k Vu fleV] 172 n’ky{k Z%uetvj jri]
20 gtkj Vu yk[kM] 80 gtkj Vu Micj] 16-15 n’kyfk %uetVj ekri@e:e o
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41

3385 n’ky{k %uelVy nxM ykxy-  Bo vko’;d ckkdke BkigR; 1dYi{k=kr
fdok 1dYi{k=ktoGp 115 fd-eht miyl/k vig-

ckikdkeknjE;kup 1;koj.k &

1dYilP;k clkdke VIlskr elBsk iek. kkoj LFkfud rlp LRykrjhr >kyy
diexkjkph xj€ vly- Inj dkexkj F[;k Dzokrtl BjkBjh 500 1rh fnu rj
cl/kdkekph xrh ok<Y;kurj vnkt 3000 d exkj irh fnu brdh vly- mijidor
diextj o brj depkjh ;kplkBh 1dYi{k=kr 2 r 3 Bdk.k fuoklh olkgr
mikj. ke sriy-  Inj Bdkk fi.;Psk 1k kph Bk;] eyfutlkj.k b- cket
ijfoY;k tkrhy- Rk O'frijr dkexkjkuk b/ku xjtulkj 1jfo.;kr ;by-
rip diexkjP;k vigkGkBkBh vio’;d  Ifo/k ijfo.;kr ;riy-  iLrifor
riRiJR;k Loz ikP;k olkgrhr Totfud wkjk; k[ ;kBkBh vko”;d rjrnh
dj.;kr ;rty-  tk d:u dilRgkgh idkjph egkekjh iknikko gkA u;-
fusferi.k diexkgiPsk vk kph rikl .k dj.;kEBh rip 1kFfed mipkjkBiBE
idYi{k=kr o] dh; dn mHgj.;kr ;by-

1;k0j.kkph ekfgrh &
foekurG InHfcn iklu 10 fd-eh f=T;P;k orGkr ;.Kk&;k wvH;kI {k=krhy
1;koj Ko B JfLFrt €.k ;kBkBN] By wH;kI dk;de gkt %.;kr vkyk o
R;kIkBh wvko’;d 1kFfed rlp brj ekigrh tek dj.;kr viyh Inj VH; ki
dk;dek vrxr gokeku cny’iL=] Hidrho.ku] tyfuilkj.K HxHk’kl=] tfeu
0 enph X.kokrk wfjhjkrhy 1kt o goph X.koRrk] gokeku] /ouh] bdkykth]
okigrd o ifjogu] ou] 1dYi{k=krty ykdkph Rkekitd & foRrh; I | fLFkrh]
1dYi{k=kr ;.K&;k tfeutph B ]fLFrh o 1dYi{k=krhy olkgrh] tfeunpk okij]
Jfrgifldn'V;k egRokph Bdk.K| fdukjiéh fusked {i= b- chchpk wH;klI
dj.;kr vkyk  ilrkfor foekurGkp {k= jk;xM f&Yg;krhy 1uoy rkyD;kr
vig- rj 10 fd-ek f=T;rty VH;kB{k=kr Bk.k 0 Jk;xM f&Yqg;krty HdHkxkpk
leko’k vig-

gokekucny (gk; MkeVkykth) &
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I {i= m".kdfvVclkr vlu Bkxjh gokeku vkg o Eg.ku o'tk mPp Bki{k
vknrk vir- TollKj.ki.k 1dYi{i=kp gokeku o'fkj m".k o neV vir-
deky rkieku 28°c & 36°c rj fdeku rkieku 17°c & 27°c njE;ku vir-
Bjkdgh Bkafk vinrk o'lkrhy 8 efgU;ki{lk vikd dkG 500 i{k vikd vIr-
VH; k= vikd tkoliP;k in’kkr ;r o o'%r BjkBjh 2000 mm r 2500 mm
AL iMr

Kidrh o.ku &

VH kB {k=kr - vicMeM@mp I [ky VdM;k o fduk&;kyxrph enku wvigr-
VH; kB {k=krhy  /griP;k 1"Bikkxkpk o mk.kFG  tehuipk wHskE djriuk v
fnlu ;r dn wvi;kBd{i=kr fduk&;kyxrph enku] msM;k ckMD;k rip
vidrick VdM;k vif.k 1Bkjkpk Beko’k vkg- 1dYi{k= Bolk/Kj.krt 1f’pedM
mrijkp vig o Inj mrij 1&3% brdk vig rj vi;kld{krty mrkj digh
fBdk.kh 35 % 1;r Vig-

HoxHikph €M .KAM.k &

VH kI {k=kph €M.KAM.k Tokyke[kiru fu?kyY;k xMn jxiP;k ykigkj Bku >kyt
vlu R;ke/; elB;k iek. kOj %G1@pj fnlu ;rir-  Inj clkYVP;k cukovil
n[[lupk dkgnxM Eg.ku Bckky ®kr-  VH;kB{=P;k 1ol Inj cHkYVP;k
Fjkph tkMh@mph toGtoG 760 feVy brdh wi<Gr- o Inj dBhk 0 %u
clkYV cukoVir Iolk/kj ki.k mi] frjd] ykydkdri] [kekdr €M vi<Gu
;rkr- o R;kph -nh 2&4 feVj brdh viGr- idYi{k=kr tuoy fyD>jpt
ukn >kyh vkg-  1jr vudkuh Inj iuoy ;Fby wvkdric/kl fyD>j Eg.ku
eku. ;kcker “kdk mifLFkr dY;k vigr-

tyfutlkj .k

v kI {k kry tfeuhpk ulfxd mrij u_R; 1 inf{k.k&1f’pet vlu k. ;kpk
fupgk R;k kD gkrk  WH;kD {k=kr mRrjdMu rGkek o dkBkMi iodMu
diGnh o xkh rj nf{fkkdMu myo ;k 5 u]k okgrir-  Inj 5 u]kP;k
Ixekru tuoy [KMiph fuferh >kyh vlu g k.l 1< Bk.k [kvnl feGr-
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4-5  Hkeh okrkoj.k 1&
Vi kI {k=krhy enP;k X.koRrph IMriG.kh dj.;kBkBn vkl {k=kr 10 dn
fuoM.;kr wvkyh gkrt- o rFu tek de,k enp ueu X.koRrP;k
IMRKG.InBkBh [kkyty ckehBkBh rikl.;kr vky-  Inj clch pH, fo]r ogu
{kerk] dViu fofue;] kr] enrty BiMh;e] dyf’ ;€] eXuf’k'e] 1v’k;ep
ek.k] TiM;e vMBK’ku X.HMRrj] f>jin.;kph {kerk] ik.kv Akj.k dj.;kph
{kerk o IPNnrk vkl {k=kr vi<GyyY;k enph tkrkiek.k IFijh I< uen
dY;kiek.k xkGkph ekrt] jrifedhr xkGkph ekrt] fpd.k ekrt] jrifedir fpd.k
ekrh b- enp 3 eklekr Eg.kt 1o lkG;kiol] TholkG;kr o 1kolkG;kurj tex
dyY;k uel;kph oj uen clchliBh IMriG.lh dY;koj wkir >kyy fu'd'
[kyhy rDR;kr uen dy vigr-
oG ;kurj o lkG;kion oG ;kr
cic deky | fdeku | deky | fdeku | deky | fdefu
pH 7.4 6.8 7.4 6.5 6.3 5.1
fo] r ogu {kerk 163 | 065 | 167 | 035 | 0.06 0.02
dViku foute; {kerk 6.41 070 | 641 | 0.70 2.38 1.56
IMh;e 836 18 266 32 203 9.8
dyf’k;e 257 87 174 37 110 27
eXuf’k;e 154 21 90 26 110 41.2
1Vi'k; e 87 5 109 9 62.3 6.6
IiM;e vMIktu X.HRrj | 245 2.1 275 | 35 20.5 1.7
HH - 2. 8 0. 8 1. 9 1. 1 3.17 1.42
f>ji n.kph flerk Xx10* | x10* | x10* | x10* | x10° | x10*
b Akp.k dj.;kph {kerk 70 40 66.6 | 284 | 54.4 18
PN 54 33 56 32 54 36

okfkoyh o okf%oyhokMk ;Fhy enk wiEy;Dr vlu brj wvHkl {k=krty

IMrG.k dnkoj tek dyyh enk {kj;Dr ulY;kp wvi<Gy-
idYikph rie=d rlp wiffd
1dYi vgoky r;kj djrkuk enkvlo'k.k dj.;

Skr vky-

KD;K°kD; rk IMAG.K djrkuk rip Tfolrj
Inj vio'k.kr vi

Ihb, Fb]vk; vk; Vilech
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vicGu wvky di I[ky Hixkr enp riufj wi<Grir- €1 lenfdukjP;k
fpd.k ekripk ,d feVj tiMipk Fj] tfeurP;k[kyh 2-75 r- 4-1 feVji;r eze
vif.k Inj Fj tilrir thir 135 feVj tMipk vIY;kp fnllu vky vig o
rnurj dBh.k nxm-

okfkoyh cViozu tkM&;k mRrj juo [kyh 2 feVj r 8 feVji;r jri o
XkGIP; k ekripk Fkj] rnurj 05 r 5 feVj tiMipk e ze@>n> >kyY;k nxMkpk
Fj o R;ki< dBh.k nxMipk Fj €k tfeuniklu 44 r 12 feVji;r fo/kukr
Vk<Gu Vkyk Vig-

tyi;loj.k &
VH kI {k=krhy [MAR;k 1K, skph X.koRrph IMriG.kh dj.;kBkBh ,d.k 13 dn
fuoM. ;kr vkyh gkrt- rFu tek dyY;k k. ;kP;k uel;kph Hkfrd] jkIk;fud
tfod X.kkekph pkp.k dj.;kr vyt

k<t unhrty  [KMIP;k ik skp  dkolkGskurg]  ikolkG;kion o
o lkG;kr %ryY;k uel;kph pH eY; 7-2&7-5] 7-4&7-8 0 7-1&7-3 W<Gy-
myo unhrhy [WMIP;k ik.;kp ikolkG;kurj] tkolkG;kioh o ko lG;kr
%ryY;k uel;kph pH eY; 75 7-8 0 75 wikGy- 1uoy [kMhrhy ik.;kp
oG ;kurj] tholkG;kioh o 1kolkG;kr %ryY;k uel;kph pH eY; 7-5]
7-8&8 0 7-6&7-4 wi<Gy- VH;kldkyko/kr Hifrd&jklk;fud fudikph dyyY;k
IMAG.Jr vl vicGu vky di] tfod ik.kok; ph ekx.k (8op) 1K'Vhd %Vdkp
eY; oxGrk brj Bo ckciph eY; vi{kir ntk’k feGrieGrh vigr- ,u,l1,Q
il xdoRrk fun’lkdip fo’y'k.kvrt vl fnlu vy di Xi<h unirly
ik, ;kph X.koRrk tkolkG;kioP;k rlp tkolkG;kr pkxyh o ikolkG;lurj
mire vIY;kp fnllu ;r- myo unt o iuoy [KMirhy k. ;kpk X.koRrk
fun’ikd n[ky xk<h untiek.kp vIY;kp fnllu viy vig-
Heeykp Hifrd] jklk;fud o tfod fud'oj x.koRrk fo’y'k.k dj.;kBkBh ,d.k
10 IMrkG.k dnko-u Hktykp ueu tek dj.;kr viy-
Heykp 1k ;kp TkolkG;kurj] tkoliG;kion o o lkG;kr %ryY;k uel;kph
pH eY; 7-15&829] 6:9&7-9 0 6-7& 7-7 wk<Gy- okf%oyh ;Fiy k. ;kp pH
eY; 18-29% brj Bdk.ki{k vikd vIY;kp fnlu vky- lo dnkojhy Hty
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dni; in'%.k fu;=.k eMGIP;k fud™’kh ryuk djrk fi.;kl ;k; vIY;kp
vi<Gu vky-  lo tkfrd o jkIk;fud fud'koj IMrG.kh dyh v rk HeEykpk
ntk foghr n&klkBh fu;r fudkeY;P;k vir vIY;kp vikGu wvky- c&;kp
dnkoj Bop eY; fudi{k fdfpr ®ilr wk<Gu wky- cg/ik BkMik.k
felGY;ku] er ikl ouLirh dtY;ku fdok ullfxd tfod inkFk felGY;ku
BoD eY; oy vl Hty x.ofrk fun’kd 75891 njE;ku wvig- o
U, 1,Q tyx.ofrk fun’ikdkulkj 9 dnkojhy HeEykph X.koRrk pkxyh
vIY;kp rj rj% ;FHby 1k skph x.koRrk mRre vIY;kp fnllu ;r- Eg.ku
idYi{k=kry  Heeykph  x.koRrk pkxyh wvkg vl ,u,l,Q tyx.koRrk
fun’kkdkozu fnlu ;r-

ok; i;koj.k &
ok;P;k x.koRrph IMAG.k dj.;kBkBh ok; in'kdkp ueu xkGk dj.;kHkBh 10
ok; X.koRrk IMrkG.kh dn fuoM. ;kr vkyh gkrh o ok; x.koRrk i<ty fud'ikoj
IMAG. sk vkyt  ,d.k fhytd.k WVVy TLIMM 1kVID; YV eVj & TsPi]
olukotv kA “kdry vl fkyid.k djLitjcy iVID;yV eVj & RSPM or
PMl] uVktuph viDIkbM (noy)] 1YQ) Mk; wviDBkbM (so,) o vekfuvk

(NHz)] dkcu ekukDBkoM (co)y o gk; Mk dkcul (He)
VH;kI{k=kr TSP, PMy, NO,, SO,, NHs, co 0 HC ;kph Bjkljh frork
vude i<ty iek.k viGu wvkyh  88&1184 pg/m3, 32-411 pg/m3, 9-1&32
pg/m3, 2.3 —-12.3 pg/m3, 17-37.6 pg/m3, 0.18 — 0.8 pg/m3, 1-2.54 pg/m3

vk|kixd o letld {k=kr Tsp ph deky frork vude 843 pg/ms, 1317
ug/m3, 746 pg/m3 0 245 pg/m3 VK<GU vyt rj fuoklh o xkeh.k {k=kr Inj
frork 1kolkG;kurj] tholkG;kioh o 1kolkG;k njE;ku vude 511 pgims, 756

ug/m3, 558 ug/m3 0 174 pg/m3

vk]kixd o letd {i=kr Tsp ph fdeku frork vude 289 ug/ims, 326
ug/m3, 106 pg/m3 0 31 pg/m3 Vk<Gu vkyh rj fuoklh o xkeh.k {k=kr Inj
frork 1kolkG;kurj] fgokG;kr] ko lkG;kioh o 1kolkG;k njE;ku vude 225

ug/m3, 363 pg/m3, 117 ug/m3 0 22 pg/m3
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Vi ki dkyko/lr - ok;x.koRrk fun’kld eY;kr cjkp cny wikGu  vkyk
vk]kixd o letd {k=kr ok;x.koRrk fun’ikdkp Bjkljh eY; wkolkG;lurj]
fgokG;kr] TkolkG;kioh o TholkG;k njE;ku vude i<ty iek.k vicGu vikyn-
0-37&0-83] 051&1-37] 0-24&0-81 o 0-09&0-21 fuoklh o xkeh.k {k=kr
ok; X.koRrk fun’kkdkp BjkBjh eY; ikolkG;kurj] fgokG;kr] tkolkG;kioh o
oGk njEsku vude i<ty iekk wvicGu vyt 068&1-4] 1-21&1-83] 0-
71&1-18 0 0-2&034

48  gokeku ‘&
3 eklekr Eg tp G;kurj] fgokG;kr o tko kG ;kioh njE;ku gokekukph
ukn dj.;kl u tuoy ;Fhy fIMdk dk;ky;kr dn mHkj. skr vy okr

0 FrFk okjk] ok&;kph fn’l] rieku] Bkifk vinri] kA1) eMPNknu o Ik;
fdj.kRIk) ;kph nj rilkyk ukn dyn xyh  [Kkyty rDR;kr 1R;d clchp
uknyYk efld 1jkljh deky o fdeky eY; n’kfo.;kr vky Vvig-

1o G ;kurj fgokG ;kr o LkG;kiof

cic deky | fdeku | Bjkbjh | deky | fdeku | BjkBjh | deky | fdeku | BjkIjh
Wind Speed, m/s 9.2 0 0.2 6.6 0.0 0.06 8.6 0 0.7
Temperature, °C. 37.4 14.5 28.5 38.6 10.4 25.3 40.2 17.1 30.5
Relative Humidity, % 99.9 17.2 73.9 94.5 33 59.1 99.9 36.3 70.7
Rainfall, mm 1.0 0.5 0.1 0 0 0 0 0 0
Solar Rad., Wim? 1026.7 0.0 204.% 863.7 0 177.9 | 1028.2 0 226.5
Cloud Cover, oktas 8 0 Fine 8 0 Fine 8 2 Over-cast

49  /ouhi;koj.k 1&
Vi kI {k=kr /oulP;k TkrGhph IMG.k dj.;kBkBh 12 dn fofo/k /ouh fuek.k
dj.ky L=kr o ijnljkph xg.k {kerk ;koj Vk/kkj r fuf’pr dyn girk Inj
dnkoj 1kolkG;kurj] tkolkG;kioh o TkoMkG;k njEsku 24 rkl uknh %. ;kr
ViY;k tk d-u B/;kph /ouhtkrGh fuf’pr dj.k ’kD; gby-

Vi kI {k=kr tho kG kurjPsk njEsku eklekr fofo/k dnkoj fnolk #HdkGh 6
rjk=n 9% o jk=h ijk=h 9 r DdkGh 6% L., eY;kP;k uknh vude i<ty iek.k &
48.7 dB (A) I 72.2 dB (A) 0 46.4 dB (A) I' 72.4 dB (A) ] ko lkG;kiofP;k eklekr
Inj eY; fnolk o jk=h vude i<ty iek.k ukn.;kr vky 54-2 dB (A) r 74.3dB
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(A) 0 49.2dB (A) I 749 dB (A). HOMG;k njE;ku L., eY; fnolk o jk=h
vude i<ty 1ek.k ukn.;kr vky 49-3dB (A) I 78.8 dB (A) 0 46.0 dB (A) I 66.3
dB (A). koMlG;kurj] tkolkG;kioh o moMG;k njEsku ;k 3 eklekr
vkkixd {k=kr BjkBjh /ouhph 1krGh fnolk o jk=h vude i<ty iek.k & 348
dB (A), 36.8 dB (A), 351 dB (A) 0 35.0 dB (A), 35.7 dB (A) O 33.9 dB (A)
o lkG;kurj] ikolkG;kioh o molkG;k njEsku sk 3 ekBekr okf.kT; {k=kr
LjkBjh Joutph 1krGh fnolk o Jk=h vude i<ty iek.k& 44-4 dB (A), 435 dB

(A), 45.9 dB (A) 0 43.3 dB (A), 44.7 dB (A) 0 42.4 dB (A).

o lkG;kurj] tkolkG;kioh o TholkG;k njEsku sk 3 eklekr fuoklh {k=kr
1jkBjh /oulph 1krGh fnolk o jk=h vude i<ty iek.k& 43 dB (A), 42.5 dB (A),

45.4 dB (A) 0 42.4 dB (A), 40.3 dB (A) 0 40.9 dB (A).

oG ;kurj] tholkG;kioh o molkG;k njE;ku ;k 3 eklekr lonu’ky
{i=kr 1jk0jh Joutph 1krGh fnolk o Jk=h vude i<ty iek.k& 44-2 dB (A),
44.2 dB (A), 44.8 dB (A) 040.2 dB (A), 43 dB (A) 0 40.8 dB (A). 1kOMKG;kurj]
o lkG;kioh o molkG;k njEsku sk 3 eklekr ,df=r fopkjdjrk Bjkljh
Jouhph 1krGh fnolk o jk=h vude i<ty 1ek.k& 34-3 dB (A), 34.4 dB (A), 35

dB (A) 0 33.5 dB (A), 34.2 dB (A) 0 33.4 dB (A)

vk]kixd] okf.kT;] fuoklh o Bonu’lty {k=kr uknyyn Bjkbjh /ouhikrGh
fofo{kir e;knP;k vkr wvkg- fofo/k dnkoj uknyY;k /ouh ikrGhp LEQ €Y;
vikd fnlr dkj.k LFkfud okgu /ouh fuek.k dj.kj e[k L=kr vigr o
R;keG fuek.k >yyk /ouh IMrG.k dnkijrk e;kinr vkg o 11jr ukgh

bdkykth &

Vi kE{k=kph  bdkykth thku % ;kEkBh 21 LV’ku fuoM.;kr vkyh gkrt-
VKD {k=kr 1Pk dakkaflh feGuh 58 itkrt] tfeuhojhy ik.;kP;k 46
Pthr) kkry  akIPsk beyth 23 1tkrh o 198 idkjP;k oulirt
VH;KBknJEsku WE<GY;k o ukn.;kr wkY;k  wvi;kE {k=kr 1797 gDVj {k=koj
1ljyyh viB Jk[ko ou wif.k 141721 gDVj {k= 0;ki.Kjh 24 Djf{kr ou vigr-
ijr idYi{i=kr ,dgh ou ukgh wH;kI {k=kr ikkouliriP;k 24 1€k rj

Ihb, Fb]vk; vk; Vilech fIMdk
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CUFKIP;k 12 T1tkrh wkGu wkY;k  WHKE {k=kr vi<GyY;k kK] 1fi
ouLirh ;kidh ,dgh 1&krh uke’k'k gk.;kP;k ekxkoj fdok nfeG vIyY;kidh
Ukgh

411 okgrd o ifjogu ‘&

iLrifor foekurG 1dYi{k=kdM €tk.k&;k JLR;IP;k €kG;kojhy B/;kph onGhph
ekfgrh n,;e L=kri}j feGu frP;kr okfd ok< dzu HBu 2030&31 Ik;r
vi{ir okgrdhpk vnkt dj.;kr vkyk vikg- o jLR;kph 1;krrk] jLR;kph ogu
{terk o iLrifor znidj.k y{lkr %Au Tu 2010&30 1kBh rikl. ;kr vky vig-
Inj visklkvrh v y{kr viy di] jlR;kp &G ;K vlu Bu 2025 15r
R;kph Dok & ¢ ntkph o R;ki< frpk ntk deh ghlu Bok & d oxir eiMy-
egRokP;k pkdkrhy okgrdhpk nfky vH;kl dj.;kr vkyk vIiu fo’y'k.kkvrh
vl y{lkr vky wvkg di dGckyh €D’ku ;Fk okgrd BjGhr Bo.;klkBh lu
2030&31 e/; xM BiVjph vko”;drk Hkly-

4-12  tfeutph 1]fLFrh o ollkgrh &

idYiklkBh ,d.k 2054 gDVj tfeunph xjt vlu R;kidh 1615 gDVj tehu
foekurG {k=kIkBh rj mojhr tetu 1dYikliBh vio’;d brj ik;kkr Bfo/k
th u]k 0Go.i jLr] 1y b- 0 brj Ho/kliB Oklj ;kp iLrkfor wvig- ,d.k
2054 gDVj tfeuhidh 1154 gDVj tetu egkeMGIP;k riC;kr vkg- rj 443
gbVj “kidh; tefu ’klu fIMdkdM ox djir vkg vikf.k mojhr 457 gDVj
[KExh telu vikxgir dj.;kr ;r wvig-  Lkr xkokrhy ngk 1M foekurG
{k=kr ;r vlu R;kp tuolu ogkG] nkikyh o oM%*j ;Fk dj.;kp iLrifor vig-
Inj 1iM;ke/; 3113 % vlu ykd B[ ;k 15000 1{k vfikd wikg-

413 ykd[;k o lkekftd&wvifrkd 1 | fLFkrh §&
fu 2001 P;k tux.kuulky wH;kl {k=kph ,d.k ykdB[;k 568 y{k vlu
Rykidh 4-8 y{k ykd B[ ;k “kgjh Hkxkr rj mojhr ukxfjd xkeh.k Hixkr jkgrir-
“kgjiHckrty  ukxfjdiP;k Hkekftd&wviFkd 1 | fLFripk vi; kD djrk i<ty
ckeh Bekj ;rkr & 90% ykd fgn] R;kidh 700 ykd BolkMkj.k tkrip vkgr-

Ihb, Fb]vk; vk; Vilech fIMdk
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4-14

4-15

62% Yykdkph ekrik'ik ejkBh wkg] dvckr BjkBjh 3-8 ekkl wvigr] Bkjrp
1ek.k 98% vlu 74% ykd LoriP;k ekydiP;k %jkr jkgrkr- dVckp Bjkljh
ekfld mRilu :--12]700@& vlu dke dj.k&;k ykdkph B[;k 32% vig- 10%
ykdkdM Loriph dkj vkg- njgtkj 1:-"kekx 851 efgyk vl iek.k vig-

xkeh kikxiP sk ykd I[Pk Bkekfed&vifrkd B | fLRripk vH; kD djrk i<ty
ckeh Bekj ;rir & 98% ykd fgn] R;kidh 90% ykd brj ekxkloxh; thrip
vigr- 97% ykdkph ekrtk'lk ejkBh wvikg] dvckr Bjkljh 574 ek.kl wvigr]
H{kjrp 1ekk 86% vlu 50% ykd 1DD;k %jkr jkgrkr- dVckp Bjkbjh
ekfld mRilu =-5499@& vlu die dj.k&;k ykdkph B[k 37% Vikg- 10%
ykdkdM Loriph dkj vkg-  45% npkdh okgu] njgtkj i:'lekx 924 efgyk
vl iekk vig-

teluhpk okij &

kB {k=krhy tfeutpk 1] okij tk.k. ;kHBh mixgkHj ikir >kyY;k exgrip
foy'k.k djrk vl fnlu ;r dif ,d.k 31429 gDVj wvi;kld {k=krty
tfeutidh 2064% telu ukxjh olkgriuh 0;kiyh wvig] 3579% Xkeh.k {k=kp
kgjhdj .k gkr vikg] 19-82% {k=koj VdAM;k vlu 2-75% {= [kjQVh[kyh 2%
{i= K.k 3-829% {i= xkGtelu leMIyVi 3-02% {k= vk]kixd okijk[kyh vif.k
0-63% {= ’krtetu ;kuh 0;kiy wvig-

idYi {i=krly tfeuP;k okijkpk skl djrk v fnlr di 38470 [kyh
wixjidj KB iLrifors] 26770 {i= eMTyV] 929 {i= [KjQVI] 65% {i=
frteiu] 39% {i= oligr] 4110 {i= [W.0] 285% {i= VAM:k Vif.k 883%
fi= [HMh o unt

bdkykftdy] ,frgifld o HLdfrdn"V;k egRokph Bdk.k &

Vi kI {k=kP;k ckgy 1jr foekurG InH fen iklu 20 fd-eh f=T;P;k orGkr
bdkykftdy] ,frogifld o KLdfrdn'V;k i<ty 3 egRokph fBdk.k Eg.kE
Mgkugh y.k] dukGk 1fln wHGky.; wif.k elFgku bdk TURVIg {k= wvigr-
HMgkagh y.k adYi{k=kiklu 135 fd-eh- vrjkoj vIlu] rh foeku mik.kP;k
ekxkr wvkg-  1jr Inj fBdk.kh foelu fdeku 700 efVj mphoj vly-

Ihb, Fb]vk; vk; Vilech fIMdk
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4-16

50

Rykpiek.k dukGk 1 vidk;kj.; o exfjku bdk TulfVlg >ku ozu €k.Kj
foeku fdeku 500&750 efVj mphoj vly-

fdukjién fu;ked {§= 1&

foekurG {k=kBkBh wvio’;d ,dl/k tetu miyCk gk.;kBkBh Xk<h unhpk ekx
cny.;kp rIp myo unhpk iokg oGo.;kph Xt vkg- R;keG uoh echP;k
et fdukjiéh fusked {k= 0;oLRkiu WKJK[IM;kr FM;k  Qjcnykph
vio’;drk vig-  egkjk'Vv fdukjiéh {k= 0;oLFkiu tkfkdj.ku Inj Qjcnykl
ell;rk n.;kckerpk ilrko etjhlkBh dnh; 1;koj.k o ou [KR;kdM
QK g 1kBfoyk wvig-

1;k0j.Kojhy itko o fuokj.k rjrnh &

idYi veyctio.lP;k fofo/Lrjkoj B]iskoj.oj gkA kd.K&;k foijhr
ifj.ekpk D[ky wi;kI d:u 1;koj.koj gk.K&;k 1fj.Kekp fuoky.kkBkBS
L;K; 15k; Dpfo.;kr vy wvigr- Inj VH;kIKBh 1dYIkP;k i< uen
VII;kpk fopkj dj.;kr wvkyk vkg-  uoh ech wvkrjjk'vh; foekurG idYikp
LFku] 1dYT wigk[kMK] ck/kdke o foekurG dk;klor >kY;kurj 1;koj.krhy
fofo/k %Vdkoj  gk.kk&;k Bfj.kekph IMAG.K dzu ;kion uen dY;kiek.k
Inj ifj.kelP;k fuokj.kBkBh ;KX; 1;k; vrtkr dj.;kr viy vigr-

1dYi mhkkj.kP;k fofo/kLrjkoj] VIIskr gkrt . ;kr ; .k&;k fofo/k dkeknjE;ku
1;k0j Mojrh ifj.ke dj.K&;k chken fuf’pr dY;k wvigr-  i;koj.Kojhy
ifj.kekp eY;ekiu idYikrxr Jkcoko;kP;k ckchuk B;KK; Bjy Vv Kfjriu
iujfpr  fyvkikYM efVDIp wvig dj.;kr wviyk wvig- Inj efvDl
1;koj.Mrty 1R;d clchoj@%Vdikoj gk.k&;k vudy o ifrdy ifj.lkekph
viflor frork n’kor- 1;koj.Kojrh itko 1kM kd.k&;k ckchpk vnk] oxokjh
Vif.k xkfdk;  skpk miskx foopukBkBh [yt n’kfo.;kr wkY;kiek.k dj.;kr

Vkyk vikg-

Ihb, Fb]vk; vk; Vilech fIMdk
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iIR;d iHkokBkBr 2&6 njE;ku X.k R;kP;k egRokulkj o Xkitk; @frorullkj
SkE. ke vky vigr- Avdikph okjokfjrk yflkr %Au R;kP;k iHkokp oxidj.k
def] e/;e] mPp vk.k virmPp ;kiek.k dj.;kr vky vig-

Irreversible

i/nr vifjorub;

_" Reversible ifjoruh .

Strategic egROkpk
LFkfud

fles Local
ouranen | (ST ]\ v iy

]

(ouraon J—>{SheTem
o dry in%difyu
VvfriHikon
ViR; {k
> wade e
&gk i g

ikokp ,d.k egRo [kkyhy uen Behdj.ku “k/ky vig-

ifkokp ,d.k egho % ir&gk $ dky $ {i= $ idkj# x okjokfjrk

mijiOr lehdj.kpok okij dzu i;koj.KP;k fofo/k %vdkoj gk.Ké&;k 1ff.kkekp
oxokjullky ifj.ke ®Lr] fopkj dj.k wvio’;d] y{kk; wvif.k Igt
VIG. ;ktekxk ;k fjriu n’kfo. ;kr vkyk vkg- gok] tfod ofo/; o ou] wkjki; o
1j{k tfeu] vkokt Wout] Mekitd & NiLdfrd] dpjk ik.ki o BkMik.kn
vif.k bdk fILVe ;k ullixd BkuliRrioj gk.Kk&;k ifj.Kekpk fopkj dj.;kr
vkyk vig o wvko’;drullkj foijhr iHkokP;k fuokj.klkBn fdok iHko det
dj.;khkBh mik; Bpfoy wvigr-

Ihb, Fb]vk; vk; Vilech fIMdk
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6-0

1;k0j.k 0;OLFkkiu ;kEuk &

ishoj.kph DJfLRrh o idj.k 5 e/; ppk dY;kiekk ijkoj.koj okA
“kd K&k ifj.kekpk fopkj dzu Bfolrj 1;koj.k 0;0LFkiu ;ktuk Wk[k.;kr
t.k d-u 1;koj.krty fofo/k %vdkojhy foijhr ifj.ke deh
d:-u fudkulky vif{kr Lrjkoj wvk.k.;kBkBr mik; Bpfo.;kr vky wvigr-
foekurGkp ckikdkek njE;ku wvif.k foekurG dk;kilor >kY;kurj i;koj.k
Ijffir o wijkX;dkjd ntkp  Jk[k. ;kBkBh  1;koj.Kkph oGkoGh IMAG.fn
dj.;klBh midj.k idYi{i=kr o ckgj Bo.;kr ;rhy-  [Kkyhy rDR;kr
n’kfoY;kiek.k okrkoj.kP;k fofo/k AvVdkph IMrG.k R;k Bekj uen okjokfjriu
dj.;kr ;by- Inj 1;koj.k IMAG.I ;ktur dnh; 1;k0j.k o ou [kr rilp
JKT; “kBukP;k vWi@fudku lkj cny dj.;kr ;by-

vy vig-

1dYi mHkj .k njEsku 15koj.k IMAG.kh ;kttuk

water / storm water

& grease and
Heavy metals.

S.No. Component Parameter Locations Frequency
1. Ambient Air TSPM, RSPM, | 4 locations at | 24 hourly
S0O,, NO,, CO the boundary | samples, twice

and inside the | ina week.
Airport
premises.

2. Water / ground water / | pH, TDS, SS, | 2-3 locations at | Once in a

waste water / marine | BODs, COD, Oil | the source point | month.

Noise Level

Hourly Leqg.

3 locations
within the
Airport
premises.

Once in a
month.

1dvi

dk;kilor >kY;kurjP;k dkyko/lBkBh 1;koj.k IMAKG. K ;kEuk

S.No.

Component

Parameter

Locations

Frequency

Ambient Air

TSPM, RSPM,
SO, NOy, CO

4 locations at
the  boundary
and inside the
Airport
premises.

24 hourly
samples, twice
in a week.

Stack

pH, SO, NOx,
CO

Stacks attached
to DG sets.

Once in a six
months.

Noise Level

Hourly Leqg.

3 locations
within and
outside the
Airport
premises.

Once in a
month.

Ihb, Fb]vk; vk; Vilech
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Water / ground water /
waste water / marine
water / storm water

pH, TDS, SS,
BODs, COD, Qil
& grease and
Heavy metals.

2-3 locations at
the source point

Once in a
month.

6-1  1;koj.k 0;oLRkiu ;ktup vnkti=d &
1dYi mikj.kP;k njEsku rilp 1dYi dk;kflor >kY;kury 1;koj.P;k fofo/k
Avdioj gkA kd.K&;k foijhr ifj.kelP;k fuokj. kB djko;kph dk;okgh o
Ry kph IMAG.k SkHKBh vnkti=d r;kj dy vlu foekurG mHikj.kP;k VII;kr
mDr ckchoj =-400@& dkvh [kp vnkftr vikg- foekurG dk;kilor >kY;kurj

i skoj .k

IMAG. BB njo'k

=20 ik

[kp wvnkitr wvig-

i ;l0j .k

JKLK.SKBKBh djko;kPsk mik; ;kEulkBh vnkfer [kpkph ekigrh [kkyhy rD;kr
n.;kr vkyh vig-

idYi mikkj .k njE;kuP sk dkyko/lBkBh 1;koj.k 0;oLFkkiu ;kEupk

vnkfer [kp
Sr. Item Rate Amount
No. (Rs. In Lakhs)
1 Provision of sanitation at construction site Lump sum 100.00
2 Plantation around the parking area Lump sum 50.00
3 Plantation /Replantation around the boundary | Lump sum 500.00
wall
4 Barrier around the construction yard Lump sum 50.00
5 Procurement of monitoring and laboratory Lump sum 500.00
equipment
6 Rehabilitation and Resettlement As per details in 36985.00
section 2.1.1
7 Effluent treatment plant and disposal Lump sum 400.00
arrangement
8 Compensatory mangrove plantation Lump sum 500.00
9 Firefighting equipment Lump sum 500.00
10 Landscaping Lump sum 300.00
11 Air and noise pollution safety gadgets Lump sum 25.00
12 Water quality monitoring Lump sum 25.00
13 Solid waste management (Dust bins and Lump sum 20.00
incinerators)
14 Mobile health unit Lump sum 25.00
15 Accidents/Safty Lump sum 20.00
Grand Total 40000.00
Total : Rs. 400.00 Cr
Ihb, Fb]vk; vk; Vilech fIMdk
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70

80
81

1dYi dk;kflor >kY;kurjP;k dkyko/iBkBh 1;koj.k 0;OLFkiu ;kEuoj

vnkfer [kp
Sr. No. Parameters to be monitored Rate Amount
(Rs. Lakhs)

1 Air pollution monitoring & control Four locations 6.0

2 Noise level monitoring & control Three locations 2.0

3 Water quality monitoring & control Three locations 1.50

4 Meteorological monitoring One location @ L.S 1.50

5 Miscellaneous L.S 9.0
Total Rs. 20 lakhs

vkirdkfyu 0;oLFkiu vkjk[kMk W&
Mk; jOV] tujy ukxjh okgrd iMrendh, Y vk;dko cao)] ukxjh okgrd Bj{k

ekukdu ;K dk;n] fuse o fu,ekoyhP,k vu'kxku uoh ecb wkrjjk'vh;
foekurGroj ;.K&;k vidfLed BdVkyk riM n.;kBkBh fuokj.k 0;oLFkiu
VEK[IMK rskp dj.skr vkyk vig- Inj wvkirdkfyu 0;olFkiu vkgk[kM;kr
foekurG Intku ;A “kd.K&;k rif=d rlp brj 4ulfxd: vk.kick.kiP;k
ifjfLFkripk Bkeuk dj. kBB dk;1.kkyt] Blkulkexh) djko;kP;k dk;okghcker
IfoLrj [kykBk dj.;kr vkyk vkg wvif.k R;kl tckenky 0;oLFkiu BfeR;kpk
fun’k vig-

vIrfjDr vi;kl &

fdukjiéh fu;=.k {i=kr dke d: ’kd.;kcker dk;n’lj er &

fdukjién fu;=.k {k=kr [KjQVh rkM.k] NVko] u]kp iokg o ekx cny.{
nxM[kk.kh rip tefutp mR[kuu] tjko] Hjrt o wkgkViP;k vkdric/kr cny
bR;knil fdukjiéh {k= fu;=.k fu;eu]1991 P;k fnukd 1552009 P;k B/kfjr
viklpuulkj ijokuxh vkg- rFkfi uoh ecb wkrjjk'vh; foekurGkp [KjQWh
vIyY;k {k=kr dnh; i;koj.k 0 ou e=ky;ku 1;koj.k ejh fnY;kurj die
dj.;kioh ekecb mPp Usk;kyskph 1jokuxh %.k vko’;d vig-

Ihb, Fb]vk; vk; Vilech fIMdk
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8-2

8-3

8-4

ulkp ekx o 1okg cny.kcker vkl &
nku ukp ik= vig R;k fLFkrir BAu 1615 gDVj {i=kr foekurGiPk dike gkrt
%rk ;by fdok dl \ ;kcker vH;kl dj.;kr vkyk vkg-  ;ke/; foekurGkph
ckk. 1y In’; ¢ ekoj] Mkoiéh fofo/k dkukr] Bjf{krrk] n[kky o vnkt
;- Kgk [kp ; pk leko’k gkrk Kk lk;k;kBkBh ,d.k 16 gtk dkvh viikd
[kp vnkfer vig- VHklkvrh vl fnllu vy di] myok unhpk 1okg o xk<h
uniP;k tokgkpk ekx cnyY;k’kok; rif=dn"V;k foekurG fodlhr dj.k ’kD;
gk.kkj ukgh o rl yitkdkjdgh ukgh  rilp ;keG u]kph Kki"Brk rip ufkph
Ityrk] [KQVip j{k.k okkp mfi"v N/; gkr ukgh Eg.ku uoh ecb
Vkrjjk'vh; foekurG mhkj.kBkBh xk<h o myok unipk iokg cny.k XjEp Vvig
G [kpkr cpr gkAu i;loj.kph n[ky deir deh giut gkby o Inj
cl/kdke n[kkkytl Tyt v gkby-

Mkoiéh tuiokftke [krk vkl &

,d.k 60 n’ky{k toklh 1rho'k {kerk wviLrRokr vilyY;k Rkrkd>]ecb ;Fay
foekurGkk I Ixrrk ifjljkrhy VdM;k o ok&;kph fn’lk ;kckeh fopkjkr %Au
iLrifor uoh ech wikrjjk'vh; foekurGkP;k /koié;kph iokfke[krk gh 83° &
263° dkukr o nku /oié;krty vrj 1854 fd-ef- ;k iek.k Bjfo.;kr vky
vkg- 1jr ;k jpur /MKoiéh xk<h o myo uniP;k ik=kr vIyY;k [KjQVio:-u
thr-  [kjQVhl defr deh gkuh ikpkoh ;k mfi"Vku Moiéhp diu I$h@i&!
10° cnyu rlp nku Moié;krty vrj 1525 fd-el- d-zu n[ky vi{lir mfi'v
I/; or ullY;kp o r v0;o0k; vIEY;kp fnlu vky dikj.k foekurGkdMm
;.okpk ekx vMAGK fojohr vl ;kp mfi'Vv BIK/; dj.;kBkBh 1;koj.kn"V;k
lonu’kty elFkjku VAMIP;k dkgh Hkxkr mph deh dj.k vko’;d gkr rlp
[KjQWh Bj{k.lP;kn"Vhu dikgh Qk;nk gkr ukgh  R;keG Enj i;k; mi;Dr
ukgh-

Hetykpk vH;kl &

iLrkfor Xk<h unhpk ekx cny.k o myo unipk 1okg cny.;ku iHko {k=kr
HEyiP;k x.koRroj o NiB;koj ifj.lke gkrk dk; ;kpk wviskE dj.;kr viyk
Inj wi;klkr duoy] rGk&l myo ;k {k=krty 49 ik X.koRrk

Ihb, Fb]vk; vk; Vilech fIMdk
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85

86

vi;kidnkojhy k. ;kP;k uelskr fojdGyY;k %u inkFkp 1ek.k 2000 ppm —
14000 ppm VK<GY- rj rH] dkekB o [Kj?%j {k=kr DykjkoMp iek.k WR;ki/kd
vIY;kp inlu vky-  VH;kLkvr fu'd's dk<.;kr vkyk vig dh] xk<h unhpk
ekx cny.;ku fdok myo unhpk iokg oGoY;ku HEyiP;k X.koRrr rlp
1B ;kr dk.iR;kgh 1dkj cny gkr ukgh-

okfkoyh cV o fdukjiéipk vi;kl 1&

10g vkQ biM;kpk udi’k 4¥1970% Bu 1992] 1995] 2001] 2006 o 2009 ph mixg
Nk;kp= ;kpk WH;kI okf%oyh cVIP;k vidkjekukr cny >kyk vikg fdok dll \
rip fdukjiéiph ki >kyh vig dk; g thku % ;kBkBh g IMG. ;kEKBS
dj.;kr viyk wviskEkvrt vl fnllu viy di] okfkoyh cViP;k vkdkjekukr o
fLFkrir Qjd >kyyk ukgh  1dYi{k=k IHkorkyh fdukjiéiph /i >kY;kpkgh
di.krkgh ijkok Bekj vkyk ukgh-

xf.krh o Hkfrd 1frdrh vi;kI &

dni; ty o fo]r I’lku dn (cwprs).i.k ;kp ekQr dj.;kr viyY;k 1D o
2o xt.krh irdrh Vi kbkvrh vl y{kr vky dn) foekurGiP;k mRrj flel
vIiyY;k tuoy [KMiP;k o myok unh oxGrk brj Hkxkrhy ijikrGhr iLrkfor
foekurGkeG dk.krkgh cny gkr ukgh- Xk<h o rGktk ukpk Ixe r cykij &
myo jLR;kojhy 1y ;k njE;kuP;k Tuoy [WMIP;k {k=kr 1jikrGhr 0-15 & 02
eV ,o<h Wi ok vi{iir vig- ijr Inj mkrGh HjriP;koGI WR;r
vidiG vly-  brj oGI ik ;kph 1krGh BoliMj.kik rip fdok det
vIY;kp fnlu ;r- myok unipk iokg cny.;ku jkT; egrekx 54 ojhy
PYKICK 1k 5Pk 1krGhr 16 efVy ok< Dgk rklknjEsku IM “kd.Kjk egRre
ikKA1 o myok unh oGfo.;klkBh 120 feVj znipk dkyok ;k fLFkrir grA
kdr- sk lo ckeh y{ikr %Au foekurGkIkBI vio’;d Hj.klkBh 6 & 85 RL
I pfo. ;kr vkyh vig-

ecb cnj ifrdrh oj iLrifor foekurGkph ifrdrh Bo.;kp dke ixrhiFkoj
viu 1/;k dyic’kup dke lektekiu IMrG.k% I - vkg- dnh; ty o fo]r
I’'lhu dn cwers), 1.k kut fnyyk xt.krh ifrdrh ojhy vgoky bHi ;k

Ihb, Fb]vk; vk; Vilech fIMdk
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IYykxkj ILFu iMAG.k dyk vig o R;iP;k er ty o fo]r I’lku dn
(CwWPRS),1.k ;kuh dyyk v kI T[ky o ;K wvig-

[KjQVip fo’y'k.K| jki.k o 0;oLFkiu wH;kI ‘&

ifjjkrny  [KjQVipk wvH;kI djrk vl vicGu ;r di ifjhjkr ike[;ku
frojkph (Avicennia Marina) >Mi vkgr o R;k [Kyk[ky Bkyonkjk 1Hhsk ;k
itkrip [lKgQWh ke[ ;ku wk<Gr-  wvnkt 16150 gDV {k=koj 1ljyyh
[KjQVh iLrkfor foekurG idYiku ck/iir gk.kj vkg-  Inj [kKkjQVhph 0;kirh
mixgk g dk<.;kr vkyY;k Bu 1995] 2001] 2006 wkf.k 2009 P;k Nk;kp=kP;k
visklkvrh fnlu vkyt- o Inj cklor [KjQVIP;k cnY;kr 15k;h txr
[KjQVip Jki.k o NBofku dj.k xjtp wvig- ekech mPp Usk;ky;kP;k
fulkskulky 1dYixLr [RgQVIP;k 0;KrtPsk nliV {k=kr [KjQVip Jki.k o
lo/ku iLrkfor vkg- R;kHkBh Bk.k fEYg;krhy Mgk.k rkyD;krty wvnkt 350
gbVy {k= ’Wh.skr wvky wvig-  Mgkk ;R [KjQVhp ilrkfor Jki.k o
Bo/kukBkBh 0;oLFkiu ;keuk WK[K.;kr wvkyh wvig- o R;kulkj [KjQVh
jhiokfvdl] tutkxrt] ykdf’ik.k o ykdiP;k BgHkxku Inj ;ktuk jkcfo.;kr
;K Vg

goph x.koRrk wif.k vioktkph IMAG.k &

iLrifor foelurGkeG jLR;kojhy okgrdir gk.k&;k ok<tieG gorty in'%d
th] IYQjMk; wiDRkoM] uk; Vituph ViDBkoMT wif.k dkcu ekukDBkbM b-P;k
tfeulrjkojty frorr gk.lk&;k ok<hpk R;WP;k gorhy ,d.k ek=pk wvnkt
dj.;klBh fig>te BkIVovj eiMy okij.;kr vky wikg- R;kp fu'd’ [kyhy
lek.k &

loli/kj.k okgrdir okheG BYQjMk; ViDIkbMP;k tfeulrjkojhy frorr
gk.kjh ok< fkzu R;kph gorty ,d.k ek=k 7-2 pg/m3 - 16.8 ug/m3a Njt;ku vIu
r ueu fnyY;k 80 ug/m3a fud™P;k e;knP;k vkr vig-

Lo bk .k okgrdir ok<heG uk; VktuP;k viDIkbMIP;k tfeuLrjkojhy frorr
gk.kjh ok< o R;kph gorty ,d.k ek=k 64 pgim3 — 78 pg/m3 njE;ku vlu r
ueu fnyY;k 80 pgim3 fudMP;k e;knP;k vkr wvikg- okgrd ok<heG ok< 1
ug/m3 —2.7 pg/m3 NJE;ku Vig-

Ihb, Fb]vk; vk; Vilech fIMdk
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loli/kj.k okgrdir ofk<teG dkcu ekukDBkbMP;k tfeulrjkojty frorr
gk.kgh ok< fkzu R;kph gorty ,d.k ek=k 09 mg/m3 - 1.28 mg/m3 NnjE;ku
viu r ueu fnyY;k 2 mgm3 fud'™P;k e;knP;k vikr vig- foekurG okgrd
ok<ieG ok< 0.1 mg/m3 Vikg-

iLrifor foelurGkeG jLR;kojhy okgrdir gk.kjh ok< o gokb okgrdhieG
gorty inkd tl] IYQjMk; wiDRkbM] uk;Vktuph viDBkbMI wif.k dkcu
ekukDBkoM b-P;k tfeuLrjkojhy frorr gk.k&;k ok<hpk wvnkt dj.;kBkBh
,vjei BkfVovj eiMy okij.;kr vky vig- R;kp fu'd' [kyty iek.k &

JLR;kojhy okgrdirhy ok< o gokb okgrdheG dkcu  ekukD BkbMP;k
tfeulrjkojhy frorr ok< /Ak:-u R;kph gorhy ,d.k ek=k 1-40 mg/m3 — 1.89
mg/m3 NJE;ku vIu r ueu fnyY;k 2 mgm3 fud'P;k e;knP;k vkr vig-

JLR;kojhy okgrdhrty ok< o goko okgrdneG uk;Vktuph wkDEKoMEP;k
tfeulrjkojhy frorr gk.kkjh ok< /kzu R;kp gorty ,d.k ek=k 72 pg/m3 - 79
ug/m3 NjE;ku vIu r ueu fnyY;k 80 pg/m3 fud'™P;k e;knP;k vikr vig-

iuollu o Tuoligr ;ktuk &

bkr xkokrhty ngk olkgrh foekurG {k=kr vlu R;kp tuolu R;kHkBS
fuoM. ;kr vkyY;k oM%j] nkikyh wvif.k ogkG xkokrty {k=koj dj.;kp iLrkfor
vig- dnP;k rlp JkT; “kBulP;k tuollu o tuolkgr /g.kl wvul Zu
iLrifor 1uolu o TuolkgriliBipk elnk /kj.k rikj dj.;kr vky vig-

Inj tuollu o 1uolkgr /ikj.kph BGd of’k'V 1<hy iek.k &

idYikeG i1uolu djko;iP;k olkgrirty fuoklh o okf.kT; mi;kxk[kyhy
Hk[kMKIkVh R;kp wkdkjkekulP sk fod Bhr H[kMkp fu’kYd okVi] foHDr dVckBkBh
VirfjDr tehu] Rkeku okgrdnliBh vFklgk ;] 1o uk ijrkok Bo] ’kyd b-
jDdekpk ijrkok] fu’kyd 0;00k; ik o jkexkgkBkBh 1kMU;] B/;KP;k
Ajkp@cl/kdkekp Tuolkgr fBdk.kv R;kp ntkp o wvkdkjekukP;k okLKP;k
tuck/k.lnlkBh 1pfyr njku udlku Hjiko] ekMyY;k %jkrty Tuokijkl ;kK;
IkfgR; %Au k. ;kI ekydkl ijokuxt] xgckk.kbkBh ,djDden vAklgk ;] 15
pvb {k= fun’kd o H[MP;k {k=QGCK;k 15% {k= okf.kT; & ;ktuklkBh
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okijko;kP;k mjoluxnlg fQ gkYM H[M] dvckl ,d o% mnjfuokg HRr
vd’ky o vikd’ky toxkrty jkeExkjkBkBh vij{k.k vk Tk/KU;ku HikxtkMoykp
okVi-

Inj i1uolu o iuoligr /Kj.kcker 1dYixLr xkelFi’kh oGkoGh ppk
dj.;kr viyn vliu R;iP;k Dpukph ukn %.;kr vkyt wvig-  Inj Bpuk
;KX fjriu fopkjkr %Au JKT; “kKkBukP;k ell; ru /g .kl vire Loz lk n.;kr
;by-  1uolu o tuolkgrilkBh --370@& dkvh [kp vnkftr vig-

9- IYykxkjkcker 1xVu &
uoh ecb wkrjjk'vh; foekurG 1dYilP;k i;koj.kkojhy iHko IMriG.kn
VH;KBKBKBh  wk;-vk;-Vilecbp 1;koj.k “Hl= o wvil;k=dh dn g 1e[k
IYyixkj vlu ;k BLFk 0;frflDr  R;k R;k  {k=krhy wkrjjk'vh; o
JEVh;Lrjkojhy  ukoktyY;k bry ckjk BYykxkjkpk 1;koj.k 0;0LFkiu ;kEuk
r;k dj.;;k diekr BgHkx vig-

8888&8&8&8&&&
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Executive Summary

INTRODUCTION :

Mumbai Metropolitan Region (MMR) is the largest industrially and
technologically advanced region and experiencing a significant
growth in income and employment. The share of employment in
manufacturing sector is declining, whereas the share in tertiary
sector in increasing. This trend clearly indicates that the region is
emerging in trading and services activities. The ever increasing
trend of activities such as, Trading, Business and Financial services,
demands a highest order of infrastructure. One of the major
infrastructure in the region need immediate attention to enhance the
capacity of airport as the existing airport in Mumbai is experiencing

tremendous pressure for meeting the air traffic demands.

Realizing the needs of a second airport for Mumbai, the Ministry of
Civil Aviation granted “In Principle” approval in July, 2007 for the
development of second airport at Navi Mumbai on public-private
partnership basis. Accordingly, Govt. of Maharashtra also granted
approval in 2008 for the development of Navi Mumbai International
Airport and appointed City & Industrial Development Corporation of
Maharashtra Limited (CIDCO) as a Nodal Agency for

implementation.

PROJECT PROPONENT:

City & Industrial Development Corporation of Maharashtra Limited
(CIDCO), a Company incorporated under the Companies Act, 1956
is wholly owned by the Govt. of Maharashtra and designated as a
New Town Development Authority under the Maharashtra Regional
& Town Planning Act, 1966 for development of New Town of Navi

Mumbai covering an area of 344 Sq.Km. Navi Mumbai is the Asia’s

CESE, IIT Mumbai CIDCO
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largest planned and developed city for a population of 2 million and
0.8 million jobs. The present population of the city is about 1.5
million with a job of about 0.5 million and slowly becoming as
independent metropolis. CIDCO being the project proponent is in
the process of Planning, Design, Project formulation and obtaining
necessary clearance to enable to invite public bid for selection of
strategic partner/developer for the development of Navi Mumbai
International Airport. A Special Purpose Company (SPC) will be
finally incorporated by CIDCO/AAI and strategic partner, who in-turn

will take up implementation of Navi Mumbai International Airport.

AIR SECTOR PROFILE:

Air Travel Demand in the country is greatly tilted towards four major
metropolis i.e. Mumbai, Delhi, Chennai and Bangalore, each
handles more than 10 million passengers and an amount of more
than 60% of national passenger traffic, during the year 2007-2008.
Mumbai handles (23%) caters for the highest air passenger followed
by Delhi 21%, Chennai 9% and Bangalore 8.7%. Mumbai airport at
Santacruz is the busiest airport in the country and handles approx.
23% of total passengers, 31% of Cargo traffic and 18% of aircraft
movement in the country. Based on the latest statistics during the
year 2001-2008, the international traffic at Mumbai airport has
increased from 47.65 lakhs to 81.22 lakhs. Whereas, the domestic
traffic has increased from 65.27 lakhs to 153.20 lakhs recording an
average growth rate of 8.78% international and 16.84% for
domestic. Similarly, the total Cargo traffic during the period 2001-
2008 at Mumbai airport has increased from 293 lakhs Tones to 530

lakhs Tones recording an average growth rate of 10.11%.

CESE, IIT Mumbai CIDCO
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1.4

Mumbai airport is experiencing congestion at the present level of
traffic and the same becomes more visible during the peak hours
indicating airport is reaching saturation. With the ongoing expansion
and modernization, the airport can handle 40 MPPA which is
expected to reach by 2012-13. Keeping in view the space and
airfield constraints at Mumbai, there is a need to develop the second

airport for Mumbai.

POLICY, LEGAL AND ADMINISTRATIVE FRAME WORK:

The Navi Mumbai International Airport (NMIA) project is designated
to be developed under the Environment Impact Assessment (EIA)
Notification, 2006 published on 14™ September, 2006 and amended
under Environment (Protection) Act, 1986 as well as Coastal Zone
Regulation, 1991 amended as on 15™ May, 2009. The project falls
in “Category A” (Activity 7a). as per the above EIA Notification.

The Centre of Environment Science and Engineering, Indian Institute
of Technology, Mumbai (CESE) has been engaged by CIDCO to
carry out the comprehensive Environment Impact Assessment study
in accordance with the guidelines of Ministry of Environment &
Forest and Maharashtra State Pollution Control Board (MPCB).

PROJECT BRIEF:

The proposed site falls in Panvel Taluka of Raigad Dist. of
Maharashtra State located west of Panvel City in the Geographical
centre of Navi Mumbai and MMR with a longitude of 73°.04°.18"
and latitude of 18°.59'.33". The following Table gives the
Environmental setting along with the topographical features of study
area within the 10 kms. stretch from the Airport Reference Point
(ARP) is shown in Fig.1.1.

CESE, IIT Mumbai CIDCO
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Fig 1.1
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Tablel.1l

Geographical & Environmental Setting of the Airport Site ( 10 Km Radius)

SI.No. Item Details
1. Location Panvel Taluka, Raigad Dist., Maharashtra
State.
2. Latitude 18°.58'.44.61" to 19°.0.57.16"
3. Longitude 73°.02’.54" to 73°.05.39.61"
4 General Elevation | Coastal (RL 1.5 mts.), Plain (RL 3.0 mts) Hills
(RL 82 mts.)
5. Survey of India 47-AI16,A/13, E/4,F/1
Topo Sheet No.
6. Topography Sloping towards north west
7. Soil type Marine, Murum, Rocks
8. Climatic conditions | Temperature — Max.36° Min.17°
Rainfall 2000 mm to 2500 mm
Wind Direction — South-West in monsoon &
Rest of North-East, Humidity 61-86%
9. Present site land CIDCO owned and private land to be acquired
status for airport development.
10 Nearest Highways | SH54, NH4B, Aamra Marg (Running on the
Boundary of Airport site).
11. | NearestRly. Panvel 1.5 kms. on Central Rly./Konkan Rly.
Station. Khandeshwar — 1 km. suburban Rly.
12. Nearest Airport 35 Kms. North Santacruz, Mumbai.
13. Nearest Water Panvel creek, Gadhi river, Taloja river and
Bodies. Ulwe river running along & through the
boundary of the airport.
14. | Nearest Hill Ulwe hill — RL 82 Mts. within the site.
15. | Archeologically Elephanta at a distance of 13 Kms. West
Important place.
16. | Seismic zone Zone-lll as per IS: 1893 (Part-1) 2002.

Source : CESE., lIT Mumbai.

15

TERMS OF REFERENCE (TOR):

The Corporation submitted an application along with filled-up “Form-
I” in the prescribed format and Pre-feasibility Report to MoEF for
seeking Environment Clearance for its proposed project vide letter
No.CIDCO/T&C/ACTE/MD/2009/567  dtd. 16" 20009.

Subsequently, the proposal was considered by the “Expert Appraisal

June,

Committee on CRZ, Infrastructure and Miscellaneous Projects” in its

CESE, IIT Mumbai CIDCO
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78" Meeting held on 20-22 July, 2009 to finalize the TOR for
undertaking the detailed EIA study for Environment Clearance in
accordance with the provision of EIA Notification, 2006.
Accordingly, MoEF issued a letter F.N0.10-53/2009-IA.Ill dtd. 4"
August, 2009 mentioning the finalization of TOR. Subsequently, the
Expert Appraisal Committee undertook the site visit on 23"
December, 2009 and suggested the Additional TOR vide their letter
F.N0.10-53/2009-IA.11I dtd. 8" February, 2010.

The environmental impact assessment study termed as draft is
prepared based on the Terms of Reference prescribed by the MoEF
for conducting public hearing. The public hearing was conducted by
Maharashtra Pollution Control Board (MPCB) on 5" May, 2010 at
Anant Pandurang Bhoir Vidhyalaya & Kanistha Maha Vidhyalaya,
Pargaon, Dapoli, Tal:Panvel, Dist: Raigad located in close proximity
of project area. On receipt of proceedings of Public Hearing Report,
this comprehensive EIA Study Report is prepared for submission to
MoEF for consideration and grant of Environment Clearance for Navi

Mumbai International Airport.

ANALYSIS OF ALTERNATIVE :

Keeping in view, presence of hills in the region, obstruction free
approach, technical and operation suitability, minimum disturbance
to population, availability of land, ground access time of one and half
hour and presence of physical and social infrastructure, the exercise
for analysis of alternative sites are restricted only two available sites,
i.e. Rewas-Mandwa and Navi Mumbai in Raigad District as there is
no other suitable site in the region.

Analysis of alternative sites is carried out based on strength,
weaknesses, opportunity and threat (SWOT) and site sensitivity
analysis. The SWOT analysis reveals that Navi Mumbai site is

preferred site in terms of higher strength, less weaknesses, no threat

CESE, IIT Mumbai CIDCO
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3.0

3.1

3.2

and viability point of view when compared to Rewas-Mandwa. The
site sensitivity analysis clearly establish that Navi Mumbai site is
better choice with moderate environment impact score compared to
Rewas-Mandwa site with high environmental score. Thus, the Navi
Mumbai site is technically, environmentally and financially viable site

for development of 2™ airport for Mumbai.

PROJECT DESCRIPTION:

The Navi Mumbai International Airport is located near Panvel
between the existing National Highway 4B and Aamra Marg in
Panvel Tahasil of Raigad Dist. in the geographical centre of Navi
Mumbai having longitude of 73°.04°.18” and latitude 18°.59'.33” at a

distance approx. 35 kms. from the existing airport at Santacruz.

Project Accessibility:

The airport site is accessible by existing 4 lane road called NH4B
from the east side, State Highway 54 running on south boundary and
4 lane concrete road called Aamra Marg from the west side. The
existing Mankhud-Belapur commuter Rly. Line passes on the north-
east and the nearest suburban station is Khandeshwar at a distance
of 1 km. The Central/Konkan railway line passes at a distance of 1.5
km. from the airport site and the nearest Rly. Station is Panvel. With
the above rail and road net-work, the site is well connected with the
region and country in terms of State & National Highways and

railway.

Project Area:

The total area earmarked for airport zone is 2054 Ha. for area
development consisting of 1615 Ha. as an airport zone and
remaining for off-site infrastructure such as diversion, training of
rivers, approach road, commuter railway line, interchanges and

utility lines.

CESE, IIT Mumbai CIDCO
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3.4

3.5

Project Activities:

Various project activities involved in the development of airport and
its surrounding are development of airport in phases, training
and diversion of Gadhi & Ulwe rivers respectively . Shifting of EHT
line, development of off-airport site, off-site physical and social
infrastructure, re-settlement and re-habilitation and utility lines

required for airport zone.

Project Structure:

In accordance with the “ In principle” approval obtained from the
Union Gowt., the project is proposed to be executed on the basis of
public-private-partnership (PPP). Accordingly, a Special Purpose
Company (SPC) will be incorporated under Companies Act, 1956 as
private limited company, in which 26% equity will be held by
CIDCO/AAI and the rest with the strategic partner to be selected
through the public bidding process. The SPC will raise the required
resources, design, build, market, operate and maintain the airport
during the concession period. The project will be transferred back to

the Govt. on expiry of the concession period.

Air Traffic Forecast:

The Traffic Forecast for NMIA for passenger in 2013-14 is 10.6
MPPA, 2017-18 is 20.82 MPPA, 2022-23 is 39.81 MPPA and 2027-
28 is 59.84 MPPA and finally in 2031-32 is 61.74 MPPA.

Keeping above in view, the airport is being developed for ultimate
designed capacity of 60 MPPA and the development of airport will be
done in 4 phases starting with 10 MPPA in 2013-14, 25 MPPA in
2017-18, 45 MPPA in 2022-23 and finally 60 MPPA in 2030-31.
Similarly, the facilities for Cargo is planned initially 0.263 million
tones in 2013-14, 0.49 million tones in 2017-18, 0.94 million tones in
2022-23 and ultimately 1.55 million tones.

CESE, IIT Mumbai CIDCO
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3.7

3.8

All the Aeronautical activities will be located in the aeronautical area
of the airport zone admeasuring 1200 Ha. out of 1615 Ha. of airport
zone. The remaining area of about 415 Ha. of airport zone will be
utilized for non-aeronautical use related to airport activities to
support the operation and functioning of airport.  This non-
aeronautical area mainly accommodate airport related activities such
as; Hotel, Rest House, Transit, Lodge, Warehousing, Banking,
Shopping, Convention & Exhibition Centre, Leisure and

entertainment, Water front development, etc.

Water Requirement:

The expected water requirement for the airport zone in the initial
phase will be 9 mld, which will increase to 18 mid in the second
phase. Thereafter, 30 mld in 3 phase and finally 39 mlid in phase-
IV. The above water requirement will be met from the water mains
of the Corporation and Navi Mumbai Municipal Corporation, as both

have their own source & water distribution system in Navi Mumbai.

Power Supply Requirement:

The expected power requirement for the airport zone in the Phase-I
is 30 MVA increasing to 70 MVA in Phase-Il, 150 MVA in Phase-ll|
and finally 190 MVA.

The power supply requirement will be met through the State Grid in
addition to this stand-by 5 DG Set (4 working and 1 standby) of 500
KV capacity each will be provided to meet the power requirement in
the event of power failure, which will be subsequently augmented in

phased manner.

Sewage Treatment Plant:

The total sewage generated from the aeronautical as well as non-
aeronautical area is to the tune of 38 mid will be treated in the
sewage treatment plant based on the SBR technology in the

respective area. The aeronautical area will have 15 MLD capacity,

CESE, IIT Mumbai CIDCO
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3.10

3.11

3.12

whereas non-aeronautical area 30 MLD installed capacity. The
treated sewage water from the STP will be re-used for flushing,
irrigation of horticulture, washing of floors, spraying water on the

road, etc.

Solid Waste Generation:

The solid waste generated to the tune of 10 tones/day initially and
finally 40 tones/day will be treated at plant at Chaal, Taloja. The
non bio-degradable waste will be disposed in the Municipal

incinerator.

Project Cost:

The total cost of the development of airport zone consist of
aeronautical and non-aeronautical activities works out to Rs.9625
Cr., spread over in four phases i.e. Phase-l: Rs.4952 Cr., Phase-l|
Rs. 2159 Cr., Phase-lll Rs.1878 Cr. and finally Rs.366 Cr.

Implementation Programme:

The implementation of project will commence from October, 2010
and will be completed by the end of 2013  for the Phase-I.
Thereafter, Phase-Il will commence and completed in 2013-17,
Phase-Ill in 2017-21 & final phase in 2022-26.

Construction Material:

During the construction phase, cutting and filling for leveling of the
project area will be required. As per the estimate, about 3.5 million
cum. stone aggregates, 1.72 million tone Cement, 1.72 million cum.
sand, 20,000 tone steel, 80000 tone asphalt, 16.15 million cum. of
engineering soil and rock fill of 33.85 million cum. will be required for
construction of the airport. Most of the materials required is
available within the airport zone and rest of the material will be

brought from outside within the radius of 15 kms.

CESE, IIT Mumbai CIDCO
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3.13 Construction Environment;:

4.0

4.1

During the construction stage, a large number of local & migrating
workers approx. at an average 500/day and peaking to the level of
3000/day will be working on site. A temporary hutments at 2-3
locations would be earmarked within the airport area with an
adequate facilities such as drinking water, sanitation, fuel and health
check-up, proper hygiene and sanitation would be provided &
maintained in and around the workers hutments to avoid spread-up
any epidemic. Regular Medical Camp for health check-up would be
established for the workers with a facility for on site primary

treatment.

DESCRIPTION OF ENVIRONMENT:

To assess the baseline environmental status of the study area (an
area covered within 10 kms. radius around the airport site), a
comprehensive primary and secondary data collection programme
was undertaken with respect to hydrometrology, physiography,
drainage, geology, land & soil quality, ambient water quality, air
guality, metrology, noise, ecology, traffic and transportation, forest,
socio-economic profile of people, land status and settlement, land
use, places of historical importance and coastal zone regulation.
The project location falls in Panvel Taluka of Raigad District,

whereas the study area covers the district Thane and Panvel.

Hydrometrology:

The climate of the study area is tropical maritime with high relative
humidity throughout the year. Generally, hot & humid climate is
experienced throughout the year. The maximum temperature
ranges between 28° C. to 32° C. and the minimum fluctuate between
17° C. to 27° C. The relative humidity remains above 50% for more
than 8 months. The study area experience a very high rainfall

ranging from 2072 mm to 2741 mm.
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4.2

4.3

4.4

4.5

Physiography:

The physiography of the study area is a combination of rugged hills
and coastal plains. Based on the geomorphology, the hydromorphic
units identified in the study area consists of coastal plains, denuded
hills, structural hills and plateau. The slope of the area is due west
ranging from 1-3% in the project site and increasing upto 35% in the

study area.

Geology:

The geological formation in the study area consisting of dark
coloured volcanic lava flows, basaltic in composition and is intruded
by large number of dykes. The basaltic composition is also known
as “Deccan Traps” attain a thickness of nearly 760 m. in the East of
study area, vertical, inclined, prismatic and columnar jointing are
commonly found in the hard and compact basalts. A large number
of dykes are found in the range of width 2 to 4 mt. in Panvel area.
Panvel Flexure are also reported in the project area. However,
many have doubted the very nature of this Panvel structure as a

flexure.

Drainage:

The drainage pattern in the study area is in accordance with the
natural slope towards the north-west. The five rivers drains through
the study area, viz. Taloja and Kasadi in the north, Kalundri and
Gadhi in east and Ulwe in South. All the five rivers joins together to

form a Panvel creek, which ultimately meets the Thane creek.

Land Environment:

A total of Ten soil quality monitoring stations in the study area were
selected to collect the soil sample for assessment of soil quality in
terms of pH, electrical conductivity, cation exchange capacity,
texture, sodium, calcium, magnesium, potassium, sodium adsorption

ratio, permeability, water holding capacity and porosity. The texture
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of all the soil samples in the study area varies from loam, sandy
loam, clay loam, sandy clay loam, loamy sandy, silt loam to clay.

The results of these parameters are indicated below:

During
Post Monsoon | Pre-Monsoon

Parameters Monsoon

Max. Min. Max. Min. Max. Min.

pH

7.4 6.8 7.4 6.5 6.3 5.1

Electrical conductivity
mS/cm or dS/m

1.63 0.65 1.67 | 0.35 0.06 0.02

Cation Exchange
Capacity, mEg/100gm

6.41 0.70 6.41 0.70 2.38 1.56

Sodium, (mg/qg) 836 18 266 32 203 9.8
Calcium, (mg/g) 257 87 174 37 110 27
Magnesium, (mg/g) 154 21 90 26 110 41.2
Potassium, (mg/g) 87 5 109 9 62.3 6.6

Sodium Adsorption Ratio 24.5 2.1 27.5 3.5 20.5 1.7

Permeability (cm/sec)

2.8 0.8 1.9 1.1 3.17 1.42
X10* | X10* | X10* | X10* | X10° | Xx10*

Water holding capacity % 70 40 66.6 | 28.4 54.4 18

Porosity % 54 33 56 32 54 36

The soil at all the monitoring stations in the study area are of non-

saline expect Vaghvili and Vaghviliwada were the soil is sodic.

Based on the soil investigation carried out during techno-economic
feasibility and DPR stage, shows that the sub-soil in the low lying
area consists of three layers i.e. soft marine clay of around 1 mt.
residual soil (soft to hard murum) extend between 2.75 to 4.1 mts.
below ground surface and found continuous upto maximum drilled
depth upto 13.5 mts.

The sub-soil profile under northern runway falling on the Waghivili
island consists of sand and silty layer bedding from 2 mts. and

extending upto 8 mts. followed by murum/weather rock/soft rock of
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4.6

about 0.5 mts. to 5 mts. and finally the hard rock varying from 4.4

mts. to drilled depth of 12 mts. from the ground.

Water Environment:

A total of thirteen water quality monitoring stations for marine water
were selected to collect the water samples for assessment of
marine water quality in terms of physical, chemical and biological

properties.

The value of pH of marine water of Gadhi River was in the range of
7.2-75,74-7.8and 7.1 — 7.3 during post monsoon, pre monsoon
and monsoon season respectively. The value of pH of marine water
of Ulwe River was 7.5, 7.8 and 7.5 during post monsoon, pre
monsoon and monsoon season respectively. The value of pH of
marine water of Panvel Creek was 7.5, 7.8 — 8.0 and 7.6 — 7.4 during
post monsoon, pre monsoon and monsoon season respectively.
The physico-chemical parameters monitors during the study period
reveals that all of them having range of value within the prescribed
standard except the BOD and nutrients. The NSF water quality index
analysis shows that the quality of water in Gadhi river is good,
excellent during post monsoon and pre-monsoon respectively and
during monsoon, it is good to excellent. Similar observation is also

found in other two rivers i.e.Ulwe and Panvel creek.

A total of ten water quality monitoring stations for ground water were
selected to collect the water samples for assessment of ground

water quality in terms of physical, chemical and biological properties.

The pH of ground water was in the range of 7.15 - 8.29, 6.9 - 7.9 and
6.7-7.7 during the post monsoon, pre monsoon and monsoon
season respectively. pH of ground water at Vaghvli was slightly high
(8.29) compared to pH at other location in the project area. Ground

water at all water quality monitoring stations was found well within
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4.7

the limits prescribed by CPCB for drinking purpose. All physico-
chemical parameters monitored for the ground water quality show
that all values observed are within their prescribed standards.
Values of BOD were slightly high at many locations and this could be
due to infiltration of sewage, decay of dead organisms or natural
organic matters. The WQI calculated for ground water was in the
range of 75 — 91. According to NSF Water Quality Index (WQI), the
guality of ground water at nine locations in the project area was good
whereas ground water quality at Targhar was found excellent. The
overall quality of ground water in the project area was found “Good”
based on NSF Water Quality Index. The quality assessment based
on index method was done considering only five above said

parameters.

Air Environment:

A total of ten air quality monitoring stations were selected to collect
the pollutants samples for assessment of air quality, total particulate
matter (TSP), respirable particulate matter (RSPM or PMy, ), oxides
of nitrogen (NO,), sulfur dioxide (SO,) and ammonia (NHs), Carbon
Monoxide (CO) and Hydrocarbons (HC).

The overall average concentrations of TSP, PMj,, NO,, SO, NHg
CO and HC in the study area were found to be in the range 88
to1184ug/m®, 32 to 411 ug/m?®, 9.1 to 32 pug/m?®, 2.3 to 12.3 pg/m®, 17
to 37.6 pyg/m®, 0.18 to 0.8 pg/m®, 1.0 to 2.54 pg/m® respectively.

The maximum concentrations of TSP for industrial and mixed area
were found to be 843 pg/m?, 1317ug/m®, 746ug/m® and 245 pug/m?®
whereas in residential and rural areas it was found to be 511 pg/m?®,
756pg/m°, 558 ug/m® and 174 pg/m? during post monsoon, winter,

pre monsoon and monsoon season respectively.
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The minimum concentrations of TSP for industrial and mixed area
were found to be 289 pg/m®, 326pg/m°, 106ug/m® and 31ug/m?®
whereas in residential and rural areas it was found to be 225 pg/m3,
363ug/m°, 117pug/m® and 22ug/m?® during post monsoon, winter, pre

monsoon and monsoon season respectively.

The Air quality index values showed significant variation during study
period. The average value of air quality index observed for industrial
and mixed areas was in the range, 0.37 to 0.83, 0.51 t0 1.37, 0.24 to
0.81 and 0.09 to 0.21 during post monsoon, winter, pre monsoon
and monsoon season respectively. The average value of air quality
index observed for residential and rural areas was in the range, 0.68
to 1.4, 1.21 to 1.83, 0.71 to 1.18 and 0.2 to 0.34 during post

monsoon, winter, pre monsoon and mMonsoon season respectively.

4.8 Meteorology:
A weather station was installed at New Panvel, CIDCO Office to
record hourly data of winds, wind direction, temperature, relative
humidity, rainfall, cloud cover and solar radiation during the post
monsoon, pre-monsoon and during monsoon. The maximum,

minimum monthly average value recorded in three seasons is given

below:
Post Monsoon Winter Season Pre-Monsoon

Parameters ; ; ;

Max. Min. Avg. Max. | Min. Avg. Max. Min. Avg.
\r;V/lgd Speed, 92 0 0.2 6.6 0.0 0.06 8.6 0 0.7
Temperature, °C. 37.4 145 | 28.5 38.6 | 10.4 | 25.3 40.2 17.1 30.5
Relative 999 | 172 ] 32 | 9a5 | 33 | °%1 | 999 |[363| 707
Humidity, %
Rainfall, mm 1.0 0.5 0.1 0 0 0 0 0 0
Solar Rad., W/m? | 1026.7 | 0.0 | 204.2 | 863.7 0 177.9 | 1028.2 0 226.5
Cloud Cover, 8 0 Fine 8 0 Fine 8 2 Over-
oktas cast

*Predominant type.

CESE, IIT Mumbai CIDCO




EIA Study of Navi Mumbai International Airport Sheet 17 of 30

4.9

Noise Environment:

A total of twelve noise monitoring stations were selected in the study
area based on different noise generating source and type of
receptors environment in the study area. Measurements were taken
for 24 hrs. during the post-monsoon, pre-monsoon and monsoon to

establish the representative existing noise level.

Leq values recorded for various stations in study area during daytime
(6.00 AM and 9.00 PM) and nighttime (9.00 PM and 6.00 AM) were
observed to be in the range of 48.7 dB(A) to 72.2 dB(A) and 46.4
dB(A) to 72.4 dB(A) respectively during post monsoon season
whereas during pre monsoon season it was observed to be in the
range of 54.2 dB(A) to 74.3 dB(A) (daytime) and 49.2 dB(A) to 74.9
dB(A) (nighttime) wherwas during mansoon season it was observed
to be in the range of 49.3 dB(A)to 78.8 dB(A) (daytime) and 46.0
dB(A) to 66.3 dB(A) (nighttime). The average noise levels calculated
for industrial area during daytime were were 34.8 dB(A), 36.8 dB(A)
and 35.1 dB(A) whereas during night time it were 35.0 dB(A), 35.7
dB(A) and 33.9 dB(A) during post monsoon, pre monsoon and
monsoon season respectively. The average noise levels calculated
for commercial area during daytime were were 44.4 dB(A) , 43.5
dB(A) and 45.9 dB(A) whereas during night time it were 43.3 dB(A),
44.7 dB(A) and 42.4 dB(A) during post monsoon, pre monsoon and

monsoon season respectively.

The average noise levels calculated for residential area during
daytime were 43.0 dB(A), 42.5 dB(A) and 45.4 dB(A) whereas during
night time it were were 42.4 dB(A), 40.3 dB(A) and 40.9 dB(A) during
post monsoon, pre monsoon and monsoon season respectively.

The average noise levels calculated for residential area during
daytime were 42.5 dB(A), 43.0 dB(A) and 45.4 dB(A) whereas during
night time it were 40.3 dB(A), 42.4 dB(A) and 40.9 dB(A) during post

monsoon, pre monsoon and monsoon season respectively.
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4.10

411

The average noise levels calculated for sensitive area during
daytime were 44.2 dB(A), 44.2 dB(A) and 44.8 dB(A) whereas during
night time it were 40.2 dB(A), 43.0 dB(A) and 40.8 dB(A) during post
monsoon, pre monsoon and monsoon season respectively. The
overall average noise level during daytime in the project area was
34.3dB(A), 34.4 dB(A) and 35.0 dB(A) and during nighttime it was
33.5 dB(A), 34.2 dB(A) and 33.4 dB(A) during post monsoon, pre

monsoon and monsoon season respectively.

The average noise levels for industrial, commercial, residential and
sensitive areas are well within the limits though L, values recorded
at individual stations showed high noise levels. This could be due to
the fact that the main noise generating sources were local vehicles
and these sources were not free to radiate sound in all direction but

localized at monitoring stations only.

Ecology:

To study the Ecological status of the study area. 21 stations were
selected. A total of 58 species of birds including aquatic birds, 46
animals, 23 aquatic animals and maximum of 198 plant were
encountered and recorded from the study area. There are 8
reserved forests covering 1797 Ha. and 24 protected forests with
total area of 14.17.21 Ha. within the study area. However, there is
no forest area in the project area. The maximum number of
Phytoplankton species are 24 and Benthos numbers are 12. There
are no endangered or rare species of birds and animals in the study

area.

Traffic & Transportation:

The traffic volume on the road network leading to the airport site
were obtained from secondary source and projected using growth
rate upto 2030-31. The adequacy of the road network was tested

between 2010 to 2030 with planned widening and projected traffic
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4.13

volume and the carrying capacity. This exercise reveal that the
road network is adequate and will operate at the level of service B
upto 2025 and beyond that the level of service will drop to C. The
intersection analysis reveal that the Kalamboli junction will need a

grade separation beyond 2030-31.

Land Status & Settlement:

The total land requirement for the project is 2054 Ha. consisting of
1615 Ha. land for airport zone and the rest for the development of
diversion and training of the rivers, interchanges, connectivity, laying
of utility line, etc. Out of 2054 Ha. of land, 1154 Ha. is in the
possession of the Corporation, 443 Ha. Govt. land is being
transferred to CIDCO and 457 Ha. of private land is being acquired.
10 settlements of 7 villages falling in the airport zone and having
population of 15000 spread in 3113 households are proposed to be
re-settled in three re-settlement colony viz. Vahal, Dapoli and
Wadghar.

Demographic Socio-economic:

The total population under the study area is about 5.68 lakhs based
on 2001 census consisting of urban as 4.8 lakhs and rest rural. In
the urban area demonstrates, 90% Hindu population, 70% General
Caste, 62% Marathi, family size 3.8, literacy 98%, household
ownership 74%, average monthly income Rs.12,700/- working
population 32% and 10% Car ownership. The rural area
demonstrates 90% Aagri population belonging to OBC, 97% Marathi
family size of 5.4, 52% males, effective literacy rate 86%. 50% lives
in pacca house, average monthly income Rs.5499/-, working
population 37%, 45% owns two wheelers motorcycle/scooter/moped,

10% Car ownership and 50% individual tap water facility.
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4.14

4.15

4.16

5.0

Land use Pattern:

The land use pattern of the study area has been analyzed on the
satellite data for land cover analysis and the same reveals that out of
31429 Ha. 20.64% is urban, 35.79% urbanizable (rural) area,
19.82% hills, 2.75% mangroves, 2% quarry, 3.82% mud flats, 3.02%

industrial and 0.63% agricultural land.

The project area land cover analysis reveals that 38.47% open
(urbanizable) area, 26.77% mud flats, 9.29% mangrove, 6.5%
agriculture, 3.9% built-up (urban), 4.11% quarry, 2.85% hills and
8.83% creek & river.

Ecological, Historical & Cultural Importance Places:

Three sites viz. Elephanta, Karnala Birds Sanctuary and Matheran
Eco-Sensitive Zones falls outside the study area, but within the
radius of 20 kms. from the airport reference point. The Elephanta
Caves falls in the landing and take off funnel of airport, located at a
distance of 13.5 kms. where the aircraft position will be always at the
altitude more than 700 mts. Similarly, is the situation of Karnala
Bird Sanctuary and Matheran Eco-sensitive zone, in which the

position of aircraft will be in the range of 500-750 mts. above.

Coastal Zone Regulation:

Training of Gadhi river and diversion of Ulwe river proposed is
essential for making available the land for airport zone resulting in
minor changes in the approved coastal zone management plan of
Navi Mumbai. The Maharashtra Coastal Zone Management
Authority has recommended the proposal for CRZ clearance to

Ministry of Environment & Forest (MoEF).

Environment Impact & Mitigation Measures:
Environment Impact at various stages i.e. NMIA location, NMIA

project design, NMIA construction phase, NMIA operation phase, its
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linkage across activities with respect to impact and classification and
evaluation of impacts across the affecting environmental
components with the various mitigation options have been

comprehensively dealt with.

Various activities having impact on environment for each stage has
been identified. The evaluation impact has been carried out using
modified Leopold matrix created to suit the NMIA activities. The
matrix portrays the anticipated intensity of positive and negative
impact for each of the activity. To estimate/classify, and prioritize
severity of impact a multi-criteria analysis based on influences of the
activity on the environment have been used as shown below:

Each influence were assigned weightage ranging from 2 to 6
depending upon the severity. Probability of occurrence, of impact
such as low, medium, high and extremely high were assigned the

value of 2,4, 6 & 8 respectively.

Irreversible

Reversible

Strategic

Long Term

Synergistic

—r-[ Mode E»[ Indirect

-

Direct
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Overall significance of impact is calculated using formula:

Overall significance of impact = [ Mode + Duration + Area + Type] X

frequency or probability of occurrence.

6.0

The impact arrived for the various components of environment were
categorized based on the number arrived using above formula into
severity legend of massive, substantial, significant and tangible. The
various natural resources which have been identified to be likely
affected are air, bio-diversity & forests, ecosystem, health and safety,
land, noise, socio-cultural, waste and water & wastewater. Various
mitigation measures to minimize the environment impact have been

arrived.

Environment Management Plan:

A Comprehensive Environment Management Plan (EMP) is evolved
based on the existing environmental condition and impact assessed
in the Chapter-5 Environment Impact & Mitigation Measures,
enumerating the set of measures to be taken during construction and
operation period to eliminate or offset adverse environmental impact
or to reduce them to acceptable level. The EMP document provides
various compliances using an appropriate combination of portable
and stationery sampling and monitoring instruments for meeting the
prescribed standards and regulatory requirement for keeping the
healthy and hygienic environment during construction & operation.
The recommended frequency and parameter of environment
monitoring for proposed project is given below for construction and
operation. This monitoring plan may undergo modification to meet

the stipulated requirement of MOEF and State Govt.
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Environment Monitoring Plan during Construction

S.No. Component Parameter Locations Frequency

1. Ambient Air TSPM, 4 locations | 24 hourly

RSPM, SO,, | at the | samples,
NO,, CO boundary twice in a
and inside | week.
the Airport
premises.

2. Water / ground | pH, TDS, | 2-3 Once in a
water / waste | SS, BODs, | locations at | month.
water / marine | COD, Oil & | the source
water / storm | grease and | point
water Heavy

metals.

3. Noise Level Hourly Leq. | 3 locations | Once in a
within  the | month.
Airport
premises.

Environment Monitoring Plan during Operation
S.No. Component Parameter Locations Frequency

1. Ambient Air TSPM, 4 locations | 24 hourly

RSPM, SO,, | at the | samples,
NO,, CO boundary twice in a
and inside | week.
the Airport
premises.
2. Stack pH, SO,, | Stacks Once in a
NO,, CO attached to | six months.
DG sets.

3. Noise Level Hourly Leq. | 3 locations | Once in a
within  and | month.
outside the
Airport
premises.

4. Water / ground | pH, TDS, | 2-3 Once in a
water / waste | SS, BODs, | locations at | month.
water / marine | COD, Oil & | the source
water / storm | grease and | point
water Heavy

metals.
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6.1

Budget for Environment Management Plan

The budget of monitoring, implementation of mitigation and
environment management plan to mitigate the potential adverse
impact during construction and operation phase has been worked
out. The approximate budgetary estimates for environmental
measures during construction phase of NMIA will be Rs. 400.00
Crores. The annual budgetary estimate for environmental monitoring
during operational phase of NMIA will be Rs. 20 lakhs The detail of

the expenditure on environmental measures is presented in the table

below:
EMP cost during construction phase
Sr. ltem Rate Amount
No. (Rs. In
Lakhs)
1 Provision of sanitation at Lump sum 100.00
construction site
2 Plantation around the parking area Lump sum 50.00
3 Plantation /Replantation around the Lump sum 500.00
boundary wall
4 Barrier around the construction yard | Lump sum 50.00
5 Procurement of monitoring and Lump sum 500.00
laboratory equipment
6 Rehabilitation and Resettlement As per 36985.00
details in
section
211
7 Effluent treatment plant and disposal | Lump sum 400.00
arrangement
8 Compensatory mangrove plantation | Lump sum 500.00
9 Firefighting equipment Lump sum 500.00
10 Landscaping Lump sum 300.00
11 Air and noise pollution safety Lump sum 25.00
gadgets
12 Water guality monitoring Lump sum 25.00
13 Solid waste management (Dust bins | Lump sum 20.00
and incinerators)
14 Mobile health unit Lump sum 25.00
15 Accidents/Safty Lump sum 20.00
Grand Total 40000.00
Total : Rs.
400.00 Cr
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7.0

8.0

8.1

EMP cost during operational phase

Sr. No. Parameters to be monitored Rate Amount
(Rs.
Lakhs)
1 Air pollution monitoring & control | Four locations 6.0
2 Noise level monitoring & control | Three 2.0
locations
3 Water quality monitoring & Three 1.50
control locations
4 Meteorological monitoring One location 1.50
@ L.S
5 Miscellaneous L.S 9.0
Total Rs.
20 lakhs

Disaster Management Plan:

A Disaster Management Plan (DMP) for Navi Mumbai International
Airport Plan has been evolved to tackle the emergency at
airport in accordance with the Act, Rule and Codal provision of
DGCA, ICAO, Bureau of Civil Aviation Security. The DMP describe
the technical as well as non-technical emergency at the airport and
the organizational set-up for emergency response, resources and

applicable response actions.

Additional Studies

Legal Opinion on Permissibility of Activities in CRZ Area

Various activities, such as, mangrove cutting/destruction, diversion
and training of rivers, quarrying and cutting of mountain and earth,
reclamation, alteration in tidal pattern, are permissible in CRZ area
based on CRZ Regulation, 1991 Notification as amended upto 15"
May, 2009. However, it is mandatory to approach the Hon. Bombay
High Court for obtaining Leave of the Court before implementing the
Navi Mumbai International Airport project in the mangrove area after
obtaining the environment clearance from the competent authority

i.e. Ministry of Environment & Forest.
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8.2

8.3.

8.4

Training & Diversion of Rivers Study

A study was carried out to examine the airport development in an
area of 1615 Ha. by retaining both the rivers as it is. The various
factors related to this option, such as, construction of airport on stilt,
runway orientation, security, operation & maintenance and cost
implication, were examined in detail and it is concluded that the
development of airport without diverting the Ulwe river and training of
Gadhi river is not technically feasible and viable as this option cost
about Rs.16000 cr. and defeat the very purpose of retaining the
geomorphology of rivers and, its aquatic life and mangroves. The
training of Gadhi river and diversion of Ulwe river for development of
airport is essential, cost effective, less environmentally damaging,
hydraulically efficient and easy for construction, maintenance and

operation point of view.

Reorientation of runways Study

The Navi Mumbai International Airport runway orientation and the
spacing between the runways has been arrived as 83° - 263° and
1.854 kms. respectively based on the criteria such as; prevailing
wind direction, presence of hills in and around the sites compatibility
with Mumbai airports for the designed capacity of 60 MPPA. The
orientation of runway so arrived falls on the mangrove area along the
Gadhi & Ulwe rivers. An exercise was carried out by re-orientation
of runway within (+)/(-) 10° with a minimum spacing of 1.525 kms. to
minimize the disturbance to mangrove presence and the same was
found infeasible due to the presence of hill in the approach requiring
savings in the eco-sensitive area of Matheran as well as there is no

relief to the area of mangrove present.

Ground Water Study
A ground water study was carried out to examine the quality and

guantity of ground water in the impact zone due to proposed training
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8.5

8.6

of Ulwe and diversion of Gadhi rivers respectively. The study
reveals that the high TDS ranging from 2000 ppm to 14000 ppm in
49 water quality network in Panvel, Taloja & Ulwe areas where as
high concentration of chloride is found near Turbhe, Kamothe &
Kharghar areas. The hydrogeological study concluded that the
diversion of Ulwe river near the creek and training of Gadhi river
have no adverse effect on ground water régime, as the drainage is

not controlled by the structures.

Vaghvli Island & Coastal line Study

A study was carried out to examine the geomorphology of Vaghvli
island as well as the erosion of soil/coastal line in last 50 years using
the Survey of India map (1970) and Satellite Imagery of 1992, 1995,
2001, 2006 & 2009 and the same reveals that the shape and status
of Vaghvli island remains more or less same. There is no evidence
of soil erosion and change in the coastal line in and around the

project area.

Mathematical & Physical Model Study

The Central Water & Power Research Station, Pune has completed
the 1D & 2D studies and the studies have shown that the flood levels
in these river channels except Ulwe and in the Panvel creek channel
along north boundary of airport area were more or less unaffected. In
the Panvel creek reach between Gadhi-Taloja confluence to Belapur-
Ulwe bridge, a marginal rise in the flood levels of about 0.15 to 0.20
m was predicted for a very short duration at the time of high water.
For remaining period, the water levels were more or less same or
even slightly lower as a result of channelization of flow, reduced tidal
prism and diversion of Ulwe river. Along Ulwe river, due to diversion
of river the rise in water level at location of diversion (Panvel - Ulwe
road bridge on SH54) will be about 1.6 m for 6 hour duration PMP

rainfall and 120 m wide Ulwe diversion channel. The safe-grade
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8.7

8.8

elevation of the proposed level of airport has been suggested in the
range of RL 6 to RL 8.5.

The laying of physical model has been completed on the Mumbai
Port Model and presently its calibration is in progress at CWPRS,
Pune. The CWPRS's reports on 1D & 2D model was also reviewed
by the DHI Consultant, who in turn opined that the study carried out

by CWPRS is thorough and in competent manner.

Mangrove Analysis, Plantation & Management Study

The study of Mangrove reveals that the Avicennia Marina is the
dominant plant in the project area followed by Salvadora Persica
based on the field observation and Importance Value Index (IVI). An
area of 161.50 Ha. of mangrove area is found to be affected due to
the airport project as worked out based on the Satellite Remote
Sensing Study using the Imagery of 1995, 2001, 2006 and 2009
warranting compensatory aforestation. Double the area of 161.50
Ha. of Mangrove need to be planted in accordance with the Order of
Hon. Mumbai High Court. Accordingly, an area of 350 Ha. has been
identified for plantation of Mangroves at Dhanu Taluka of Thane Dist.
Management of mangrove in an around of the airport area and at
Dhanu has been evolved by way of conservation and management,
establishment of mangrove nursery, public awareness, participation

& education, as well as research and resource management.

Air Quality & Noise Assessment:

The Prediction of incremental Ground Level Concentration (GLC) of

S0, and NO, and CO with the project is carried out by using VISSIM

Software Model. The output of the Model is described below:

e The incremental GLC value for SO, due to the normal traffic
ranges between 7.2 ug/m?® to 16.8 ug /m* which is well within the
prescribed limit of 80 pg/m°. The addition due to the airport

traffic is marginal.
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e The incremental GLC value for NO, ranges between 64 ug/m® to
78 pg/m® due to the normal traffic  which is well within the
prescribed limit of 80 pg/m®. The addition due to airport traffic is
in the range of 1 ug/m® to 2.7 ug/m®.

e The incremental GLC value for CO ranges between 0.9 mg/m? to
1.28 mg/m®* due to the normal traffic which is well within the
prescribed limit of 2 mg/m®. The addition due to airport traffic is

less than 0.1 mg/m?®

The Prediction of incremental Ground Level Concentration (GLC) of
CO and NO, with the project is carried out by using AERMOD
MODEL software. The output of the Model is described below:

e The incremental GLC value for CO ranges between 1.40 mg/m?®
to 1.89 mg/m® with the project which is well within the
prescribed limit of 2 mg /m?®.

e The incremental GLC value for NO, ranges between 72 ug/m?® to
79 ug/m® due to the normal traffic  which is well within the

prescribed limit of 80 pg/m?®.

Rehabilitation & Re-settlement (R & R ) Plan:

Ten settlements of seven villages falls in the airport zone and
required to be rehabilitated and resettled in the three identified re-
settlement sites at Vadghar, Dapoli and Vahal villages. A
comprehensive draft of R & R Policy has been formulated for the

airport project based on the R & R Policies of State & Nation.

The salient features of the R & R entitlements are allotment of
developed plot free of cost, for residential and commercial
settlement, additional developed land to nuclear family, financial
assistance towards transport cost, reimbursement of non-refundable
fee, charges, duties, free vocational training and preferential
placement to project affected people, compensation at replacement

value of existing settlement, right to collect salvage structural
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material, one time financial grant of construction of house, free hold
ownership with FSI 1.5 with 15% commercial, subsistance allowance
for one year, reservation for job in unskilled and semi-skilled workers

category and allotment of preferential equity

The above draft policy has been discussed number of times with the
villagers and their suggestions are noted. The suggestions would be
suitably incorporated while finalizing the policy with due consultation
of the concerned department of Govt. of Maharashtra. The
estimated cost of R & R is about Rs.370 Cr.

Disclosure of Consultants:

Centre of Environmental Sciences & Engineering at IIT., Bombay is
the main EIA Consultant to prepare Environment Impact Assessment
Study for Navi Mumbai International Airport project. Besides this,
there are 12 other international & national of repute consultants who
have contributed in their respective field for preparation of

Environment Management Plan.
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