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A 2 RORFIL, 1990 FHRD 6 A2 E L TRR L TE TW D, Do CIIpEFEIE
DN JRERETH 7273, 1991 FOIMEfakk 2 2288 & 9 2 155 B LIS~ D i
VAR, HHEEFNC/NE ORIMTE 248 & U772 A St BOR 28 F2 S . 2000 4R HE I
1% 9%HIT: D GDP ERE ek 57 Y, BRICs #EOH T HEICK < KHEOREH
R AR LT E 72, IEIIRENSE L TW5 LT A2, 2015 DR ESR
i) UL 7.3%& . KK E L THEMEWRERZHMER L TWD EWVWR D,

RRF AR, W CEpTE A B L ETSGE AD 2 @i L Tnas—4, B
FHBCH T A 7 A OB RE & O ZEJLRIIR E et afBE E 22> T D, 2014 00—
AN 72 0 328 GDP 14 182 7>Eth 140 iz 1,581.5USD2 T, AR T 6 ElE 5 5
EENEEH O GDP F 51X 15%HIRICE EE - TN D (BE  BHKEL R —L—
T A RORMKERMN ) . 7o, FHCHIFTHOA o7 FEAERRFRE DO A ¥
— RIZIBWOWTELT, BROK, RiBA > 77 OREMITEERBED LT Lo
TW5, ZHEIZBNTH, ADRATIERT 24361 » 7 7 FHEIR L CTEHAEN
DTNV TH 5,

2004 FE D DV BHETIE, BERBFRSERRIR & & bAoA 7 TEAHIC K D R

PTG R L doE RasL ) (IMF, 2016 42 1 A)
2GR TAR— 23— http://data.worldbank.org/indicator/NY.GDP.PCAP.CD



FICESILTE T, 2014 FITHE LT-ET A BHETYH, “Make in India” A1 —7W
TS, ShEEE A L E LIEAMERZEIC X D EERE 2 BB IS IEOET T 5 28,
ZOFBREEHO—ERE LT, A 7 TRBITITRIBHEN LIZIE LTS Evvbi
TWb, A7 7%EOENL, BIEERBOENEZHE, OWTIEAOKH, 4%
ZZDIRIZOIRND EBEZ LN TNWDTHTHD, A NOFEEMEEHRDEY 7 FY
T TN | BEWEEXTH L —E XD GDP WEAEIA N 5 BEB 25— 5.
WOREEOREEITR 2B PEoTW D, REROER TARRRERE XS
7HESSZ A D GDP 1508 4 225 2 L2 E 2 UE, 12 ROAHRORFKE
OFIIREROIRBLCH Y . Z D045 H% LIS I3 > 7 ZHEFE OBEmIEH < &
Rohd,
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TRHE, A=A FT VT RE L bEIRRGE TOESERIL A Y >0 dHh 5 M b IEEN
VETH D, Bz 2014 4 9 H O HHIEMSRERZICHE L7 EOBHEZERE & o
LFEFIICIZ, 41 b FHT 200 (8 RV ORE 2 T ERIZ FEfi 2 & v 5 B
DiAENT, HARD 3.5 JKH &5 L 200 & RVIFKENT D7y, ZhvETof
FEIC XD EEHEOK 40 (512 ED, 2D X212, A v REBUFIZHARD A7 & BARE D
5D ODA RRMEEEEZ, NT U ALLIEHT I TA v 7 TEfHIRE L X 5 K8 L HL
Lbivd,



1-2  XRE - HIROXMRSEFIZI T 2 BEREE

1-2-1 WBHRECETE L~V ORRRE
(1) KEDOHE
7 AKEEALDBLR
A Ri% 2007 FIZHAIVE S 32 BT 572 8L WEIRE~O LA i) &

B, A Y ROWNRIIAKE DB &V ) BB OFBBICER LTV 5, SRR EATIE
TEBR AR O 5w R (NPCB : National Pollution Control Board) 23EFEIT L
TV D REOTIWIE A, T AKOKEE=4 U 7 fEE) 5 2007 4 &£ 2012
EOFNT — X 235 L, FTRIORTKELUET B O [FAAAR ] KAED HHE
B TES TWDHIVE R ORI OFI &3, A% E (DO : Dissolved Oxygen) (2R
L CiZ 2007 4D 16.7%5 5 2012 4ED 15.8% L DRt b W#E L b 00, ikl
DA[REME A R T AR R R & (BOD : Biochemical Oxygen Demand) (2B L Tix
2007 =D 43.9%7>5 2012 21T 55.4%I2EAL L TV D, 512, BADOKERUETIH
AR CTARZRE D L~UL) ThD DO il 2.0mg/L LA T OWE K ORFK M OEIE,
2007 2T 1 AT CTH - 7228 2012 41X 9 AN L T\, NPCBIC LB E =4
U v Tl OXGINA - Bk BT EE R 2 > TR Y | 2007 12 66, 2012 1% 215 &
REBPRES R 600, EFRMITEBE &V 2 5,

x 12 A FOKEEELSE

5 | N | 1E B [BOD G | i 7| PO |
il e (MPN/100ml) |P £#(DO) #-20°C) |v%=7 |(mhosfem) |Wuxss "/
T A L7 BBk . - . 2mg/L
A Gk g (P02 T 6.5~85 |6mg Lk | Ty
B B4 A 500 LI F 6.5~8.5 |smg o1 |- | S8/l
58 B
FERBANEBLED | N \ 3m/L
C |zl okt k 6.0~9.0 | 4mg BLE | Ty 5
D |35 B4 £ ORTE |- 6.5~8.5 |[4mg Ll |- |- ;ﬁ?g-
HERE- T3 ) . . . . . 26 2mg
B oK ek it 2500 AT e R

Hidit: NPCB 7 =7 Ak (http://www.cpcb.nic.in/Water_Quality_Criteria.php) % &2 JICA S ER%

B AARTIE, WEO DO EITEREE T3 KK E HE RS RS 2aE ] (20
TIHEEREOVENRAIND Z &l oTRY . ZOEMFEZ, FHERZICE
FoETHE CUT3EUL) OVFEZREHL, O AR PEOFETFHEz L L L
EHBNTND, 42 FTH [Guidelines for Water Quality Monitoring] (NPCB,
2007 ) (2B T, KEERLFHITIS U KB O BRI O 72 (28 % LW ERKSHE

51984 TR IR OFREIC IV BRI T TR SR BE i | 2 328810 RS I DIFFJE 3 | 1T, 3, THRER
DAL, RERES N TR S, TETRR, KE, N ) — FE, X7 TLAB T Tor~—7,
=T AVRICBW TSIV, KIENE 2016 4F 11 B ICAV RS T O B CRE T &,
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BT D 2 EOEEOBRANERE SN TWD OO, BRI EBKORESY 7
VL BEIZOWTIEHESNTE LT, LW W TIRUK AR H 558 13E Ol
AT, ENGAEILY A ETGR CORKPHER SN TNDEDATHDH, iE> T, NPCB
DE=H V) T RAEEICFREH ST D DO I, 49 Lh BHAR & RIKHEDREE CHIE -
FHSNTETIERWEHREIN D, EEE, ATERSH O Bhimtal OfEIL, AFHE
DFERE & RE S HEpo Tz,

KB SGE D BGIH A~

WHEOKESREIL, ZNETO 2015 FEHFEFEL LI L=7 AHBHEEDO T —
IV T “BREE DR FTREVERELR” (\2xd 5 #—47 v b 7.A “Fift aTRE 22 BRSO 5 HI & [E 528
REOT 077 MR EE, BEEROBEREHD SEL7 ICBHE 2 —HED [H
AERTREKEIREOEIS ) ICHETHHDOTHY, A > FEF LEREE(LEZRFEREOM
FHERO—D L2, FIRWE OKBEYUGEICE) LTE Iz, g bRRIL, 8 10 &
T ERE (2002~2007) M BHATOE 12 R B AFEFHE (2012~2017) £ Tkl L T
RS, B S EOMRELE 12 RAEDEFEICIZT 7 7T LK E L THRR I
TW5, 2015 4 9 H OEERHGE ATREZeBARE T X v b TEAIR S AU7= Frfoe AT RE 70 BRFS H AT
(SDGs) @ HIZ 6 [T D A& D7k & A OF I I HEE & Rt alRE 72 & B & (R T2 )
ZBWTYH, LFOZ—7y hXBEIRENTEY, 1 v RBUFIZA% bal &)l
ROWE D KESGEIZEZ L~V TRVHEA TN D EEZ HD,

© 6.4:2030 FEE TIT, &7 Z—IZBWTKFIHO&R A2 RIEICHE L, wKkOF
{58 AT RE 7R BR BN OVHEAS 2 e LK AR RIS 2 & & biT, ARBITHMEIs A% D
Hoa K2 S8 5,

© 6.6: 2020 AEE TIT, M, AR, TEHL, WL HKE., B A2 EToKICBET S
ERERDOIRGE - BIEEIT D,

FERRAKEYEERIRIL, 2001 FICHEMEREE (BARNREREREXBEZIE) O THEHER%
Td HEZFN R4 (NRCD : National River Conservation Directorate) 723% & L 7=
EFZ R4 E (National Lake Conservation Plan) (Z#-5<, 5 11 % 5 I 453

(2007~2011 &) Ti&, (D—EHME GEKEFE 10ha LA DR AKEE 3m L L) 24
T5. @G - EEIRKOWMADRD D, 31 > FEKEAMESH B MEHAAAR) LL
AT LTV, O 3 RARELEEL L CARE 62 OMENFEIERASGE LTY X
N7 7R, R REER L LR 104.2 8 INR (K9 173 f&M) 23, HBUT
7TH, HABUE 3 FIOAHEIG THRY I, ZOFEEIL, (59O b REHK
LO19 B LD &b o0, I 1 EiTd 72 0 O TIEA 3 EHHEE L +47
IRETH D, WRIT, 2009 FFRFRTHER TRAGRE 2 OMWIHE L FEBEBULO —F 2R
R



£ 1-3 B 11K 5 VEFHBEIZBIT HMENRERE (2009 FAREH)

A e EH A e &M
Andhra Pradesh Banjara 0.46 Mansagar 4.11
Powai 1.10 Annasagar 2.54
Rewale 042 Rajasthan Pushkar 8.03
Jail - Fatehsagar 6.95
Makhamali - Pichola 14.08
Kharegon - Vengaiahnkere 1.91
Kusa - Nagvara -
|Upvan - Jarganahalli -
Maharashtra Kasaradawli - Bellandur 0.92
Naar/Oval - Kotekere 0.94
Khidkali - Bhishma 0.42
Mahalaxmi, Vadagaon 0.31 Lal Bagh 0.28
Rankala 1.44 Karnataka Channapatna, Hasan 0.83
Vrhala Devi 0.76 Sharanbhasveshwara 0.81
Sidheshwar 0.72 Akkamahadevi, Haveri 0.44
. Ooty 0.32 Kundawada, Davangere 0.57
Tamil Nadu Kodaikanal 1.73 Kote Tavarekere 0.60
Jammu & Kashmir |Dal 49.62 Tripuranthkeshwar, Bidar 0.77
Kerala Veli Akkulum 4.08 Gowramma 0.79
Rani Talab, Rewa 0.55 Hambalmba -
|Sagar 3.54 Amanikere 2.22
Madhya Pradesh Shivpuri 8.64 Rabindra Sarovar 1.16
Chandpatha - West Bengal Mirik 0.67
Bhimtal 2.80 Adi Ganga 4.14
Sattal - Dimasagar 0.34
Uttranchal Khurpatal - Tripura Laxminarayanibari -
Nainital 7.97 Durgabadi =
Orissa Bindusagar 0.56
Uttar Pradesh Mansi Ganga 3.77
Nagaland Twin Lake 4.29
At 84.46

HH B BRFEAARAE [E 000 | R 2R B 21T JICA SR (ERL

KPR 10m LLED B IR & 22 O R ENA 2 T Ll 4, TR 2 £ oA
KRNV ETHDLIN, BRI A= o b—a LT D B LA oMK
WL DT T 7 b v O 208 U AR EO KB RR & o 7o, PR b
FSNTWD, ZOZ LN, A2 FIZBWTHIRAX R & AT L2 o KE L
XROEEMEICET 5 —EDORWENRH DL EEZBND,

# 14 K¥E 10m Bl EOWTORFEEENE

i . ORI | 3t S R A
M 14 m | & KRN Z
Maharashtra Powai 3~12| L10|\AF VAT 4=—Tay BEEEEE A JKTEORIR
Maharashtra Mahalaxmi 10.5]  0.31| F/AKRDFEABL L, E{LAEOR & | BefEbR . YRR OHH
Maharashtra Rankala 15|  1.44| FKROFABS L, #EERE, BRE "M F~v=tal—Tar
Madhya Pradesh |Sagar 18|  3.54| FAGEEE ., FALIES R, SV NTy T SV hRE LR
IR
Madhya Pradesh |Chandpatha 12 | ARG, TAKALERSEER SV RNTT HEER AR
Madhya Pradesh |Bhimtal 18|  2.80|#&E, TAKMLERMERE . FARGEABS 1L
Uttaranchal - TIKTRABG L, 3R Bk fOE A BEIEEE A BED
Nainital 42| 7.97 W I
f EEE . WSV A SR BRI .
Rajasthan pushkar g~10l 803 Igi fifi . TR ARG AL BRAESTE A | B BOER AN N

Hidi: [ Conservation and Management of Lakes-An Indian Perspective ] (RAREREEA . 2010 4E) 2 £
JICA FRAEFER

LPL2RRG, TR LHEERMONFITHEIR STV, [ESEITE IR O x5




621D 55 131173, NPCBIC X AKEE=Z VY 7 ORG L BEE L TWAH2Y, 2012
EOE=F Y o THER B AKE BHEB /AN &HIE S 2L DO IOV T 7#,

BOD IZ2WTIX 9 Th D, EFIMNAEREF B OIS 62 DB EFEMED — DX HEYE B
TR Ch o2 D, KESGEITHFFSNTZIEEDRD LR TH RN ERZ S
N5,

Hi i : [Status of Water Quality in India] (BREERARARE FHIyGYLE HLR, 2012) 21T JICA FRAMIVER
X 1-2 FEMHE DO NPCB2012 £ KEE=F U IR

() KEREDOHER
A2 RIZiE, e~ 7 YIIIROSE 2K, TN KZ 8% T DMRPEE NN Y, %

< OFJIRLWIE, HA ., IR FEE L, FMFBREKEITR 4,000km?3 & HARDK 6 %
?%60L#L\%K%@$W%37ﬂﬁﬁ®ﬁ@’$¢b A6 % B & TR K 7 43
BB T AT RBECHBEICB T AT v TREO IO N RGBT e iow, 2
ﬁﬂ@ﬂ%ﬁ%*%ﬂ%7%hﬁ?%éoAD—A%RD*%ﬁETi\HK@UST
B %, OO N LGNSR HERF TR OIEFAI L AR 22K E PO R E D
BEINTRY, KEFRAICEDKEETFHNC L D &, 2050 FITITHCEIK S 2 1%, #ERE
T 15 fFICHN L, FFEESMERFA TR EREZ LRI & HAZNTWD

BT, BERRIC & 2 K 2 BERIA 2> > MIERAY IS JA WEGPH CRPRE 2 2 & TKREJRD
RAENE A T LR O BRI Bk 2 %440 5 4 ZHZEOWNRIX, 1> FliZk»THE
BIMFIE T 5, 2011 EDT — X Tl A v FELOKEFRFE 1,911km34ED H 5
#1 98% MFFAKTHD BIL, HTKIZDT D 2%IZ biifi7=72v, %7 10m LA EsofT
K& 100 7 m3 LA ED X ATAEIC 4,818 7A1E L. 375 fEpTD & LM R H1(2012 F I
H)Th D, £, WMHIAT S 67,400 LA L & 2% < AF(E L, L 40,600km? 12 K 5 (Garg
fln, 1998), F7=. FEBEMICEERBHICEET 256007 A —/LiFEHE LT 25 Ol
HIAEEE STV D,

R AGERIEG K ORBEIL, 30 2% O FKFIHIZ & b b FTEEL L TS,
21X =2 —7 U —VEE D Dwarka Hilsk Cix, DARTIX~ A TR 5m BRETE - 7 # R AKALAS
BETIE~A T A 30m~60m [T LT H 72 8 R&EpESMBEE oo TnD, £z,
2004 FFIZFERO 7 F M, 2014 FIFAHBO T v Z L - T T T = 2T, FeflET
RFPHCRHLEEF R L CHUIKOBEEE K E LT LEBEMSZH L TE Y, 2013 4F
WIFAEE D T v Z T —F v RINTHER S OFEIC L) THERRGHE R E L T\ 5,

Fo, KEBAE FERE LT L KEOHDIFHAOMELIRETH D5, WA KGR
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EREMTE R 2o TETWDLFERIT, RIDA > Nt 0 200 KR IREREf AL O HE
BrbbHATSH Y &7 LRI X D HEME I B TATHED OB THY |
R L 2o TEHFAOFHE L OFIG TSR L TE TWD,

i FAO BB 312 JICA 32 [ VERR
X 1-3 A v Feto B KRR EREEOHE

ASECEHH K DAKIR E U THRIH SN TV b ODKE BT K - CU A K&
TEHKICHBER SZiEE, A=A (=747 - 777 =2 2M) AU -
FZUoA—7MW v nFra hIM) L TERA YT (T RT - S TT v
N TeE e,

ZDOA  FEFIZE 12 WL AEFEICIB W T, o R EERAICH 11 kL
FFEFTEIOK 2 5 & 725 5 JK 437 (& INR (K 8 JK 3,776 f&M) Z &k U7z, F Aot
RITRN DT 72 5 FTHIELH FARDOTHISH R TH D Z LD, RONTKEROA ZE
H~DOBELR LY EES>TOWARILENZ D,

1-2-2 WIBHRAICET 5 Higk L~V OB SERE
(1) FRAD S HlsoD Fe itk
KFEOx gL, ALY v & T —H 2 RINF A = — VIRIZALE T % Nainital #36 &
O'Bhimtal i Ch 5, 7 ¥ 77— FINIE 2000 2T v X v« TI7F—v 2/l
MNLT D TR SN 4 > RT2THEHOM T, e~ Z7 VILAROEMIZALE L, AD
10,086,292 A\ (2011 FEALOEUHR) ZHxTWDH, MO— NS 0 FERIFTEHEL. ERNE
#1D 46,492INR % K& < E[ES 59,584INR Th 1, B34 i BN, &b
T, "M AT 7 sav— B, KINFEEREOEEREA—T7, KREIREEFTY
THLHY, ENTHRLERL TCWDEMO—DTH 2D,

12000 7135 2006 FFETIEV v F T =0 F /LN EFHTI TNV,
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H i : JICA A HI1ERK
X 1-4 RSB DAL ER
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Hi#ft: [Census of India 2011, Administrative Atlas, Uttarakhand
X 1-5 011 45ED Y v # T —Hh v FMITEIX Sy (JRBEAL)

Hi#ft: [Census of India 2011, Administrative Atlas, Uttarakhand |
X 1-6 2011 FDT v X T—H v FMNF A =F—VROITER S
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¥—Y FOANOEFWT R SHEIMERICH D,

Hi#ft: [Census of India 2011, Administrative Atlas, Uttarakhand
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L JICA FHA H PRk
1-11  Nainital HFEEREOEET Y 7 ORI
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X 1-12  #H~DHRAKE
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NDMAKDIFEALITAE L, TIZIZHAL DR B[ LRSS 22 & PN
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D728 PEAKEES T KE B OHERFE FRRE D R D TR,

X 1-13  RASEEETD 7 ORAKE L ZHIEDR Y b IUHRKRE
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X 1-14 FHAFEEETY 7O L T\ 5~ R— VRO ETE ORI
F o W EFE A D O TR AETEHEYE KL, Nainital i CHE— o T KA C
LI TWD S, RSB T, Nainital #HICEERAT 2 KEKITH
W LTRY, FARRGLIER S, Nainital fifkE~Dv 7 U 7 Tk, FKRULE
BEhHOETOTY TITEET DEROERIAKBANIEK E D Z & Tho8,
BHFHAE DR Y TIXZ O#FPHOBEE BT ZNIZE L R Tc, TARLEY T
DIFRZDH Db A3 EHERSND,

X 1-15  _EHURO TAAEE ) 5 E TOKE DO BEK
Nainital &2 7513, H& KT 20,000m3/ A O FARBHEH SN TWDER, £D 9

% 10,000m3/ H %, Nainital {#2> 5% 20km @ Fiftik® Rusi Gaon (Ff) (Z1F(E
T HALPREE S 5,000m3/ H OMMERIG TUBL I N D Z &2 > TWDHD, 520 D
10,000m?/ H 1X# O F FWJINZHE 4L, S HIZ 1 EET OIS THERFE BRI T
WRWE OB L TR T, il UG 2 R CTh o Tz, D7D, TARNIE
AT DPKD B IFFRE 72 FARREF L T,

X 1-16  Rusi Gaon MRKI L UERRF O T AKLEE
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WD DKL T DO L0 T, 3EATOEFFNHEK L TWVWD,
% 1-5 Nainital O BUKHEER

el K KT A BRI
AL 8.5MLD (8,500m3/H) RH A 37m
WK 1 10MLD (10,000m3/ H ) wH A 4m
ALK 2 B HK -
s 40m3/ H w7 40m

e 7)o 72302 JICA SHEHITERL
KGRI, W< 1% 1898 FFEIC £ Tl 5, WD KENEAT 2 LLaTIEHK %
BB L TV, fEaBEDEIL CEEO BT F &z 7=,

d #B-LUr—inE)

Nainital #lOFFAE & b~ Z Y ILUIE O HIZAHIC L - T, 19 R WIEE N & e E] A
OREFH, K OLE ik O B O BURIHLE & L-CRE L T X 7= Nainital miid,
MSZLIRIZT U =03V Z OB OREE & U TRENEL, BIETA o~ M
A O E TS P EE S KRB 2B & L CTRURE LT 5, 18R
Y —ERAFEELRIMICRE L, BT F 2 X2 5 EEREED—D LT
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Nainital TOBYENAREOMEME R~T T —% & LT, NGRS~
FROWR & LTI T, KD A » RERNOIRITE T, 2000 4 LA OHE N,
FEEN D O & mEEOMTH D,

# 1-6 Nainital TOBEE (BHER) O#E

=N (1R N) 18T E K E4 GEILN) 5 R &3 At
2001 4= 356,941 5,793 362,734
2002 4 412,440 4,224 416,664
2003 4 441,593 4,839 446,432
2004 4= 478,133 6,277 484,410
2005 4= 510,957 6,789 517,746
2006 4 554,527 7,533 562,060
2007 580,079 9,347 589,426
2008 4= 615,469 7,070 622,539
2009 4 749,556 5,772 755,328
2010 4 786,705 7,123 793,828
2011 4F 834,405 9,410 843,815
2012 4 898,077 8,256 906,333
2013 4 737,130 7,088 744,218
2014 750,501 7,622 758,123

il A= — VLR T —#
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% 1-7 Nainital HiOEIR
B B KR K A
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HNDMR KRN I0CRETHL Z &b BAEROEETH L L a5,
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1-33  Bhimtal I OBRFIR

b KR

RO 2 U T2 PREE RIS KIE OKIR M 2 R D & K8 LARIE OIS 15
THAEZRRIBRE DK S TOIEd eiilZIT IR & > T—hR72KIE sy

k7o Tz,

1-34

1-35

HIBL: JICA FRAFHVERY
Bhimtal IiOEERIAE (FRE)

HgiL: JICA G 1
Bhimtal #OTREEFIKIE (Fo)

25



C

d

DO

TDOERBY  KE Tm LIIENG KER D THEERZIRE L 72> TRV . B/ KIR
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7~

HIBL: JICA FRAFHVERY
1-36  Bhimtal HIOEENEGFBRREE (W)

H

—IRNTIE, EEIEERIC X > TR A RSN L 7o TV,

HIBL: JICA FRA VB
X 1-37 Bhimtal MOEERNREREE ()

HRURE

Bhimtal #lO MM OEXAREE X, Nainital # & i35 & FREITIRN B
DD, KIEFHTT 0.18~0. 19pS/cm JEKJE T 0.24~0.30uS/em &, KIRHEE %5
R LUTABMICZE(L L, ERERICIT VT CIRE RSB Em VIR TH o 12, &
FUIRJESE K D MEFR LI LE 5 IR D ORFFSCS BB ORHZE R L TV 5D,
BT D KEDHAERINOHERT D ET VBT A AU NEREREEZ BN
%o R, ARE OEXUREE OZLNBE 2 Z LD | IEDOBREITIEIE OHEFFIC
Ko THETHDL Z ENRBINS,
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Hidl: JICA S RIER
1-38  Bhimtal HIOEENESIEE (BH)

W O AU 1T 2B ER 1T L > T 0.24pS/em (2 — (L& Tz, Wiic
JEEKFICER SN BB A A ERWINSIRICIER LB b5,

L JICA F2 [ AR
1-39  Bhimtal HIOEEJESKI-EE ()

T W O TR i

() BRA BT
R R, LR 2 TR F ISR T Bk MU CRRIR L 729> 7 Lk 7
ARSI 24T > 72,

# 1-9 Nainital il OEKY > 7V OEKHK

B &P BRAKHI R BROK 71k
<K KT F 0.5mTHE/K
JEC & 7K WE E 1.0mTHLK
EATK PN TR
ADS T PHIEJE /K RS JF D OWIE _E 1.0m TEK
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H B : Google earth %312 JICA FHAER1ERL
X 1-40  Nainital DY > 7 VKK EFT

# 1-10 Bhimtal #lDOEK Y v 7/ DOERAKH AR

KT FOKHLR AT IE
ESEY KIE T 0.5mTEA
JEJE 7K WS - 1.0m R
WAK SRR

H B : Google earth %312 JICA FHAEF1ERK
1-41  Bhimtal 0¥ > F /KK E T

(f) KB R BR s A
PUFIZ., 2EIEERIZ K > TN TKE N BWEIICE K Lz, Mg oKE
A BR A R OFEM A T,
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# 1-11 KT L OKERBRE R

REFR EIPZ EXS BRI EX=S AR
= Uik WAt L | ARy
Yook HEfAEZE SR (DIN) i o <o B | mm | mesemsk
T-N NH4-N | NO3-N | NO2-N T-P PO4-P T-Fe D-Fe T-Mn D-Mn T-As D-As CcoD BOD
(mgn) | (mgh) | (mgh) | (mgh) | (mgh) | (mgh) | (mah) | (mgh) | (mgh | (mgh) | (mgh) | (mgh) | (mgh) | (mgh)
i 246 | 111 | 130 | 0.09 | <0.20 | <0.20 | 0.0344 | 0.0159 |<0.0016|<0.0016| <0.002 | <0.002 | 17.1 | 4.2
Nainital e 235 | 271 | 120 | <0.01 | 0.234 | <0.20 | 0.0516 [<0.0043| 0.299 | 0.293 | <0.002 | <0.002 | 29.9 9.6
WA
258 | 030 | 240 | 0.02 | 0279 | <0.20 [<0.0043|<0.0043|<0.0016|<0.0016| <0.002 | <0.002 | 25.6 | 14.8
ADST IS
TS 176 | 097 | 150 | 0.02 | 0.22 | <0.20 [<0.0043[<0.0043| 0.3852 | 0.019 | <0.002 | <0.002 | 25.6 6.7
FJE
294 | 116 | 120 | 0.04 | 0.303 | <0.20 [<0.0043|<0.0043|<0.0016|<0.0016| <0.002 | <0.002 | 21.4 6.2
Bhimtal ER 358 | 552 | 050 | 0.02 | 0234 | <0.20 | 1.3389 | 1.258 | 0.5684 |<0.0016| <0.002 | <0.002 | 385 | 116
HiAK
202 | 024 | 170 | <0.01 | 0529 | <0.20 [ 0.1901 |<0.0043| 0.5723 | 0.032 | <0.002 | <0.002 | 34.2 | 17.7
AR IEHER
(mg/l) 10 | 020 | 005 | 001 [ 0.2 0.2 | 0.0043 | 0.0043 | 0.0016 | 0.0016 | 0.002 | 0.002 | 1.0 2.0

st JICA IR

ZIT. BREBOHEEE L SND T-N (2%F) BLOTP (&2Vy) BEHSN
%=y

OB & S5 Dk, T-N 28 0.15-0.20mg/L LA E, T-P T1% 0.02mg/L UL ETH Y |
Fio, BAEOWRICE T 5 AEIEREORAEICET 2BEEREO P ¢ [ERO B &4
(R FOlER%SE ST, ) ICBWTARPIEZ A U WRE )] & LT, T-N T 1.0mg/L 2L
T, T-PIX0.1mg/LLLF & STV D,

LL, WO T-NBIOT-PIZEEDO LY, WiHé bic 2 HEEEEL K& B
WL THED, T-N DA 100~200 %, T-P DA 10~20 fF &, ERFBORE L LTI
WD THERKE LT S D,

# 1-12 BREWOBLZ LHEHO TN BLI O TP

o N TN TP
EARRIEDOH L 0.15-0.20 mg/L 0.02 mg/L
F A==V B LU A= — 0 B LA
g K 24.6 29.4 <0.20 0.30
JE 7k 235 35.8 0.23 0.23
A 25.8 20.2 0.28 0.53
ADSHHE 17.6 ; 0.22 -

HIBL: JICA FRAFHVERY
) I OE B K E A B2 BEd 5 2R i
a EERRAEME
(a) 2% (T-N)

M & b TN EBENBRD CTEWERTh o7, AAREWNICEIT 2EELE (4
IEREOREIZEET D REIEAE, ) TlT, BEENE LIEWERVOHEICE
WTH, Img/L AT EED HILTWA NN, Wiz ZE o 20 (L EoEETH -
770 ZAUTHARENTIE T KL ~HAT HET /KO T-N £ & BRFERECTH
V. BRBACOFRE IO TE,
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# 1-13 ERNOETAABHEORAKEREHE

SS BOD CoD T-N T-P
TERE265E KR 2HhEr 93 120 - 26 2.9
HE T KIS 112 175 108 26.7 2.82

=R 23451k %E 177 263 126 32.9 4.48
EREittA— 158 234 121 30 3.2

HIBL: JICA FRAFHVERY

Nainital i Bhimtal ]
Hi g JICA AR
X 1-42 WEWORH - EFoLER (TN)

2B, WX & b RN R TRIBICIREDME T Lz, Z OJRKAL, #2484
DIRAKEEDWININZ . R FRE D DU K - THIARF D T-N 238 L7
AREME L E X b D,

—H T, Bk T 57 E=TeEH (NHoN) | WiRiEZRESHE (NOs-N) ., M OHEfil
MEREZE SR (NO2'N) OfEfgEzEsR (DIN) OIRE X 2~4mg/L & HEPIE W H O
? . DIN O T-NIZ 56 HEIE D 10~20% & /NS W, — XA, R RE D 2237 (DIN)
DEIGIE, MAEWSEDSMIERIC X - T L, FARLESSICB T 5 —RAED
BT 0% REEICET D, ZNDHDZ LD, WOBIKIZIL, EEHEIEKCA
FEICHR T2 AWEERNZ G TN, WD D —RAHEFTOAL T AKRBITFHE L
TWAIREEBICITWEE X B D,

Nainital {4 Bhimtal {#]
Hi g JICA AR
X 1-43 FEMOEHOEEEZER (DIN)

(b) 7o E=THEZE FE (NH,-N)
T-N C[RERICT VE=TREEZLERE T, 41 NOKEEEOTNHE 2 FH
WZH7=25 D RO - BAEAEY ORI % g &9 5 KIRICEH S5 BUEE
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1.2mg/L Z KIEIZE 2 2EARPIICHRE SN TEY ., KREOBBEILICHEY 7
T LA G DOEENRKR EEZ LD,

Nainital 74 Bhimtal ¥

Hidl: JICA S RIER
X 1-44 @WHORE - O T U E=TRESR (NHN)

(c) Zfih (fEfAREZE & (NOs—N) | HifiEfEREZE R (NO,—N))

Wi & HICHEEREE SR (NO3-N) ORI, dagEeiesEH (NO2N) &k
HIRFYELL T TH Y . B L 725 UL TR, 228, B ARERNOELEE (A
fEREDOIRGEIZEE T D BREEAYE) TITMMRERERIL 10mg/L UTEED LN TND
D, A2 RCIREMEE & 7> TR,

Nainital 5] Bhimtal #]

HgiL: JICA G 1
X 1-45  FMORH - EHOMEERER (NOs-N)

Nainital {4 Bhimtal {#

ML JICA FRA FI A%
X 1-46 FMORY - EHOHEMEEBESR (NO2-N)
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b Vv

A2 RTIRY AIAREEEEB TIEARWA, 2V 2 (TP) OFEE#EboBRIE
0.02mg/L T, AAOEREREAETIE TRHFAEFICEN TR L AETRWIRE] &
LTTPIX01mg/L LA FESNTND, ZiUTk~, MK E i TP X 0.2~
0.3mg/L O#FHE EmWEETH D,

TP oW, U EREY > (PO+P) OEDLEIGIL 5~10%Th o7z, JEJED
eEAICHEEIN T2 U > DEHIE POsP OEETH Y, WEP v AT Llg K OfEH
AGIC Lo TBREIN DD, EIENRKE L BRWIZDRIFRENTH 5,

mE, WKTOWH T Z 7 b OEFHARCIE 1 IRAEPEIZ L DL EOIY
IABRIZE S TY VEIEY BT AL Vo mBRR RN Z Enb DM, Bl
o BEFE TIX T 7 7 FURRFEIZZ ORISR TE 2o lzizd, U
CEERR Y L ORBRRII R TH 5,

Nainital /] Bhimtal i#]
Hi g JICA AR
1-47 FWORH - Efoe) v (TP)

Nainital #] Bhimtal 74
HIBL: JICA FRA VB
B 1-48 WO - DV VEEREY ' (PO+P)

c A
(a) {7 R R ZR & (COD)

COD (31 > ROKEIAEE B2, HAROREE LM CIIH HAIRIZB W
TAPREE A TRWVIRE S LT 8mg/L LA T & S TWD, Wil & & iy @ik B
® COD Ao &7z,

LocU., WAL, el 21340725y~ 72, Nainital {# T3 ADS (2 X 5
IKOPEERNRFAEL TWD OO, FEERICHE S HIAKRDREI LV IR EE R K E W
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HLONIFELTNDZ EERELTEY ., ATRHEPEKSE B kD FEERY TR S
DO AREMENNE 2 H v, Bhimtal {1 Tlid. BEE® % &Te COD ki AEmsFEl Lz
JEBAKHF A~ L7 2 I X VIR R R EA TW R WZ ENEREE XD
N5,

Nainital {#] Bhimtal il
HL: JICA A HERL
M 1-49  WHORH - R OLFRIBRRERE (COD)
(b) AR 2Kk & (BOD)

BOD 133N K 5 3 fR1E ] & Bl 32 1 o T W B o R A i 2 ", A
Y ROKEEETIE, KBL-VD A S THLIHFE L L7ZBEIK  (TEkAK
LB SESE) Tl 2mg/L LA T, B 23O B AR L O C 5RO RE R LS
F OV Z it L 72 fOBK TIEIRIZ Smg/L LA N EED LIV TV 5,

WA, RETHEEWEA LRI Z2EA RN SN, 2, REITEREK, KE
KL MAKDIATEL 72> TR | B A ET BOD iy 23 ER AT~ L7
LR AEPREVWEHR I ND, T OITAETEHEIEKER RDOEESREY
BAGENFEHERNEEZ OND,

Nainital ¥ TlZ ADS 1T X DK DIEERDFHEA L TWDH Z &b JEBRIZHE O 1
KOFWENE O HIWFEHENRRENSDOPFEL TND Z & ZRIET D,

—7 . Bhimtal iflO EEKIZEBRF(LSEITL TV D 2 Evn, BOD Ao i34
KNI RESNTEE L, ERIICSE TSN TS ATREMERH D, £,
HNCFKIEAKD BOD IBEN DTN G ERALTHWAHZ b b, I EEAKH
\ZEFE L7 BOD QYL & W 5 FEIAEN S RIS D,

Nainital ] Bhimtal i
Hi g JICA AR
Bl 1-50 TIORH - EHO4AYHBERERE (BOD)
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d @14

(a) 228k (T-Fe) B L ONEAFEER (D-Fe)

T2 DI & ORIEKIZ I 2 ERARIERR D 8 1 3R T 0.04mg/L
EWnbiltTns,

Nainital #l O 28k (T-Fe) ¥ X OV&fEMEEL (D-Fe) D¥EEIX 0.03~0.05mg/L. T
HY . HARDOAKEKEIERE (<0.3mg/L) &L THIRV, —fRAICJEIRAHT A
IEFRSRIRAEIZ 72 D & Fer & Fe2t DN AMICEAT L, WFETH D 2 fligks L
TR~ &N 5, Nainital 2BV TIZ, ADS OEFIZ L 0 ERAAT O
FREDREIL STV D 2 &0 BRSO A IHl ST 2 AlRgttE s &
D, SR A S ERVE VWS HEER b EZ b5,

H B JICA FHAEMIVERL
X 1-51  Nainital #0028 (T-Fe) B X OWAfEMS: (D-Fe)

—J7. Wi Bhimtal #§] D JEJEK I ITEAEMERL (D-Fe) MmilEIlER LI
W TH o7z, HHOREITERNZ L2 5, RJFIEERIC K 2B L DB
HEISEZRTIB L7ZbDEEXbND, £, BEROW, WSO 50 5EE
FOFIRELEmV, ZNHDIZ Lb, KEKOEIRANFEK T, HIZEENS
WHL=b o LT 5,

L JICA A fERk
1-52  Bhimtal #i>28k (T-Fe) ¥ X U¥EMEMES: (D-Fe)

(b) &2~ 77 (T-Mn) BEIONEfEME~ > # (D-Mn)

AARIZEBIT D~ T OAKEKE X 0.05mg/L TH L0, WifiE & HARD
S 2 KiIFIZ BRI DR CTh o T,

Nainital WEEK Tlie~>H > (T-Mn) (2505~ 7> (D-Mn)
DEIGRE L, JERIED D OWHINRIE S5, ADS BRI\ TIL, Wik~
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# (D-Mn) OEDHIEIGIT/NESL, BXRUIZE A~ T OB LN E TS &
HEHI E 5,

il JICA A MVER
X 1-58 Nainital o2&~ H > (T"Mn) B L OGN~ F > (D-Mn)

—75 Bhimtal i1 Tl&, &~ > F > (T-Mn) EEIXEWVEOD, EfFtt~ 2 T
(D-Mn) 11T & A ERE &N h > 72, Bhimtal #IEEKITIRV R TTIRAE (SERR
F) THoTN, KR DOBEHIZE D O TIE AR FINBIRA L7z b O ESE
KPIZEB LI b EHEESIND,

uD-Mn T
1.2 | mD-Mn S5

0.9
0.6

0.3

0.0 — —

Epilimnion Hypolimnion Inlet water

it JICA TR MR
& 1-54 Bhimtal io£~> Y (T-Mn) 38X OWEfEME~>H > (D-Mn)

(@) 7Y o TRRBR R

a B E
MR KOO 2 E T, B OERKY 70 L RO KE DK% R
ANFAGNRT Y o THEBIC L DT ) o 73 B2 £l L. WEBRZEEORINN G
72 6T KESENROBE 21T > 7,

B 1-55 ATV U TRBROKT

35



b BRI
(a) BOD LU COD
i & B2, BOD B L COD BEIF AT U » /i BrBAtAE 1 EMFRE TR &
SIKRFL, Z0% 30 HE F TIHIZIE - EORER FTHRMHER SN, ThEh
? 30 HEDOYIMIIREET R 284 %1%, Nainital i1 CiZ BOD 2% 62%, COD 73
49%. Bhimtal ##Ci% BOD 28 67%. COD 7% 50% T > 7=,

Nainital 15 Bhimtal 74
HiBR: JICA FEASERL
X 1-56 NTY v 7EEBRIZ L 52 BOD - COD EEDZELL

(b) SeFE
KEHEIZOWTIE, £2ZF (T'N) FfH & ICRE R BITE Lo Te—F

T, 2V v (T-P) 1T TR SRR A A3 RS S iz, Z OB,
PO4+-P 2VKIRALE 8k (Fedt) L OREEEMICE > TR LIZZ & 3B A BN D,

Nainital {i#] Bhimtal {#]
Hi: JICA SRR
X 1-57 ATV TRBRIC LS RREREOE
(c) #&

Nainital #1 Cix, T-Fe &7V > 7Bils 4 H#IZ 0.04mg/L £ TIKF L, =D
BOBEIT kL 72> 72,D-Fe i3 "7V o ZBRIEE D SO 0K FEHE TH 0 |
20 AZICIT RS ME (<0.0043mg/L) LA T &7eo7e,

Bhimtal #l & FIROMEHM 72 > 7225, B4 OFREET Nainital It~ TRE <
NT Y T K DAL D IR R T X DR & 2o 72,
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Nainital ] Bhimtal i#]
Hi g JICA AR
X 1-58 ATV UI7RBRIZEDL8 (T-Fe) BLUWMHMES (D-Fe) OE{b

(d) <>

Nainital #l ClIe~ > F > (T-Mn) ., &fiEtE~ 77 (D-Mn) OV
. BHEZME NIRRT & 72 o 7278, Bhimtal I Cld, N7V > 73 BB 1 H
#%IZT-Mn, D-Mn & bICRIZIERT L, £ORIT—E L7,

Nainital i Bhimtal {#]
i JICA FRZEFIERR
X 1-59 ATV UTRRICEBZL~UH Y (T-Mn) BXOWEEE~
(D-Mn) D%Ab

c BE

NT Y 7RBCITEE, N7V VR EA TY oREROREES BOD
DB R FEICHIN D 03, SEIOANT Y > ZERCIE R R BL I L
T RHIONT Y TR o TIRAICIREME T T 5 2 L 03 TE 7,

FHIORFEL RO N2 0> e BHITIE, W & IR RO FY (557
WHEEY) DEREICEENTND T2, —IREEOAEMI X 5 H Y o fifmfRIC
BV THBEW 3 R U S 402 R & IR EE 1 K 2 TR BRESF EAEH L
ZEmEzZOND, ZONTY T AEE BOD RKEEOREZLOBRIL,
DA A—=VRNRTERBY TH D,
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g JICA TR {ERL
1-60 EBRRHLGIC K HHREIEL BOD OELA A —VK

FERAZIE, W & B2, 10 BRI O NT Y > ZIRRED Z:4TlE 50%LL £ BOD
TEFERD DIHERR T E . R BYIZIZHC Bhimtal i1 BOD 2 O30 K &
Mol NT U TRBROIREEIL, WEP & 27 A2 & B & ok Ee &
W2 D, TIHDZ LB, BOD ORI, KLV BI#FT& 2 Ol Bhimtal {1 T
bo LTINS,

T KNS - B

(7) BRI A
W 78] 0D £ B AT C OBt A BRI R 2 LA ISR,

# 1-14 Nainital O EEH AT FHRAE

15H BITE IKiE TR L RE e
No. m cm cm/sec cm?2 cm3/sec m3/d

1 0 0 0

2 0.5 5 0.0 125 0.0 0.0 [1-20EBEERE
3 1.0 3 0.0 200 0.0 0.0 [2-3DEIELTRE
4 1.5 4 43 175 376.3 325 [3-4ADHEIELTRE
5 2.0 9 10.3 325 23725 205.0 |4-5DEIEERE
6 2.5 9 23.1 450 7515.0 649.3 |5-6DEELRE
7 3.0 10 20.2 475| 10283.8 888.5 |6-TDHEIELRE
8 3.5 1 0.0 275 27775 240.0 |7-8OEELRE
9 4.0 5 3.3 150 2475 21.4 [8-9DEEBELRE
10 4.6 0 0.0 150 2475 21.4 |9-10DHEEERE
= 23820.0 2058.0

H i JICA FRAMIVERL

38



# 1-15 Bhimtal # O FEEH AN AR

15H BT KR iR miE RE .
No. m cm cm/sec cm2 cm3/sec m3/d
1 0.0 0 0.0
2 0.2 3 0.0 30 0.0 0.0 (1200 EHERE
3 0.4 5 18.8 80 752.0 65.0 [2-30EBER=E
4 0.6 5 53.7 100 3625.0 3132 [3-40mEBELRE
5 0.8 5 27.1 100 4040.0 349.1 |4-5DEEEFE
6 1.0 5 14.5 100 2080.0 179.7 |5-6DEEERE
7 1.2 6 16.5 110 1705.0 1473 |6-TOHEEERE
8 1.4 2 0.0 80 660.0 57.0 |7-8DEIELTFE
9 1.5 0.00 0.0 10 0.0 0.0 |8-9NEEERE
55t 12862.0 1111.3
HiBR: JICA R 1ERR
() KU
a Bhimtal 74

BITHEOFE RS FEAK K DVEEKOREILIFNE1 3745,000m3 (86.7%) |
500,000m3 (13.3%) tHEHEIN5,

BEAFSCHR 2 B |

ORI RITFEARED 6 FH

AR 2 1T AR O H D

HEIEIX. W 35%. Rl 80% L{NE L. FEMMENE 2,143mm ZH W5 &, LU
ToXoiCEBHEND,

# 1-16 Bhimtal HIDOKINKFHEER

e R A

2,240 )7 m3

FRAE

900 5 m?3

640 JJ m?3

R

420 JJ m?

H K

220 JJ m?

¥

260 5 m?

e

50 JJ m3

K

210 /5 m3

R
S

S
il

1340 J7 m3

X 1-61

Hi gt

: JICA FHA A ER

Hidi: JICA FHA Rk

Bhimtal HlOREKE VEBKDOEREIGA A —

BRI, HIO 5 7 AT 1.8 | #M D 7 7 ARTO.7[E L2 | AR
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X250 E72%, MEIEMRENZ <, DOKEEE SR ST D720, 1)1
SORMAIE Y FICRBRKOLNZH I b,

(7) g I
a BOD
(a) Nainital ¥
FARFORE N, W - 2 TONEHRRORETH Y . FKE - [KEKTOEH
EAG DN IMETH D EARGE L72%A @, Nainital {HNO BOD O#/E I
TR LB L0 D,

Hi g JICA AR
1-62  Nainital #® BOD 3%

(b) Bhimtal 7]
EEFEREOE TD Bhimtal iHiIN® BOD OWEIRZ IRk DO LBV L 725,

gL JICA G 1
1 1-63  Bhimtal #i> BOD IX3Z

RNENET 2> B D PN B BN E BT ~TE <O A AR B3]
WWEE - IREOREEN L 72> T D,
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723, BOD KM T 7 7 N ORXERKIZ XD PEAEREIC L > THHINT 2 A
WICHBEENNETH D,
b %EH

(a) Nainital ¥
Nainital N O E2ERZOWEIIILLTO LY Lie b,

Hidl: JICA S RIER
164  Nainital #® T-N I3

(b) Bhimtal 74
Bhimtal N OELZROWEIIILLTO LY Lig b,

HsiL: JICA G 1
1 1-65  Bhimtal #0 T-N IX3%

BOD [FIERIZ. NI 2 & O AART &SN E BEIZ A~ TE < IR
AR EPHNWE R - REOWREER L 72> TV 5,
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c &V

(a) Nainital 7
Nainital IiN OV > OWEIIILLTO LB Lie b,

HiBR: JICA FEASERL
X 1-66  Nainital D T-P I3

(b) Bhimtal i#
Bhimtal #IN D4 > OYEINZIILLTFD EBY L7725,

it JICA FRA IR
B 1-67  Bhimtal #l> T-P IX3Z
BOD % R FERIZ N2> 5 O AA R &SN E &I~ T£ <
R B BN E & - REORTEERN & 72> T D,

(3) FRZEXZRMIDTE

7 AR e E e ae LR R O i
WX A v RIict o TEERKERTH 5 — T, KEBLIZ X > THOITHERE R B

T2 LTV, FAEOMITIL, BERNIC K2 FRIK 2 B i 2 S BEA I IR C
PR 2 RIS W T, KERORIENEZ MR L, HUlkoBI%, BRICKE CHEmT 5%
T2, o T, WHOKEEL, T7bbAIEMN TE RV EORINL, A
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Y RPEIETHRERMED 2LV 5, BTH, WHOEENZKEDOSET, B
BOBRELEZDOND,

KEFALRE R I, AP E 2 D405 - THEHKOLBCREZE - FBIaRdE - FPE¥EIC
BT DIEGLEIE, AT OB R 72 & WERELB O R EE TH L8, T
HIXERD BRI BE TIZZ KRR E BN Z2ET 5, £, KEBE(OBIG % 7T
b PHEOKE 221 & s WIS O PHEUSC ORTRIBEREWD 212, K O#E - 4
W - ALFBOGS L0 BSEIT T 2720, KEZLOFENRKRE W, ARTHEF, JK
LB E DN L SN TE 2 b DD, IEOKERBENRIIRE < Wicd, #IED
KEDHODERERELEIROBEH AL < 7o > TE TS,

M L I2, 2001 FIZERBIARME [E SRR 235RE Lic TESEHIE 43t
B IO 11 K 5 BAFEHE (2007~2011 4F) (ZHADWTHRE Shiz2[E 62 OKELE
FEMBBRITBESNTEY . > FEMOBRL & VER ER SV, Nainital 21349
9 {&M. Bhimtal i & a8l 4 WITITAY 3 M OKESCE REFEN, i KUY
DOWBUFOFFEE > (FIGT7:3) TEMiSNTET,

LarL, #H b OEEITICR LT FKERECHERE T MN TR b, ATEHEE
KL TARPINTERRA L TR Y | M/ & REREOKE L 72> TV D, R, B
KEEE HIEA STV Bhimtal il OKEDIRREIZRD THE T, L CIEE SRR
KOTAAbFELTWNDHA, ERROMEIT, EREOKRHSZEDLEMBERTH Y,
IHUCKRY, BRRV VEOREBESS, 8- v WU R EDEBA T HIERN LEH
LTS EBZ LD,

Nainital {1 Tl&, ADS |2 K D BRXILE ORIR TKEUENRD MR TE 208, 2
RILD LI XD AKILOPEERIZ LV ERE &L REOIRE D HES, HBORREN LS
DD EbBERADND, TAWINOHE AR BOBIIC 1T, T KE iR O AN LEET
HU ., ZTHUTITRFHIEERZET 52 b, BN RKEREL XD 72012, KE
DD DIHEWE DR EEZ AT 2 LER R H D,
= 2 b 2 KB e 3R o0 Tt

TAVE TR T IS S 40T & 72N O EEE 727tk 1%, Nainital # Tix ADS,
Bhimtal {fl CIZEETH Y | 2O & 2, RSB E D U o REHF DR
BROHWBRIERAZRETINNA A= al—ra yBEASR TS, ThHDOREK
B, W0 EZIE RGN B DV TR BURIC & 0 KB SEEFE SR E S
ATz 2 & THRBUR K OYNBURF O 43 CFe Y S Lo F3EE ClibiL Tz, KESEF T,
PSR 720 Tl < FAKERER M 72 £ DMAROAKEE=2 U T b EH, O
I% Nainital #iZxt LT 9 {2, Bhimtal i1 % & e840 3 Wk L TR 3 EHTH-
Too THUDHDOHEZEL, INBUFO L FKERPERR., 71 =2 —Liilg & RNAEIC
i CTeBURBEREN Efi 2 2 L2 2720, EFMBEREFTHICED bl Bh | F
O - EHE A S FEI & LC Uttarakhand JNEFE T BHFR2E T OME TH 5 7
A = Z — ViR R] sk B #6 J55  (Nainital Lake Region Special Area Development
Authority : NLRSADA) 23i%E S iv7-,

2009 A2 Z OFEE D HEL S TLFE, ADS OFMIMERE HE X NLRSADA 73 & H]
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1-3

1-3-1

1-3-2

LC&7, L, L., NLRSADA [ZAKIICITERTBASE 240 5 #BE ¢, = DIRE PRI E
IR = Y 7 OBHFE B T HIB S S NS 2 BT %, £ D72 NLRSADA @
FTREARDUTFL L <. BURD D OKE R FEE DN HL S5 &, NLRSADA (3 ADS @
MERPE B 30 2 EER9ICR A L T DM BUF O OBEBI0BE L ¥ v — 32 0 BRI
izl LTV % Nainital ifiZe EREHTRE L L COMNBUF & i L T 70, — T,
Z I E THEi LT X 7= Bhimtal {HlO7&E<° Nainital IMiOKEE =4 U > 7 % (L ADS
DIZHOWNT, HOFI & IREHERR 22 WER T B BE OB D> & £ OHERFE BLE: & 78
YL T&E7, ADS OFERIMFFERE L, EXROEHEFEE L 590K 800 I TH 5,
INBURF & DR OfE R, 2015 4F0 HITINBUF DS ADS OfERFERE 2 PRIL T2 2 & &
TpoTW5,

ADS EH AF® Nainital {#TiE, $AZRT T3 OBESCHIAD~NIE, 7o E=T R
E VSR BIHRE SN D KEBEALOBEPHERINTE Y, Wil & bIcHIRORE %
XA, FEUERER L RERBOLERTH D Z L5, Mk 725t 3R 0 Fhi A3 4 B
Thbd, > T, 2l &b ADS OHEFFEBRE 4 TEIDIK 2 2 MR RD b b,

XRE - HIRONRTEICEIT HBEFE B, BEAE, BORKROEHIE

%12 WAV EFE (2012~2016 4F)

EZF L~V OFHEIX, FIEICE > T THAEFE] THESND Z Lo Tn 5,
R, WEL e, B, BE. hatriE, R, pEE. RE. @, #mk%E, =
X—72 EDGEIZOWTAH % OERISH) BEESZ OZEMICAIT 7 vy =7 NarT b0
T, BUEIX 2017 4 BAEFR & T 55 12 IRAWAFEFTHEA /RSN TV D,

A ¥ REUFIZ, 2000 FEARLARE, {H)1SOWVE &\ o 7= RiiK O b RIS PR ZFTY L
T&E 7o, Wb, 55 10 IREAAFHE (2002 - 2007 ) O 12 IREAF
FHE (2012 - 2017 A7) 12T 15 F M TH 1,019 B, AR RIIEE 12 &
HHAEFEICBW TR 12 EAZEA L&, MBEREMNREEONEIL, BRED
WBR K E A LSOV E B O A AR WA IR L RIEE O R, THELE
M E AL ZE ORISR, HEARSCHE AR LB DI 3R 72 & Cd 5,

EF B3 HE (National Lake Conservation Plan)

PR BN L~ TIE R Z BT 2 FHRERE S ELZEE O EZWIR 2R

(National River Conservation Directorate : NRCD) 7% 2008 4FIZ5R7E L7- 51l CTh
%, NRCD TIZZENE T, W & BHZ 1T, ZNENOREFHEZRE L TV,
AT NEN R THEPITE X 5720, 2013 12, [HFWHIR 47 1 7' F L (National
Wetlands Conservation Programme : NWCP) & Ot — 2470, EFKEAREREEE
@ (National Plan for Conservation of Aquatic Eco-systems’ : NPCA) & L CT—A&{k
Sz,

B BHE 0O 2 D E R ot W fitinx DIEH] - MERFEEL2 &0 WA BRI BUR O T 58
itk C& % Lake Development Authority (LDA) % L < i Lake Conservation Authority

(LCA) TIT72 9 Z LI » T %, 2 b OB ECHFIZREIZAINMES LTV D28,
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1-4

1-4-1

1-4-2

—xiIZ, LDALCA O EX, INBIFOAEEREIALO B RIKE R A N T2 Chief
Secretary #1585 703% 0, LDA/LCA OREFEOE IS & &@HIL, MANOR
T & 2 WIIN BB T 2 FELMTE0, FEO—EIE, LDA/LCA OF(TIZ X
S THIH BIRIRD LIRS 35 Z & B ATREL 725 TNV D,

B, REICET DIEROKRE L, RBERNE & TRAFEHSHZRH L COER
BURAEEE L TWDHD, ML~ Tid, FRAFEEHRSHEDINOAFTEHESRIZ L DX
BrzFoEhoTnD, Fo, INOAEEHEFEIT, EOERIZET DT FTE O
FAT. ML~V OKE & RKDOEITET 25RO E, ARSI G DO EFE~D
TR & OIFB) 21T > T 5D 5,

RRE - HIROMNBLSEFIZRIT D ODA FEOLITEH RO KF—FED5H

*A > FERIEBEE

A ¥ RIZ & > THAR, 2006 F0 TEIEH 7 10— )L« 23— b —2 o 7| il Lk,
[ S AR RS D ME— DE T o D, BURFAUTIXA > RISk 2 E R 7
IIARRETH DD, 2006 FIKE S iz kb o REBIBRBEE] T, (ORFRED
i, (&K - REMBEOSE, G)AMERK - ZROILFE, O3 AEABEAAEE LT
%, QOELEZ Z—HEO—DTHD [BREME~OXML) OV 717 % —HEEICIX
[N « WA DBRERE~DOXE | NFEF LN TREY, BANICIIRO X 5 IcHRE
ncTuna,

~TI - MEIXEERPKER TH D & & bic, BiFe HRBRE - ARBRREOMRAEIC
Mz AR EMHFFTHIZXTHETHID, IO OREREBICHVERG I EIT O~

Fo, ALK @QOEREZ X —BEOS 5> —2i% [ARME~OXL] THY, Zo
Y77 X —BEO—DIL “(DEMAEICET 2BOLHRESHE” Lo TnD, 2
SONTIE, BEEIROBERH R — A L > TBREROANEHNAR 3 & D
DY . TERRE L & OEELBDCEIROMRE & AT TBUCERFE & FE 12 S8
T5] LmEhTna,

%A 2 REBITEBFHEIC RS X | 2007 0B EERME ST D BEINA LoUURE
W ABCR W IR, PHINELE NS A Vv FOBIRERSAS B OB LRI VW TH# S
NTEL . HHFRREIEH 7 12 —r)L « X— hF— y 7OF R 580w, B R
WOFEEA 7 T HBEHEOHE DL EE STV D,

JICA OxtA v B FH

JICA DA > RIS KB ORFAIAL, A > RBUF O Faster & Inclusive Growth &5
BRZ BT HIODA 7 T8 AL & UTERERE SR, B - BREZ x5 L
Licthet 7 & =30, lENORDBEE~OANM Z BT 5 72O OXEES) - BRExt
RIZED 3 DOFEN DRI N TS, Z ORI EIT B 3B O F ko —2I12 8
bd [EHEREOMRE - B3] ([TBW T, “KE - KEREH © FAGEREM, s

(AU ROBREICH T 2T RE R B BIEEOR ) (A A SRR, 2011 4F)
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o
BE A

B WIESRE” NEEhnd, £, BB S LLT. T@EF M
HR) EbFEAINTND, (BRI FERTFH WEB ~ 772 2010 42 5 Vol.9
[EESBA R FEMIES WG [ > R ODA OFLR E A% ORLEIZOWT] )

A2 RiE EFEBEICE > THEESWH I ORKROSZEE (i 454 2012 44
BT —2T 7 T4 K]) THY, £ N2> TH HARFEEEWORFEZ 2 " FEH
RF—Th 5, HMEREOHHFEFICENRRFE O B BAb %2 FEE 8 O NEFH 22 4275 ik &
ERUT DAL RIE, 3 BAL LS ITRBOFEICL > TAROAELE L FEEN - fi
Gl LTOBEREZA LTV, _EMBARBEHEIOLIENMEITHEIRL LTEV, MES
e LR SN TE P E ORI, 4% bRk EORE, ARAIE~0E
k. BREEIRE A~ XHLZ B S A B Tkl S 112 RIABTH 5,

KBHZIRIT HA > RIS 25 2 E TO ODA 3%, #likkAK, #r#hK, KEk
B, KAV, BB EEAS EESNTE L, LETH THEIZ B—rUL 38— |k

F—=wy 7 eIy b 2011) I

-

BWTOKEVARRAZETO HRIEE N EES DR E

A ¥ IR 2803 [E ODA O/KEIFBHHE T B IXEELRAESIT TH D,
£ 1-17 BARDOXA > K ODA OEE (BAL : &H)

{3k MAEE &1 ) et 71
2009 4 2,182.17 3.89 31.94(18.55)
2010 42 480.17 11.59 22.12(16.81)
2011 4 2,898.37 2.78 34.68(26.93)
2012 4 3,531.06 1.04 33.01(24.80)
2013 4 3,650.59 16.02 34.82
25 44,564.19 916.43 489.60(396.86)

1. FEFEDORSFBLIOSHITIFH], PSS L O G & 0 1358 A SR — A 5l 137
TR DR I — R,
2. FAH F11E 2000 4E~2012 4EFE1T A ARKROERT() FIL JICA DEBIBIOEE, 2013
FEET JICA FERED I,

H A 54 BUFBIZEE) (ODA) ERIT —4 77 2013
# 1-18 TEDOX A v REMRG—E

A F— 53 B ARE ES LA HATH
PR
BA R A AKEIEE | T/AKERRRE - MRS~ = 2 7 VEESEFAE  [2009/02~2010/10
AR A EifaAk |27 BT AKER LA E 2005/02~2006/12
BRI A KEVGE | F o AWE et R s BRI A 2003/03~2005/01
Bttt 117" 0y )b B ([T RT - 7957 U a MEEKEEEE 7 2 ¥ = 7 1(2008/06~2010/06
Hffitin 717" vy 20 b REVGE | FAERR OMERFEEICBE 5% ¥ /37 ¢+ E/LT(2007/04~2011/04
IR AN EY A
Bkt 117" vy b |KEIBE |7 2o YA — VKRS E B EREE )R L~ 1 2°12005/09~2008/09
EN/AN
it 717" 0y )b |KEBE  [IKEEFERBRIC 0 2 HiiBiR T e oz 7 b 2004/10~2006/10
Wit 17" 0y b |KEBEE | DKEEEEM MR 742 —7 > 77 (BiH)2003/12~2004/03
FRE)
Wit 717 vy b K& TR BE| THURKBRZEHE) 7+ v—7 v 7D 2003/10~2004/03
% (17)
Feffith 717" 0y ) VAKEBR | =3 — B /N T AKLE AT OISR 7 1 ¥ = |2011/05~2016/05
—BHEE 7 b
O (— MAKEHE ITEREELEZDSLEA Ry Z—L -« 7F53(2011/03~2013/03
F—7l) T F ) B R A BIREFRT5 Yt R Sk 2 3
FORB (0= MNMAKEBEE | K0y Z =T T35 a2 Mz T 5 H T KRZE|2008/06~2010/06
> —7) 15 9L DI AR
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A8 B S B — MfHER TR K | T INIEOKRIR 7 e Y = 7 b 2011/01~2014/03

Hoa

FAEET S8 — M| AKEI5% | T/KREMRR G « MERE B~ = = 7 VR E Rl A|2010/07~2013/03

#7 o (B EH R A =R/ N

)

HE&EEW AR |[TU— B ESE 2012/11~2022/12

HIEE W KEEE | v L) IFHRGEE T PSR mHEE () 2011/02~2018/04

HIEE W WA |7 UT 4 boKEEEEE 2009/03~2017/01

HIEE &M WGHaAK  |RFF v EAGERE R « 7 BREMREE (71 2) |2008/03~2013/07

HE&EE W WHRAAK |7 TFKE R R 2007

FIEE AW WK | 777 EKEE R 2006

e ] R e L 2004

HEBELmh memye (Lo Y pEE (I 1997/12~2012/06

HEESW HiFaAK |77 T M EkEE S 1997/08~2010/12
v o NrHa—)b B AKGE R R (1) 1996

AR S Ak NI e bR KGE (R A (1) 2005

Hi: JICA Lo P A M BRI JICA FAE MIVERL

1-4-3 flt FF— OB REHEIRIT SEBMN

1-5

%2 E R Tlx. 7 U T B T (ADB : Asian Development Bank) 73 Fit®
B OEE 2K ESE R EL T > T\ 525, HRETT (WB : World Bank) 72 &0
Z OO 2 E BRI E M R —I2 X 2 EEE 28 O KEE L2361 3R S
TUNZRUY,

ADBlX, v ¥ 7 —h > FNENR%Z C/P LT 5u—rF3 L LT, lInfrastructure
Development Investment Program for Tourism| % i C, O nHa—>r7a 77
LD—>& LT, Nainital {HE40ZFT7E9 % Naukuchiatal i~ ADS A 34 %
Jith CTd 5, Naukuchiatal i< NLRSADA NEHT 5 4 DOiO—>ThH Y | HJEHLI
DBRFEIL, Z DM 3 DO L LR TRESENTND DD, KD D Dib/KFEHFE
ETHENIKE LOBEABZ THWLIHTH D, YiZFEX, ZOKEME~DXHE
& LC Nainital i3 A X T 5 ADS &R USRI 2558 35 H3E T, ADS O E &
O D% 10 FHOLEE OEM - HEFRFEPE H 4 ADB 23 25 & 7> T\ b,

NLRSADA ~Dt 7 U 712 X% & ADB i Nainital {1 ADS O R %2 E 2 T,
Naukuchiatal #l~DFEHZ W L7z b D & RO TWDH A, £ Oft, JIPNST ADB %
& ADS BAT B V=7 b AE LTV D EFREEEITMHR STy, 2oz
b, ADS O X 5 2RI~ DEHER R R MG EAN X, A &~ FIZR W TR E K
BORHHAN & L TARMEREICZ T ANON2OH DB EE X BND,

XRE - HIRO &R ZBEE DS

1-5-1 HREHRE

(1) FAEDZEEHBIMN

AV FBUFIE 1991 DB T A KT A 2 K D4MEEHE#HE (FDI : Foreign Direct
Investment) (2R3 2 Bl A B/LIZE T L CLAR:, HillfEfZ i CE Tk, BIfET
TAARBHEICE 5 TH, HKEO/N— RO FILE R EE & e EREO ETiEEn
LEDNTND, A v FEHAFEERIIFE 2 FRZITHEIML TE0 . EFERIT 2008 F
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D 550 /6 5AFEMTIZIEHEH L TWD, LML, BREOEHEIZE >TA v RiL, ftho
TOTHEE A EERE LD X0 ITHEE RS WD D ALE ST ORISR AR
FEEIAE & IR TEZ 220, 201140 THAR - o o ROFERRREEIE W E ] #ifs OB
XD ERZED FDI 2 E R m 2 fidk Lo, T ORITHGHICHER L T b,

ZOEFITIE, AV RBUIFIZE DA 07 78FDaI v AV hOFHERMEH I T
wéo4/kfi%@%Mﬁﬁ@$¥%ﬁ%@ﬂﬁ< K70 P x 7 hOBAETY
L B RF 28 B 2R D 72 O LN BURF IS 6 L CREBRYIC AN A TE 220, F 7, B EINOAT
BT BNEMECHY . THINAEOREEL 252 N2, ZNOHOHERNBA 7T
EHOBIZEN > TWD, 207, TAE S Le/MNERZEIIAK I 7 B & 2B 2
T otz

Loy, E7 « BiiElL Make in India] &V HIEFEDO G & #IEED FDI 24535 L,
W AT AR TR TP E HIE O RFREF A EA T Y . PEMICIE, 4% OERE
EHICE T o RE RGN T B2 65,

(2) SEEEEEE S E
FIHT 4TV AMIESS BRI FXT, UTFTOXRTT 47V A FOEEDSL

S E B R 100% % T HEREA SN HEHA TH D,

# 1-19 FIDXHT 47U R b

I D4y 4E ESi
JH 1R

ERQV)

RSN TWARESE RENFESE

T

SR - BB F T oA M0
SRITIE

YAV

PRI

E L IEEES

ZeHk

EEY—E R
A, A s

R AREPEE
TEBNC G H R BRRARS - HART A | AR -8R

UMHY, B ET L FDI R | N Fr—-F XL
OHOENLIRHELERIZ ERASH D5y | pa¥E

B EIIBUF OB A NNE | et

o8 5 s o P 3

B (T T—varate)
FIVRI H il 2E

Rk

SR - [ 3K

IS

EHEE

INTEHE

CvabiCllN

i JETRO HP &V JICA FRERER

HERE AT & 13, FANSA &~ FBUFORWTEIGOMLER 72 < A FEfHEIT~DF%
DI THERENFREICROHETH D, B, EROXRTT 47U A MEEUIITH,
BME 7R EBELSA TOE 21T O 556, LLP (AREFRFEMES  VIT v R -
FATEYT 4 - N—= =) RESHLUNOFEER~ORELIT O HEIT. F
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3)

(4)

(5)

(6)

ANCA > RBUNOREREZB 2 OB 2G5 LENH L Z LICHERLETH D,

HEH R

A v R~ E LT, BHEEFEIT, UL, 7avxs N7 4 27 EOSME
BANE LTOFENIFARETH D, 12 REE~DODHELEWI L, *ATT 47V R %
WEEFELISNCIE 100%HE b ATEETZ DY, FEABME S DG A ITRIK 2 4 0L EokEN
VEEIND,

2L, A v RERFIIEEE B FHANC L IS U CIIiEBi R g8 2 o T %
SICHRENLETHD, HEEEAL— F TOBHFEDORWIC 1 FU L2 ETHARRD S
NRWEEHH Y, F2, 2011 FFOMBIELEIZ L > T, £ TORAEBEFEEITICFHEE
JERE T 1% 60 A LLNOFER R EZEDOERERE R~OREPRHT T OND L 1ThkhoT,
(BB BB IENT TA AT —F =T X7 —— X [[EHEBGIF S TEREBE
WANAEHDOTZODF = 7RA b A2 FERICHTZ - TH - TEL R LG
#1[E) 201246 H ] )

B, BEEAMEMREDA v RIEANB LOSUEIC X5 REIER AL TR, BEIEEF
BHTIARF & 25T 5,

BEHLHT R

SHIRIZE S RERERORKERGENRESNTE Y . TRThIEARSHIZ
10 /7 INR, ABH&#:1X 50 5 INR TH 5,

A ¥ FIEARAROBISHN O BETET 256, HEIEEARAESITBO ONT, &AH
FEREIRESND, DEV . B, &k EOMAERY ZEREITHEY ANLD Z
ERFRBIEN, ZOHA . TR - BRIEITEABAM L LTEENRW, B AN
FIPB OFF AN LEET, 220U EARAM ORTEA% 180 A LUINICHENEBE T 6T
W5, Flo, WIMKERIC L 22O O TBRFEIT N DTV E ] (FRE
bLEte) AEARBICEY ANDZ LB ARET, It FIPB OFF A& &M, SR
% 180 HUWNICHEE T 2RENH D, BIZITHH LR E O 7 — AT, BP0 HFEGHH
IZ LD EERITBINEE T HBICHSHEN S OB SRENRD LR T EnD, 10%
EREL EEIAHPEFTOM/AL RS> TLE D720, FRIO 0720 E Sl o
ENEETH D,

SEBFEHE

1999 4 DAME 2 RE FEIC D & | SME RIS V4 R | & AEEE A 1 5 B AR
BHCRBIEN D, YEEB| TIZA > RV E—|CHHTATRE T, AAEEARDA » FAEEITA
v RIENERFEIRDOND 20, SMNEREEIIEOEM 22T 52 LIk b, FEB LT
A v RYEGERAT R E Lo RS T O MM E S EORE L T L T 0 . BIRO%EES
TS SR T~ DR E T 5,

EEHEE

A 2 RBUFIZA > 7 TEG OREMRMED -6, B ETK, R, BEIEWLE Y
DA 7 ZEfFIZF LI T Y =7 MEAGED D 20 O H T3 5 10 FEE BN
FIIERBE (X v 7 R - R VT —) | Z29, W5, NEDKEE, NEEOA 7 FH5EIC
LT, ey MRS 15 FEMOF Tl 25 10 M OIEABIERRBUH E 2
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S D BUHEERTE D B 5,

Fo, WFEBRARICH L CHEBEENH O . MRIIMRREE A RO A &
L. 7>2 2000 4 3 A 31 ALK, 2007 4E 4 A 1 BTSSRI OB 252 1 7oA
WZBRDH DD, A > R THIZERS 21T - 7o 3id, 10 R OB ABLUIERBUHE & 238 H X
N5,

(7) Bl

T EhBiE
2015 FFETRRERICL D 2015 FEOEFRITILLTO LB T, 2014 FE LT
RBIR G4 3 1,000 75 INR LA EDIENITKET 2 B3R B3 2D WaABTEDN SMEE AN~
BiRIIANED RIAZRTH D, 7272 L, NENEANIZKT 28EIT, 2016 FFEELIE 4 42T
30%1 5 25%ICH|E FIFoiLd FETH D,

# 1-20 BADX A > K ODA DEE (BAL : EM)

ARG 1 & INR DL E 1,000 ﬁjﬁ?ﬁ L 1,000 75 INR BAF
WNIEEA 34.61% 33.06% 30.90%
(EABLR 30% + i d | (EABLE 30% + il 4 | (EARLER 30%+4E H
12%+BEBEWIBL 3%) | 7% +#E BEFL 3%) AL 3%)

SEE AN 43.26% 42.024% 41.20%

(GEABLR 40%+HR1M4E | (EABR 40% iR 44 | (EABLER 40%+#5 B
5%+#H HHIFL 3%) 2%+#A HBIFL 3%) AL 3%)

Hi8: JETRO A—A~— L JICA A FIVERK

A ZIEEFLR A

A FIR CHRBLE DGR ST b, 2N a2 L7256 OBURRBUE I, R 1.
2 A YT ¢ —8 L OHIFEBR ML T X T 10% Th 5,

A ¥ RITBT DIRREBEL, AMEBERPZEROMA A28 U T, ZERENAREICE
WTKEA D EABODEER SN D, BIZIX, A > FEEED B AREZED BAT D D> DB HY
BB DORMEZ Z T T2 GEIIE, ZEDOIHAWNZEE L, A v FEED 10% DOFRFRZ 1
RCD 508, IAZF- BARREITAARTIEABZMD DB, A > R TOMBIGEY]
AR D Z LI KD | ERIREFEOFME CHER S LD,

v BB D Bids

2005 FEIZBA S L AIMIERL (VAT) 13, BOE3ER | REEFOWTIUCHEM S
o, BiER LOMRGEIC BT 2 B EEBERE T OIMIE A IR G & 72 508, I —EAD#:
HEICITERBL SR, E72, BHICOWTIE VAT 23R S, i L5 Ol AR L -
JERABHIEE AR S - 72 VAT X 28N S D,

INZ L - T, FWRITIE U TRRLIBENEH S, LR, ERMZ 81 4~
5%. OO TIL 15%78 & EMEIAVY,

ZOfth, Wi OIRGERHICER D DT D VAT 205 AEAFURE (FREL - 356450 Ol A
Gie) IZKHh T VAT EMRET HZ N TE D, 7272 L, INEB A D2WmIREIZD 05
CST (Central Sales Tax, 15¢ EBL) 12O\ TIE, #ih O IRGERFICEIZ 2> I L 7=
VAT & OFFITRD TRV, Bl 213, BUEEEMIN D S00 - AR 2 A
DY Ao 72 CST ik, B HATRFICEI S 5 VAT L O THEATE e, B
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M= AR ELTRIETDHERD D, B, MEBZ5WinRGERIC#EE GBIl S h
% CST LMt 2 AN D ERIZ S - 72 VAT & O ITFRD i TWn 5,

- BB
HRBURIZ K > Tl ARFIZERE B0 5 BRI TEHE T, Hiry &, B
#11X International Harmonised System of Nomenclature (HSN) I[Z¥#EHLL TH VY | 1975
FRIFIE SR (Customs Tariff Act, 1975) 2SSV CHE OIS, BIBLTIEARRL, B
e GREE) BB, ZE HARUBL, FeRlBMBRLO 4 DB 0 > T2,

(7) FEA IR

A H O T R 30 2 5B L CHRGR &4, C.LF Miks+ari5 72 M (C.LF
itk > 1%) TIMEEENFHHE SN D,

A 2 RCIE, KBRS R BRI Gt B D BRI STV 5208, WEP & A7 Al
B & e END Z e D, A ¥ RADEADEED AR LA DR R & 72 5,
BLR I3 B EIRRA S E IS E D HIVTI Y | FARBIBLE 7.5% N AR KAk L Tl S
N5, 728, RELUS OB GBI ER D 2 HICITEARBBLE 10.0%53 6
INnb,

70, A 2 FEARPIEE OB E N OLHEITTLO LB T, A BRI
TEEE Ok L CEH S b,

# 1-21 A v FEABEIHEE ORAMERE O EHE

A £ 50 %y =R
1 H FronfliAs D 16%
2 H HWIRMEAER =D 12%
34EH HWIREAER SO 10%
4EHDIRE | B4 8% (7 4 H TEAD

HIZR: JICA FA IR
(DB (FHE) BaFL
AR B LTl A S 41 v REIN TORERRIZHAA ENHEAMIT, BN
THUE SN D AT D0 2 W B & | B AR SCHA - T2 B INBARL 3 2 PEfR T & 5
A TH Y . D7 OB (CVD) LFHIL S, BMBERERIT, 5245 B ioxhd
LWEELE IR TR OGN 12.5% Th 0 | I+ AR L N — A IR S
%

(7) 2 BB
A RENOHEE N HFOFRFELZH L7200 B TH Y, FiRiZ BCD%E & CVD
KHDOEEHD 3% TH 5D,

(z) HER1E N BB

R BIRE N BRI EEAMAE + FEABIBLER + 8 M BARIAE + 2E B OBl 2 < —RIZ 4% %80
FICHER LTV 5, LREoBNBIRL & Fsk, SOl e LTl A S 4, EN RS
HEAIAF D fh H OGEITIE, SRR OYERDZT HAL DA & 725> T D,

7 EWNEEIZ DD B
A2 RIZBWT, 1,000 7 INRAELL EOE&FEDINN 2155 BE 5L 2 A e L= A,
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Poonfii. APIMEERL, #GRL, — 2B, IABL, PRIRGEBLZR 307025 Z &1278
b, ZZTC, WEnBiET, MERBIEUTRZRSTNDA, WEP VA7 ADHAX
12.36% 25 H v 5, #iF RTINS U C BRI B 72 > TE v | Uttarakhand 1@
St EESOMALGTIBINNOL AL 6% & 72D b 0D, —fRIZ, ZOBERITHEE N
X OBETH D0, REMIKICEE SN L /8D, —EABUL, Bk OMER?
FHOLEOTAEEEDONERIIKI LT b0 THY . BIEL 12.36% L 72> T D,
—IZ A v RORGEE CIEAEEF ITRBE 208 L CTIREERFE 2 1T> T\ D, 2,
IO ORI A RIIEICEFE L, AR E U TEHA D Bia I LB & Al fERl o
FrL e Bl EEFNC & o THMEZRBISUBCER XIS 2T 5 2 LM TEH L0
IAV Y ERBHDHTEDTHD,
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wos
2-1

2-1-1
ey

RBAEZFEOR, - BT OTE AW REME R U/ R R O 58
RECEROEASRAENHME - BIFORM

ER BT
RKBR QBB EX R DR

WNRER & U CoKEERITIT, EIe R, AR M, REhmeE, mRkisie Sk
REENHY . ZIUDITRG L e DIE OB B, FIOBRE A BE L TGRS
L5, %4 & L7z Nainital i#X° Bhimtal #i%, JLIZHIKHEIFEDS 40ha DL E & HEGRYR &
SAKEHRNE WO MBRENR BV | BRREORBEOWRANENL ), TO2D, #
FUAGHRIR DY, DO FBE & A TEONKEE(BIGOMILT) & KEUENR B &N EE
A bND, WRFENDRWVERBA~OBRZMG L, EREHZ &V 1kD, AiEFRIRE
ZIFERMEICSET 52 2 L TROBHIEN b @O bND 2D, RE 22K ESEN R W
SN b,

By, BV RIEXICEBIT 2 —ERE A FF O X L0WNE Tk, R L REH & o
KRS & PR3N 2 272 KIRZALDEN TR SN D, TS K-> TEEN L DR
ENEREE THENT, EEXRMFBIRE L 0d, AMFREOERE TIL, B (W7
Fa) OBERERET HERLY VEORERS, -~ W - LB RLEOFFERERSE
JBA T O, B D DEHBENEL D, bk, KOZEEORE, HKEAM =
A MRALEE O KR, BERFBIOE 2 4 RBEL G T,

HH g JICA AR TERL
X 2-1 ARG SRR S 1 5 V8 DB EAES

ZOMENS DB A F L EOEHBZOMANIIL, BRFRELMFETL, 22XV
EBICIR LG T 20EN D DH, EORKFIEEL LT, 1960 FR070 5 JeiEqEE T
Bk 2B AR RO 2 R ALK E OB ER ST ZERR T S C & T, HEHRIEEIL, WM EED
ZWEKBLIEASELZLOTHY, =7 L— g IEBELKIBAEHIKIZEDS Z L TK
P OWFMRBEERL O THAMATH D,

LarL, AFREICH L ERIIZRICAESRA T U ERHELTBY, Zhbod
R FIETIE, KEBEBZME L TLEV., ShiXEBICHESNTWAIEEAS 4
FRAIELHZ LI, HICERRICEREL R T ZERFETH o7,

T TEFRBE SN TEION, ZOR B2 LoD, [KE OB MFAIRIE 2 MH
HEBRER G E TN D MR HIN ThH D, ZOHFRITbREL R Z A T D03,
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AN OBERIEENGRFEKREZ LV HT=T VT N AT L EOBBERALEE LA
DRIREEIFLLE DAL AT TN @R ERRR K 235 0 T RUIRISIF 2 A 73 b 5, R
5D WEP v 27 & (Water Environmental Preservation System) 1% OiFEERE
HAD I L KIREIRZ A 7187,

*® 2-1 REBRXIFAOIAT

REREEE
B A B (SUHIEAR) o ST

W E R "
ERAER S D% LR e EAEDR
fREEICIHKL. = ers e
i AL A, S
NUCHRELE Ry, ERGE
FAEEBCEE KRR
R, < Boro s
SaERLLEE LEIEAODO oA
BREES TR RIS LR, R
ISEREOBE e RS % ﬁm_; Faely
KOHERETE, B LCHOMIDIEL TPUSrELE
R OF DI R o LC, G e
BELEL, DDOE Zl RGBT

s BRENSS.

HHL: JICA A HERL
2) BRI REBOER T

R OAE I, FAEPR & 72 D418 - TEPKOLIRRREE - BHERE - BPEXEIC

BT D15 GLIE I RLPR AT D EA bt 5K 72 & OWRA TN ORI R & | WMBE o b0 DE
PR ER R ST KB S D, BT I3 FEMED BRI BLE T L KRR & B & 2
T O, BFITKEZDO L DIZHT DR P LA R E W, 2L, REDOKRE 72
PR T K & B~ TEASME D & 2 IR IR DN 5 7oK O - £ - b5
FOGHA R D RCHETL, KEZLORERRENZ EHEHBIZETONS, BARATHIT
ML TGY RS AR R & LTG)?JWK%E%'J%@@%%?%E\ B DKE D O D EHEREAL
pop tel: SHIYIRY - S QUARAY T il e

=7V 1\5'4’70>II7*Jpxuﬁlfﬁi A H X A RAWE S LA, —E X A
P L SR L7 ETHY | KEXRZT V7 M A TOFREEITIX, BA A L
A& L WBME L, —HEX L, FHIEX L0 G)IZ L THZ L FIRIIZ Lo
TWn5,

(3) WEP v AT ADEFITHBITANE ST
WEP v A7 A%, PRk 24 FEIZASAEFENBAKBREFSS LV EINEEZZE LT
B, WoOKESREFRME L CIEkmoRGS Wz 5,

2-1-2 BB - B oBE

(1) AT LIERL
WEP > 27 A%, P bICeRE T AR RALEE & Kb CBREJT 2 [ MREE, &
NN Z o SRR R —RA LR 7B —7 VTR SN,
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HB ARV H RS WEP VAT L0 7L v gD
X 2-2 WEP ¥ 2T LERA A —VK
(2) BHIRE

WEP ¥ 27 A, EE~OBREMRGHFOR LR LIRN L] TH D, WEP &~
AT LOBRAFERREHEARIT, TR O EE RIS E OB R IS E NIRRT E o ey
JESZETHRAT 250a0Mil, KOREBIZEN D BRIRREIICH D, WEP v 27 A
X, KYEORAEZIH L OO REDOEER A MIGT 2 & 9 BB Z R U 7o i Se s By o
BT AT RS L & NI ATBOE N TRBFSEAT T HLIRIBASE S 4L, 2006 4FI2H AT
Fara s L, 2o, MIATERE N BARBISERT & odLF <, FE, KE. FM1YTh

Frf 2 BUG L T %,
WERES RO L O b E 272, AL ORFRIZILLTOLEBY Tho,

O =375 15 VN -3
H-H K OEEZIEE L 40~60mg/L Th v | FHEELE & TR 5~8 (5 DHE 1 %
£,

@ IREPHIC R SEREMR =Y T
WARIEE N D60 HE 5 SR ERE KX, O COEFEDMK LR CAE
L0 MhOBRITHIIEEND Z LD, KT ORERBEDSHERF SN D720, &
TR BE DV AFIEFK DAL 500m LL BICATE Y | BICEBICRMFHE T2, %
7= RIREREEE X E FBBIDNARETH Y . ZOMEAREST RIS KITEDH 2 &
INTED,
@ A5 IeiEiRE
Fp R AL E A RIS E S LD 720, EIREHNA S T, DO (AR E)
RIS U7z B EhIE & /TRE T 5.
(3) WHEDARYY
WEP & 27 A%, BBREHEDR/2 S 2 %A 7 (120m3/h, 80m3/h) 73& 5, 120m3/h
ORGARIIRD LB TH B,
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H i AT R RS 4 WEP & 27 A3 7Ly R IY
2-3 WEP > 25 A (120m3/h) H4F

(4) Btk
WEP 227 4150 AARENRFZMEITIKRO L0 T, Fife i+ 2 FEIEEOR
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# 2-2 WEP 2 X5 AOBEIRFE

LLE AR 120m3/h | 80m3/h
o TR fdEE 4,930 5 | 4,250 5 H

FeEfibiadtiE | 1,400 5 | 1,080 5 H
YEaE | VAT R 1,270 5 | 1,270 5H
7t 7,600 H | 6,600 J5H

it JICA SR 1ERL

(5) EWNADERFEERE
ENTOZEFEREIT, REOLBY X LEREFEINTHE5 5B THDLH, ZOfh, i
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# 2-3 WEP X5 AOENIKFEERE

Zi ST | AR T 5%
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L JICA TR I1ERL
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IKIRHEE 2 U 22 W B~ OB R A E ORELIR T IE, EEREEEENET D
N5, FNHEDOHEIILLTO LY T, WEP ¥ 27 A2 L 9 REIRIERIC X A lpHEHE
BRI, BHETORE D O ORI TR 72 B EN H 5,
% 24 WEP V27 AQOEPBLE, L Ok —%

e R B P SR K e (SRR fiE) TRIERSCEE (27)7ME) RIS E (KR 7)7MiY)
W (RUAE - R fT) 0.80f&M /% 1.46{&1 % 0.72f8M %
HEFFE (SRS R0 ) 0.54{& M 154 1.15(&M /154 0.215H 154
R R SR I S 40~60mg/L 8mg/L 8meg/L
IKRLZEB ~D XTI HE o RN T (i i 5 T &R O7= %GR ] R RN EE
[LESHIEIES 90%F2fE 10~50% 50%F2 i
ALt &% wiE | ra
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Akar Impex Private Limited
1986 FAIZED J A X PSS OHEKIMEL > 27 A A —F1—, Indo Phyto Chemicals
(Za—TF V=S OlFrE, vy ZT7— RO THIZEA), Naraina
Hospital (7 ¥ 2% o MNOFRANLHBE) . Jindal Power Corporation (37 /L7 >
FMOEI ) 72 EITEANEGER & D,
UL 71 F O BRSO AiFS 1349 165,000INR - (9 274,000 1) Td 2,

Hi 8L http://www.akarimpex.com/

Energy Equipment
2007 FFRIZED T = v T A ORFET JERGLCIRK S AT L ORE JRFEEAT 9.
WAL, AfbEzhLE LicA v Rig KO 7o~ v | Reliance
Industries, FEEH i &R TES KT O Hindustan Unilever, [E5EEHER T
& 5 FLE LA @ National Dairy Development Board 72 E 1238 ATEZRE R & D A3,
BSOS II A TH S,
Supernova Technologies
DA, 7Y% T — N L% 2 2 BRI A — 1 — T, 2011 4
\ZIX7 Y% 7 — MND Sardar Patel K5 &85 L. KBt 4 WKL E % [F)
INN Gotri #IZFERERE L 72, DO EDK FIZ K 5 H D ~NIFERLE B O 13 it
STV D, [ AT AOffikIE 80,000INR (£ 132,880 1) Th 5,

Hi# : http://www.supernovawindsolar.com/index.php?id=1
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TG ~OIRIEZ NN D E Vo BEETH D,
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o, LoLanb, WAREIZMEANCKE < B0 | N OWERHMEC/KE DL
PEENIEFNEMETH D Z LD, WEP 2T 4D X 5 R¥EE OO FIFITERD
HHETLPHLMNITERY, Z07), FERODRIIZLDEDOMRRLBED A MR
NS, BARAELNDIHEELH Y HATEA~OS AR R E 7RO —
DL oTWNA,

T IVE TOUgSEH DRERE

WEP v 27 Aidd &b LR 2 Rk U CRs L8 iz v, BN~
K D728 OUEH T O FAEHERST2 T Tle < L TEPSMZ 2720 B e WEANC X 2 FE Bk
EWVIS REMIIC S Ko T, MAMELICREMRAYICR Y H L7z, BIETIE, ENTHICR
59, ARt TREZKERMEROFRERMPHEER SN 2% EEToOfGH
HLIRATEY, BESEEO SO 8L LT HEZEA~ORKEER ] &N e st
HEIZED TV D,

WAL FEREIEAT Dt & 72 o T DX, BT BAREBERE D b IRFE BB |2 B8 - 7o R R CEWN T
BB B I FIR K &G AT S O T E TORGEROTZ TH Y |, 2013 (2
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TN REFEADIRFICE 572, Bl B R A/— Ff— L IRFEEM Z A L.
HHEEWN CORBIERIZHT THLEREDIFET Th 5,

AV RIZEALTIE, A > RS OTEBA I E 2o, kg A v g sid, 4
v R SRR O R AR TR T4 B T RO B A ST T o {3 4 221 2013
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ICHSTA > FEEZAT O 0 L, AEEHEZIROMREICLIEN L TWD, ZOHROTE
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AT RSO BRI 1T 2R B 1T, 0 2R FER %8 & TS < U~
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NIZEENZES < o T, REMHERE, REELIED ODA &L LTRET O
Koo FEFEFEEIT, A 2 FTE~OFEE S VI —HThH D LRIRFIC, kT 2
FEEH DR LI X TV D,

RREFEOUIERIC K 5D EHISREFE ~DE#R

P RS RIZE LR, HUBIT B B3 A% &L DOEHEBIRN —F TL DB I
D& TSI LDFERELEIVBVERESS VICHEBRT 243 ZHfEL, Hooll@Es L
oAl LTRHOFEETHENT 1T LA EOEM - 57BITHTEENOTEL TV D,

AREEI (WEP 2 27 L) ORERKESS D2 < (THTH/MERENS OFTETH Y | 8k
THEBan, BFHBin, BEREMFELIIIIED 5B U THUTREG ~ DB MR LA £
No, £lo, RERBINIENOHTEH DT < 2680 vz, USRI 72 ek
fircdn Z &b, EHERRRIIEBI TdH %5 TERI b R&E 2L A2FE W5, TERI ©
BEIT, A > PSRBT OKEIRLKBREBIEDEINE R R DA A —DJHH £ < |
TERI & O IBRBHETE U, A > FRENOHIFERESCEGHRE 6 D1ER H 15
S, [FIRHZ B ENOEAN G OTEMEAL & - THIfF S D,

INLDOZ LG, REVRARBORIIE, IHEHIRORFIEIER RN R E U,
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FIE EHPRAEN D HM - BATICBIT 2 AER OVE AT REHE DR
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3-2

GRS

L5 - IR ORETEE) (I, RARLY)

WEP > 27 MMIHNICHRE SN D720, IWFHER OYLECRIUT R AT, 72, ERE
ANFFTHELNTWDKEDN T — 2 DENERL 7T 7 TiE, ZOA /37 FORE SR
HE SIS W, £ 2T, HINICRIET 2 [IRE R E O A2 & iRz oKk T o
PR ERCHIH &V o 7o R~ O BREE A X 2 72D LUT D 1/200 KURERE 7 v
B L BIHICFF HIAT . A =& — ViR BA /) (NLRSADA : Nainital Lake
Region Special Area Development Authority) 35X K « =3/ —&IFAIERT

(TERI : The Energy and Resources Institute) (2%} LT, WEP ¥ 27 A DA%
M 5 L, BT NVEB M LB FRIEKOILBOTE A M L—va VY
T A B LT,

X 3-1 RIS AR
NLASADA ~DO#E/r Tk, EFE A > FENOMKELZEOHE ICHE DL > T 72
Kumaun K% P.K. Pamde Z#Z b HIE L TR Y, Tieda X F&HTE,

© FxITE ST, KIEREZBEEE T, @mRED DO 28572 & o BIiERm
ThD, KEEBIZOWTIE, A > FOLUFESHORRE R SHEL TV D28,
JKIRIRE 2R L 72 2 L O HEEM T RIICIIFAM S Tuneny,

- BEIC Nainital #lIlZ3EAL TV ADS &R L7220 R, EAZEL, BADRZ
FHaREF LIz,

BRI - BT OBLHE B HERRFE

EFELISMZ TERI 7266, WEP v 27 A0 K 9 e [IRIAEE 2 X DI oK E
HE DA FEWNBEASRITARMER & OE# A 572, Nainital {#121X ADS, Pushkar {i]
IS e KRB I L 2RREENEA SN TEY, i T NLRSADA MWEEET 5
Bhimtal #72>5%) 3km Efftr72 Naukuchiatal #iC b 7 O T BRI TO R — U FHEIZ L
ST ADS BREEINTZ, ThHDIEMnb, A v RIZBWTIE DO fEtkEHIFE LT
ITEIRE L TIBERIR N TR E B X biILD,

EFE® Kumaun KFEHFEO L 512 WFFEE L0 CTIIKIRBEE OB KIFTHA DK
BIZOWTOBEN B DM, ITBHERE O FHR L~ WIT BN AR 5370 fo . KIREE
JEz i LT LE DBRSIROBEABKARL LTHEDOLN TS LEEALND,

D10, [IREMFEEE IR OKBEREIZ B T2 bR &L DM HONT, FE
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AEEBRTHEONDT =X 2B U THLNCTAZ RN ETH D, W& GO KIESR
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LY 1HEUEOEET = BN L D,

3-3 B - BT O =—XDOHERR

3-3-1 KEHEOZR
A2 RTlX, NPCBIZLZIIBRET=X ) v 7#fEZIZUHE L, KFEOHHEETY
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BEOFMITHE STV D A, NPCB O#EETIIKEHEFHROY 7 vKkoH
VEL BREUE T, KTE. CEAER I RIER R S O E R OREII R < BB
S TWD DO = BOD 72 & OKEHE OH—HOEFEMEIIMR TE 20, Fio, Mo
JEJE DK BRILUTEK G T O A D J a7kl 2 K36 O T, AEIOFHAETH HAL7ZK
m%DO%V@?ﬁAﬁI L AEER SN TN & D, NSO KEREE
IR ST D & ;’cmzrﬁcu\o J2B%. NLASADA ik B3R AT 4> DO i

®fﬁﬁﬁl%%abt% Z Bhimtal #i0&EHE KO K& SHNBEL ETH -7
Z & &3z, ADS 75&&\&%@/\6 Nainital il THEE D DO fEIZ ARV & v H
FRIZZ DN R T2 o7, DT80, RSO JRFPH—H 1 miR R SA K & E G
T& 2% WEP v A7 LMIKT 28 RFBOKRE R AT bz,

7272 L. Nainital fiiCEA L7z~ A 7 a7V o7 L—y a3 VEETH S ADS
I KB IIHIET 2 b DD, 7 1 A7 JEINE m OFFHTOARE ~D R A2 R X
RBOBNDH,WEP AT A LT D L DO BESEDEREIIRERERHDLHDOD,
KRS 2 3 5 = & CRB ERBOWAKBERIENZ£E L2 Z D, MRk To
BERBEITI—EOHELRDO NS, TD1=H, ADS & O A2 E0B A T WEP
VAT DOEBNMEENIGET A Z ENEETH D,

3-3-2 BRAHEO=—X
ADS L OEHHE TOHEIILLTD LBV T, HEE IO X - THEFFEIERICRE
TR HIEE RN T& B,

# 31 ADS & WEP R 7 LMD R bR

U PV (G B ) FEMBERNA TR CLLIL DE [ R B
WEP & A7 A #98,500 7 %152 HH #9150 5 M
(BB - W 5 e A Fr) (120m*/h HFEA R 5
ATERAT5548)
ADS 45,000,000INR 1,800,000~2,000,000INR 210,000INR
(Nainital 11) (% 7,475 HH) (% 299~332 K1) (#9350 5 1)

HL: JICA A HERL

NLASADA 73EH LT\ % ADS 1%, dfiEdk L OSEE HIZEZNERSEEIZ L 5
KEUER R FEE CTHbI, HEOMEREIEE X, 2014 4% Tid NLASADA 73,

2015 E0 S ITMBUF AR DA TEH ST\ 5, NLASADA [Ei &5 O B i

OB, KR BIE S 2 B & O ORI TH D03, F OIRE) T REILEICH

JEA =Y 7 OBRFERLSC T HIBA RS I AR > DI TRV | 2014 4 FE TD ADS OHERF
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3-4

EHEM PRI, WOMM L FEZEBERLVINALOBNENS Y ST,
NLASADA (%, ADS [3/KESEX R TdH D 726D ASRAYZ IR D KPEF] L 2 4
DINBURFHERE R0, W1 AR — FED L7 U =— g URBIHIRD R R 2 U3 %
Nainital Mi2MEHERFE P 2 BT R & L DE 2 T, ADS AR R H > THBUF &
sl AHRTIR, KO0 K WEED M BUN AR E B 2 A 5128 - 1o i
N5,

> T, WEP A7 LIFINBIFIT 9 2 AERIAERE B O HI & W 5 DRI T
SRS

45 - Bl & BERERRE L OB AR UVE I

AV RIEZNET, KEOKESEL BERBERRE L L TR, WIOKELEER
TAAERH RIS & R #LATE TRV |, 2000 FLAEIZIAE OAKEBEID b AR
BOMATETND, ZOHRE LTET HILDDIE, 2050 G127 B & AFMIFH AT
REKEIREE ERD & OFRIARNS . AOBEINIHE S AETEBOHM & KEREE DT
VRTG U ADIE T D, — 5T, WIEL OB OEITROATRREE OIS T, 1]
BOKEIZHROELEA TIERL G TERWREE TELLTNE, T0D, &
HRKER THDLNEWED, AROKFEE L TOMRELZRBETE ko TW5%,

A ¥ ROFEHETIZ, DO & BOD D3KE W EEHEL 22> T b, DO R L BOD 121X
FHBEBIR N B 5 & W biLTE Y . WEP & 27 Al DO JEEE & B A ERR Ui £ <
REFRETH H Z L b, KEREITH 2720 E ACWMTE~D WEP VAT ADE A=
—RFIEFICREVEBZBND, L LS, BOD XN 04 BAYCHiAME A
MR Y FWIORHESPREIZIS U TRARD Z LD, IREHIEBZREORIUEE N L
ETHD,

723, Nainital i#<° Bhimtal i3, HURKO EELBIEERE L COFEERDRE N
ZEnn, AL TE D LV ETORREDM | Lo ToKEYGE~D A o RAIBILR
FEOHMHELE, LNLARNS, WP P27 A0 RIIEROKELETH L0, &
B DU I ITE R DI 2 R 2 T E e, 2oL, A v RABIRE ~
DO+ 7RI L > THRE S DI LENH 5,
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ODA RAHHE

BET 5 ODA RO X F— A
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VETH D, i, HlsZ X o> TRRDWEIRSCKE, RIEOFMEIZ X > THET
D WEP v A7 LOHRBBUNERT 2720 TH D, A2 R~dD WEP 27 A8 A
T, RS L el & TOWRATINOKENRE K B2 DZ &b, 1 FUED
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TIE—MIT, BB OB ANICEE U CITEM AR B & TS T =07 ax b
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57 Cdo 2 RIRAFREEIE 13K TR L AKESEDR b B OHERIXIZIE R ATRE R 720,
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FELER)

Current Situation of Issues in Target Country and Region

Lakes and ponds mean a lot for India, in terms of its functions of not only drinking
or irrigation water resources but also cultural or historical values. However, a water
quality improvement in the rivers and lakes is a pressing issue for India that has been
experiencing a thriving economic growth, resulting in an intensification of urban
activities in cities over the country, and water quality has been worsened by nitrification
due to high concentration of nitrogen or phosphorous. The government of India has
proactively addressed the water quality improvement through National 5-Year
Development Plans since 2002 with a total of 61.3 billion INR for an improvement of
river water quality by mainly sewage development, and that of 10.4 billion INR for lake
conservation. The government allocated the budget to mainly sewage development and
some in-lake measures such as aeration equipment or biomanipulation for the 62 lakes
selected as conservation target in the National Lake Conservation Plan. This implies
that there seems a certain level of understandings for an importance of in-lake measures

for a water quality improvement in parallel with area-wide measures.

However, the increasing volume of water pollution in an inflow gathered from urban
activities is too large to elicit a satisfactory effect from those measures. According to
“Status of Water Quality in India -2012” issued by the Central Pollution Control Board
under the Ministry of Environment, Forests and Climate Change, the water quality
category of many designated lakes under NLCP was classified as worse than B class
standard of water quality criteria, which definition is expressed as “outdoor bathing”
with limits of maximum Dissolved Oxygen as 5mg/l or maximum Biochemical Oxygen
Demand (5 days at 20 °C) as 5mg/l (Ref: “Tolerance and Classification” (Bureau on
Indian Standards, 2010)). Given the fact that one of the requisites of designated lake
selection under NLCP in 2001 was being worse than B class, it can be said to some extent
that the effect of those water quality improvement measures for rivers and lakes has
not yet reached to what Indian governments had expected.

India, bounded to the north by Himalayas, has relatively rich water resource with
nearly 5,000 of large dams that exceeds 15m in height above deepest riverbed or 1
million m3 of storage. However, the Ministry of Water Resources forecasts that the total
water demand will exceed the available water by 2050. Many of large lakes in the
country have recently abandoned their usage as drinking water resources due to water
pollution. Therefore, the revitalization of lake function by improving water quality is
one of the urgent needs for water sector in India.

The survey target lakes, Nainital Lake and Bhimtal Lake, used to function as a drinking water
resource to the surrounding residents. However, it does not anymore due to a recent deterioration of
water quality. Due to more than 25m depth, both lake have thermocline between upper and lower
layers of lake in the rainy season with higher temperature, that causes an extreme anoxia condition in
the bottom layer of the lake. In addition, many nutrients such as nitrogen and phosphorous flowing in
the lake by the rivers, as well as elution of nutrients and metal ions from the bottom muds worsen the
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water quality.

Figure 1. Physical shape and DO concentration in rainy season in Nainital lake

Figure 2. Physical shape and DO concentration in rainy season in Bhimtal lake

The state government of Uttarakhand has placed aeration system called Air Diffusion System
(ADS) since 2007 in Nainital Lake. ADS is consists of circle discs that emit micro bubbles, bringing
water quality improvement effect by an increase in DO concentration and circulation of upper and
lower water mass of the lake. Although, the survey found that the concentration of total nitrogen in
Nainital in the rainy season reached to the similar value of inlet raw water to an common waste water
treatment plant in Japan. On the other hand, in Bhimtal lake where ADS does not exist, the high
concentration of dissolved iron was observed that was caused by elution from the bottom mud. &7

Figure 3. Concentration of total nitrogen in Nainital Lake

Figure 4. Concentration of dissolved iron in Bhimtal lake
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It takes long time for sewage development to bring the effect of water quality
improvement. There seems to be a high expectation for oxygenation technology to bring
a prompt and a direct effect of water quality improvement of bottom layer of the lake.

2. The Result of Applicability Assessment of Technology in ODA Project

The Water Environmental Preservation System (hereinafter referred to as “WEP
system”) is an underwater liquid-gas dissolving apparatus, jointly developed by Matsue
Doken Co., Ltd. and Public Works Research Institute of Japan, for improving water
quality of lakes and reservoirs dramatically. The features are as follows;

1) Extremely effective, energy efficient oxygenation method
- Utilizing water pressure enables it to discharge 40 to 60 mg/l DO (5 to 8 times
more effective compared with similar products)
2) Widespread diffusion of DO water
- Range of horizontal access of high-concentrated DO water exceeds 500m
- Generate no air bubbles, preventing a stirring up of bottom sediments and
keeping water stratification
3) Structural simplicity for easy operation and maintenance
- Automatic monitoring devices allows an easy operation
- Composition of devices is as simple as the traditional aeration methods

In addition to those technical advantages, WEP system is also superior in its cost

including initial and operation and maintenance.
Figure 1. Cost Comparison between WEP System and ADS

Operation and
Initial Cost .. Maintenance Cost

Hiot e (Purchase and Installation) Heeilely (e excluding Electricity

(Yearly)
WEP System Approximately 50,000,000INR Approximately 313,000INR Approximately

(Including taxes and freights) (when applying 120m®/h size of WEP 60,000INR
system for operating 5 months per year)

ADS Approximately 45,000,000INR 1,800,000~2,000,000INR 210,000INR
(Nainital Lake)

In India, many small aeration equipments are installed but less oxygenation
equipment similar to WEP system or ADS has been equipped. Since Indian standards
evaluate the lake water quality by DO and BOD values, it is expected that Indian
authorities recognize the superiority of WEP system in terms of high concentration of
oxygen and its spreading ability.

It is, however, noted that WEP System does not decrease in BOD concentration
efficiently. The survey team calculated it takes more than 10 years for an installation of
WEP system to decrease the BOD concentration to the standard level in Bhimtal lake.
Area-wide measure such as sewage development make the BOD concentration more
effectively than in-lake measures such as WEP system or ADS, as the BOD comes from
wastewater from human activities. It is important for an introduction of WEP system in

Indian authorities to gain an understanding of such scientific features.
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3. Contents of Proposal for ODA Project

Water environment and conditions in the lake varies individually, as physical shape
of lake, water quality, temperature and so on influence on it. Therefore, as is the case in
Japan, WEP system requires a test operation term to confirm the actual and detailed
effect of water quality improvement numerically. On the other hand, Indian authority
normally requires the submission of experimental and scientific data of effects, as well
as operation and maintenance cost breakdown, when introducing a new technology. In
addition, as mentioned above, a recognition for a limit of capability of WEP system is
also required.

Therefore, “Verification Survey” under JICA’s proposal based program seems to be a
desirable ODA project as the next step.

The target lake in the Verification Survey should be Bhimtal lake, considering the
following reasons;

Bhimtal lake has very clear thermocline in rainy season, and observes
relatively many elution of nutrients and metal irons

The assessment of water quality improvement by the WEP system is easy as
there is a single inlet from the upper river into the lake

Effects of both WEP system and ADS will be influenced each other when
installed in Nainital, making the assessment of WEP system effect difficult
The superiority of WEP system to ADS in terms of physical and monetary
effects will be comparably shown to Indian authorities

The expecting effects of WEP system through the Verification Survey are as follows;

Drastic improvement of concentration of DO at bottom layer of the lake by up
to its national water quality standard
Rapid reduction of elution of nutrients and metal irons

Gradual reduction of BOD concentration

4 . Business Development Plan

The expecting business scheme in the future for the WEP system is the EPC of 2
kinds of products; WEP system and oxygen dissolution device. The market of the former
1s a public, which manages a deep and large lake, and that of latter is a private, which
is more small-scaled and business-oriented.

The promotion activities in the public market will be done in collaboration with local
business partner with utilizing the results of Verification Survey. At the same time, a
reduction of manufacturing cost by using locally available ready-made or general

equipment.
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