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(4) sraaTE AT BT Aldherd TAT HaT fURGH & o1y
gHe &= 7T ARkl fRATerll dodve # e o
IR (5) STH Td HTIR I H qIOT T
STAfTSTd & TRl arex R &1 STafae
JTINUT 3R (6) U Ied Uaid &5 H HRIRDRS
UshH; AToTa dade, R S IR, H9R =9re),

ey, feHel T Ud f@a-e Segd gar—aiureH
TAT NG 3+,  oidds™g &F W
IR / IR0 & U91d, STAfds=g Aedd
GUR UG HAYAT, AT YGN Fda- ST et
=

ST, Armfers Rerfd, Steary, —samT,
a1 e d fafduar & aRo RBae™ a3 @
SIS FHRIT AeHT & 9 = € | uf¥3asi
AT &5 TRE—RE BT STATISTHII AHITIN BT
AT AT 7, OH 9 99X 39 IR 8
STATTT FARATY, YR 987 & 819 dTell 918 31T

YR BT U a9y fI9y arega |

39 &9 H oo AR BIfHdl Bl STol Heel)
AT TAT Ty, VASMR AL & A= et srat
S TR B Ieed A UREIT UigHd / SRR
AT U S & IroT 2 | I8 T e © b
STl RETOT &bl JMAeIHdT Ud Heged & IR H 3H
ST BT STRTRed {hAT OI1Y |

5. Secls A1 D5, BIbIATST
YRA & Ydi dc Pl IMEHaR 9N ahald o

SIRgH I YT & TT I8 SIg Afedl & 4% vd
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el wR faRtre wu ¥ daH © | 9IS 99 a7 dl
el # AT IR Ng aharh T M B |
FehaTd Ud d1¢ & HRUT deid &5 IRINER ATATId
REd & NT¥® BRI BAd, STH—HTel IS &I °RY
THA BT 8 | TS &A1 H Aasl Sl et &
JfaRed 4—ia Famd 1l fafred: o8 ol 2 |
IRar /el Al & ARTH W ddhdiex el
ACUTCT TIT AR oTel T, St SATA]
H TAUEAT WguH @ U I © | AUl &
arfaRe sienfire afgend, o das, Rarg
AT JaTe Ud SRIwilvoie eXe] el b
HROT AT FT! ST DI 0T A & B
2| A Socly A s 9 &F H I /B
oI @ w1 ety sififeiRa e a=f §
AT W ERT P R B T MYFD
STATISII ATGIHY Ud faf= STAfdsm=ia UhAl &
HEIDRUT & GRT $71 I AU ALTJT Dbl
yelRia fhar Soam ford sfRa fasr 8q ofa
AT BT dga) < | MR ud yded faar o
A | D $ g AR e s &= 8-
TNl STffAel, el Jd18 R Sfefary aRdd+ &
g4Td, ETUd IR | g a1 (WRM) a5 wd
|HY 207 Ud 99 Jvars Mee s |

®v% & qd¥H AT Ud fddr Bl

I H Seels &3 ds [T IS8 ARBRI
Td o= faMTTl gRT AU T ART MR e
ST H Hel™ B | Uriele IR eI & U 9T &
w0 H IWIGHAE IR, 3 U< H T AeqTA
R fhar T &1 APGENCO, ®eRME,
TSGENCO, TelTHT deff APPDCL, 3¢ 93T &
oy A uRreRieT URATSHTG qui &1 78 2 der &l
aRATSRI BT B WA W T | I8 s N>
STAIT eI JAT: AT TS & AT AT
IR @ SIS IR STeldry IRads & JH1d &l
fReriRor qer werFel IR & STafder W Seary
e &1 wefeRehe STewie e e,
YR & eI STevdl H S dIedl arel il
WIR SIET T fagelvor, SWMM T& IWRM Fed=1
TANT HRA BY oo’EIG H W deR [edd b
o IR W1 B R IET T |

I AT & AT IREUR S q¥ ¢
TE D5 ASIMETL, I8 TASIMEEL. IR
Y U<, HiY fIeafqenerd, areer, WALAMTARI
BRIEE, NGRI 8aXTdTS, VIT, deeik o Qeifre
Td SIJHYT WA & 1T Aihd $U A URERE
quﬁﬁmwélwmﬁaﬂagzﬁa

SWDES TUd HYMOS WTFedaR IR HRToT ¢ R8T 8
o fafre fawl w— &3 ufdefor erafRmean”
AT BT 2 |

IS4G, Secls a3 b g, BIbI-TST

§RT "“HIvide gIgsidiol’” UR ArIford

1T ST T SIUTe AHRIE,
02—06 HRAXI, 2015

T Herr gferlt e o (GPSRC), {aTe
D U qd H A b A Usgall IR
dS~Ip JIEIIAT BT HHdg o I fAwrfed we,
I AN UG §e1dT o AT 9D AHTT B B
32 I feid 01 fegwR, 95 BT AR & &7 778 off |
AP UTAN 39 s Pl AL UQY dTeHl URWR,
ATt § RB1de fhar 731 97 I8 01 Fa%R, 2012
Y YR H Svol Sl & foIU i SR @1 2 | 39
Prg P WIUAT SR H g8 dTell T B T8-D
P, 9, AF ofe @ IR TAT HI—IRAA B
A= STafa=r i TRl R IHE BRI B
2g @1 T8 2 | GPSRC, ¥IUTd & HIUEs & <
HEIYSY BT Uh gl T, SR U BT TR0 WRT
a2 gferofi—gd o™, BIRITE &1 IR 9T gd
S8R &1 Sfeor—gf¥=m 9T ST B |

s B T M ATl & gd: quf TR
PN IR R ¢ | SUGER STl AATET e Bl B,
3TUeTy B STl fa¥ToTa, FrRafAd @, srfdie Jar
B, Yolcl &I BN, a-relad &= & 4l &
PR JYAT STl IUSLT, Yd HEel Icarad H
P 3Ms © o & d fEEar §gr 21 sA
IRReIfT # STl T[urast Afed STt Gl B
3ffaRe TE STgHET Qd faepra TfafafEt o wg
AT § A TP T | 3 39 ds BT S 37U
PRIAT & A @I, BIAA GAHNRUL, STATR™




3T, HATUS &3 Jae AT A STl AT
% AfRd wduE @ fog Suyed uefodi U@
el o e e & fou J=nfe
I BRI BT 8 | TE Dw qed WRA B AAal

IR & STl AT IR STerarg yRad=i & 99Td
HefrT &t R Y eI R R |

A FTHE U4 fabra w1

JAHM H & s SId STATASIHIT Th=Thl
Td ATkl & YANT §RT &1 Yae, a1 91
U&EH, RT3y fA2elyol, SRR JaArGd Ud
3TaTE &3 Yedud solfa R IAHH AT T
TR IRATSHIRIT TR BRf B) &l & | ds g
I H fhy S @ I B 39 TER 8- (1)
IR T ST, HEINGY & o &d
T R IR H oT1E S, AIR.UA. (FgTH SUIRT
& foIQ oTel eI Hde! Sidt (183H) (2) Aeaveel &
R 7<) 9RE & forg fedio |ure Rew (@hus.
U9.) &1 faer; den (3) €91 9k § ST a¥meE
UEE @ oIy @ GHeErdT &1 Yaigd iR (4)
AT H B STATeT URATSTHT & HATS &
IBEIARRISEEPIEECEE

I A & A1 URURS Haer

ea dg 1 ¢ sfeufeT eIssIdiol, FTgHe
IS US IS .SYIIRUH. dg oIsaciigs s,
STAUH 3% HISIEol Us U SLTE.TH. BR
qIeR—Fh 4 FaegUs ol g gfedl” AHd o

B Udh AR Us Sl Jegdd § & fhar R
MPCST, STalUi~< 3fcex-fead T IIASA-TIFAC
fe |edrl o | B 1 99RY 25 favafdeney &
AT HYFT W0 A AABR “HaT UG STl GRefT 1
TdEE WR fIRIY gt < §Y AIR.UH. Td Si1.3M8.ud.”
R IRV | A7 15—19 A 2014 & SR 40
gferIfirat & forw ves uie faa=ig ufreror drissH W
JmarfoTd fam | e &1 Tfafaferl § CGWB, CWC,
CPCB, =Har fd=vr gfeiexor, WALMI, WRD,
PHED 31fe O ¥ U4 g RGN & fafi=
ViRl & 1Y URWRE TR AT BRAT

HquTed § maforg a3 ga9—aa+

afafa &1 134 o, 27 A, 2015
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A T H, AR Bl ST Ud fadd
Tfafafedt qerera & B Ise 99T Ud 9R

UG A2 i & IT=Id UM T | Safdh AT gd
R a3 & srid By AT U T8l gar | R

g o= W1 & derna (@Fied), S
(STH—HTHR), BIITST (3T U<eT) Ud wIdTel (Hed
yaen) # Rerd 2 ud Tarsd! (3mam) va ue ([98R)
H Rerd a1 91¢ U= 0T bgi gIRT GaTerd dl
STRETE |

G @ 9Y 2014—15 & foU 3Fg iR
STRIEIT & HTdehH gRRTe—ATd # 33 T 2 |

qy 2014—15 S QRTH HB HewdqU! (T &1 gl /
ol Yal) Tfafaferat &1 e faexer W fear

HIFS MTd db-ldl & UANIT IRT Siod
Toran faeei

STl I[oTerRIT | B IUAT SE Sl b
W%Wﬁﬁ%ﬁ@wwm
JoI Ul & Agd WX SMeTRa faemsi & a9 R

JMETRA Tl &I GBI BT Yl [dhaT 13T |
I H T U GAbih R SETRT Tl
T[OTERIT T (EIROT R & ol Bl A lfSTeh dTapeilepl
B RN T et foparr o & | e Ryef vd )
wol IMETRT T & [T ITIRT §RT STel 0TI
GHTHRT B FHRAT BT G BT BT 549 b
TATE |

AHEHI—Holl 393~ 31 (M-FIS) §1_T fageryor
P foTU <1 IIfe <lTapl faeedl 9T8R U4 IMEexT &
foru ueifRa uftaes & oo fafi= wifae—
S Urgel (pH, TDS, dARIgS, Fehe, A8gc,
DT, TARTSS Ud HHIRRM) & HHeT: 81 Ud 56
T A fibs YD B T | 7YC 3fdbsi Bl
W@Wwwmdmliﬁwuwwﬁ?
AT (“Ire”, “WbIeR” d BRI § aifiad
WWlwﬁ?qﬁw@Waﬁw
ABID B MR IR B: 1 (FIS, TS, I,
qH, G UG M) | i fhar |
gRumg g3ifd § b feel & R W)
faeetl SR & 53 T HIHS U4 3ffas<H o #, 25
T SH Ud weFq 9 H Ud 3 A9 | ud
e ol & T U T | WTEENT &A1 & forg
48 T S g IS 9N & AT 8 A I

AT & fold M-FIS STt I[oTeT Gadbidh debeild &
TRART §IRT 48 LA DI 37.5% I 100% & fAva=a=ia
TR Afed FI3S gd Sifd S| a1 H, 12 Tl Bl
25% ¥ 75% & [Ieaa-i1g R Afed S9 a9 H, 16
THAT DI e wR Afed AHI @ |, 6 Tl
Dl 12.5% I 62.5% @ [ATaq-1g WR Aled FegHq aif
H AT 2 T DI 125% D A R Afed

Frgpee ae & auffeper far |

fAwred gadie ARVl & IFAR CME-Hoil
Th-1d I TS & dATY Iy & SYART & {77 Hoil
Tl bl WK DI T3 8 Filfd Yo IR a3 &
fapRId fhd ST9 & 91 S9H! FIS BIgall &l AT,
LTI & & YITaRT gRad=l IR AR & Uety
q9 BT U= dRd WQI &Y 70T & fo1g fbar S
JhaT g |

A9 daele & YA gRT oid § SUT<l
I ga Shamasn @ gfgsyer o fog

=1 =@ drenfran

IR e I Ua HieinfireT wwerrs (DST)
gRT /1 g1 Sewdl & forg wranfora fasar 1 (1)
Sl THID D TANT §RT Sfel H ST RIS Ud
SHATIRAT & YEIBRYT & ol -+ Hed arell dabiid
BT fIBT BT (2) 3[F STl B AR A3 & fory
faf= Arsaneil & AfSIoN B AT BT TKIeT (3)
STel % IR BT I & A | fafi=
Ueror Reyforl @& sedHiary & fou dfve T
TE-Idl & JANT gRT a9l &1 fdar (4) wafad
g H T BRI & 3T AR B e
ERITIRYT HRAT UG S5 U] & FRIT SuIRT
Td 3RS & QR 3Tel T &1 ddbiie | Hfifera
BT | JETIT B = el Ud Ag-Zno & Fefed
ST ST BT faer (1) A9 RRIdele Arg ol
(nzVI), (2) F ST =9 duil vd (3) Riear RNiw
AMEASE & YANT gRT fhan Tar | =+ RRider<
S (nzVI) @ I B & forg g Iof &1 9=
Sl grel adb] H 511 & U H 5 A AT Bl
It §fet & TN §IRT 10, 20 U4 30 €l & foly 800
Tk /e W U™ AT W nZVI BT X-Ray
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BIRIR TIHM $7HIRS (FTIR) WacHM T4
qIgsIfeT HWel HEMIeY UGN & gRT aifid
foar a1 | Teftexor geiar ® 6 9t e gy o
BN BT JATHR 39 IR AT TAT ITH DY T
I | Saania Refaal & oraia Aifsad
gesldass fadoaq § Fe* U4 Fe oM+l &

D el O W Sierary uRadd & Jd Bl
FAS & forg fEATer) Al &1 Siel orasn ey
P ST Y STTaThe B |

JEIT BT S HIfdd TAID, TR D
Tq SIS & foTy <1 STel A1 bl fageryor
HRAT B | T U Wieol Fiasor & forg 9<) dat

R 8 AT STIR g Fe,0, & i
ﬁ?ﬁWﬂﬁéﬂWﬁ?&TWlws Il FIRTgS Ud
AE—IIl FARTSS DI 1:2 YA AT 4 Y§ oI B
|rer gfold fham a1 d SITaR he—he BR 30%
AT EESIRITSS BT 40'C ATIHAE TR 10—10.4
fraf=a pH 99 R fferax fdemd &1 e
3rgeur fdHar 1| faaad o & @< d& 90°C
JTIaTE R fARe=aR 9 fHar a7 91 U $s 9R ol
H qT SH® YA 200rpm TR SAATA H Db ad
PR 3T fhaT 4T | §96 ueErd Fe,O, 4T &Ull #
STYfEAT BT R PR & g U &A1 AT 37 H
SN DI 70°C WR FITAT AT | TADHROT Tbeildh H
Fe,0,® 50—100 "-HIe} &I Ud 0.8 emu / U1 |

A A b BT U B & RIed” A4l
HUN BT dTel Al T Riear Sifags USSR (Ag:O;
99%: 5-40um) Ud THIZE TTSeX (99.9%; 10—50um)
TR GG fhar 17| USSR BT HoR Klel dTd
(20 ¥ <¥T) & gRT 22 ©C T 450rpm TR URAHR
I 20 : 1 TR H AR HAT 147 |
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&1 fHrot fpar | e & fore urafies sridet
@ IS B $71 S<UTGI DI MRATH U SHATIfi ol
faf= Aol R uifera fhar e | s
T IRE |

T @ ERER @ @vs A fRurea ad)
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QSdRDI TG SHAARIG & AfHad ST SN
SIS Pl BT 9T B oI fohar ST e 2 | 34 faera
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gfg Ud agHed § CO: &1 9fg & BRI IR
A9 ggfa Ud g Afeat wrdt aRoms o 81 |
31d: SRR, Ghed fAfAfeRi & g9rg ud Afear

3TIATE DT fIgetyor Y fHaT STQT | ST Aids! &
ThHUT CO2 T U4 UGS I FHsM & fory fhar
SITQAT | JedT g TET 9 BRER & A&y ARTReA
Tq TR AT H 25 WAl STl T U fhd T |
s9& AfARed T Afedl ¥ 9 T, Rl 4 16
T, Td B8 Il 9 9 A W) U fhd T | o &
UBR B Sd R D Y FSeT B0 Bl
SIIIRINT fobam 1T | I8 urdn 13T fob S 2014 H A1
Sl A Ca-Mg-HCO; ¥R & o Safd faawr
2014 ¥ 20% Ud fa¥waR 2014 ¥ 12% T Ca-MgCl-
SO YR & TR T | U BT ALIAT B 5 S
TAT BT fIeelvor fhar 37 vd Tl § dedse,
SlclivTge Uq fiferde srqery &Y Sifdrdar urs s |
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=1 St g SERB, DST g
feeel grT urafSTa far wam 2| s & R
ST (1) AT’ T Id B THE M-
R B AR aRadsaar B faRrTeRor

ERSERS I DG

(2) TN femeTe d3 @ Aefaa srasre &l SRS
faRredy (3) TaT—Sld—2A9g e URWR®
AIMhAT DI AT el TfTDIT BT AedIT Ta (4)
Yol UG g5 I3 (1 TIU| Mafieh Seell ushH T
3TIYUT BRAT & | eI & Iedl Bl YUl B b
foTg 26 S 9 2 TaATg 2014 & A T fRAIg @t
RIS FAeToT foar I der f2are d efad
TG LA & YHADHROT B T19-d, HISTATar v
TTAT H AT THATHROT RIall BT I3+ foam 13 |
28 S ¥ 16 AFCIR 2014 B SR WRIRAT T |
RATed T Uad 6 T dor S fawafia
o2 T | AT BT U Ha BRa T AR arEa
S} 1Y A9, STl dT99TH, pH T EC 1 1 A1dT
AT | 7S GGl (APHA, 1995) @& YIRT §RT A
Wl & o emMfheer fRHITed AT &1 Sie
IR {Ieeiyor (qR= de 3 Na', K', Ca* Ud
Mg* Ud g&J T 3I- HCO,, CL, SO,” Ud NO,)
frar war | I8 urr A o fRAreeiied ARl |
frefffad srade R f29 Ud foHwTed o &
URERS T §RT Ueb He<dqul AT & HRal
2 | U 31eddd H Ml sraare Al &I 7
T Terefl UR 0.04 UTH / ex | 13.003 UTH / ofex
& A YR 9T 137 |

3T 1 S7afey H <A1 oreli R gl =merehanr
38.2 X 147.4us/cm &1 AT # gRac griy T |
IRHSER Bl RIS Yd HlEHC & fage
qAqT AehIge & iAol gRT fRA-g STt # <l
I FUMHSD T HCO, Td SO, M
Gehisd BY | U ALIAT H A U MG D
qeTT H WIS W 50% Bl 37 Nl AT TS |
STdfes TS T HISTATAT bt gl # Mg 7 SO,
DI Iod lsdl U g | M@, 4rerardr vd
R AR 1 & &8 STt # C- 37uTd & Uferd A
ST 2 b qR=g Mie SUTed Jfshdl Aehiss &l
JMRAHRY B | fBHde & & W C- UM &l

A =1 714 Iv= T3 Rfdl & sl e
H HhIsS & IADHTH IMARATDBROT BT TR DR
2 | WIoTarT ¥ 4 f& srguare % S99 C Sgurd Gel
I3 Refd & o=<id CO. & goId &I qAdT 4
fRATeE I H TdIaRo UeRid axdl 2|
feae & g 9 1 @vsi d& IRl gadid gRI
feTe # smafe | &1 etea W Wi R B |
RS gRemME <wiid & b S Wowe, dF #
3a¥e U CO. i T 9 B
AT M & FRIRYT § U Agwaqul et

T B B |

TIA—fE=ed gwex 4= | A=A ud I[orean
'] oId ATEE g§E

THA-fEved o IR UH SUWTS, &F §, I8
qdf TA—TER T B ST AT & | Terarl W)
DI el fARIYAT T STl YRl & A1 I8 &
TS 3BT STl STAGRN WR I §91dT & | Well 7d
SN & oY Fa8! el Ud Y[oiel T qgardrd H
SUIRT BIAT & Sidih Yoiel U STet Bl WS HId & |
YoTel Dl D e, SN bl HoldT /ATell Bl
e Herdl Sfal U 3R el Wik ®I FIRT &7 & 981
T AR Y8 ARl T oIl H STl UGyl Dl q¢T
RETE |

SN ST & T S T E —

1. JgAI-fE=e a-—dR1T § g STl U 9ol
& S IaE 7 fee

2. SIarg URadd &I gemRi &I I@d gy Yol
U Bq XUITIAT ST g

3. Wl UG QEN ¥ el dar doIl Yoid ol
Iregferes AR o1 Afedl vd foiel &1 Jora
@ fRRIRUT UR IS+ dTel U9Td BT 3Nidberd HRT |

39 STl BT YRl 2 39 & H STA—qfIsmHI
Td STl— AR FRIET0T & BRf W1y o) 2 |
IoTel Ud Ae] ofcl & URTRID s Th 81 @
2 | fred <9 <¥@! & SR Yol WR Ud 77dT Sofd
H 3 gRE & 37eFI 7] &3 9 UH gY 3]
® fazelvor & oy ISy Wi fasie A @l
TRIRTEITSAT BT YT T 11 qoIT fagersor & &R
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Wélﬁﬁmmﬁmaﬁw
B1 A1 fad=s fham 11 2 | 59 3T & Jeed © —
(1) faf¥re I Ud HERYI UNd & 3fdheld o
famfd vd aae wu | YA # 1 arell A=
faferl &1 JacAd e &A1 ud (2) fafre

IS Td HSRYT [UTh & Aol TR AT D
THAID! I O HAIGT TIR BRAT |

AP ATefcad fAKeor & MR W) &I AH
arell faf=1 faferat &1 afievor fhar ar va fafa=
g Rerferl & s fafe=1 faferr &1 srganeran
BT TAABAT BT bty fhar 1T | _fT= a3y
Refodl & arra faf¥ne IdTe A1 HSROT Iolid
DI TUET B wU AR & FAE IR IS
IMTRT ATdedIR &1 faerg fhar | fafdre
IATE IT HSRIT 0N Ml Bl SuTed fAferf ot
AT BRA b AT I§ I g (A B folg
sl Bl JTTIIHT BT Midhet= I fhar 7T |

SHD] AFEIYT IFALADHAA Td oIl H I
Ffaaat @& forg soter AtsfelT vd yewee =g fafire
IATE BT bl B & fog AR & g 4
WERIE © | M & B § IR et fasm v
DI ASC R US 9 Tridel AFCRR Sl [Iegd w9 o
et ¥ 31 HhdTl 8, Bl 1 Bl AT 2 |

A%hel S H{d €I 3R STAqd HSRO
q8Tcll

gg ey GRIUIT e gRT IR
URATSTHT “HTh U1 P ST TordT T 8 | SEehl

STW BN T & IWYR IR H Rerd
dferara el # ARG & HSIHl | Hdgl Sl Ud
SH® STl oI ateel I ERIET $R Ahd
ST GTHReT & M @ Sifd SR 2 |

RIAYR TR &1 HHET1 S b 21°10° 9 IR 21°21°
IR B 3T T 81°32° W iR 81°%44' Y4 B
TR @ 70 Rerd &, 9 3ruae e &1 Ao
FRAI 7 | IAYR STl 7 Ugel T 154 BIC U4 a9
STel 1 o1 fOrRIH 319 Paol 85 dlelld & a4 & |
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IferaTa= St 1 STel hara &3 0.12 a3 fabHT qerm
S TBYT &5 1.14 9 {50 B | 39 TIT & S
g1 (1) oI HARE SaE B @Ifad gHRer
Il Bl fifted w1 (2) ff~ed dvifaa gevRor
Il | YR oIl e oTet & ARl §RT
STl DI fhAT Bl [ATelNd BT Td IHD!
HiS ST R |

U eI H Gl §g 9IS BT STAASIHIY T
ST Uge] W fawga f[aeeiyor ax Sia Ao
THIHROT & Teh d fbd TV | STa—fasm=a 4
STl T fa9elyor & S=iTd 9y 3f9ars fagetyor,
IS &Y, Sl DI Tl qUrEd, S &
ST, STefqd fARayvT, Urerell BT 3fichel, STD
goTol WR Td T[OTaRIT 371 BT SATber fhar T |
fagelyor W SIRa Ud  WH-UATCChe
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IR T2 & T 5% fafkre ¥R wR arfte auf |
Jemarer el # arad ugfcr gd AR el #
qi?g'aﬁﬂqi%ftrrs‘né|a:raﬂ%maﬂv%ﬁa%ﬂﬁ
NEIRGE] PRIYE T AT a9t wqfir # gfe 2
g Sidfd SR, BrefTals!, TaRIYR Td AR ]
3ad FgRi <id & | JIMMUTST, Brefsis], AR,
WWWWﬁwmﬁwﬁmaﬁ
ygRY aS TS | ot &5 ¥ IRE e # aui § ) Bl
UgRT 918 978 Sl J&l &1 BA & oIy Y Agedyol
AHT T Bl 21 A2 Td B2 Iaveisil & fofg
HadCM3 |1 STardry fael (GCM) & TaRT gRT
I BT 991 g YA DI AT STSH Tl fdham 73T
(= 40 va = 41) |

3T | U HEeaqui aRomd e 2 |

1. ITRI KBK &3 H &b 37dveT Sfafd aferofl KBK
&= H afTg Rerfcy o g3 |

2. Rt KBK & # 19 37a=elT T 88 | STR) 91T
H {91 v <91 § YA W glg @ ugiy urg
TS | STafe gferoft KBK &1, arasm= # uRads @
31fere a1 HH e a) & yafRid srar g |

3. §9Ul KBK &3 ¥ §W are-—arwrcdoid

g @1 gy g T |
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4. HadCM3 A2 Ud B2 3ravemsil & foru, &
qfasy H 99l Ug offdrhan droHE H gig @t
TR B |

StRi—aferfl A B falrte ey
ARG @l ST U <l f7eti 1 fawror
PR dTell VT A & DI AR i s o1
ATRoT fHar S |aar € | S el 791 acr
UTd (NTHIT 300—350 bl SR) Afed ferol Jmit
(100—150 f&HT) @1 oI H “Land-Locked” 3Tael
2 | ERIRIS AR & HRYT T 9gd fde el
® IYALIAT & HRUT qY 2003—04 H Io™I & H
rafde Rifgd oY o o1 & 2| wefe <féf
FoTel SETERUI: HABIMNTR Ud DRTYC &3 H STerary

YA B HROT T I TBIed &7 TR-I STV ¢ |
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I 41 : KBK &3 & foIlU DEM

SWAT fiieel & 9alvT g1 dage afi=
$ U@ 9T 9 oeilg fgeig

AT BT Y e AdGol Ud A IR &
T T (FREST Td Ui 97ef & STgHare | sRa ab)
& forg ofeper 99 RS Td rid)
eI R Ud gaT U Sfef feriRor fael (SWAT)
& TART gRT IRIA BT STeir fee= axar 2 |

SWAT T& <l IfR9 a1 5T favrsrs 9|m=
g9l & S USDA $fY or<iem |1 gRT fasiia
forar am B | fresl v IR &1 Su—aRa=T a1 oTd
foarsral # fofora oxar & e S |
A= JR & fH ST a1 gaT [ & PHIROT
IR IR STl ST & HRS fAf= JTdl Bl
ST R ST HehdT 7 | Feel &1 g Sew © 6
I wfeaAra] HheTcHd GHRYT el & |+
9 foeel # o1fdrd 3o fha S &1 Sfaeagdhdr |
B @ HRUT SHBT AN A9 GrAemeit IR ot
faurstet & fore fopar S Ioar 21 sl 9w
RO & RN TR STdl ddal gcd (e
3UATE, AqTE—aqTIIo ole’edl ¥aTg, g+ GO,
IS, AT, WDl SATQ) TAH ST favToTdh
TR R <fep, A1RTH AT I THIATORTT IR UT
b1 ST gahet & |

3eTY &5 B fory SRTM afibsi A DEM UTed
BT AT AT BT JANT &l TF & (=07 2 TN
fpar T | ofs < (L-8) 3fidhsl & WANT gRT 4A
SUINT /A 3MesTed AHfIH TR {63 T | NBSS
& LVP HHR= OR SemRe gaT HHr=i o1 e
&3 @ foru TR faeam T (R 42 Ud o 43) |
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3 43 : NBSS @vs Io1 U4 ImiRa
g @1 aHfe
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o= feureriY Jmare a= &1 Sl UhHvT
g faRrsdiavor

o feaTerll &= § STl wshd &l A &
fore TR e @Y e T SRwdt B TR
forar AT | (1) STRIETS M B =T ST T
IR H vE o fawrors # faft=r Safasmia v
AAfAEI 3fagdl & H99 W AGIHAY U4
TANTTHG Hedy RMfud x| (2) fafr= ugfoat
S RS/SEBAL, FA056 Ugf QH JrAfdd e
ATO §TRT 3TTehford arsq-—aTS IS T fagelyor ud
g | (3) ST fovTeTas ¥ e STl e el
BT YT SWIGd Seedl & MR W fRATRN
T&iIT ST favToTs (STRIETS 9 H SHU™ T
IR H fead €1 | froTell Ta) B 1eade v
Rt foear ar (e 44 T4 45) | 98 S &9
U I ST fouToid B forad 20 aif fRr e
g SMATE &5 © UG 100 I fHHY e awar
(STRTEvS) # s e &3 9fta AedE

EfeTd HIAH IS, FaT MMl Ud a9+ 9, s
HIYY, STe T Ud AR faeeryen & forg 5iet
THAI @ TANT g1 A= STt A fasr= vmeret|
@ &I AT R MR 8 | W DSt B SR

I Udaer Rfodl & srid AR
IRIAVSEAIT STeT Foic Gd RIelIpicrd fhamsll bl

R 44 : Rroreh R Fara At &1 S

o 45 : 37T T W JA® DI HE D
forq gearfae werer

=1 gaqs @ doire A A Sielld —
STeldR] el @ yRad-aar

AT ST I 91¢ /@1 gShl & AT
THTE T AT o T8 T 2107 & STfeel TAEA! Bl
T BT FHSHT RS FedYol & | IRAT &3
fatred: sferor uftedt A o STorary, sravar |
AUl sreferave R fARme gvg Srerar 2 g
Il Bl gl & fAeelvor §RT UREdd & w2
qd—g@T girefd &) S Fadt 2 | SHS) Al
WR IR B4 gU 7 Faqel 9 & USTg HeE
H AMD Tgfd [Tl gRT STl AI91g sggal ol
IRETIRIAT BT FHH & [Ty 31ead fhar 137 | 39
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g & fory faee—<I8e & A9 3 ST SIrdT 2,
BT I 1 ST B o 1T |

1. T AT BT FHIB T b ST I TAR DHRAT

2. %=1 GaqS & doie Hard § ugfa a1 aRkedd &
foTq Stefla A a41g srids] @1 fageiyor ve

3. a4 _a% qRYP / AR /a1 STcAfasig &7
HATh

X RUeH T H—dhsel W& §RT STefdry
3raFai @1 TgT BT =T fohar 13 | &b RIeE
TRIETOT W gd 37l 2001 BT AFdHIBROT fdhaT 737 |
STAISE Ud Jfae § ygiky @ fawg YwsH
RIS B gacd SUART drsd dI A ARID &
TSN fhaT 1T | 697 — T JAbeAd & TR
ERT G950l H YRy &1 A3cdd iRy fha
AT ST & H o9 el & fog Wi qui,
JAfHTH U FAqH AUH TG Yolel WR ATl
3ol & oIy TgfT faweryor Ud g97a AT e
P T | o1 &3 | ISy Ud el Ul o
ofd ®R UsHa &3 T v ygiy @99 wd
HAATHS AT TG ST fIgeryor fHar 57 &7 7 |
(ST A8 & forv) Ud aui—3kg & U (Tacer HIE)
Tl | e fepRoT foham T | Sregy & H aui kg H
Ud qolel R Bl TERIg Yoiel H 532 W 26.87 HIeX
A1 TS 7T | 31 | U URfASE e geta €
b fave Srere &= | favra erared] # aul ¥ gfg )
142 Y /a9 i 7 | e Awg o & fageryor
@ YR W YAdH Td IffOHdH T &R H
0.17°C/100 aY U& 0.29°C/100 TN I Jleg UTg g |
QeI &3 TR T a1 ugfar B @i E |
& H ol W) § & & AT <% 0.18 | 0.19
Hex /¥ B | oTdl &R H HHI & BRI BT 90T
fomar ST =T B (s 46 U4 47) |
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o 47 : AT @ 918 goId fRmEe & )

H SUANT /¥ ATaRT YRadAl &1 ATy
9—4fT & ol faga yrerell o g49re

AT EIY, PO 4T Dl A Tal ATATH]
® GEYR IF & SU IR & forg far T 7| 59
eI | a 9@, =9 & HeF, HiN ud
S IIT JARMU & w4 H A= o ST ud &1
JAEH USRIl e U9 dolec HHIM Jal &
| Il & GROTHT & TR @ FEReT T 93
forar T 2 |

AT B YT Ted & | 1. FaI STy JOrErHf
R 9 SUINT / ¥ JATART & YRIAA & HROT B aTed
TTd DT FAST | 2. ¥ SYANT /¥ MRV GRI &
YR R Il §g S8l W Fa&l T4 aRdd= ol
AR | 3. aR=Re dRIdl &1 TN &R, A= o
SUIRT /¥ MRV H 9 STl THROT BT 3fhel Gd
(IV) PMWIN 53T & TIRT §IRT ¥oTdt

R 48 : AT <90 yonfaat



AT TR BRI F fep Urarera Tl & YT

SIRT JaT T4 3fch: e, STelldl 2ATefehdT g fg o7
gl BT BRI &3 § RoT, §aT & 41 &ROT OTerH!
BT YANTLATAT H A Td PMWIN ST Uh ATEIROT

Y—STeT ydTe ufieel 8, & YN §RT fa=eyor
2 |

S AT H SIS ST Fshar U= ¥
STANT R & TH1G BT FASH @ oy &g Ua
TIRTRITCAT faeetyor fha T | 31ed & SR 9al &
STAfISIHR gt § GAfRad uRdds o 13 | 941
H T TRV, ok A, Uherd vd snfsat #
VT BT TS | 3id: WS Ud Sollg dATcelddl Pl Iz
R UTg T | ATl S H HeT Sielld aTeldhdl 9gd
3P TG Brell HET # T A (2711, / HeT I 8.
AL /€eT) & Heg UTg T3 | SY IR H GAHROT Hfcerd
21.2% W 34.2% @ He UTIT AT | I1 T GETRIT0T &
&l # Sfdepad giRer gd sfedl vd doR A |
HE HH YAHROT U1 T | A ST H IRR b
PR T & Hifcres TN H qRacefierar a1 ufsharail
BT AR 81 Adhdl! & | (1) AR SUBRT Td /7 TR
T Y SN & A1 ARg Sidl gRT qued
HHRME Ud (2) < fogl & et @ aRad+radr,
Fd e vd A= geR @l aeafodl ud
IHH S AT ST F ARIg Gal ARE | 37T IS
Yferd faram T foh IR T A U, Mfde geicd
UG ¥ AJW STelld ATelehe], ARG Ud RITIHD
SIS & A1 ARG BT TAT a1 Ja&T & Fd
TaT ¥ SUIRT & BRI YA DI -7+ R dTell Jal
3T GaT B Joll H d8aR a2 < © b A
SUINT ygfcl § gRed &1 Yoiel Yo gRoT IR fafkre
TG BRTT | 991 Ud aresifad 4, §RT S vd goR
Y Y i H 31fdren g gxor fdra o s (ot
49,50,51 U4 52) |

AN 4R & qIfed eI @1 988 &
$HIS 89 H JAAUHIdl U4 WRIUA AqIT

fHarg HHS &3 T YA: [RUI, dHadt aul Ak
Wed | & e gIar dfed STl | R, TR,
faaRerelt vd wdl @ wiferai vd Riarg o &
R & SRT Y BIAT 2 | ST Y[ vd R4S &
foTT 9oTel & SUIRT & HROT 98 I &3] § GRUA |
RN & HIROT FH &3l 7 FAIY Ui @
TS 2| AN 9R & Qe I &1 T8 &1
HHIS &3 WRTIT I JH1fad 31 ThR & U 83 2 |
A AT H 59 &F B &I Al JAT I9UTerH
HSd & dICHYRIMTIed Td Td Julell dsd &
SHRITCH Ta Bl SR Td @RUT & faRd
3T T FAT AT |

I & Ieel DI Yl o QT WISl B oidl
R U9 Ui Sfidsl B qrHeEY gRadd (gl
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faeeiyon) faweryor 8 Uehd (BT 71T | Hoid JAldherd
|AfT 1997 & fawm <= & 1wy YoTd U
31T fhd T | SALTMOD e H#IIeR U1 hl
ST Se &3 dauar ud efes |med @

UgTgAT 2 fobar 3 (R 52, 53 Ud 54) |

fafe=1 aRRefrl # sreria srerde Mg dfgd
Td SRS HE & 997 20 991 BT F&T T
e AR fhy T & | Ferrer dmedl g &
AT AU wR A ARmEe qoRi T 7 wata
e Rafcal § 0.1 @1 Mefles |y ardfds
A Bl AT H FardH SUdIdT aehidl & | Ui
guf & LA ST &3 STavId] Bl Figdl WIHRI AT
TP B9 BT SNl 2 TAT 15 I8F T ReR & 2 |
R, T & {391, el &R A1 AGUT H U
gfg B 2 SIfd HEM e T o saedadl &
Had <l g | ufieel, 9 ) A fFafa weg
gR—¢R gl TaRRid Hxar 2, [y 20 9uf &1 3fafe
H %R 8.0 ds/m | 10 ds/m T Ugd Al & |

&3 B IIYIT UG IT[hs! B AT AT B
2 for afe Sugea e a3 ye =8 fdar wa, @
e} HHe & H oaurar iR eIl e dRor
STHIM Tl d)e AT Fal I8 | 3T HHie e #
AU TR HH IR B SUYFd (ehrd a5 SuTe
TR AR © | 78 Fdd ddba o & 9
TR g, TRTE O b Yoldl Td T8 & Uil
B FYFT SYANT, Sifds Frd v qRERe Hudl
|ag Mo 3 & SUAN & JegIT &3 B
TRATfad Ud S R faar faast fear mar 2 |
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3 54 : gaigwIG <f$ &3 Fiqoran

(Frem o= & )

e IR W) aTefad oo G4

& (IWRM) S T 9f¥, Tar

fa9TT (WRD) a1 @& |1l fAdex SJeiy 1<) 9
W IWRM HISTae =Iell R8T 2 | 980 9 BRI, oY fh
(1) St fa=i @1 gfafee &-= =g sfidel 3 @l
AT B | (2) I &3 H arsdiTord BT HH AT
R d SR Tl SUSALIAT b D Y& TR
UHTG (3) WA 41 & A R & folg U 1
AT (4) 3T & & oIy ORI EIA 31939 ol
IISYSI (5) a1 & Hfcl Yare Wosl H @R uril
& U3 9G DI B el (6) STet & &5 H BIH B+
Il HLATRAT H FHT DI BHI, B BRI SJIANT A4l
IR B foTT IWRM ST 1 Il & |




AT AT b G 9 & | (1) IR & o1
g1 UG SHD STeldsie ol MR (2) WRD iaT &
RTEN H SRINT IR & oY IWRM R0vaT TR
HRAT (3) T STl I[OTRAT Bl GRATOIT BT (4)
STl SUARIT T (5) 916 RARAT [IgeiymT,
JUREH UG TG URaE [dgelyor, Sof IoreRil
FRIReT STfe dorm (6) *MaTE &F W Ul Sidl
el @ fafr= SuMiadret # =g Gd faaRo
=g IWRM 3T |

9 I 7Y TAIAd BRI H (1) Jam
IR ¥ STl AR HEl DI ST & TRl FRID B
g BRAT (2) S FaeR 9HERI &l gg=r Sl
IWRM ST &I =T 8 da (3) IWRM HOxdET
AT (4) U FFfa=ard B AfT BT 9y 94911 (5)
T STl TUEEl & FRIR 8 $1 &3 WA (6)
HAE! UG ¥ O QI & oY STdl SUTedr e

g3e Sldfdsmia fagermell wR smenRd 981 T |
ST, AT e H Uf¥erdl °1e & foly Iugead
4T I9—31drg ufcrasl & uge & I faar
T 2 | 3 & I£ed ¢ | (1) uRer "1 & 9=l
P IUATE SUTGd UhAT TG Sordsmrg fohar
YTl Bl ST YR W FHsH & U 5Tl T80T
fFeel| &R (2) Halk d=TRe ufdeel &1 g=1a vd
T e, o7y =g JAIRT fdam ST e Ud
Y18 &1 AfIIarol &f S |a g uf¥=m) g1e &
IR H T I BT Ao U FEed |
TERICT At A |

3 I H Hobfoud dui—TgdTg Ufaeel o
6 omeefera oot wge  Fras (AWBM),
SCAROMENTO ‘TI@?’T ‘jﬂT 31I§CII UTAT HISQ1

(SMAR MODEL) <& d#fed, RHgss Arsd Ud
faaRa dfear oI 5 SWAT auf 3uare et &

TG (7) = W9 S SUANT BRIV T,
el €1 39 IRASHT | 9HId ued ' (1)
HIFa—STel vl B 31X 3Tt THT Ud &1 & ofel
AARFAl & TSI SYART & folv “\ardH b
YUl ST (2) Uf¥edl g &F § Sdfas
afshar & fagd sreaas & forg ua amest 9 @&
wﬁmm()wﬁmﬁwﬁ@ww
gRATSRI & fharadd Ud maee Aifadl =g
RIBIREN &I IR HRAT (@) STl BT &5 | AFg
Tfafafeal vd S & FAae @ 3iR ISl avE
AT U4 (5) STel T80T H STt Ud GIiaxvl & HaH
Y= Dl TR IR qhid! AT H Afere faaor
TIR DR STTHHT HATT | ST Ty TR 2 |

¥l wre @ afeal @ fag fafe= auf
3uare yfasell &1 gadcae fagelyor

SIDI A UM R vg SUAY dBhdi H gfg
@ ArRI—31 faf= STafas=ia ufaeen § Sifeean
AT B | eI B | AT BT STl T8I W R
B9 dTell oo fasa gfhansii wR amenRa ufaest
P UBAT PR B W TR el T8 & FIgR Bl
IfAeYoT HR aTel Ufdee UR 3ffSrd e fear
& | HefieT &l v 59 e § 6w B ufcrdfed
W AT WR R St I 2, ?ﬁﬁvmwé’r
DIs Uy A & FaT Iuerer & | aa9
I H YR & gl grc ¥ Qe o afafafert
fowTg < %81 € S & SfideT YR &1 ) Ug &
eIy 3 PRI & 7 89 & HRUT AHEI:

M- W UG UROMAET B 1 &3 =g FaicH
gl & =99 g B T3 | UR™ H, Ul aradi &
rfSf¥=rdar fageryor ufirest Ui UR IS+ arel ¥4Td
BT fher= Tg faeel Ifasgaroi R gs= drel 99T
@ TRIETT & forv fhd TRF | fagerson & udT oerdr §
f& ufoesl grT vy arof fhd ™ S var’ &
gRATIT R Ufest wemelt § fhd T aRacd= &1 w1t
AT TST 2 |

HIeydT J9—afi9 @ 9rn ¥ SRAT 9drg
Ud il GAYROT AT

3ol °Tc @ 9N @ IRA Sl HERTE &

gl & &1 seeIed &R ©, BAlcH 5T B
Ui 9RT § IR bie Ud aferofl s v qdl
T H fS7ell 7 auf g & TR ASAI H B8
aTell 3000 AT 3T auT & qrdsje WIS g H Ul
P HU BT ATHAT BIAT TodT © | Jefd Iu], SHDT
IR Ud GRYT & &1, 39 SRAT & TR & &
H HEayUl YHHT UG HRA & qATY, ITdT AR Bl
STd STel FAdl & foriTersiiae URad+l Ud STelig
oAl gRT W RIS fear Srar €1 o addH
I DI 11 I£ T B UR™ b 137 | (1) 31=AI,
GHRUT &1 Ud STl T Ud AARRITSG daeilai
ERT Ud fAReRor &1 fAeiRor (2) faf= a9
J—Tel GARUT BT 3TThel (3) &3 H SRl dl MY
DI FHST & [T YSTel 3TUATE U STl SUSTET bl
3Mebeld Ud (4) Yofel Y¥RUT U4 SUdre WX
YSUART / 3R] H R & JHTG BT FIiRoT |

S 3T B IR TS Hrifafdy # 2nfivet 2 :
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1. —3THIRDII U STl T AT

2. &3 fAfl & SUART §RT &1 UG STelarddi &
TOTer! T fHeiRoT

3. MG (Al & SUANT gRT TG AR &
3UdTE T fAeriRor

4. Yol T RO D ARV B ArcSWAT/
MODFLOW

arfl I by T faverel 9 uar =erdr ® fb
SRAT ¥ YATE, &5 H JaT B AlCT, P gehl &
R8O U4 o1d: Tee T[0T g R fiR v 7 | g W
grIT a7 6 ARTTRIT @ STfaRddr § ¥ STANT /4

3R & TOTerAT 3 URac Fgeayof sifieT 41 2 |
(=1 55 U4 56)

I 56 : TTEyET IR @ 9§ AT
IRl R IYArE AT

Bl NIog B o) AT A sravreT ugfa

@ fagdwor gq q—wiRgaa fafrai &1
el

AT LA b H e bRl /15y o A=
3{TaTE &3l H STaaTa (IR & I~ T |ArTd
faRoT T faZetyor HRAT & | fAff=T STef BT &l 4,
U &5 TR JGATS (IR0 e fqepfie e, U
&3 ¥ el R T U A7 8, & oy sradres
W D Aol / Ifaarh & forr STar 81 Iahd
21 9 WiRza™ favawol R SmnRa fdes
SA b T Yol A b oY, UR™RE
TRADT BT eI H 51 AW 1 8 |

! T & URUTAT | U UdT dofal ® fb dxed
RIS & IRTI Tal STl T &3 H A& T[0T €Al
¥ SR 3 <RI § geolid AT § | IE W o AT
f O o ST 9Tt et rT 9% 9ed # |
3raaTe ofr § uRomeAd i B & | e Wt
WRE |

Sediment Sampling Points on
various rivers in Kerala State
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SWAT "fcaast &1 9T Hx, dYol Ud Idr
@& Jd1 Al A 3raure dfe &1 g

T 3 ST b AT TRHT fhar T 8 |

1. <) IRFEE § F99 31 Fdge 3ra¥TeH
Uil Dl UT B SWAT Hfcest &1 31adre
AT & Hia=Iaroft & 9T BT URIETIT BT Td

2. 3T A& ATl Bl fdDRId BT Tl
gfdes & IYHTA STl T80T &l | Srgdrad
a@xzﬁt@aﬂﬁégwmwwﬁl
AT B bl H AEIA, IHAYRHA d

TATIRTTH T IRAT H AR IRI DT AT 17 |

39 eI H, Wifqdry omemRa SWAT uforest
BT, DR UG AT oAl & IyfadlRa 7 IRFET &
forg gar srRed Ud 3favres offer @1 sy
PR P foTU, ST B BT IRATd & | SWAT Ufaest
T O faqrsted 99 WR Suater fHafad, Srafafe,
faaRa fAesl & e v Safasm, eraare ue
P ST fITSTDT # Uquai & uRas W i e
ygforal & garg &Y wiasgarof & foru fhar s 2 |

TAHT eI BT I, URFHT "1E I I
U=l yare @ ARl ¥ ARG T A9
uradl @ T §RT SWAT Ufiel &7 it &
2 | 39 fwniford ufoeel &1 SuaRT st 7<) 9k
&3l & oIy 3faare offer & Yaigae sq fhar o
HDBATT |

GIS Ud WEB JTETRA <ol &I TANT Hb
Udh SIGUBY 89 H IUdle 3Mdbad : Tdh
fawa faery sega=

zefTfes faaRa sifdst & fafa= fageron & forg
Aot T dF (GIS) BT IWINT FafHd wu |
fpar 7 @1 B IdAE SrgEE B 9o fasme
faeciyoll 2 GIS Ud 99 menRd <ed ! IudIfdr
TeRIT TR B UIRAT a1 T 7 | S ST &
TE SR, MEEN A4l @I UH AEd A4l
ARG <) & 4R & 319dTE BT 3Tt ol 37TS.
T, Tl gIRT BRAT & | TETIR] T4l Bl Teb T
Te I el AfboR™g @ IR & fafa= STar Tgont
H ST fasmig favemer oA WRaTfad 1S9
I W 99 ITART oI T 7Tt 312l U4 o1 Heu
Jfed 99 meRd SuAN & | Arc GIS &I
SUINT JTtad & (s 58 Td 59) |

J9 TR SUTE] SHORIG Bl TIRT B HiGRITS ol
IR & sreFde & | Rerd sl 3maTs &l 7g
g Sarg ufaest (DEM) IR fd ST 9@ 7 |
A= STt UgvT &3l 2 Siel fauTsTes rerfAdhdr gd
3YATE bl fhaT STRET § |

s 59 : IETIT &aF H T fa9STdI BT
o

Holdl UR H—SUAIT / {—3MaxvT uRkad=l
&1 y¥Td — U (fava fauiy) s

STel T (§131T T Sl WTefdry) & IS
gcdhl W UHIG Y—SUIRT /TR0 URdai &
JeI gU WU H UgAT off W8T 7 (fUeHe amfe, 2004) |
AT 9 SUANT /4 3RO YR [y H9 H 9
Sl GHROT TR UMTE BT HH U el 8 SU
HAE! JHTG BT IRATT TSl & | gIfeY, Heilcd &
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IRIb~Tel STl & 9RT 8 acd g e
el & A URA fbar | 1. (=T a4 @

YGT BT IR Yfg T AN a9 T & | el
YR, |Ae! Ud oTdl Il &I STel Yol FHeII,

Rerfer # guf 31ud18 a9 STl YAHRUT & Heg Al
BN FHSAT 2. faf=T 99381 /9 aRvl H
g — TSI Dl ebere 3. ol STelld YOTeHT
G b o wWed, ddw Ud SNgW STl
ATABAN) HaT DI TH GRUT [ORTH BT IR
EReT 4. BRI &3 wd yAnTener AR, e
T Qd SR ddbAld Bl WRANT B, A= 9
SUIRT /¥ TRV T Rl H 4 STel GAHRUT Bl
el 5. fawga STet T4 3fiebs Fal U ¥ SUANT
Ugfd WR AR T demRe ¥ ool Ufasl ol
CEZNN

TRaTfad BRI # e 71 1. SR Bl
STl & ¥R & FAd S U8 H Hold WX
R | 2. 3776 U9 & JANT R JaT T4 AR
Td HaT T 3fibsi §RT aTIcds & [FEiRoT 3. 9
SURINT /¥ 3MARYT Bl U &A1 & RUR HaT STl

Td STl WR Uraell 6l AR iR |
4. TIT STl T8O § S T Y STel el Bl
AN Td 5. fagjerd drstal / (GWM) Ygfd R
b1y yfaay T |

AR AT Bl B QT B g & U
RIS 37 & IR FRREN & ggard 8q
BT SRT fhar AT Sffbsl HI IuALAl Ud
SRR 7 1 3/ HwIHr 919 f& ATREE, TERI
Td NIE HR 37Tfe ¥ g1t ol 737 | 991, 90 Od JaT
T urael @ IR & fog AaeRel & aRfPS
I DI AT |

EABRYT BT Adel Ud Yolol OTa<il U
9T U UHRUT AU

IS ¥ER H AT Qd arg A1 & URSHEl &
HROT G ATAT H SRATAT ST 7 | S BRI Tg
HT YT Td TS G, <1 & oy gara # 8 | ¥R
H STeT JMYfel Td AHls &l Ugfd fafie Jorr o
fod T 2| (1) g T DI A ARIH | AT
ST & (2) JYE T & URagd # Wad Soft
DHIAT 9 Vel 7 | (3) Ade! oTal Hdl o o 7T &t
<18+ ¥ §€ O [Hdl AT & fb I8 ~ird & 91 o
aTRReIfesT TaTg AT ®I Y7 T8l & U1 & 2 | (4)
6 IT YT AT AT & HRUT AT ST Bl
fo=T 2nfera fomr @@ e Sirer & o sh dIRvT 9 ST
YT BT © U4 Azl ot fUvsi # aeafa & &ifa
gfg Bt 21 (5) SN SRS BT e Td oiel

ST IR Yad-e= U Ihls W AH=id THal
ST B G & | SHITY, TelTd TR B Joiet Dl
T T YROMH R TeX] fddrd & 941 Bl @iof
@ forg, aaqme Srege it A T Sl & T
TRATfad faam Tar 8 | (1) deta U4 o1 Ut & &l
(1. | e B 7 warad) & forg o S
SUTEIT LTI (2) TeTvITa Td T U o &3 7 4
STl T[OTIT JITHET (3) SN JURTE Jae & e
Td DI STl I[OTeRT UR U919 Td (4) Ieifd 2er &
I H (TRl & TR R STel [UTa & 9919 &
EEC

I =G AR A BRI 7 (1) ¥oTel WX
AR Ud faweryor 8 Ade! Ud oid A1 Bl
THA AT (2) S AAT BT AR TG
JRG ST Uraell g TARTEIE URIEvT (3) 3fdseT
fareeryor Ud (4) gftdes TR AT |

JotlTe IER STel YUrawll A A s U
R forg T € | g gU Rl | HIfad, I g
IR ST U@l & ol ¥ STol T Y R forg
T 2| a9 2014 & YA G4 & STALUTT faRelyoT
X B T & U4 2015 H A Yd UG AR @ 919
TR STRY @ &7 IR & |

HYdd SUINT =g Adel Ud ¥ Sl gfaayer

Emaifire SR eI @ s ey ue el
H 91 T 9 sremae) |

IHI 37T DI G a4l IR D oldl Td
HAR! STl & HIaT SUANT T STA 1 Hf=eyv]
B UR™ a1 17 | e & Seedl § 4G |
Ugel U4 AT @ 91 ¥olel ¥} BT Sade, ST
AT ©d gfcl (ATE) Ud 9 5Ted) fTebel, AT bl aui
A Y ST GIHRUT BT Jedidhd UG oldl Ue+ea g
ArSUE! BT JART R ¥ STl Hfa=eyvT fhar 127 | U8l
31 STl B TRT fHhar 517 gat € ud 99 §Y &I @l
ST T IR T |

39 YT B M1 TG ARH B Sl JE
s (a9 2000 ¥ 2010) Td oldl WR 3dHs (@N
1995 H 2010) I ST 3MdeT b=, (WRD) Hrarel
A T BY ST b © | 4G P Usel U4 d8 &
ol WR Bl J&Rid B arel Reifad AFfRE TR
B ST g & Td AMSTI fhRiT Taheitep b1 TART
FR AR IRIGLA BT B GRT AT ST FdbT 21 9
T WR SAR TS UG I8 ¥ U YR @




faweiyor far ST ot © | sae AfaRed, sranfas
PNT &5 B UgaH &1 91 & 8 UG Hhead &l
Y Tef HoI U (AeTEl T oTel ST 6 Hgad
SUIRT B AT ) a9 Ud Yoldl GA¥R0 &
o faafid frar ST £ |

RO, 91 STet TSI & Re—= 9rT 4
ST ¥R ¥ 64 81 Td 93+ ST Bl < & | a9
1995 | 2010 TP HY &3 & SolaRl ®R B
SAR—AGA & TP fdaRo B AIRON—3 Ud
fer—61 ¥ a1 AT €| 9 ST wU—dl, WHiid
HTATP T BT SRV BT & U Siel [99TaTes Bl
e R STeferll ®R & &9 8 4 §erdl
PR © | ARG DI S FHI 91 STl & AThidd
AHRUT & foTy al & a4 <11 dTel fhaR W) 31
@V <F UG Wd, dTeld 9 T Fhd § ql
HATIT STl BT SUANT Y & F9Y T g, ga37Ts &
T o ST AHaT 2 |

QIR 3 : 971 <1 5T fawraies | yoiet

TR BT fdaro
Water Table| 1995-2000 1995-2005 1995-2010
Fluctuation |(sq.km.)| % |(sq.km.)| % [(sq.km.)| %
> 2 m fall 58.5 2.1 76.6 2.7 | 256.3 9.1
02 mfall |2497.3| 88.7| 2213.7| 78.6| 2179.3 | 77.4
02mrise | 244.4 | 87| 4995 | 17.7| 3713 | 13.2
> 2 m rise 16.8 | 0.6 27.2 1.0 10.1 0.4
Total | 2817.0|100.0| 2817.0 | 100.0 [ 2817.0 | 100.0
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o 60 : 1995 | 2010 & A& olcl SAR TG

91 91 9 W ST §EIEE g9eEE B q)
& &I GHTdHfed ATdhel

T AT Fo@re H gl ATl b
D T Jdberd @ oIt b Hrifafdr fasRid &=
gq fhar 1| sHe I SR 21 (1) gEaie
JMTRT UG BT TANT PR S &3 B ggard
BHAT I G ¥ H1AT 8 Fhd 7 | U (2) I
Td AR SR R YRAfId 89 arel JaAdhid! &
TIRT R G W Y9Ifad 81 Hhel drel &l al
U BT |

S I B HeF WRa Rerd & b
ST SR T AT AT | YR T BrRifAe H, g
qaT YR, STTEEIT Ud 3 I bl ford
FHEY AR, &1, ¥ SUANT | ¥ 3MaR0T Ud b1
$drg ufceel (DEM) Td HaT — Sfa oI & HeiRor
2q ORI JIIT JoIT UG U STl ATl
S 3ME BT TR I Mgl TR TAR BRI
A | AR, ST (AT Ud HiY g & aiRA
30T & Jeia vq T GADidh UG Bl AT
TAT | T Bl faamfid o= o T & der d
IR & RTEd TG Ioi—TSETS] dse IR SHGT G
AT & AHTD I 3Tl =g UNIET B form T

2

ay 2014 — 2015 & QIR A b ARA—THT 8]
HAUT 3Tl MR IR &R forar a7 € | 95 fafer
SUUE Ifdel & TANT §RT IHM ¥ STANT 6w
DI UEAE B ol 75 © | &I g1de, 5o i a3
o fasme, FHeeg Y@ dern e Sars uface
(DEM) & fawge #Ffs IR o fo ™ ®
(rEe1) | ofiws! & favelwor & Uar godar g &
TRV, MBSl Ud HRaATs H 91¢ IRAERAT 1 3 4
qY B Y TAT SIIAIR T THTST H 1 W 5 99 &
e gRafddd gich ® | IR & 99 1979—80, 1980—81,
1981—82, 2002—03 TG 2007—08 & CRH UTUdH
UH TR @ U1 o | YT 9l 3Afeberd & fery
WMfAe Td Ifie IR W dedd I8d dTd
FABIDI DI & H @A gU U HRIMART [AmRd
PSRBT 2 | 3 ST & SPI g1 W f3fa e 2007
@ forg Al 9 & Yenfe aRads & fas 62 #
ST T & | T WeIdl & Ul 3T H
AAINTS Uge] ®T W1 et fhar = g | 9T 4
HEIAT &A1 BT AfTH T < AAT Hoe! HIScRAT —
fSHIST—ATTRIT (MCDA) 78 gieaIvr ugfr &1
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TINT gefaTd Rf2d Hedied Ygid & forg fdam
SR | gRAT A dTfeTeT faebid &R BT R
AT UR B U4 Af Hameiet el g g o e
B ST BRIATS! &I RIBIRET B SIRAT |

BINA RIVER

.;’ .
MADHYA PRADESH Silvani

o 61 : 7=g y_Y H 91 L AR @1

%

Jaisinagar

Il Extreme drought
Il Severe drought
Il Moderate drought
I Mild drought

=3 Normal conditions

Silvani

[ = = m— S—— |
0 25 km

R 62 : 3 Wi— TEWIME. BT T
2007 @& SR ®ife aRad+

HegUQ Y A el Sererd gRAiSAT &
®is a9 4 Ri4ars Areqr vd gsegH

Y o™ tg s a9 a9e 9w 2|
DGR Y&eI, BT T STATIY b 37 FTer &
PHRUTHRA H ¥l d Rars aRATAN 7 ared
TR Il Xl & | oA eI STol AT fa9TT, #e
TSI WRER & TN A YRAT foam 127 & | frqahr
SeT BT HHIS &7 H YHIGRTell STTerd YeTet
&g U UG AT BT [dBI HRAT Ud ekl 8s
STotary aRRIfAl v driemdell & gRgedl W)
MR AT Ud YfT BT 3fichetd BT § | 99 NI
@ TAN Il H TARM B G &Har b
FEReT g SRRl & SgMdIa]eT b1 RiErs
A TR Y9I BT AR BT B | adHe e
B ! HHIS T U (WRA B warforar fter H
Rerd) 2 | e ufaey fageiyor da-iis, AHdgss
SfATIE arex g9 (NDWI), §€ Y21, Bied Helk
$HHIfTe, (FCC) it Accl-crRa RAe AfdT
ST &I ST &/ SR & fafs wRl ™
HTErT GTRAT 3fidhet B foam 1T |

faeeryo 9 98 uar gerar © {6 78 auf (1935 &
2013 ) H Al SRR BT Bl AT 44.16 THAN.
TH. ST fob eTRaT & 20% 31ferd © qer i id
06 THWNTH / I¥ B Genfra enRdr das / AriRef
BT TIRT AT H STATeRI F=aTel= Ud R4am8 5g aril
BIed & forq fod S aret faervont # vyga fora
ST FhdT B | BT STeATed 1 Ud 39 HhHrS & |
fafr=1 Al oS e SR, ddel ST,
ATSRIST 91 Ua Hifg= fUhar IRk T B dgfa
T ST TATe Ud Riers e i &, SS9
fore A IR Asd IR fhar T 21 =D
FAte H yaferd ety gRadd, exciaRel, ud
ST &G B 2T Bl STl IdarT B Ugia Ud
B I HHA UG B B: T 3Tl URGHIT &
fog uRgza amenRa @i vd gfd sfide fba o
qd ¢ | bl ¥, IE Ul Fadl & b ifiawfeud
B Ugfd & ol 70% IRTET WR Td 60% SUATT
HIIETHT B AT BI¥ ATl g1 ¥ 33.91 THILTH.
Td Y[sh aul auT H 204 THALGH. & Hed URafid 8l
Thd! & | eI T R 2 |
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7 63 : AT TARNA ¥ BIed hax

HHIRIE, SERd ofd blld U4 aRdad /
Fenfera enRar Ik

ey ¥ Rt 98 IRkE & fau fAoig
Taehfa gurrell &1 faera

I NI I ST IS == & Arared
Rod &g @ T AUTAT S A< faWmT
BODHI eI U3 WRBR & A1 et fobam 1 |
e Y b HiodT &5 7 R 98 auf § srafds
RecTerd], IR—TR AT dlel &, doil F a8
qTel IERABRYT Ta IAENFBRIT & HROT gl ofcd
HRT UG ST W ST —dRIT—3faRoT & BRI
Heayol Afedl 4 9 Th & | 7ol b FHI—FHT W
Ioo H B el B (RIFEe)) Hel & HRUT 98
AP T AT BT AHAT HRAT gsal & | Iad™
I BT ey Aol IR ufesl fAeRia wxar
qAT STl SUSTRIAT Hedidhd, AR Adel Ud il
fota Fee omely @& TR AT o
ISTET 9914 aTel Ud 91T o9 arell &l STet dY HHl
Td gl g8 "I & 9Aa v o # wergar e
T | 39 eI | f1ur A< § HH yrT arel 9 |
Ul T B Hedidh fhar SIRET | 341 T ard
Jafy & g9l 3ffbs TG FMYT 9 R oo & I
=TSt |19 Beg & IYATE IMdbS] BT YA HRDb
=1 fazeiyor fo 1 g © | aul fager fageryor
A U1 I & 6 4—5 IuT H I8 U IR & gsdl
2 | 3aHT e I8 & 5 IR ¥ Sie SueerdT W) g
BT G-I UGT B FAhdl & | H dredl <X BT YART
B qul Afhs B UG fageryor far S gar 2|
IR & 60% YT ATUD Hrs alfSd a8l H HHT B
UqfT Td 50% YT HUD S Nl b AT § HAT Dl
yafa welRid &= 2 | <o auf HA1ud o TR 95%
P B HEw WR W A¥D a8 AFGA F9G b
3felTdT Iyt Ud 99l @ faAl @ G @ ygfa o
HEYUT HHI BT UdT ot & (3 64) |

Dewas Rainfall Trend Analysis
Annual RF —a— Seasonal RF —i— RainyDays

——

1960 1970 1980 1990 2000 2010
Time Period
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Gl T 4f¥F A Judre & yalquE @«
fog smd—¥dT (Arc-SWAT) &T I

g Iy 14 e & AT R fhar (1)
Bl &I IR H JUaTs & Afber & forg fafie=
R T urael &1 FdedArd ATy dRAr (2)
Qe T IR H 37gdrE & YargHr @ oy Arc-

el

SWAT &3l BT FHRIST Ud HATYT HAT |

FHordl IR, TEAYH SR BT T T @
qern faerme T4 B <feror de R Rerd 7|
ot IR 7 IR 9 WR BT ST aut B 2|
AT g M & AfdRed, Fege!
DI qAT IRE 7 I91 Held & RO Adel 9dTE
@ ®Y ¥ STeT qAT SUSITS F&T BT BT 8T Bieil 2 |
TEEe] vd R & ArE fagry efids 9Ra
A 3T (IMD) & @RI ST g © | Arc-SWAT &I
SYIART SR IR & A= a1 e a1 A
dIR A ST g & | Rl qal IR @1 gar
AHRE $exAc A SISTdls B SHPBT 3hIhRo
BT ST g1 & | YA SUANT AHRE B SART B
folu ERDAS &1 SUIRT & LANDSAT &l &f
TSTAS TR SHABT UHHAT fHar ST gar 2|
TR 3l & foTu SRTM 3fidhel ®l gex-c I
SIS AT ST bl € | Arc-SWAT SR &
arer SWAT feef Sie o forar | faest # enfae
fafaer ==t & aRad= & ®Ror et gRoms! # Arder
gRade & UIE & HRUT Gdgaeidal fagelyor
o ST 2 | el <1 9 | 3fudTE @ Yaigar
@ foIU Arc-SWAT &7 FHRITSTE AT AT+ fohar
ST ¥ET © (fr1 65) |

i

EEREEEE

i 65 : ol IRF o1 sidvr Safaey fget

“IO—qdf &3 § ggayd adl H gar
URG dAT IJadre”’ X Refa ufadeq

ggqys fazg @1 <1 dfedl § A Td g
TEAYA—IRIT BT &3 580,000 I BT & forers
H 1,94413 T . 9RA # B | R § I IR
oI U=l §TTel H Rerd © | 3Tl e Afedl &
1Y, IR AT AR H 39D 33 H&I A AfQaf 8
ST 20 IR e AT 3717 13 fEroft e 4 el 2 |
gEAYS TAT IHD! AfQAl & BRI Uy BIo!
JTURE BIT B | O1¢T H U dY TREH & HIRV]
BT D AT 16 B TRIRAT W R F=el 2 |
g 3D TIeT HaTs, JIATE WR DI AfSreh AT, 4T
3ABRD! A FR=GR gRadH, el WR e SH1a qe
TERI V=T UR (eIl Ud SuReE 8HYS Tal & ARy
ST & | 1950 H HATGE YHH & U ATIH
I—FEd & URUTH Wy gdadl 9 74T 7 3 It
R & HRT BB TR TURE TITT T | ATaTS
&3 I JURIET qaT qAT Y—IE HI FeAdl 99 b
SRTE T&T 3 AT AT AT T H 1 JaT8 & |re 98
31fSrep ReTe AR Y X7 | 39 TaRAT & il el H
TR gavrar 99 T 7, foga aRom Wy 741 ad
re AT et q1ferd 81 1 (= 66) |

FEAYS T4l | UG AT TG H TR
il IS IUAL AT /Mg UhA fhd S
I T qAT T | JUREH qT IfaTeT Bl
Rerfer 1 THNeT B BT YR fhar ST RET R |

SHILLONG




Arel A<l 4 & grerT—ree fAaf3a

IR g urIfie 4R sreaaE (PBS)

S99 3194 Bq JaT T Ud N1 ghegMieR wd
[t URHIIHIER §IRT HETHT YRIET0T R B 18 9 21
TR 2014, 09 12 IR 2014 T4 02 ¥ 04 A
2015 T HRIEH YHOT [T AT | 31 Tb 53 HaT
THAT DI YDA {HAT TAT UG TARTRIEAT GRIET0T JaTfey
W 7| 53 TgFdal ¥ Sl T N U fRd T ud
IADT oIl ST B WIeToT YRS PR T
AT & | JEGY T UR € AT S99 & | iy =g
Td Rl SATEHAT 9T 5 (IWRM). BT -1 &
forg $7c <71 &1 ™A & (R 67, 68, 69 T 70) |

26°300'N -

26°200N

26 100N -|

26°00N -

T T T T T T
B84°240° B4°320°E B4°400°E B4°4807E B4°560°E 85°40°

R 67 : 9 SWART TR0 (AFYA Uwam)

B4°240F  BAIZOE  BA00E  BAMEUE  BASOTUE 9540
1 1 1 1 L

Class Names  Area (ha)

Annual Rainfall Chapra 1901 to 2000
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ferR & faal A4 Saary
P IJiid A9—dhsd ¥ UG AT $I HgUrdl
WHT &1 WA o ygfa vd fafderar siers

Rads aRgwl

EEEIRASEEGRICE
Udee Ud I AR & o By ddhAldl Bl

o

3R B B ST ARyl ¥ |

i eggd H, fIER g @ Al e
STAdry] & | qul b1 Uiy b1 [aeelyor w1 6
o T a7 | f98R & w1 38 f7ell & 1901 |
2011 @ A BT ARSI Sl BT Ay
fpar 1| TR - g3l § ol 38
fSTell % wep f37el & fory faff=1 s7q vd arfiep auf
& foy, sia aul Yed Td 99 & WY UREHe
dd-ileh T, Sietary &=l | a1fies quf # < rafe
@ URGAT B Uga Bl T Ud H1efd gRad o
80 (Rrar 71) |
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Zone-III-A Zone-111-B

fra 71 : fIER & A= Setaryg & &
fore @ar WA ant & s @t wafa

IUTE IMEIRT a9 AT & AR R
91¢ Yaiqa ugfd &1 fasra

fe8R & Al IR ® UBTS! Ud WHUR @
g3l § qul & HROT AT dTell 916 & YaiA Bq

3Mhs SUE &l B | Mg AU B 98d A 2 |
IETAT &l TR UBeAl A0 dvs & Yol oial Fal
YR H Ja BRell 8, W & UG aaH 916 Qargd
BRI TS F ol Feawe Afd R ARG 2
o waa A AT & | Suue e aul
Ml 1 FTIATST Ud qarga=1 & 91¢ gaigar
B FHY AT DI BIB! 8& db GEIRT I Fhdll & |
IAA AT H FCHICS Tels Yensiay RReH
(IFAS) ST {5 Tas faaRRa aut eruares ufaes fasiad
PR BT YT & | Ufeel RIThids vd Jiad &

99 ATICTYS BT HeATh INTHUT el & IoT—I SIS
@ =g fhar war (frF 72 Td 73) | s Wi W
€ Qg 3T Td YATONHRYT 8 BB AR STAISHII
TS DI ATTIHAT ¢ |

wa Hydrograph fomti]
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o 72 : a8 2010 Bq RSt BT SHRT

o 73 Fa1g 2010 =g Ut $7 fEmHT

H—SUINT URad &1 =] 4 adl 41 @&

Udie & Uy |t U9 ugtawefig
Udig & GUIYT U YHTd

S eI DI Il IRIF H TYDT b TR R 9
JUIRT /AR § U GRIT & idberd, S H
T 4 b Fare o e, SR H qdl T4l 8g
TR YaTg &7 3ffdhaer- Ud ddl A4] & GATaRuI
TATE & AU TR 9 SYANT /3RO & YR Bl
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Delineated Catchment Boundary
At Ananathapalli G/D Station Using ASTER DEM (30 m)
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BSSG &Co et
- Daksh Road, Kankhal,
CHARTERED ACCOUNTANTS Haridwar, Uttarakhand - 249408

Tel.: 01334-244906
Mobile : 98978 93621
E-mail : balendufca@gmail.com
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The Governing Body
National Institute of Hydrology

Roorkee
AUDITORS'REPORT

We have audited the attached Balance Sheet “National Institute of Hydrology, Roorkee” as at 31*
March, 2015 and Income & Expenditure Account and Receipts & Payments Account for the year ended
on that date annexed thercto. These financial statements are the responsibility of the Society’s
Management. Our responsibility is to express an opinion on these financial statements based on our audit.

We conducted ow audit in accordance with the auditing standards generally accepted in India. Those
s1andards require that we plan and perform the audit 10 obtain reasonable assurance about whether the
financial statements are free of material missiatement. An audit includes examining, on a test basis,
evidence supporting the amount and disclosure in the financial statement. An Audit also includes
assessing the accounting principles used and significant estimateés made by the society management, as
well as evaluating the overall financial stalement presentation. We believe that our audit provides a
reasonable basis for our opinion, subject to points raised in our notes to accounts:

In cur opwnion and to the best of our information and according to the explanations given to us, the said
accounls give a true and fair view, subject to the observations above and given in notes to accounts in
conformity with the accounting standards and other recognized accounting principles and policies
generally accepted in India.

(i) In the case of the Balance Sheet, of the State of affairs as at 31 March, 2015.

(ii) In the case of the Income and Expenditure Account, of the excess of Income over Expenditure for
the year ended on that date: and

(iii)In the case of Receipts & Payments Account, of the Receipts and Payments for the year ended on
that date.

g
G
a
2
8
3
:

FOR BSSG & CO.
FIRM REGD. NO.: 009839N
«\CHARTERED ACCO NTS

o~

DATE: November 20, 2015
PLACE: HARIDWAR

BALENDU SHARMA, FCA
PARTNER
M. No. 088413

Branch : E-22, Lower Ground Floor, Greater Kailash Enclave - Il, New Delhi - 110 048
Tel. : 011-41435810 Fax:011-29223310 E'-rnail ; bssgco@gmail.com
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UTILISATION CERTIFICATE

Certified that the National Institute of Hydrology, Roorkee has utilised the Grants-in-aid detailed hereunder
during the Financial Year 2014-15 and the same has been verified with reference to accounting records
maintained by the Institute and has been found to be correct:

PARTICULARS Plan HP-I1 NON-PLAN TOTAL
Iﬂlmﬁng Balance (as on
01.04.2014)
a) at NIH Headguarticrs 7,554.00 1,387.248.00 1.543.67 1.396.345.67
b) at R.C,Belgaum 1.611.00 220.00 1,831.()()'
¢) at R.C.Cuwahali 5,280.00 2.782.00 B.Uﬁﬂ.UOI
d) at R.C. Jammu 2,315.00 994.00 3,309.00]
e) at R.C. Kakinada 7,358.00 4,101.00 11,459.00'
f) at R.C. Patna 1,758.00 0.00 1,758.00]
lg} at R.C. Sagar/Bhopal 5,543.00 5,000.00 10,543.00]
TOTAL 31,419.00 1,387,248.00 14,640.67 1,433,307.67
Grants-in-aid received from 106,000.000.00 1.616,000.00 144..200,000.00 245.816.000.00
MOWR, New Delhi
Interest Received 482.478.00 0.00 586.,859.00 1,069.377.00
Other/ Misc/ Receipts 2.186,745.00 14.500.00 5,496,187.00 7,697.432.00
Other Capital Receipts 386,010.00 386,010.00
Refund of Advance 10,967,772.00 4534,981.00 119,111.00 11.540,864.00
TOTAL 114.023,005.00 2,084.481.00 150,402,197.60 266,509,683.00
Less: Establishment, Office & 68.783,408.00 3.471,729.00 150,400,262.00 222.655,399.00]
Other Expenses
Less: Capital Expenditure 39,412,885.00 39,412,885.00]
Less: Advances given 5,840,179.00 0.00 0.00 5,840,179.00'
TOTAL 114,036,472.00 3,471,729.00 150,400,262.00 267,908,463.00|
[Closing Balance (as on
31.03.2015)
a) at NTH Headquarters 1,578.00 0.00 2,302.67 3,880.67
b) at R.C. Belgaum 920.00 96.00 1,016.00]
c) at R.C. Guwahati 443.00 2,782.00 3,225.00'
c) at R.C. Jammu 1,091.00 994.00 2,085.00]
d) at R.C. Kakinada 2,858.00 - 414.00 3,272.00]
e) at R.C. Patna 3,148.00 0.00 3,148.00]
fe) at R.C. Sagar 7,914.00 9,987.00 17,901.00|
ITOTAL 17,952.00 0.00 16,575.67 34,527.67
FOR NATIONAL INSTITUTE OF HYDROLOGY, ROORKEE
FOR BSSG & CO.
FIRM REG. NO. 009839N
CHARTERED ACCOUNTANTS
PLACE : HARIDWAR % Kokw S“"% W
DATE : 20.11.2015 (855.LAMBA) (R.D. SINGH) (BALENDU SHARMA, FCA)
INANCE OFFICER DIRECTOR PARTNER

M.NO.88413
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National Institute of Hydrology, Roorkee
Financial vear 2014-15

Schedule 23

SIGNIFICANT ACCOUNTING POLICIES FORMING A PART OF BALANCE SHELT AS

AT MARCH 315", 2015 AND INCOME & EXPENDITURE ACCOUNT AND RECEIPTS &

PAYMENTS ACCOUNT FOR THE YEAR ENDED MARCH 31°", 2015.

GENERAL

The Financial Statements have been prepared under the historical cost convention, on the
accrual basis of accounting and in accordance with generally accepted accounting
principles.

REVENUE RECOGNITION

All income and expenditure items having material bearing on the financial statements are

.recognized on accrual basis.

FIXED ASSETS
i. Fixed Assets are stated at cost less accumulated depreciation.

ii. Fixed Assets are stated at cost of acquisition inclusive of all incidental expenses

related thereto.
DEPRECIATION
i. Depreciation on the fixed assets has been provided on written down value

methods in accordance with the rates prescribed in the Income Tax Rules 1962.

ii. In respect of addition to deduction from fixed assets is less than a period of 180
days, then rate of depreciation has been applied for 50% of the actual rate.

RETIREMENT AND DISPOSAL OF ASSETS

Profits on sale of assets are accounted for on completion of sale thereof.

GOVERNMENT GRANTS -

i. Grants in respect of specific fixed assets acquired are shown as a deduction from the cost
of the related assets.
ii. Government grants are accounted on realization basis.

EMPLOYEES BENEFITS
The cost of providing benefit i.e. gratuity is determined by the NIH, as per the rules
applicable to the Central Government which is slightly different from the calculation as
prescribed by the Payment of Gratuity Act 1972.

Other Long Term Employees Benefit viz Leave Encashment is recognized as in expenses in
the Income & Expenditure account and when it accrues. The liability is determined by the
NIH, as per the rules applicable to the Central Government.

Payments made 1o Contributory Fund are charges as in expenses as they fall due.

The cost of providing Bonus is determined by the NIH, as per the rules applicable to the
Central Government, which are different from the calculation as prescribed by the Payment
of Bonus Act. 1965.




National Institute of Hvdrology, Roorkee
Financial vear 2014-15

Schedule 24
NOTES TO ACCOUNTS

1. Up to financial year 2006-07, the capital Reserve in Balance Sheet represented the opening
balance of Gross Fixed Assets. Thus the Government grants received towards capital cost are
treated as Capital Reserve up to financial year 2005-06

Sl 10C=2"

2. The journal vouchers for the Regional Centers are prepared on 31* March 2015 at H.O. NIH,
Roorkee. In the case of the acquisition of fixed assets, we have taken the actual purchase date for
calculation of depreciation.

3. The amount of provision of Gratuity and Leave Encashment is as follows:
PARTICULARS GRATUITY (Rs,) LEAVE ENCASHMENT
(Rs.)
Opening Balance as on 01.04.2014 10,68,01,201.00 8,41,84,317.00
Less: Paid during the year 4041848.00 23,49,807.00
Add: Provision made for the year 1,41,80,768.00 -
Closing Balance3 as on 31.03.2015 11,69,40,121.00 8,18,34,510.00
4. Physical Stock Verification reports for six branches for the financial year 2014-15 have been
received and no material discrepancy have been reported in them.
5. During the physical verification of assets of Head Office and branches many numbers of items

have found to be obsolete. The obsolete items identified at Head office and branches should be
disposed off as per norms of NIH on the urgent basis.

6. Advances due 10 and due from parties are subject to confirmation and these balance are shown as
appearing in the books of accounts as on March 31%, 2015.

7. Advances given to EE, CPWD, Dehradun is Rs. 6,29,60,367.00 as on 31* March 2015. This
account is not reconciled and the balances are not confirmed by the party.
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8. As explanation given to us, the society does not have any contingent liabilities.
9. No provision for Income Tax has been made in view of the income of the society is exempt from
the Income Tax.
10. Last year figures have been regrouped and rearranged in order to make comparison meaningful.

FOR BSSG & CO.

/W’ : s FIRM REGD. NO.: 009839N

Ve CHARTERED ACCOUNTANTS

.S. LAMBA) - (R.D. SINGH)

INANCE OFFICER DIRECTOR w7

BALENDU SHARMA, FCA

PARTNER

M. No. 88413
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