








sum-i 

esckþIsegçb 
1>RbvtþiKMerag 
1>1> karGnuBaØati³  

karsikSasþIBIKMerag BRgIgRbBn§pÁt;pÁg;Twks¥at;enAkñúgTIRkugesomrab KWCakargabnþBI TMhMkargar 
Edl)ancuHhtßelxa enAéf¶TI 29 Exmkra qñaM 2009  rvagRksYg]sSahkmμ Er: nig famBl  
rdækrTwksV½yyt’Rkugesomrab  nigTIPñak;garshRbtibtþikarGnþrCati Cb:un ¬JICA ¦ .  

karsikSacab; epþImkñúgEx]sPa qñaM2009 ehIyRtUv)anbBa©b;enAExsIha qñaM2011. 
kñúgry³eBlRbEhl 28ExenHRkumsikSa nwgeFIVkarsikSa edayshkary:agCitsñit CamYynwgm®nþI 
CasmaPaKI MIME nig SRWSA . r)aykarN_bBa©b;enH bgðajBIlT§plénskm μPaBenATItaMg 
KMeragpÞal;énkarsikSaelITwkeRkamdI .  
  
1>2> eKalbMNgénkarsikSa 

eKalbMNgénkarsikSa KI ³   
 1> edIm,IeRCIserIsykRbPBTwkfμ I sMrab;RbB½n§ pÁt;pÁg;Twks¥atmYyenATIRkugesomrabRbkbeday 
RbsiiT§iPaB nig nirnþrPaB .  
 2> edIm,IeFIvkarGegát elIGNþÚg EdlkMBugeRbIR)as; nig vaytMél elIlT§PaBTwkeRkamdI .  
 3> edIm,IkMNt;BIKMerag BRgIg bnÞan;nUvRbB½n§pÁt;pÁg;TwkedIm,IbMeBjtamtMrUvkarTwk Edl)an):an; 
s μansMrab;TIRkugesomrab rhUt dl;qñaMeKaledAEdl KMerag )ankMNt;  .  
 4> edIm,IeFIVsmiT§isikSa elIKMeragBRgIkRbB½n§ pÁt;pÁg;Twks¥at EdlKMeragenaH nwgRtUvGnuvtþeRkam 
CMnYy\NTanhriBaØavtßúrbs;  ODA Cb:un .  
 5> edIm,IerobcMEpnkarGPivDÆn_  RbB½n§pÁt;pÁg Twkry³eBlEvg rhUtdl;qñaM 2030 nig  
 6> edIm,IbnþkarepÞrbec©kviTüaeTAdl;m®nþIsmPaKIkm<úCa enAkñúgkMLúgeBleFIVkarsikSa .  
 
1>3> tMbn;sikSa  

tMbn;sikSaKWRKb;dNþb;eTAelIRKb;XMu manenAkñúgTIRkugesomrab EdlbegáItf μ I nig XMumYy  
EdlenACab;TIRkugenH KWssrubcMnYn 14 XMu.  
 



sum-ii 

1>4>qñaMeKaledA ³  
qñaM 2030 RtUv)ankMNt;CaqñaM eKaledA sMrab;Epnkar GPivDÆn_RbB½n§pÁt;pÁg;Twks¥at 

ry³eBlEvgEdl)anelIkeLIg dUcEdl)an ÉkPaBKñarvag Rkumebskmμrbs; JICA nig PaKI km<úCaenA 
kñúgExmkra qñaM2009 .  

 
1>5> viFIsa®sþkñúgkarsikSa nigsmasPaKénesckþIRBagr)aykarN_bBa©b;TI2 

viFIsa®sþEdl)aneRKagTuk edayRkumsiKSa kñúgr)aykarN_dMbUgrbs;eK RtUv)anGnuvtþ kñúgeBl 
sikSa . edaysarkarsikSa RtUv)aneFIVeLIgCa bIdMNak;kal . r)aykarN_bBa©b;TI1 ¬kareFVIEpnkar 
pÁt;pÁg;Twk¦ nig r)aykarN_bBa©b;TI2 ¬karsikSaTwkeRkamdI¦ Edlerobrab;xageRkam RtUv)anerobcM 
eLIgkñúgry³eBlénkarsikSa .  

kñúgEpñksikSaxagelITwkeRkamdIdMNak;kalTI1 rYmmankarsikSaCamYldæandUcCa karGegátelI 
sareBIP½NÐGNþÚgkarvas;sÞg;edayeRbIR)as;crnþGKÁisnI  karbegáItelIkaryl;dwgsþIBIkareRbIR)as;Twk nig   

karRtYtBinitüCamUld§an elIlT§PaBGPivDÆn_ TwkeRkamdIedayeRbIkmμviFIkMuBüÚT½r . 
dMNak;kalTI2  RtUv)aneFIVeLIg edayerobcMnUvEpnkar GPivDÆn_ ]bkrN_ nigeFIVsmiT§isikSa elIEpñk 
pÁt;pÁt;Twks¥at . dMNak;kalTI3  RtUv)aneFIVeLIgEp¥ktamB½t’manCamYldæanenAdMNak;kalTI1 .  

-dMNak;kalTI 1 ³ karsikSaCamUldæasn elITMrg énGagTwkeRkamdI .  sareBIP½NÐGNþÚg 
nigkarBinitü CamUldæan elIlT§PaBGPivDÆn_TwkeRkamdI edaykm μviFIkMuBüÚT½r  .  

-dMNak;kalTI2 erobcMEpnkarGPivDÆn_ nigsmiT§isikSa .  
-dMNak;kalTI3 karsikSa nig vaytMélelIkareRbIR)as;TwkeRkamdI .  

 
1>6> matikakñugr)aykarN_bBa©b; TI2 

r)aykarN_bBa©b;TI2enH Tak;TgeTAnwglT§plénkarsikSa enAdMNak;kalTI  1 nigTI 3 . 
 
2> lT§plénkarGegát elIRbPBTwkeRkamdI   

2>1> karGegátedayeRbIviFIsa®sþ Geophysic  
karvas;sÞg;edayeRbI]bkrN_  VES RtUv)aneFIVeLIg enAkñúgtMbn;tambeNþayRcaMgTenøsab 

kñúgry³cMgay 30 Km enAEpñkxagekIt nig xaglic éneCIgPñMeRkam . tamlT§plénkarviPaK 
kñúgkarsikSasþIBIRbBn½§pÁt;pÁg;Twk sMrab;tMbn;esomrab kñúgRbeTskm<úCa ¬qñaM2000¦ )anbgðajfa 



sum-iii 

TMrg;RsTab;dIman 4 RbePT.  edayeyagtamkarsikSaenaH ¬qñaM2000¦ Tinñn½yPUKBÖsaRsþ RtUv)anViPaK 
ehIyTMrg;PUKBÖsaRsþ Edl)anviPaKenaH manbgðajkñúgtarag2>2 . 

 
lkçNPUKBÖsaRsþ nigClsaRsþénRsTab;dIenAkñúgtMbn;sikSa 

sBaØa 
RsTab;dI 

Gayu kMras; 
¬m¦ 

BN’na lkçN³varIPUKBÖsaRsþ

1. Qal s½kTI4 
¬hULÚEhSn¦ 

10-20 RsTab;dIl,b;
l,b;xSac;edaymanCati)øasÞik 
dIxSac;FUr 

kMBs;TwksþaTic³ 
0.855m ¬Exmifuna 
qñaM1997¦ 
kMritRCabTwk³ 
1.87-1.67x 10-2 (cm/sec) 

FaTwk³ 444liters/min 

edaymankarRskcuH 
073m. 

2. Qsd 
 s½kTI4 

¬EpøntUEhSn¦ 

10-30 RsTab;dIl,b;edlUvI
 

3. Tcy s½kTI3   
 ¬ PøIGUsin¦ 

20-50 RsTab;PøIGUsin
 

Aquiclude -Aquifer* 

4. Mbr emsU‘sUGiuc - RsTab;fμ)ateRkam mindwg 
cMNaM³ taragenH RtUv)ancgRkg nigEktMrUvedayykTinñn½ymkBI karsikSasþIBIRbBn½§PÁt;pÁg;TwksMrab;tMbn;esomrab 

kñúgRbeTskm<úCa ¬qñaM2000¦ . karsikSasþIBIRbBn½§PÁt;pÁg;TwksMrab;tMbn;esomrab kñúgRbeTskm<úCa ¬qñaM2000¦ )anbgðajfa 
RsTab;dIenAesomrabman4RsTab; ehIyRsTab;TI1 nigTI2 xagelI CaRsTab;EdlmanTwksMxan; . Tinñn½yénkarGegátelI 
rUbsaRsþRtUv)anviPaK edayEp¥keTAtamlT§plénkarsikSaxagelI ¬qñaM2000¦. 
 

2>2> sareBIP½NÐGNþÚg 
karGegátelIsareBIP½NÐGNþÚg RtUv)aneFIVeLIg edIm,ITTYl)annUvTinñn½yCamUldæan cMeBaHkar 

eRbIR)as;TwkeRkamdI nigkar)a:n;sμannUvtMrUvkar . karGegát eFIVeLIgcMeBaHGñkeRbIR)as;TwkeRkamdI 
mYycMnYnFM dUcmanbgðajkñúgtarag .  

 
 
 



sum-iv 

TMrg;énkarGegátsareBIP½NÐ 
kMlugeBlénkarGegát 22 kkáda dl;29sIha qñaM2009
viFIsaRsþkñúgkarGegát -karsmÖasn_edayeRbIbBa¢IsMNYrerobry 

-karvas;EvgenATItaMgpÞal; 
cMNucEdleFVIGegátsMxan;² 1-Bt’maneKalsþIBITItaMg

2-Bt’maneKalsþIBIRbB½n§pÁt;pÁg;Twk 
3-TMrg;GNþÚg nigkareRbIR)as;Twk 
4-karyl;dwgBIkareRbIR)as;Twk 
5-KuNPaBTwk 

cMnYnTItaMgEdleFVIGegát srub 280
 

 RKb;sßab½n Edl)anGegát eRbIGNþÚg CMerA 20 m  ehIy 15 ° énsNæaKar nigpÞHsMNak;  
manGNþÚgelIsBI 2 . mü:agvijeTot 35°énsNæaKar  nigePaCnIydæan k¾)aneRbIRbB½n§pÁt;pÁg;Twks¥at 
saFarN³pgEdr .  

cMnYnGNþÚgmFüm nigCMerAGNþÚg 
RbePT sNæaKar pÞHsMNak; ePaCnIy_dæan eragcRk epSgeTot
cMnYnGNþÚg 1.37 1.06 1.40 1.60 1.03 

CMerAGNþÚg 
*(GL-m) 

45.5 30.9 31.0 43.6 32.1 

*CMerAénGNþÚgsMxan;² ¬GNþÚg enAkñúgbBa¢Irgegát¦ RbsinebmanelIsBI2 . 
 
Tinñn½ysMrab;brimaNénkareRbIR)as;Twk RtUveFIVkar)a:n;s μan edaysarEtBMumankMNt;Rtaénkar 

vas;Evg . dUcenH vaRtUv)an)a:n;s μan edayEp¥ktambrimaNbUm TMhMGag nigry³eBlbUm . lT§pl 
RtUv)ansegçbkñúgtaragxageRkam  . 

  
 
 
 



sum-v 

brimaNénkareRbIR)as;TwkRbcaMéf¶CamFümEdl)a:n;s μan tamRbePTnimYy² ¬m3¼éf¶¼sßab½n¦ 
RbePT sNæaKar pÞHsMNak; ePaCnIy_dæan eragcRk epSg²eTot
mFümrdUvvsSa 30.35 4.62 8.89 39.00 8.89 

mFümrdUvR)aMg 47.27 5.65 9.91 85.4 8.51 

edaysarmankarekIneLIg nUvGñkeTscr kareRbIR)as;TwkenAkñúgtrdUvR)aMg KWmanbrimaNeRcIn 
elIkElg EtkñúgRbePT {  epSg²eTog} EdlTItaMgTaMgenaH PaKeRcInCakEnøglagrfynþ . Gñkpþl; 
cMelIysmÖasn_ kñúgRbePTEdlTak;TgnwgeTscrN_  ¬sNæaKar pÞHsMNak;  nigePaCnIydæan¦ KW)andwg 
BIplb:HBal; GviC¢man ¬karRskcuHénTwkeRkamdI nigkarRsutdI¦ énkarbUbTwkeRkamdI eTAelIbrisßan 
CMuvij dUcmanbgðajkñúgtaragxageRkam .  

 
GRtaénkaryl;dwgBIbBaðaTwkeRkamdIEdlGacekIteLIg 

RbePT sNæaKar pÞHsMNak; ePaCnIy_dæan eragcRk epSg²eTot
GRtaénkaryl;dwg       64      53      65      10      17.5 

 
 sßab½n Edl)aneFIvGegátCaeRcIn manbMNg P¢ab;RbB½n§pÁt;pÁg;Twks¥at saFarN³ enAeBlNa 
Edlman . mUlehtusMxan; KWfa edIm,Ikat;bnßy tMél EdlcMNay elIRbB½n§bUmTwk eRkamdIbc©úb,nñ . 
B½t’mancMeBaHsßab½n cMnYn 280 Edl)anGegátRtUv)andak;kñúgRbB½n§Tinñn½y MS- Access nig )anRbKl; 
eTAeGay SRWSA .  
 

2>3> rbkKMehIjsMxan;² ecjBITinñn½ysareBIP½NÐ ³  
brimaNsrubénkareRbIR)as; TwkeRkamdI RbcaMéf¶ enAkñúgTIRkugesomrab enAeBlbc©úb,n ¬qñaM 

2009 ¦ RtUv)an)a:n;sμan edayeRbITinñn½yEdl TTYl)anBIkarGegátsareBIP½NÐGNþÚg .  
bNþMúTinñn½y niglkçx½NÐxageRkamRtUv)aneRbI edIm,I)a:n;sμan BIbrimaNénkareRbIR)as;TwkeRkamdI 
RbcaMéf¶ sMrab; TaMgrdUvR)aMg nigrdUvvsSa .  
 
 
 



sum-vi 

esckþIsegçbBIbrimaNénkareRbIR)as;TwkeRkamdIbc©úb,n ñEdl)an)a:n;sμan kñúgRkugesomrab 
RbePT brimaN Edl eRbIR)as;

(m3/day) 

lkçx½NÐénkar)a:n;s μan

rdUvvsSa rdUvR)aMg
sßab½nFMedayman 
]bkrN_bUmTwkeRkamdI 
edayxøÜnÉg 

3,908 5,786 srubBIsßab½nTaMg280 kñúgsareBIP½NÐ. RtUv)an 
KNna dac;BIKñasMrabrdUvR)aMg nigvsSa 

sßab½nFMedaymanP¢ab;eTA
RbB½n§pÁt;pÁg;Twks¥atrbs; 
SRWSAelIkElgEt 
sßab½nxagelI 

3,739 5,009 cMnYn³ sNæaKar³61 pÞHsMNak;³43  nig 
ePaCnIydæan190 ¬RbPB³ bBa¢IGtifiCnEdl)an 
cuHrbs; SRWSA ¦ 
-Tinñn½yénbrimaNbUmmFümsMrab;RbePTxagelI 
RtUv)anykmkBITInñn½ysareBIP½NÐ. 
-EpñkxøHénTwkRtUv)anpÁt;pÁg;eday]bkrN_bUmTwk 
eRkamdIpÞal;rbs;eK. 

sßab½ntUc² 
niglMenAdæanFm μta 

21,569 24,418 -cMnYnRbCaCnkñúgesomrabqñaM2009 esμ Inwg 203 
483 ¬RbPB³ mnÞIrEpnkarextþesomrab¦ 
--EpñkxøHénTwkRtUv)anpÁt;pÁg;edayRbB½n§pÁt;pÁg; 
Twks¥atrbs; SRWSA ¦ 
-brimaNeRbIR)as;TwkKW 0.106 m3/day/capita  

sMrab;rdUv vsSa 0.120m3/day/capita 

sMrab;rdUvR)aMg . 
srub 29,216 35,213

 
 Tinñn½ytMél kic©dMeNIrkar nigkarEfTaM nigkartMeLIg]bkrN_pÁt;pÁg;Twk Edl)anBIkarGegát; 
sareBIP½NÐ  RtUv)aneRbIsMrab;eFIVkar)a:n;sμan nUvtMélsMrab;plit TwkkñúgxñatNamYy ¬tMél Caduløakñúg 1 
m³ Twk ¦ cMeBaHRbePTnImYy ² .  

krNI A tMélEfTaMsMxan;² KW 30° éntMéltMeLIg srub edayman 3dg kñúgry³eBl15qñaM .  
krNI B tMélEfTaMsMxan;² KW 35° éntMéltMeLIg srub edayman 3dg kñúgry³eBl15qñaM . 



sum-vii 

esckþIsegçbsþIBItMélplitTwkrbs;GñkeRbIR)as;TwkeRkamdI ¬krNI A¦ 
RbePT sNæaKar pÞHsMNak; ePaCnIy_dæan eragcRk epSg²eTot
(A) brimaNeRbIR)as;Twk 

kñúgrdUvvsSa (m3/day) 
30.35 4.62 8.89 39.00 8.89 

(B) brimaNeRbIR)as;Twk 
kñúgrdUvR)aMg (m3/day) 

47.27 5.65 9.91 85.4 8.51 

(C) tMél O&M CamFüm 
(US$/month) 

413 59 169 491 203 

(D) tMélCamFüménkartMelIg 
]bkrN_pÁt;pÁg;Twks¥at 
(US$/month) 

45,686 6,261 1,923 32,778 6,267 

(E) tMélCamFümcMeBaH]bkrN_ 
sMxan² (US$) 

41,117 5,635 1,731 29,500 5,640 

(F) tMélCamFümkñúgkarplitTwk 
mYyÉkta (US$) 

0.781  0.802 0.734  0.446  1.028  

esckþIsegçbsþIBItMélplitTwkrbs;GñkeRbIR)as;TwkeRkamdI ¬krNI B¦ 
RbePT sNæaKar pÞHsMNak; ePaCnIy_dæan eragcRk epSg²eTot
(A) brimaNeRbIR)as;Twk 

kñúgrdUvvsSa (m3/day) 
30.35 4.62 8.89 39.00 8.89 

(B) brimaNeRbIR)as;Twk 
kñúgrdUvR)aMg (m3/day) 

47.27 5.65 9.91 85.4 8.51 

(C) tMél O&M CamFüm 
(US$/month) 

413 59 169 491 203 

(D) tMélCamFüménkartMelIg 
]bkrN_pÁt;pÁg;Twks¥at 
(US$/month) 

45,686 6,261 1,923 32,778 6,267 

(E) tMélCamFümcMeBaH]bkrN_ 
sMxan² (US$) 

47,970 6,574 2,019 34,417 6,580 

(F) tMélCamFümkñúgkarplitTwk 
mYyÉkta (US$) 

0.815  0.835 0.745  0.460  1.048  



sum-viii 

lT§plbgðajfa tMélplit kñúg 1m³ Twk manxus²Kña BIRbePTmYy eTARbePTmYyeTot . 
tYelxtMélenaH KWvax<s;CagtMélTwk rbs;RbB½n§pÁt;pÁg;TwksaFarN³bc©úb,nñ .  

 
tMélplitkmμénGñkeRbIR)as;TwkeRkamdI 

RbePT sNæaKar pÞHsMNak; ePaCnIydæan eragcRk epSgeTot
tMélplitTwk 
kñúg1Ékta 
¬duløa¦ 

0>781-
0>815 

0>802-
0>835 

0>734-
0>745 

0>446-
0>460 

1>028-
1>048 

sMKal;³ tMélplitkmμ bgðajBIlT§plkñúg krNI A –krNI B . krNI A ³tMélCYsCulRtUvsnμtifaesμ Inwg 30PaKry 
éntMélsrub Edlman 3dg kñúgry³eBl15qñaM . krNI B esμ Inwg 35 PaKry. 
 

2>4> karBiesaFn_KuNPaBTwkenATItaMgpÞal;   
 KuNPaBTwkeRkamdI tMbn; GacCaRbPBTwk eRkamdI sMrab;kar pÁt;pÁg; TwkRtUv)aneFIVBiesaFn_ 
enATIkEnøgpÞal; . sMNakTwkPaKeRcInRtUv)an ykmkBIGNþÚgxYg Edlmansñb; nig eFIVkarBiesaFn_ 
eTAelIsUcnakr mYycMnYn dUcxageRkam  . lT§plRtUv)ancgRkg sMrab;PaKxaglic esomrab PaKxag 
ekItRkugesomrab  nigPñMeRkam dUcmanbgðajkñúgtaragxageRkam  .   
 

tYelxtMélCamFüménKuNPaBTwktamtMbn; ¬xñat³  mg/L) 
tMbn; pH EC 

(μS/cm) 
Fe Mn NH3-N 

DWS* 6.5 – 8.5 1600** 0.3 0.1 1.5 

xagekIt 5.43 48 1.21 0 0.18 

xaglic 5.60 83 2.08 0 0.15 

PñMeRkam 4.90 518 0.45 0.17 0.15 

 
dUcKñaeTAnwglT§plénkarviPaKKuNPaBTwk énkarGegátsareBIP½NÐGNþÚgpgEdr KuNPaBTwk 

énsMNakTaMgenaH RtUv)ancat;cUlkñúgRbePT  pH Tab nigmankMhab;Edkx<s; . enARKb;tMbn; tMél pH 
nigkMhab;EdkmFüm manelIsBIsþg;darKuNPaBTwksMrab;briePaK ehIyvaGaccaM)ac;RtUveFVIkarsMGat 
sMrab;briePaK . 



sum-ix 

2>5> lT§plénkarGegáténsMNaksMxan;² 
kñúgkarsikSaenH GNþÚgRtYtBinitü ¬GNþÚgrak;¦ RtUv)anxUgkñúgbrievNsalabzmsikSaRkva:n; 

kñúgExtula qñaM2009 nigGNþÚgRtYtBinitüBIr ¬GNþÚgrak; nigeRCA¦ RtUv)anxUgkñúgsalabzmsikSaeXVon 
enAkñúgExtula qñaM2009 nigExmifunaqñaM2011. enAkñúgeBlCamYyKñaenaH enAkEnøgdEdlenaH 
mankarxYgyksMNak CMerA80m enAkEnøgnImYy² enAkñúgExtula qñaM2009 nigkarGegátelIsMNakenaH 
enAExmkra qñaM2011. CagenaHeTAeTot karGegátelIsMNakrYmKñaCamYy JSA (Janpanese 

Government Team for Safeguarding Angkor) enATIFøaGgÁrvtþ nig)ay½n ehIysMNakEdlBinitü 
kñúgqñaM1995 k_RtUv)anykmkepÞogpÞat;pgEdr.  

lT§plénkarGegát KWxusKñaBIeKalKMnitsþIBITMrg;PUKBÖsaRsþkñúgtMbn;esomrab ebIeyagtam 
lT§plénkarsikSasþIBI RbBn½§PÁt;pÁg;TwksMrab;tMbn;esomrab kñúgRbeTskm<úCa ¬qñaM2000¦ dUcCaTMrg; 
PUKBÖsaRsþ énRsTab;l,b;s½kTI4 nigl,b;RsTab;elIRtUv)anRKbdNþb;edayRTab;fμPk; ¬dUcRsTab; 
s½kTI3Edr¦ ehIyfμPk;kñúgsMNakenaHminRtUv)anBinitüeT . 

eyagtamkarsikSaxagelI ¬qñaM2000¦ enAkñúgtMbn;esomrab TMrg;PUKBÖsaRsþ EckecjCa 
4Epñk³ KW l,b;GaLuvI nigedlUvI zitenAkñúgRsTab;dICMerARbEhl 30m eTA50m nigmanRsTab; 
s½kTI3enABIeRkam EdlmankMras;RbEhl40m eTA 50m nigmanRsTab;f μxSac; fμPk; f μ)asal; 
enAsm½yemsUrsiuc nig fμDIGritenAsm½yemsSÚsUGiuc éns½kTI3zitenAkñúgCMerARbEhl 70 eTA 80m . 

eTaHCaya:gNak_eday eyagtamlT§plénkarsegátsMNaksMxan;²enAkñúgTItaMgTaMgBIr enA 
eXVog nigRkva:n; )anbgðajfa³ ¬1¦kñúgCMerARbEhl 40m BMumankarEbgEckc,as;eT rvagTMrg; 
PUKBÖsaRsþénRsTab;l,b; nigRsTab;s½kTIbI ehIyvaGacmanlkçN³CakarekIteLIgbnþKña . ¬2¦ 
RsTab;Edlesμ InwgRsTab;s½kTI3 ¬f μPk;¦ KWmineXIjmaneT ebItamkarBinitüemIlsMNak . 
 
3> sßanPaBénkareRbIR)as;TwkeRkamdIbc©úb,nñ nigkarRtYtBinitü  

3>1> sßanPaBénkarRtYtBinitüTwkeRkamdIbc©úb,nñ 
enAkñúgtMbn;sikSa GNþÚgsMrab;RtYtBinitücMnYn 10 RtUv)anCIkeRkamKMeragsikSa rbs; JICA 

qñaM2000 . SRWSA )anRbmUlTinñn½yRtYtBinitü Caerogral;Ex . kMNt;Rtaénkarvas;sÞg; 
nUvkMBs;TwkeRkamdIedayéd RtUv)aneFIVeLIg mYyExmþg edIm,IFananUvPaBCak;lak; énRbB½n§RtYtBinitü 
cab;taMgBI Exkkáda qñaM2007 .  



sum-x 

eTaHCay:agNak¾eday  skmμPaBnana EdlGnuvtþeday SRWSA rhUtmkdl;bc©úb,nñ KW 
minRKb;RKan;  ebIeyageTAtamGnusasn_Edl)anpþl; kñúgr)aykarN_erobcMKMerag CamUUldæan EdlerobcM 
eLIgeday JICA enAkñúgqñaM2003 eT . SRWSA RtUvcat;viFankarsmRsb  dUcCaeFVIkarsþaeLIgvij 
nUv]bkrN_RtYtBinitüEdlxUc edIm,IEklMGrsßanPaBenH dUcman erobrab;kñúgEpñkTI 6  sþIBIesckþIsnñidæan 
nigGnusasn_ . kñúgkarsikSaenH GNþÚgbIbEnßmeTotRUv)anxUg enAeXVog nig Rkv:an; edayELkBIKñakñúg 
Extula qñaM 2009 nigExmifina qñaM 2011 .  
 
3>2> GNþÚgÉkCn 

sßanPaBeRbIR)as;TwkeRkamdIbc©úb,nñ edayGNþÚgÉkCn EdlmanenAkñúgextþesomrab RtUv)an 
Binitü edayeRbIB½t’man sareBIP½NÐ GNþÚg nigTinñn½yGNþÚg sMrab;RtYtBinitü .  

 
-RsTab;dIEdlmanTwk nigbrimaNTwkeRkamdI EdlbUmecj ³ 
GNþÚgÉkCnEdlkMBugbUmTwkeRcInCag 10 m³ ¼éf¶ manenAkñúgtMbn;kNþalRkug .  GNþÚgEdl 

bUmTwkeRcInCag 10 m³ kñúg1éf¶ enaH )anbUmTwk RbmaN 96° énbrimaNTwkeRkamdI Edl 
eRbIR)as;srub  ¬5/784m³ ¼éf¶¦ . brimaNTwkeRkamdI EdlbUmedayGNþÚgÉkCn RtUv)an)a:n;s μan  
RbEhl 5/784 m³ ¼éf¶ enAkñúgrdUvR)aMg . GNþÚgÉkCnTaMgenH PaKeRcInbUmykTwkeRkamdI BIRsTab; 
dIl,b; kúñúgry³CMerA 20 eTA 50 m nigCaBiess BIRsTab;dIs½kTI 3 Edlman CMerA BI 60 eTA 70m .  

 
 
-\T§iBlénkarbUb 
\T§iBlénkarbUmedayGNþÚgÉkCnTaMgenaH RtUv)an)a:n;sμanedayeRbITinñn½yrbs;GNþÚg KW  

WT-5 nig LTb-1nig LTb-2 EdlTTYl)anenAkñúgéf¶dUcKña  KWéf¶TI 7 dl;éf¶TI 9 Exmkra qñaM 2008 . 
Tinñn½yRtYtBinitüedaysV½yRbvtþi rYmmanry³eBlEdlmankarTukcitþtic edaysarman]bkrN_ 
RtYtBinitüxUc . PaBCak;lak;rbs;Tinñn½yTaMgenaH RtUv)anepÞógpÞat;bBa¢ak; edaykareRbobeRFob 
rvagTinñn½y Edlvas;EvgedaysV½yRbvtþi nigedayéd ehIymanEtTinñn½yEdlGacTukcitþ)aneT 
EdlykmkeRbIkñúgkarviPaKenH .  

GNþÚg WT-5 sßitenAkNþalTIRkug ehIyvaRtYtBinitükMBs;TwkeRkamdIenAs½kTI3 . tamTinñn½y 
RtYtBinitüelIGNþÚg WT-5 KWmankarRskcuH nUvkMBs; TwkeRkamdIBI 3 eTA 6m EdlbgðajBI\T§iBl 



sum-xi 

énkarbUbTwkeRkamdI edayGNþÚgÉkCn kñúgRsTab;dIs½kTI3 enAkñúgTIRkugesomrab   ehIyk_)ansnñidæan 
Edrfa karbUmenaH minman\T§iBleTAdl;GNþÚgRtYtBinitü LTb-1 eT ¬KWBMuman karERbRbYlkMBs; 
TwkeRkamdI ¦  EdlsßitenAcMgayRbEhl 5Km BIGNþÚgRtYtBinitü WT-5 .  

bMBg;ykTwkénGNþÚg LTb-2 RtUv)andak;enARsTab;dIl,b; . enAkñúgéf¶CamYyKñaenaH 
kMBs;TwwkeRkamdI  enAGNþÚg LTb-2 mancuHTab eRcInCagenAGNþÚg WT-5  BIeRBaH brimaNTwkeRkamdI 
EdlbUmecj  BIRsTab;dIl,b;enaH edayGNþÚgÉkCn maneRcInCagBIRsTab;dIenAs½kTI 3 .  
 
3>3> GNþÚgplitkm μrbs;  SRWSA  ³  

-RsTab;dIEdlmanTwk nigbrimaNTwkeRkamdI EdlbUmecj ³   
GNþÚgcMnYn 8 rbs; SRWSA )anTTYlTwkBIeRkamdI BIRsTab;dIEdlmanTwk enAkñúgEpñk 

xageRkamRsTab;dIl,b; .   brimaNTwk EdlpÁt;pÁg;bc©úb,nñ RtUv)ankt;Rta eXIjfa maneRcInCag 
9000m³ ¼éf¶ .  

-\T§iBl énkarbUbecj ³ 
\T§iBlénkarbUbecjrbs;GNþÚg SRWSA RtUv)anBinitü edayeRbITinñn½yGNþÚg  WT-4  nig 

GNþÚgenAeXVóg .   
Tinñn½yGNþÚgRtYtBinitüRtUv)anRbmUl éf¶TI 8 nig TI 9 Exkmra qñaM2008 . sßanPaBdMeNIrkar 

énGNþÚg plitkm μrbs;  SRWSA RtUv)andMeNIrkareBjelj  enAéf¶TI 9 Ex mkra ehIyRtUv)an p¥ak 
karbUmry³eBl 4 em:ag enAkñúg eBlBak;kNþalyb; éf¶TI 8  Exmkra . enAeRkamlkçx½NÐepSgKñaenH 
karpøas;bþÚrnUvkMBs;TwkeRkamdIkñúgGNþÚgRtYtBinitü WT-4  RtUv)aneRbobeFob . 
RbsinebIkarbUmecjrbs;GNþÚg SRWSA eFVI[mankarpøas;bþÚrdl;kMBs;TwkeRkamdIenAGNþÚg WT-4   
enaH karFøak;cuHnUvkMBs;TwkeRkamdI Gacbnþman\T§iBldl;GNþÚgRtYtBinitüEdlsßitenAq¶ayBIGNþÚgbUm 
ehIybNþal[mankarRskcuHnUvkMBs;TwkeRkamdI . CalT§pl eyIgBinitü eXIjfa GNþÚg  RtYtBinitü 

WT-4  EdlsßitenAcMgay 2.6 km  nigenAPaKxageCIgeQogxagt,ÚgénGNþÚgplitkmμrbs; SRWSA 

min)anTTYl\T§iBlBIkarbUmrbs;GNþÚg SRWSA eT . TMenardUcKñaenH RtUv)anbBa¢ak;edayTinñn½y 
RtYtBinitü enAéf¶TI 14  dl; 16 Ex FñÚ qñaM 2007 .  

edayeRbIviFIsa®sþdUcKñaenH cMeBaHGNþÚg WT-4  edIm,IBinitüBI\T§iBlénkarbUm énGNþÚg 
plitkmμ rbs; SRWSA  Tinñn½yRtYtBinitüelIGNþÚgenAeXVóg k¾RtUvBinitüpgEdr . bMBg;ykTwk 
énGNþÚgrbs; SRWSA nigGNþÚgrak;enAeXVog RtUv)andak;enARsTab;dUcKñaenaH . karRtYtBinitü 
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RtUv)aneFIVeLIg kñúgry³eBl4éf¶ BIéf¶TI7 dl;éf¶TI10 Ex]sPa qñaM 2010 . CalT§pl eyIgGac 
sniñdæan)anfa GNþÚgplitkm μ rbs;  SRWSA  BMuman\T§iBl eTAelIbrisßan énGNþÚgRtYtBinitüenAeXVóg 
EdlsßitenAcMgay 1.4 km nigenAPakxageCIgeQogxagekIténGNþÚgrbs;  SRWSA  enaHeT .  
 
4> sßanPaBClsa®sþ kñúgextþesomrab 

4>1> Tinñn½yRtYtBinitü]tuniym  nigTwkeRkamdIEdlman  
Tinñn½yBIsßanIy_]tuniymcMnYn5 nigGNþÚgRtYtBinitüTwkeRkamdIcMnYn8 RtUv)anRbmUl edIm,IeRbI 

kñúgkarviPaK elIkarbMeBjmkvijnUvTwkeRkamdI  .   karGegátedayhμt;ct; RtUv)aneFIVeLIg cMeBaHTinñn½y 
Edlmanedaykar BinitüedIm,IeCos vag kareRbITinñn½yxuskñúgkarviPaK . 

  
4>2> karviPaKelIkarbMeBjmkvijnUvTwkeRkamdI 
kñúgcMeNamviFIsa®sþ énkarviPaK elIkarbMeBjmkvijnUvTwkeRkamdIenaH m:UEdl Fug RtUv)an 

eRCIserIseRBaHfa vaCamU:Edl  Edll¥bMput edIm,ITTYl)annUvlT§plsuRkiRt Tak;TgeTAnwgbrimaN 
nwgePøóg karhYt nigkarERbRbYlénkMBs;TwkeRkamdI .  

karbMeBjmkvij nUvTwkeRkamdIRbcaMqñaM RtUv)an KNna  eXIjfaman 341mm ¼qñaM 
EdlRsbCamYynigbrimaN bMeBjmkvijnUvTwkeRkamdI cMnYn  43551800m³ kñúgtMbn; EdlRtUvbMeBj 
mkvijenATaMgmUl .  

edayKitBITMrg;énGagTwkeRkamdI  brimaNénkarbMeBjmkvijenAkñúg tMbn;PaKxagelI 
CitCYrPñMKUeln manb:HBal;tictUc eTAelItMbn;pÁt;pÁg;  enAkñúgRkugesomrab . dUcenHbrimaNTwkeRkamdI 
EdlbMeBj mkvij tMbn;esomrabGacKna)anfa es μ Inwg 188/320/000m³ ¼qñaM Edlesμ Inwg 
516/000m³ ¼qñaM .  

brimaNenHKWeRcInCag brimaNTwkEdlRtUvkarRbcaMéf¶cMnYn 86/250m³ ¼éf¶  eRcInNas; . 
eTaHCay:ag Nak¾edaytMbn;EdlRtUvpÁt;pÁg; vaCatMbn;EdlmanlkçN³resIbbMput eTAelIkarRsutdI 
edaysarkarRskcuHnUvkMBs;TwkeRkamdI eRBaHfavamanmrtkBiPBelak Edll,Il,ajCaeRcIn .  kar 
RskcuHnUvkMBs;TwkeRkamdI BitCaminGaceCosvag)aneT ebIsinCamankarbUmykTwkTwkeRkamdIenaH . 
dUcenH TMhMénkarRskcuHnUvTwkeRkamdI enAkñúgEpnkarénkareRbIR)as;TwkeRkamdInana RtUvEtKitKUr 
CabBaðasMxan; kñúgkarvaytMél cMeBaHTwkeRkamdI .  
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4>3> karBinitüRsbeBlKñaelITwkeRkamdI 
edIm,IbBa¢ak;c,as;BIkarERbRbYl nigkMritkMBs;TwkeRkamdI enAtamrdUv kñúgRkugesomrabenaH 

karBinitüRsbeBlKña RtUv)aneFIVeLIg BIrdg kñúgrdUvvsSa nigrdUvR)aMg . karBinitüenArdUvvsSa RtUv)an 
eFIVeLIg enAcugExkBaØa qñaM 2009  nigkarBinitüenArdUvR)aMg eFIVeLIg enAcugExemsa qñaM2010 .  
 eyIgeXIjfa mankarRskcuHnUvkMrit kMBs;TwkeRkamdICaeRcInenArdUvR)aMg ebIeRbobeFob eTAnwg  
kMBs;TwkenArdUvvsSa . karRskcuHd¾eRcInkñúgtMbn; TIRkug GacKitfaCalT§plénkareRbIR)as;TwkeRkamdI  
d¾eRcInedayGNþÚgÉkCn kñúgtMbn;TIRkugesomrab .  
 
4>4> kareRbobeFobnUvlT§plénkarGegátelITwkeRkamdI  
 eRkamKMerag elIkmunrbs; JICA ¬qñaM 1997¦ manGNþÚgcMnYn 79 EdlRtUv)aneRbIsMrab;kar 
GegátelIkMBs;TwkeRkamdI RbcaMEx cab;taMgBIExkumÖ³ qñaM 1998 rhUtdl;Ex vicäika qñaM 1999 GNþÚg cMnYn 
eRcInCag 25RtUv)aneRCIsyk BIkarsikSaTaMgBIrenaHsMrab; eFIVkareRbobeFob .   

taragxageRkamTaMgBIrenH bgðajBIkMBs;TwkenAkñúgrdUvvsSa nigrdUvR)aMg enAkñúgEx nig qñaM 
epSgKña . tMélenAkñúgtarag bgðajBIkMBs;TwkenAeRkamépÞdI ¬m¦ .  

kareRbobeFobkMBs;TwkkñúgrdUvvsSakñúgtMbn;Rkug 
eBl kBaØa09 kBaØa98 tula 98 vicäika98 kBaØa 99 tula 99 vicäika99
mFüm (m) 1.63 1.41 1.2 1.32 1.24 0.85 0.6 

Gtibrma (m) 5.12 3.51 3.1 3 3.26 2.9 2.32 

Gbbrma (m) 0.2 0.1 0 0.3 0.23 -0.28 -0.41 

 
kareRbobeFobkMBs;Twk kñúgrdUvR)aMg kñúgtMbn;Rkug 

eBl emsa 10 emsa 98 mifuna 98 emsa 99 mifuna 99
mFüm (m) 4.19 3.5 3.5 2.5 2 

Gtibrma (m) 7.4 5 5.1 4.6 4.81 

Gbbrma (m) 2.6 2.35 2.25 1.46 0.82 
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eRbobeFobeTAnwglT§plénkarGegát qñaM1998 nig1999 kMBs;TwkeRkamdI enAqñaM2009 
mankarfycuH kñúgkMrit 0>22 m eTA 1>03 m kñúgrdUvvsSa nigBI 0>69 eTA 2>19 m kñúgrdUvR)aMg . 
krNIenH )anbgðaj y:agc,as;fa mankarRskcuHnUvTwkeRkamdI kñúgtMbn;Rkugesomrab . 

  
5> karviPaKelIsßanPaBTwkeRkamdI   

tMrUvkarTwkRbcaMéf¶ kñúgRkugesomrab RtUv)an)a:n;s μanx<s;bMput cMnYn 86>250 m³ ¼éf¶ kñúgqñaM 
2030 . KWRbEhl 1 PaK 6 énbrimaN TwkeRkamdI EdlRtUvbMeBjmkvij cMnYn  516>000  m³ ¼éf¶ 
. eTaHCay:agNak¾eday minEmnmanEt tulüPaBénkarbMeBjmkvijnUvTwkeRkamdI nigkarbUmyk 
enaHeT EdlRtUvKitKUenaH k¾b:uEnþ KWRtUvKitKUrpgEdr dl;plb:HBal; énkarGPivDÆn_TwkeRkamdI 
KWkarRskcuHénTwkeRkamdI eRBaHfa karRskcuHénTwkeRkamdI GacbNþal[mankarRsutdI . 

 EpnkarBRgIkRbB½n§pÁt;pÁg;Twks¥atCaeRcIn RtUv)anykmkKitKUr . plb:HBal;énEpnkar 
TaMgGs;enH EdlmandUcCa karRskcuHnUvkMBs;TwkeRkamdI RtUv)anvaytMél edayeRbIm:UEdlviPaK 
TwkeRkamdI EdlbegáIteLIg edayEp¥kelIlT§pl énkarGegátelIPUKBÖsa®sþ nigClsa®sþ nigkarGegát 
epSgeTotEdlTak;Tg.  

 
5>1> TMrg;énm:UEdlkMBüÚT½r sMrab;viPaKTwkeRkamdI 

m:UEdlkMBüÚT½r sMrab;viPaKTwkeRkamdI RKbdNþb;eTAelItMbn;EdlRtUvpþl;esvakm μpÁt;pÁg;Twks¥at 
TaMgmUl nigtMbn;CMuvijenaH . Edlmanry³cMgay 39km BIekIt eTAlic nig 46>5 km BIeCIg eTAt,Úg .  
 
5>2> lkçN³RsTabdI ³   

manlkçN³dI 5RsTab;Edl)ankMNt;kñúgm:UEdlenaH KWRsTab;TI1  nigRsTab;TI2 EdlCa 
RsTab;dIEdlmanTwkrak;  RsTab;TI3  CaRsTab;GaKIkøÚt (Auiclude) RsTab;TI 4 KWCaRsTab;dIEdlman 
TwkeRCA   RsTab;TI 5 KWCaRsTab;fμ)ateRkam . ¬sMKal;³ dUcmanbgðajkñúgtarag 2>2 lkçN³ 
PUKBÖsaRsþ nigClsaRsþéncMNuc2>1>sþIBIkarGegátelIPUKBÖsaRsþ manEpñkxøHénRsTab;dIs½kTI3 Ca 
RsTab;dImanTwk . dUcenHRsTab;s½kTI3kñúgkarviPaK RtUv)anEckecjCaRsTab;TI3 nigRsTab;manTwk 
TI4EdleRCA . CalT§pl tamm:UEdlenaHKWeyIgmanRsTab;RKw³ ¬RsTab;TI5¦ cMnYn5 EdlCalkçN³ 
rbs;GagTwkeRkamdI . 
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5>3> lkçN³sßanPaBRBMRBTl;  
lkçN³xageRkamRtUv)ankMNt;kñúgm:UEdl CaRBMRbTl;Twk . sÞwgesomrab  sñamePøaHGgÁvtþ 

)arayxaglic¬bwg ¦ nigRbLayrbs;sMrab;bgðÚrTwkrbs;va enAEpñkxagelI nigxageRkam nig 
bwgTenøsab .  

 
5>4> lkçN³rbs;)ar:aEm:Rt   

lkçN³naMkMedArbs;TwkRtUv)ankMNt ;sMrab;RsTab;nImYy² Ep¥ktamlT§plénkarbUmviPaK 
kñúgkarGegátrbs; JICA naeBlknøgmk ¬1997-2000¦. ):ar:aEm:RtepSg²eTot RtUv)ankMNt; 
PgEdr dUcCasnÞsSn_Gagsþúk cenøaHpÞúkTwk nigTinñpledayEp¥ktamtMélEdlpþl;eGayrYm .  
 
5>5> karepÞógpÞat;m:UEdl 
 1¦-karviPaKedayeRbIrMhUefr³ karviPaKedayeRbIrMhUrefr RtUv)aneFIVeLIg sMrab;karbB¢ak; 
elIm:UEdl niglkçN³TUeTA rbs;)a:ra:Em:Rt.  
 2¦-karviPaKedayeRbIrMhUminefr³ karviPaKedayeRbIrMhUrminefr RtUv)aneFIVeLIg edIm,IepÞógpÞat; 
edayeRbITinñn½y Edlmanry³eBl3qñaMknøgmk cMeBaHbrimaNTwkePøóg rMhYt nigbrimaNénkarbUmyk 
TwkeRkamdI .  
5>6> lkçN³rbs;m:UEdlsMrab;karBüakrN_TwkeRkamdI 

1¦> lkçN³énktþaxageRkA 
 brimaNTwkePøóg nigrMhYt lT§plénkarGegát ry³eBl20qñaMknøgmk cab;BIqñaM1989 dl;qñaM 
2008  elIsßanIy_]tuniym kñúgTIRkugesomrab RtUv)anykmBinitü kñúgkarkMNt;lkçN³ brimaN 
TwkePøóg .   

 k,alTwksMrab;RBMuRbTl;k,alTwkefr³ lT§plénkarGegátelIClsa®sþ niglT§pl 
énkarGegátelIkMBs;Twk kñúgry³eBl10qñaMknøgmk elIbwgTenøsab RtUv)aneRbIsMrab;kMNt;lkçN³ 
énRBMuRbTl;k,alTwkefr .  

2¦lkçN³rbs;esNarIy:U 
 esNarIy:UTI1³ sßanPaBFm μCati edayBMumankareRbITwkeRkamdI .  
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 esNarIy:UTI2 ³  karbnþeRbITwkeRkamdI kñúgbrimaN EdleRbIbc©úb,nñ . brimaNbUmsrub = 
eRcInCag 16 000 m³¼éf¶³ ¬karbUmrbs; SRWSA =9 000 m³¼éf¶¦ bUknig ¬karbUmrbs; 
GNþÚgÉkCn =eRcInCag7 000 m³¼éf¶¦ . 
 esNarIy:UTI3 ³ BRgIksmtþPaBpÁt;pÁg;TwkeRkamdI kñúgbrimaN  77/000m³ ¼éf¶ . brimaN 
bUmsrub = 86 000 m³¼éf¶³ ¬karbUmrbs; SRWSA =9 000 m³¼éf¶¦ bUknig ¬karbUmrbs;GNþÚg 
GPivDÆn_fμ I 77 000 m³¼éf¶¦ . 
 esNarIy:UTI4³ edayBinitüBicarNaelIKMeragrbs; KTC pgEdr b:uEnþbrimaN EdlBRgIkRtUv)an 
kMNt;tamtMrUvkarTwkGtibrma cMnYn 60/000 m³ ¼éf¶ . brimaNbUmsrub = 69 000 m³¼éf¶³ 
¬karbUmrbs; SRWSA =9 000 m³¼éf¶¦ bUknig ¬karbUmrbs;GNþÚgGPivDÆn_f μI 4 300 m³¼éf¶¦ . 
 esNarIy:UTI5³ edayBinitüBicarNa elIKMeragrbs; KTC  ehIysmtßPaBénkarpÁt;pÁg;Twk 
eRkamdI EdlRtUvBRgIk kñúgbrimaN 43/ 000 m³ ¼éf¶ . brimaN bUmsrub = 69 000 m³¼éf¶³ 
¬karbUmrbs; SRWSA =9 000 m³¼éf¶¦ bUknig ¬karbUmrbs;GNþÚgGPivDÆn_f μI 60 000 m³¼éf¶¦ . 
 
 esNarIy:UTI6³ minxYgGNþÚgfμ IenHenAEpñkxagekIténsÞwgesomrabeT ehIykMNt;brimaN Edl 
RtUvBRgIkkñúgkMrit 30/000 m³ ¼éf¶ . brimaN bUmsrub = 39 000 m³¼éf¶³ ¬karbUmrbs; SRWSA 
=9 000 m³¼éf¶¦ bUknig ¬karbUmrbs;GNþÚgGPivDÆn_f μ I 30 000 m³¼éf¶¦ . 
 esNarIy:UTI7³ bBaÄb;ral;karbUmykTwkBIGNþÚgeRCA²TaMgGs; elIkElgEtGNþÚgplitkmμ 
rbs; SRWSA  edayeRbITwkelIdI CaRbPBsMrab;pÁt;pÁgTwkvij . brimaN bUmsrub = karbUmrbs; 
SRWSA =9 000 m³¼éf¶ . 
 
 
5>7> lT§plénm:UEdlviPaK 

1¦kMBs;Twk  
GNþÚgsMrab;GegátcMnYn5 RtUv)andak;enARsTab;dIEdlmanTwkTwkeRCA enAeRkam nigenACittMbn; 

ekrþimrtksMxan;²  . karRskcuHénkMBs;TwkeRkamdIGtibrma kñúgGNþÚgTaMgenaH RtUv)anKNna nig 
bgðajedaysegçbkñúgtaragxageRkam  .  
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sckþIsegçbsþIBIkarRskcuHénTwkeRkamdI ¬xñat³ m) 
TItaMg CitGgÁrvtþ GgÁrvtþ GgÁrFM Cit)arayxaglic )arayxaglic
esNarIyUTI2 0.73 0.59 0.57 1.34 1.17 

esNarIyUTI3 0.7 0.65 0.74 3.31 2.12 

esNarIyUTI4 0.41 0.38 0.49 2.31 1.62 

esNarIyUTI5 0.51 0.47 0.6 2.83 1.9 

esNarIyUTI6 0.45 0.38 0.49 1.71 1.34 

esNarIyUTI7 0.13 0.12 0.23 1.16 0.96 

 
2¦ karRsutdI  

PaBRsutcuHéndI EdlGacekItman RtUv)anKNna nigbgðajkñúgtaragxageRkam .  

 
karBüakrN_nUvbrimaNEdlGacRsutdI ¬xñat³ m) 

TItaMg CitGgÁrvtþ GgÁrvtþ GgÁrFM Cit)arayxaglic )arayxaglic
esNarIyUTI2 7.02 5.67 5.48 5.84 5.1 

esNarIyUTI3 6.73 6.25 7.12 14.43 9.24 

esNarIyUTI4 3.94 3.65 4.71 10.07 7.06 

esNarIyUTI5 4.9 4.52 5.77 12.34 8.28 

esNarIyUTI6 4.33 3.65 4.71 7.46 5.84 

esNarIyUTI7 1.25 1.15 2.21 5.06 4.19 

 
kkarBüakrN_nUvbrimaNEdlGacRsutdIsMrab;TItaMgekrþimrtk)aKg ¬xñat³ mm) 

esNarIyU: S2 S3 S4 S5 S6 S7 

rak; 1.59 48.73 20.45 29.93 1.9 0.34 

eRCA 0.71 24.23 11.19 16.51 0.92 0.11 
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srub 2.3 72.96 31.64 46.44 2.82 0.45 

 
3¦ karvaytMéleTAelIKMeragEpnkar Edl)an elIkeLIgTaMgGs; ³  

lT§plénkarviPaKrbs;m:UEdl )anbgðajfa  GacmankarRsutdI enAkñúgRKb;EpnkarBRgIk 
karpÁt;pÁg;TwkTaMgGs; . taragxageRkam manbgðaj edaysegçb BIbrimaNénkarplitTwkeRkamdI nig 
kMritdI EdlGacRsut eTAtamTItaMgekrþimrtkvb,Fm’sMxan;² .  

karvaytMélelIplb:HBal;énRKb;esNarIyU:Edl)anKit 
esNarIy:U brimaNplit

PA (m³/d)

LD_ANW LD_WB )aKg kMrithaniP½y

esNarIyUTI2 77,250 6.25 9.24 72.96 1 

esNarIyUTI3 0 5.67 5.1 2.3 2 

esNarIyUTI4 60,250 4.52 8.28 46.44 3 

esNarIyUTI5 43,060 3.65 7.06 31.64 4 

esNarIyUTI6 30,000 3.65 5.84 2.82 5 

esNarIyUTI7 0 1.15 4.19 0.45 6 

PA³ brimaNplitecjBIGNþÚgfμ I edayminmanKitbBa©ÚlnUvbrimaNplitbc©úb,nñ edayGNþÚgrbs; SRWSA eT 
kñúgtYelxenH .  

LD – ANW  lT§PaBNEdlGacmankarRsutdI ¬mm¦ enATItaMgeRkam mrtkvb,Fm’GgÁvtþ .  
LD-WB³ lT§PaBNEdlGacmankarRsutdI enATItaMgeRkam mrtkvb,Fm’)arayxaglic  
)aKg³ lT§PaBNEdlGacmankarRsutdI enATItaMgeRkam mrtkvb,Fm’)aKg.  
kMrithaniP½y³ bTdæanTI1 cMeBaHkMrithaniP½y KWCakMritTMhM énplb:HBal; eTAelImrtkvb,Fm’ EdlsMxan;²bMput 

dUcCaGgÁvtþ ehIybTdæanTI 2 KWplb:HBal;eTAelI mrtkEdlmanlkçN³sMxan;bnÞab; dUcCa  )arayxaglic .  
 
 esNarIy:UTI7 manplb:HBal;ticCageKbMput eTAelImrtkTaMgenaH . eTaHCaya:gNak_eday 
plb:HBal;enaH vaminEmnsUnüeT . dUcenH caM)ac;RtUvBnitüemIlesNarIy:UTI7enH fa etIEpnkarenH 
BitCaKUreRCIserIsyk b¤y:agNa .  
 plb:HBal;eTAelIGgÁvtþ KWman 1>15mm . krNIenH eKWvaesÞIEtminGacbNþaleGaymankar 
b:HBal;GIV dl;sMNg; edaysarkarRsutcuHdIkMritenHeT . dUcenH KWeyIgGacKitfa vamansuvtþiPaBl¥ 



sum-xix 

cMeBaHekrmrtkGgÁr nigmrtkepSg²eTot dUcCaGgÁFM EdlenAq¶ayCagGgÁvtþ eTAeTot BITItaMgGNþÚg 
rbs; SRWSA bc©úb,nñenH .  
 plb:HBal;eTAelI)arayxaglic GacmanTMhMdl; 4>19 mm . edayBinitüeTAelIRTg;RTay 
énsMNg;ekrþimrtk enA)arrayxaglic  RtUv)ansg;eLIg edayeRbIdI\dæ EdllkçN³)øasÞikx<s;CageK 
kñúgcMeNamsmÖar³sMNg;TaMgGs; .  mü:ageTot karRsutcuHénTwkeRkamdI KWminekIteLIgPøam²eT KW 
ekIteLIgbnþicmþg²  . cMeBaHdI\dæ EdleRbIsagsg; kñúgbrievNCaeRcIn Km² dUcenA)arayxaglicenH 
KWvamanPaB)aøsÞic EdlGacFanaRKb;RKan; sMrab;karRsutdIcuH kñúgkMritminelIsBI 4>19 mm enH kñúg 
ry³eBlCaeRcInExenaH . dUcenH minEmnRKan;Etmin)ankarxUcRTg;RTayb:ueNÑaHeT edaysarEtkMrit  
4>19 mm KWtUcNas; sMrab;kardwgedaymnusSEdleFIVkarenAkñúgTMhMépÞRkLadUc)arayxaglicenH b:uEnþ 
vak¾nwgmineFIV[mankareRbHRsaMGIVekIteLIgeT  ebItamTsSn³bTBiesaFn_EpñkPUKmÖsa®sþenaH . dUcenH 
plb:HBal; eTAelI ekrþimrtk enA )arayxaglic edaysar esNarIy:UTI7 KWGacniyay)anfa mantic 
Gacecal)an .  
 lT§PaBEdlGacRsutdI rYmTaMgenARsTab;dIEdlmanTwkTwkrak; nigeRCA enA)aKg KWmantic 
RtwmEt 0>45mm KWvaticCagkarb;HBaleTAGgÁvtþ nig)arayxaglic . dUcenH plb:HBal;én 
esNarIy:UTI7 eTAelIekrþimrtkenA)aKg KWzitkñúgkMritmYymansuvtßiPaB .  
 
6> esckþIsnñidæan nigGnusasn_ 
6>1> esckþIsnñidæan 
¬1¦ RTg;RTayénGagTwkeRkamdI 

lkçN³PUKBÖsa®sþ nigvarIPUKBÖsa®sþ enAtMbn;Rkugesomrab RtUv)ansikSarYcehIy tamry³ 
karsikSarbs; JICA enAqñaM 2000 . tMbn;sikSaenAkñúgeBlmun  KWmanRBMuRbTl; EpñkxageCIg  Tl;nwg  
kNþalRkugesomrab .  kñúgkarsikSaeBlenH TMhMépÞtMbn;sikSa RtUv)anBRgIkrhUtdl;mat;Tenøsab  
ehIyedaymankarGegátelIlkçN³ er:sIusÞIvIet enAtMbn;mat;bwg eTotpg . CalT§pl GagTwkeRkamdI 
RtUv)anbgðajbBa¢ak;fa manbYnRsTab; dUcmanbgðajenA xageRkam .  

lkçN³PUKBÖsaRsþ nigvarIPUKBÖsaRsþ kñúgtMbn;sikSa 
sBaØa RsTab;dI Gayu kMras; ¬m¦ BN’na lkçN³varIPUKBÖsaRsþ
1. Qal s½kTI4 

¬hULÚEhSn¦ 

10-20 RsTab;dIl,b;
l,b;xSac;edaym

kMBs;TwksþaTic³ 
0.855m ¬Exmifuna 
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anCati)øasÞik
dIxSac;FUr 

qñaM1997¦ 
kMritRCabTwk³ 
1.87-1.67x 10-2 (cm/sec) 

FaTwk³ 444liters/min 

edaymankarRskcuH 
073m. 

2. Qsd 
 s½kTI4 

¬EpøntUEhSn¦ 

10-30 RsTab;dIl,b;ed
lUv 

 

3. Tcy s½kTI3   
 ¬ PøIGUsin¦ 

20-50 RsTab;PøIGUsin
 

Aquiclude -Aquifer* 

4. Mbr emsU‘sUGiuc - RsTab;fμ)ateRka
m 

mindwg 

cMNaM³ taragenH RtUv)ancgRkg nigEktMrUvedayykTinñn½ymkBIEpnkarem qñaM2000 . karsikSaEpnkaremqñaM2000 
)anbgðajfa RsTab;TI1 nigTI2 xagelI CaRsTab;EdlmanTwksMxan; . 

* RsTab;s½TIbI³ RsTab;enHRtUv)anKitfa PaKeRcInCaRsTab;GaKIkøÚt . eTaHCaya:gNak¾eday  vak_manRsTab; 
manTwkEdr enAEpñkxøHénRsTab;TI3 eyagtamkarviPaK 3>3>2 elIRsTab;dImanTwk nigbrimaNTwkEdlbUmecj 
kñúgGNþÚgÉkCn. CagenaHeTAeTot eyagtamlT§plénkarGegátén sMNak JSA nigkarxUgGegátkñúgkarsikSaenH 
vanwgbgðajfaRsTab;TI3 minEmnmanEtfμPk;eT b;uEnþvak_manRsTab;xSac;Edr .  

 
RTg;RTayénGagTwkeRkamdI KWmanlkçN³esÞIEtdUcKña eTAnwglT§plénkarGegát edaykar 

sikSarbs; JICA enAqñaM2000 Edr . manRsTab;dUcKña nigkMras;esÞIEtdUcKña dUc)anbBa¢ak;eday 
karsikSarbs; JICA enAqñaM2000 pgEdr . Edlmancab;BIEpñkxageCIg énTIRkugesomrab rhUtdl; 
mat;bwgTenøsab  .  

 
¬2¦ sþanPaBkareRbIR)as;TwkeRkamdIbc©úb,nñ ³  
1¦-GNþÚgÉkCn  

sßanPaBénkareRbIR)as;TwkeRkamdIbc©úb,nñ edayGNþÚgÉkCn EdlmanenAkñúgtMbn;esomrab 
RtUv)anBinitü edayeRbIB½t’mansareBIP½NÐGNþÚg nigTinñn½yGNþÚgRtYtBinitü  .    

 
-RsTab;dIEdlmanTwk nigbrimaNTwkeRkamdI EdlbUmecj  
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GNþÚgÉkCnEdlkMBugbUmTwkeRcInCag 10 m³ ¼éf¶ manenAkñúgtMbn;kNþalRkug .  GNþÚgEdl 
bUmTwkeRcInCag 10 m³ kñúg1éf¶ enaH )anbUmTwk RbmaN 96° énbrimaNTwkeRkamdI Edl 
eRbIR)as;srub  ¬5/784m³ ¼éf¶¦ . brimaNTwkeRkamdI EdlbUmedayGNþÚgÉkCn RtUv)an)a:n;sμan  
RbEhl 5/784 m³ ¼éf¶ enAkñúgrdUvR)aMg . GNþÚgÉkCnTaMgenH PaKeRcInbUmykTwkeRkamdI BIRsTab; 
dIl,b; kúñúgry³CMerA 20 eTA 50 m nigCaBiess BIRsTab;dIs½kTI 3 Edlman CMerA BI 60 eTA 70m .  

-\T§iBlénkarbUmecj 
\T§iBlénkarbUmedayGNþÚgÉkCnTaMgenaH RtUv)an)a:n;sμanedayeRbITinñn½yrbs;GNþÚg KW  

WT-5 nig LTb-1nig LTb-2 EdlTTYl)anenAkñúgéf¶dUcKña  KWéf¶TI 7 dl;éf¶TI 9 Exmkra qñaM 2008 .  
PaBCak;lak;rbs;Tinñn½yTaMgenaH RtUv)anepÞógpÞat;bBa¢ak; edaykareRbobeRFob rvagTinñn½y Edl 
vas;EvgedaysV½yRbvtþi nigedayéd .  

GNþÚg WT-5 sßitenAkNþalTIRkug ehIyeFVIkarRtYtBinitükMBs;TwkeRkamdIkñúgs½kTI3 . 
tamTinñn½yRtYtBinitüelIGNþÚg WT-5 KWmankarRskcuH nUvkMBs; TwkeRkamdIBI 3 eTA 6m 

EdlbgðajBI\T§BlénkarbUbTwkeRkamdI edayGNþÚgÉkCn kñúgRsTab;dIs½kTI 3 enAkñúgTIRkugesomrab   
ehIykarbUmenaH minman\T§iBleTAdl;GNþÚgRtYtBinitü LTb-1 eT ¬KWBMuman 
karERbRbYlkMBs;TwkeRkamdI ¦  EdlsßitenAcMgayRbEhl 5Km BIGNþÚgRtYtBinitü WT-5 .  

bMBg;ykTwkénGNþÚg LTb-2 RtUv)andak;enARsTab;dIl,b; . enAkñúgéf¶CamYyKñaenaH 
kMBs;TwwkeRkamdI  enAGNþÚg LTb-2 mancuHTab eRcInCagenAGNþÚg WT-5  BIeRBaH brimaNTwkeRkamdI 
EdlbUmecj  BIRsTab;dIl,b;enaH edayGNþÚgÉkCn maneRcInCagBIRsTab;dIenAs½kTI 3 .  
 
2¦-GNþÚgplitkmμrbs;  SRWSA  

-RsTab;dIEdlmanTwk nigbrimaNTwkeRkamdI EdlbUmecj   
GNþÚg)anTTYlTwkBIeRkamdI BIRsTab;dIEdlmanTwk enAkñúgEpñkxageRkamRsTab;dIl,b; .   

brimaNTwk EdlpÁt;pÁg;bc©úb,nñ RtUv)ankt;Rta eXIjfa maneRcInCag 9000m³ ¼éf¶ .  
-\T§iBl énkarbUmecj  
\T§iBlénkarbUbecjrbs;GNþÚg SRWSA RtUv)anBinitü edayeRbITinñn½yGNþÚg  WT-4  nig 

GNþÚgenAeXVóg .  Tinñn½yGNþÚgRtYtBinitüRtUv)anRbmUl éf¶TI 8 nig TI 9 Exkmra qñaM2008 . 
sßanPaBdMeNIrkar énGNþÚg plitkm μrbs;  SRWSA RtUv)andMeNIrkareBjelj  enAéf¶TI 9 Ex mkra 
ehIyRtUv)anp¥akkar bUmry³eBl 4 em:ag enAkñúg eBlBak;kNþalyb; éf¶TI 8  Exmkra . 
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CalT§pleyIgBinitüeXIjfaGNþÚg  RtYtBinitü WT-4  EdlsßitenAcMgay 2.6 km  BIGNþÚg 
plitkmμrbs; SRWSA min)anTTYl\T§iBlBIkarbUmrbs;GNþÚg SRWSA eT . TMenardUcKña enHRtUv)an 
bBa¢ak;eday Tinñn½yRtYtBinitü enAéf¶TI 14  dl; 16 Ex FñÚ qñaM 2007 .  

edayeRbIviFIsa®sþdUcKñaenH cMeBaHGNþÚg WT-4  edIm,IBinitüBI\T§iBlénkarbUm énGNþÚg 
plitkmμ rbs; SRWSA  Tinñn½yRtYtBinitüelIGNþÚgenAeXVóg k¾RtUvBinitüpgEdr . karRtYtBinitü 
RtUv)aneFIVeLIg kñúgry³eBl4éf¶ BIéf¶TI7 dl;éf¶TI10 Ex]sPa qñaM 2010 . CalT§pl eyIgGac 
sniñdæan)anfa GNþÚgplitkm μ rbs;  SRWSA  BMuman\T§iBl eTAelIbrisßan énGNþÚgRtYtBinitüenAeXVóg 
EdlsßitenAcMgay 1.4 km BIGNþÚgrbs;  SRWSA  enaHeT .  
 
¬3¦ lkçN³énRbB½n§FnFanTwkkñúgextþesomrab   

GagTenø Edlman\T§iBlelIextþesomrab RtUv)ankMNt;edayTinñn½y DEM  Edlmanxñat 
90m  STRM ¬)anmkBI USNASA ¦  . lT§pl )anbgðajfa minEmnmanEtGagsÞwgesomrab 
b:ueNÑaHeT b:uEnþsÞwgBIreTot KWsÞwgTYlkMbut enAPaKxaglic nigsÞwgrlYs enAPaKxagekIt k¾man 
karb:HBal;eTAelItMbn;RkugesomrabEdr .  épÞdIEdlTak;Tgnwgesomrab enAkñúgtMbn;GagTenøTaMgbI 
RtUv)anKNnaeXIjfa man1/277Km² EdlrYmTaMgtMbn;EpñkxagelI  rhUtdl;PñMKUeln nigtMbn;Edl 
sßitkñúgtMbn;pÁt;pÁg;Twks¥atTMhM 552 Km² pg . 
 eRkayBIkarkMNt;RTg;RTayGag karbMeBjmkvijénTwkelIdI nigeRkamdI BIGagepSg²eTotGac 
ecal)an . dUcenH brimaNbMeBjmkvijnUvFnFanTwk  GacKNnaedayeRbIEtRbPBEdlbMeBjmkvij 
nigbrimaNTwkePøógEtb:ueNÑaH .  tamkarviPaKelIsmasPaB kñúgsmIkartulüPaBFnFanTwk 
karhUtrbs;Twk Gaccat;Tukfa CakareRbIR)as;TwkeRkamdI d¾sMxan;mYy kñúgRkugesomrabenaH .  

lkçNbrimaNTwkePøóg GacEckecjCaBIrdUvepSgKña . brimaNTwkePøóg srubenAkñúgrdUvvsSa 
manx<s;  1200mm KWRbEhl89° énbrimaNTwkePøógRbcaMqñaM . pÞúyeTAvij brimaNTwkePøógsrub 
kñúgrdUvR)aMg  KWRbEhl 150mm   KWmanEt 11°b:ueNÑaH énbrimaNTwkePøógRbcaMqñaM  .  
 eTaHCay:agNak¾eday brimaNrMhYtmFümRbcaMEx mankarERbRbYltictYcb:ueNÑaH kñúgmYyqñaM²  
KWBI 150mm eTA 175 mm ebIeRbobeFobeTAnwgkarERbRbYld¾xøaMg énbrimaNTwkePøógRbcaMEx  .  
 karGegátelITwkeRkamdI RsbeBlKña )anbgðajnUvPaBTMnak;TMngKñay:agCitsñiT§ rvagkMBs; 
TwkeRkamdI nigzanelxa ehIykarpøas;bþÚrénkMBs;TwkeRkamdI kñúglkçx½NÐFm μCati KWCaTUeTARtUvRsbtam 
karERbRbYlénbrimaNTwkePøóg .  
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4¦ brimaNTwkeRkamdIEdlbMeBjmkvij  
ral;Tinñn½yEdlTTYl)anBIGNþÚgRtYtBinitükMBs;TwkeRkamdI nigsßanIy_RtYtBinitü]tuniym 

RtUv)aneRbIsMrab;karviPaKelItwkeRkamdIEdlRtUvbMeBjmkvij eRBaHfa brimaNénkarbMeBjmkvij 
nUvTwkeRkamdI KWCaktþacMbgTI1 kñúgkarvaytMél elIlT§PaBénkarGPivDÆn_ TwkeRkamdI .  

cMeBaHTinñn½yEdl)anRbmUlTaMgGs; CaBiess Tinñn½yRtYtBinitüTwkeRkamdI RtUvbBa¢ak;fa 
eXIjmanTinññn½yxusCaeRcIn enAkñúglT§plRtYtBinitü edaysarmanbBaðaCaeRcIn . dUcenH kar 
RtYtBinitül¥itl¥n;mYy elITItaMgnImYy² RtUv)aneFIVeLIg edayeRbIlT§plénkarBinitüedayéd munnwgeFIV 
karviPaK elIbrimaNTwkeRkamdIEdlbMeBjmkvij .  
 karviPaKelIkarbMeBjmkvijnUvTwkeRkamdI edayeRbIlT§plrbs;m:UEdlFug )anbgðajfa 
brimaNTwkeRkamdIEdl)anbMeBjmkvij man 435 517 000m³ KWes μ InwgcMnYn 1/193 000m³ 

kñúgmYyéf¶ enAkñúgGagTenøEdlBak;B½n§TaMgmUl EdlmanRkLaépÞ 1/277  Km² . kñúgkrNIEdlman 
RsTab;dIEdlmanTwk EdlmanlkçN³RCabTwkx<s; enAkñúgtMbn; Edl)anGegátenaH brimaNenH 
GacykCamUldæan kñúgkarviPaKelIlT§PaBGPivDÆn_TwkeRkamdI .  eTaHCay:agNak¾eday tamkarsikSa 
GegátelIPUKBÖsaþ®sþ naeBlmun² nigkñúgkarsikSaenH  )anbgðajfa BMumanRsTab;dIRbePTenaHeT 
enAkñúgextþesomrab . dUcenH tYelxenH minGacRtUvcat;TukCabrimaNBitR)akd énkarbMeBjmkvij 
nUvTwkeRkamdI enAkñúgextþesomrab enaHeT .  brimaNBitR)akd énkarbMeBjmkvijnUvTwkeRkamdI 
RtUvKNnaesμ Inwg  188/ 320000m³ edayKuNbrimaNbMeBjmkvijCamFümRbcMaqñaM CamYynwg 
épÞGagTenø enAkñúgtMbn;EdlRtUvpÁt;pÁg;Twk . brimaNbMeBjmkvijénTwkeRkamdIenH KWesμ Inwg 
brimaNbMeBjmkvijRbcaMéf¶ Edles μ Inwg 516/000m³ . 
  
¬5¦ kareRbobeFoblT§plénkarBinitüelITwkeRkamdI³  

karBinitüRsbeBlKñamYyelITwkeRkamdI RtUv)aneFVIeLIgBIrdg kñúgrdUvvsSa nigrdUvR)aMg enAkñúg 
karsikSaenH . ehIykarBinitüelITwkeRkamdIRbcaMEx RtUv)anBinitütamry³karsikSaelIkmunrbs; JICA 
cab;BIExkumÖH qñaM1998 dl;Exvicäika qñaM1999. lT§plénkarsikSaTaMgBIr karsikSaelIkmunrbs; JICA 
nigkarsikSaelIkenH RtUv)aneRbobeFobKña . karRskcuHnUvkMBs;TwkeRkamdI RtUv)anbBa¢ak;fa manenA 
tMbn;TIRkug dUcbBa¢k;kñúgkareRbobeFob Edlman bgðajkñúgtaragTaMgBIr xageRkam.  
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kareRbobeFobkMBs;Twk kñúgrdUvvsSa kñúgtMbn;Rkug 
eBl kBaØa09 kBaØa98 tula 98 vicäika98 kBaØa 99 tula 99 vicäika99
mFüm (m) 1.63 1.41 1.2 1.32 1.24 0.85 0.6 

Gtibrma (m) 5.12 3.51 3.1 3 3.26 2.9 2.32 

Gbbrma (m) 0.2 0.1 0 0.3 0.23 -0.28 -0.41 

sMKal;³ tMéltYelxkñúgtarag bgðajBIkMBs;TwkenAeRkamépÞdI . 
kareRbobeFobkMBs;Twk kñúgrdUvR)aMg kñúgtMbn;Rkug 

eBl emsa 10 emsa 98 mifuna 98 emsa 99 mifuna 99
mFüm (m) 4.19 3.5 3.5 2.5 2 

Gtibrma (m) 7.4 5 5.1 4.6 4.81 

Gbbrma (m) 2.6 2.35 2.25 1.46 0.82 

sMKal;³ tMéltYelxkñúgtaragbgðajBIkMBs;TwkenAeRkamépÞdI . 
 

  taragTaMgBIrxagelI bgðajya:gc,as;BIPaBxusKña énkMBs;TwkrvagExnana kñúgqñaM2009 nigqñaM 
1989 nig1999 kñúgkMrit 0/22m eTA 1/03m enAkñúgrdUvvsSa nigBI 0/69m eTA 0/19m enAkñúgrdUv 
R)aMg. karRskcuHénkMBs;TwkeRkamdI enAkñúgtMbn;Rkug Gaccat;TukCalT§plénkareRbIR)as;TwkeRkamdI 
kñúgbrimaNeRcIn edayGNþÚgÉkCnCaeRcIn kñúgtMbn;Rkugesomrab.  
¬6¦ plb:HBal;elIbrisßan énRKb;EpnkarBRgIkRbBn§½pÁt;pÁg;Twks¥atEdl)aneRKag  

brimaNbMeBjmkvijénTwkeRkamdIRbcaMéf¶ enAkñúgtMbn;esvakmμpÁt;pÁg;Twk RtUv)anKNnaesμInwg 
516 000 Em:RtKUb . brimaNTwkEdlRtUvbUmyk RtUvticCagbrimaNEdlRtUvbMeBjmkvij .  

bBaðasMxan;sMrab;karvaytMélelIlT§PaBGPivDÆn_TwkeRkamdI kñúgtMbn;esomrabKWedIm,IFanafa 
minman\T§iBlelIkarRsutdIenAkEnøgmrtkBiPbelak edaysarkareRbITwkeRkamdI .  
 eTaHCaya:gNak¾eday eRkayeBlEdlbTdæanénkarvaytMélelIlT§PaB énkarGPivDÆn_Twk 
eRkamdIRtUv)anbBa©ak;c,as; bBaðasMxan;sMrab;karvaytMélelIlT§PaBGPivDÆn_TwkeRkamdI KWedIm,IFanafa 
minmanplb:HBal;elIbrisßan edaykareRbITwkeRkamdIenaH elIsBIkMritbTdæanEdlGnuBaØatieT.  
  cMeBaHeKalbMNgepSgKña nigkñúgtMbn;epSgKña bTdæanEdlGnuBaØati nWgRtUvbegáIteLIgkñúgtMél 
epSgKña . kñúgRkugesomrab plb:HBal;eTAelIbrisßan EdlRtUvBinitüeGay)anditdl; enaHKWplb:HBal; 
énkarRsutdI enATItaMgEdlmanekrþ×mrtksMxan . 
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  eTaHCaya:gNak¾eday vaBMumanbTdæanenaHeT sMrab;karkarBarekrþ×mrtkenaHBIkarRsutdI 
edaysarEtvamanTidæPaBxusKñaeRcIn rvagTItaMgekrþ×mrtkTaMgenaH. kñúgsßanPaBenH edIm,IFananUv 
suvtßiPaBdl;TItaMgekrþ×mrtkenaH karGPivDÆn_TwkeRkamdI RtUvEtbBaÄb;RbsinebI³ 1¦- manplb:HBal; 
NamYy eTAelITItaMgekrþ×mrtk ekItmaneLIg nig 2¦- GacmanCMerIskñúgkareRbIRbPBTwkd¾éTeTot. 
  müa:geTot enAeBlEdllT§PaBénkarGPivDÆn_TwkeRkamdI RtUv)anvaytMél tambTdæanTI1 
enaH KWmann½yfa brimaNEdlRtUvbUmecj RtUvticCagbrimaNTwkEdlbMeBjmkvij RbsinebI brimaN 
énkarbMeBjmkvij RtUv)anKNnatamviFIsa®sþviPaKRtwmRtUv lT§plenaH GaceRbIR)as;edaypÞal; 
sMrab;RsTab;dIEdlmanTwkEdlmanPaBRCabx<s; . b:uEnþsMrab;karvaytMélelIplb:HBal; lT§plenaH 
vanwgGaRs½yeTAtamEpnkarGPivDÆn_Twk eRBaHfa karRskcuHénTwkeRkamdI nwgERbRbYleTAtamTItaMg 
nigcMnYnGNþÚgsMrab;plitplTwkeRkamdI . dUcenH EpnkarGPivDÆn_TwkeRkamdICaeRcIn RtUv)anbegáIt 
eLIg muneBjeFVIkarvaytMélelIplb:HBal; . CakarBitNas; enAeBlRKb;EpnkarGPivDÆn_TwkeRkamdI 
RtUv)anbegáItenaH bBaðaénkarb:HBal; eTAelITItaMgekrþ×mrtk RtUveFVIeGaymantic tamkarEdlGaceFVI 
eTA)anenaH KWRtUvEtKitKUreGay)anm:t;ct; . ral;GNþÚgplitkmμTaMgGs; kñúgEpnkarBRgIkRbBn§½ 
pÁt;pÁg;Twk RtUv)aneRKageLIg edayeFVIya:gNadak;eGayq¶ayBITItaMgekrþ×mrtk tamkarEdlGac 
eFVIeTA)an eRBaHfa kalNavakan;Etq¶ay enaH vanwgmanplb:HBal;kan;Ettic .  
  m:UEdlsMrab;viPaK RtUv)anbegáIteLIg sMrab;vaytMélelIplb:HBal; . ral;Tinñn½yEdlman 
TaMgGs; RtUv)anerobcMsegçb edIm,IeFVIeGayktþaTaMgLayEdlTak;TgnwgkarRKb;RKgelIkarERbRbYl 
kMBs;TwkeRkamdI kñúgtMbn;Rkugesomrab RtUv)ankMNt;ya:gRtwmRtUv kñúgm:UEdl . karviPaKedayeRbI 
rMhUefr KWRtUveRbIkñúgkarepÞógpÞat;elIkic©dMeNIrkar nigPaBRsbKñarbs;m:UEdl . karviPaKedayeRbIrMhUr 
minefr KwRtUv)anGnuvtþ edIm,IBinitünUvral;ktþanana Edlb:HBal;dl;karERbRbYlkMBs;Twk edayeRbI 
Tinñn½yRtYtBinitü kñúgkMlugeBlqñaM2006 dl;qñaM2008 . 
  ry³eBlkarviPaKenH KWRtUv)ankMNt;ry³eBl22qñaM Ep¥ktamqñaMeKaledA énEpnkarBRgIk 
RbBn§½pÁt;pÁg;Twks¥at cab;BIqñaM2009 dl;qñaM2030 . tamTsSn³ EdlRtUvKitKUrdl;sßanPaBEdlman 
haniP½yx<s;enaH brimaNTwkePøógry³eBl50qñaM énrdUvR)aMg RtUv)anKNna nigkMNt;kñúgqñaM2029 . 
ry³eBlénkarviPaKmU:Edl KWkMNt;yk1Ex dUcenH sMrab;RKb;ktþaTaMgGs; dUcCa brimaNTwkePøóg rMhYt 
kMBs;TwkTenø GUr nigbwg RtUv)ankMNt;kñúgbNþúMTinñn½y 264 tamExnImYy² .  
   sMrab;RKb;EpnkarGPivDÆn_TwkeRkamdITaMgGs; brimaNTwkeRkamdIEdlbUmecj RtUv)ankMNt;kñúg 
m:UEdl RsbeTAtamEpnkarCIkGNþÚg smtßPaBGNþÚg nigbMErbMrYléntMrUvkarTwktamEx . minEmnEt 
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cMeBaH EtEpnkarBRgIkRbBn§½pÁt;pÁg;Twkb:ueNÑaHeT b:uEnþcMeBaHTaMgsßanPaBFmμCati edayKμankareRbIR)as; 
TwkeRkamdI nigsßanPaBbc©úb,nñ k¾RtUv)anykmkviPaKkñúgm:UEdl RsbtamesNarIy:UTaMg7 Edl)an 
begáIteLIgenaHEdr .  
  edaysarEteKalbMNg;rbs;m:UEdlviPaKTwkeRkamdI KWedIm,IBinitüelIkarRskcuH nig¼b¤TMhM 
énkarRskcuHkMBs;TwkeRkamdI enACit nigeRkamTItaMgekrþ×mrtk EdlbNþalmkBIGNþÚgplitkmμ 
EdleRKagCIkf μ IenaH GNþÚgRtYtBinitüCaeRcInRtUv)andak;Cit b¤ enAeRkamTItaMgekrþ×mrtksMxan;² 
énGgÁrvtþ GgÁrFM nig)aryxaglic.  
  TMhMénkarRskcuHénTwkeRkamdI tamlT§plénkarviPaKm:UEdl nigbNþúMbrimaN ¬Volume 

Compressibility¦ énkarsikSarbs; JICA eBlmun ¬karsikSasþIBIRbBn§½pÁt;pÁg;TwksMrab;tMbn;esomrab 
kñúgRbeTskm<úCa qñaM2000¦ RtUv)aneRbIR)as; sMrab;KNnanUvkMriténbrimaNdIEdlGacRsutcuH. 
  lT§plénkarviPaKm:UEdl )anbgðajfa karRsutcuHénkMBs;TwkeRkamdI nigbnÞab;mkdIEdlGac 
Rsut nigekItman enAkñúgRKb;EpnkarBRgwgkarpÁt;pÁg;TwkTaMgGs; ebIeTaHCaTMhMénkarRsutdIcuH b¤ 
karb:HBal;eTA elITItaMgekrþ×mrtkenaH ERbRbYleTAtamEpnkarepSg²Kña k¾eday . taragxageRkam 
mansegçbBIbrimaNplitTwkeRkamdI EdlRtUvBRgIktamEpnkarnImYy² nigbrimaNénkarRsutdI 
EdlGacekItman enATItaMgekrþ×mrtksMxan;² dUcCa GgÁrvtþ GgÁrFM )arayxaglic nig)aKg . 
RbsinebIBMumanEpnkarBRgIkkarpÁt;pÁg;TwkNamYyRtUv)anbBa¢ak;fa BMumaneFVIeGayRskkMBs;TwkeRkamdI 
nigkarRsutdIcuHeTenaH karvaytMélelIEpnkarepSg²Kña GacRtUv)aneFVIeLIgEtcMeBaHkareRbob 
eFobeTAelIkMrithaniP½y EdlmansegçbkñúgtaragxageRkam. 
 

tarag6-4³ karvaytMélelIplb:HBal;énRKb;esNarIyU:Edl)anKit 
esNarIy:U brimaNplit

PA (m³/d) 
LD_ANW LD_WB )aKg kMrithaniP½y

esNarIyUTI2 77,250 6.25 9.24 72.96 1 

esNarIyUTI3 0 5.67 5.1 2.3 2 

esNarIyUTI4 60,250 4.52 8.28 46.44 3 

esNarIyUTI5 43,060 3.65 7.06 31.64 4 

esNarIyUTI6 30,000 3.65 5.84 2.82 5 

esNarIyUTI7 0 1.15 4.19 0.45 6 
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PA³ brimaNplitecjBIGNþÚgfμ I edayminmanKitbBa©ÚlnUvbrimaNplitbc©úb,nñ edayGNþÚgrbs; SRWSA eT 
kñúgtYelxenH .  

LD – ANW  lT§PaBNEdlGacmankarRsutdI ¬mm¦ enATItaMgeRkam mrtkvb,Fm’GgÁvtþ .  
LD-WB³ lT§PaBNEdlGacmankarRsutdI enATItaMgeRkam mrtkvb,Fm’)arayxaglic  
)aKg³ lT§PaBNEdlGacmankarRsutdI enATItaMgeRkam mrtkvb,Fm’)aKg.  
kMrithaniP½y³ bTdæanTI1 cMeBaHkMrithaniP½y KWCakMritTMhM énplb:HBal; eTAelImrtkvb,Fm’ EdlsMxan;²bMput 

dUcCaGgÁvtþ ehIybTdæanTI 2 KWplb:HBal;eTAelI mrtkEdlmanlkçN³sMxan;bnÞab; dUcCa  )arayxaglic .  
sMKal;³ kñúgesNarIy:UTI2 nwgminmankarxYgGNþÚgf μIeT b:uEnþplb:HBal;eTAelIekrþ×mrtkGgÁrvtþ KwRtUv)ancat;Tuk 

kñúgkMritTI2. krNIenH KWedaysarEtkñúgesNarIy:UenH manrkSanUvsßanPaBbc©úb,nñ EdlTwkeRkamdIeRcInCag 7000 Em:RtKUb 
RtUv)aneRbIedayGNþÚgÉkCn enAkñúgtMbn;Rkug ehIytMbn;Rkug KWenACitGgÁrvtþ CagGNþÚgEdlRtUvxYgfμ I . 
 
  vaKWCakaryl;dwgTUeTA Tak;TgeTAnwgplb:HBal;énkarRsutdIcuH Edlfa sßanPaBRbkbeday 
haniP½yx<s;bMputenaHKW minEmnmkBITMhMb¤brimaNéndIEdlliccuHenaHeT EtmkBIPaBmines μ IKñaén 
sMNg;nana . eTaHCaya:gNak¾eday karTsSn_TayBIPaBminesμ IKñaénsMNg; KWvaBitCaBi)akNas; .  
 sMrab;esNarIy:UénEpnkarpÁt;pÁg;TwkTI7 ebIeTaHCaFnFanTwkPaKeRcIn RtUv)anykmkBITenøsab 
CMnYskareRbIR)as;TwkeRkamdIk¾eday k¾GNþÚgrbs; SRWSA RtUv)aneRKagnwgbnþpÁt;pÁg;TwksMrab;Rkug 
esomrabdEdl . enAeBlEdlsßanPaBEdlmanhaniP½yx<s; ekIteLIg GNþÚgTaMgenH nwgbNþaleGay 
manplb:HBal;eTAelIekrþ×mrtkvb,Fm’ TaMgenaH dUcCa GgÁrvtþ )arayxaglic nig)aKg dUcbgðajenAkñúg 
taragxagelI ebIeTaHCaplb:HBal;TaMgenaH mantictYc enAkñúgRKb;KMeragEdl)anKitk¾eday . dUcenH 
caM)ac;RtUvBinitüemIleGayc,as;fa etIesNarIy:UTI7 BitCaCMerIsEdlRtUveRCIsyk b¤ya:gNa . 

plb:HBal;eTAelIGgÁvtþ KWman 1>15mm KWvazitkñúgkMriténkarERbRbYldIRbcaMqaM . dUcenH 
eyIgGacKitfa vamansuvtþiPaBl¥ cMeBaHekrmrtkGgÁr nigmrtkepSg²eTot dUcCaGgÁFM 
EdlenAq¶ayCagGgÁvtþ eTAeTot BITItaMgGNþÚg rbs; SRWSA bc©úb,nñenH .  
 plb:HBal;eTAelI)arayxaglic GacmanTMhMdl; 4>19 mm . tMélenH KWvaelIsBIkMriténkar 
ERbRbYldI dUcenH RtUvEtvaytMéleGay)anRtwmRtUv . ebIKitBITMrg;énekrþ×mrtkenA )arayxaglic 
KWvaxusBITItaMgekrþ×mrtkd¾éTeTot TaMgTMhM nigbrimaNénsMPar³EdleRbIsMrab;sg;va . GgÁrvtþ nig 
ekrþ×mrtkepSg²eTotPaKeRcIn RtUv)ansg;edayeRbIf μEdlmanPaB)aøsÞIkTab . eTaHCaya:gNak¾eday 
)arayxaglic RtUv)ansagsg;eLIgedayeRbIdI\dæ EdlmanPaB)aøsÞIkx<s; kñúgcMeNamsMPar³sMNg; 
TaMgGs;. mü:ageTot karRsutcuHénTwkeRkamdI KWminekIteLIgPøam²eT b:EnþvaCadMeNIrkarekIteLIg 
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bnþicmþg² dUcmanbgðajkñúgExSekag énkarERbRbYlkMBs;TwkeRkamdI . cMeBaHdI\dæ EdleRbIsagsg; 
kñúgbrievNCaeRcIn Km² dUcenA)arayxaglicenH KWvamanPaB)aøsÞic EdlGacFanaRKb;RKan; sMrab;kar 
RsutdIcuH kñúgkMritminelIsBI 4>19mm enH kñúgry³eBlCaeRcInExenaH . dUcenH minEmnRKan;Et minman 
karxUcRTg;RTayb:ueNÑaHeT edaysarEtkMritRsut  4>19mm KWtUcNas; sMrab;kardwgedaymnusS Edl 
eFIVkarenAkñúgTMhMépÞRkLaFM dUc)arayxaglicenH b:uEnþvak¾nwgmineFIV[mankareRbHRsaMGIVekIteLIgeT  
ebItamTsSn³bTBiesaFn_EpñkPUKBÖsa®sþenaH . dUcenH plb:HBal; eTAelIekrþimrtk enA)arayxaglic 
edaysar esNarIy:UTI7 KWGacniyay)anfa mantic nigGacecal)an .  
 lT§PaBEdlGacRsutdI rYmTaMgenARsTab;dIEdlmanTwkTwkrak; nigeRCA enA)aKg KWmantic 
RtwmEt 0>45mm KWvaticCagkarb;HBaleTAGgÁvtþ nig)arayxaglic . dUcenH plb:HBal;én 
esNarIy:UTI7 eTAelIekrþimrtkenA)aKg KWzitkñúgkMritmYymansuvtßiPaB .  

tamlT§plénkarBinitüxagelI Gac[eyIgeFVIkarsnñidæan)anfa esNarIy:UTI7 KWCaEpnkar 
EdlKYrman sMrab;karBRgIkkarpÁt;pÁg;Twk kñúgRkugesomrab . 
 
6>2> Gnusasn_ 
  bc©úb,nñenH TwkeRkamdI KwCaRbPBsMxan; sMrab;pÁt;pÁg;Twk enAkñúgRkugesomrab . mineXIjman 
karRskcuHeRcInénTwkeRkamdIeT ebItamlT§plénkarGegátkMBs;TwkeRkamdI edayeRbIm:UEdlviPaK . 
lT§plenH KWvaRtUvKña CamYynwglT§plénm:UEdlviPaKTwkeRkamdI kñúgsßanPaBFmμCatiEdr . 
tamlT§plénkarviPaKm:UEdl )anbgðajfa sßanPaBénkareRbIR)as;Twkbc©úb,nñ Kwzitkñúg 
haniP½ykMritTI2 enARKb;EpnkarpÁt;pÁg;TwkEdl)anBinitüTaMgGs; . 
  kareRbIR)as;d¾KMhuknUvTwkeRkamdI edayGNþÚgÉkCn kñúgtMbn;Rkug Gaccat;TukCamYlehtucMbg 
EdlbNþaleGaymankarRskcuHnUvkMBs;TwkeRkamdI enACitTItaMgekrþ×mrtkvb,Fm’sMxan;³ dUcCaGgÁrvtþ 
eRBaHfa tMbn;TIRkugenaH vaCitNas;eTAnwgTItaMgekrþ×mrtknana CagGNþÚgplitkmμrbs; SRWSA . 
dUcenH edIm,IFananUvsuvtßiPaBdl;TItaMgekrþ×mrtkenaH RtUvmankarRKb;RKgelIGñkEdleRbIR)as; 
TwkeRkamdI enAkñúgtMbn;RkugeGay)anqab; tamkarEdlGaceFVIeTA)an .  
  dMNak;kalxageRkamenH GacRtUvykmkBicarNa kñúgkarEklMGrkareRbIR)as;TwkeRkamdI .  

1- begáItc,ab; edIm,ITb;sáat;karxYgGNþÚgfμ I² EdlmanCMerAeRCAbgÁÜr . 
2- kareRbIR)as; nUvTwkeRkamdI minRtUveGayeRbIedayesrIeT RbsinebIeKeRbIkñúgbrimaN 

mYy elIsBIkMritcaM)ac;sMrab;CIvPaBrs;enArbs;eK . dUcenH cMeBaHGNþÚgEdlman 
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dak;mUT½rbUm GackMNt;bTdæanmYyedayEp¥ktamcMnYnmnusSrs;enA nwgbrimaNTwk 
eRbIR)as;RbcaMéf¶ . RbsinebIeKbUmTwk elIsBIkMritbTdæanenaH m©as;GNþÚg RtUvbg;R)ak; 
cMeBaHbrimaN EdleRbIelIsenaH .  

3- eRkayeBlbegáItnUvRbBn§½pÁt;pÁg;Twkfμ IehIy minRtUvGnuBaØatieGaymankareRbIR)as;nUv 
GNþÚgÉkCn Edlmandak;m:UT½rbUmeToteT . ral;kareRbIR)as;TwkcMeBaHGñkeRbIR)as;FM² 
dUcCasNæaKar CaedIm RtUveRbITwkBIkarpÁt;pÁg;rbs; SRWSA .  

4- SRWSA RtUvRbmUlCaRbcaMnUvTinñn½yRtYtBinitü cMeBaHkMBs;TwkeRkamdI nigsßanPaBdI 
BI]bkrN_sMrab;RtYtBinitü Edlman . 

5- SRWSA RtUvBinitüemIlnUvPaBeCOCak;rbs;Tinñn½yRtYtBinitüTaMgenaH edayRtUvepÞóg 
pÞat;Kña rvagTinñn½yRtYtBinitüedaysV½yRbvtþi nigedayéd .  

6- SRWSA RtUvCYsCul]bkrN_EdlxUc edayeRbIfvikarEdlbMrugTuk sMrab;kic©dMeNIrkar 
nigEfTaMeGay)anRtwmRtUvenaH .  

 



toc-1 

r)aykarN_bBa¢b; 
karsikSasþIBIKMeragBRgIkRbB½n§pÁt;pÁg;Twks¥at  

kñúgRkugesomrab énRBHraCaNacRkkm<úCa 
EpnTItMbn;sikSa 
rUbft 
qñaMeKaledA matikaerOg 
bBa¢Itarag 
bBa¢IrUbPaB 
GkSrkat; 

matikaerOg 
CMBUk1³ RbvtþiKMerag>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 1-1 
1>1   karGnuBaØati >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 1-1 

1>2   eKalbMNgénkarsikSa>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 1-1 
1>3>   tMbn;sikSa >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 1-2 
1>4   qñaMeKaledA >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 1-2 
1>5>   viFIsa®sþkñúgkarsikSa nigsmasPaKénesckþIRBagr)aykarN_bBa©b; >>>>> 1-2 
1>6>  matikaerOg énr)aykarN_bBa©b;>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>  1-2 
CMBUk2³ lT§plénkarGegátelIRbPBTwkeRkamdI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-1 
2-1   karGegátedayeRbIPUKÖrUbsaRsþ (Geophysic) >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-1 
2-1-1  Rbvtþi nigTMrg; >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-1 
2-1-2  lT§pl >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-1 
2-2  karGegátelIsareBIP½NÐGNþÚg>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-8 
2-2-1  Rbvtþi nigTMrg; >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-8 
2-2-2  lT§pl >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-12 
2-3   kareFIVviPaK KuNPaBTwk enATItaMgpÞal;  >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-20 

2-4   lT§plénkarGegáténsMNaksMxan;²  >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-21 

 



toc-2 

CMBYk3³ sßanPaBbc©úb,nñénkareRbIR)as;TwkeRkamdI >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-1 
3>1  sßanPaBbc©úb,nñénkarRtYtBinitüTwkeRkamdI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-1 
3-2   karsagsg;nUvGNþÚgRtYtBinitüfμ I >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-6 
3-3   GNþÚgÉkCn  >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-7 
3-3-1  r)aykarN_GNþÚgÉkCn >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-7 
3-3-2  karviPaKelIRsTab;dIEdlmanTwk nigbrimaNénkarbUmyk>>>>>>>>>>>>>>>>>>> 3-8 
3-3-3 karviPaKelI\T§iBlén karbUmTwkedayGNþÚgÉkCn >>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-11 
3-4   GNþÚgplitkmμrbs; SRWSA >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-14 

3-4-1  TMrg;GNþÚg nigRsTab;dIEdlmanTwk >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-14 
3-4-2  kic©dMeNIrkar énGNþÚgplitkmμrbs; SRWSA >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-15 

3-4-3  karviPaKelI\T§iBlénkarbUmrbs;GNþÚgplikmμ SRWSA>>>>>>>>>>>>>>>>>>>>  3-15 

3-4-4  karviPaKelITinñn½yGNþÚgrak;enAeXVog>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>  3-19 

CMBUk4³ sßanPaBClsaRsþ kñúgRkugesomrab>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-1 
4>1>   karEbgEckGagTenø kñúgtMbn;pÁt;pÁg; >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-1 
4>2>   sßanPaBGakasFatu>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-2 
4>3>   Tinñn½y]tuniymEdlman>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-4 
4>4>   Tinñn½yRtYtBinitüTwkeRkamdIEdlman>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-4 
4>4>1   GNþÚgRtYtBinitübc©úb,nñ>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-4 
4>4>2>   karRtYtBinitüemIlelIlT§plénkarBinitüTwkeRkamdI>>>>>>>>>>>>>>>>>>>>>>>>>> 4-4 
4>4>3   lT§plénkarBinitüelIkarERbRbYldI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-20 
4>5  karviPaKelIkarbMeBjmkvijnUvTwkeRkamdI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-27 
4>5>1  karBinitüelITinñn½y>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-27 
4>5>2 lT§plénkarKNnakarbMeBjTwkeRkamdImkvijcMeBaHTItaMgRtYtBinitü 

nImYy²>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-30 
4>5>3   segçbkarKNnakarbMeBjTwkeRkamdImkvij>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-33 
4>6  karBinitüTwkeRkamdIkñúgeBlRsbKña>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-35 
4>6>1  r)ay nigkarpøas;bþÚrkMBs;TwkeRkamdI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-35 
4>6>2   karBnitüelIkMBs;TwkeRkamdIkñúgkarsikSaelIkmunrbs; JICA............. 4-35 



toc-3 

4>7  kareRbobeFoblT§plénkarBinitüTwkeRkamdI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-38 
4>7>1  rdUvEdlmankMBs;TwkeRkamdIx<s;>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-38 
4>7>2  rdUvEdlmankMBs;TwkeRkamdITab>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-39 
4>7>3  kareRboeFoblT§plkñúgtMbn;TIRkug>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-39 
CMBUk 5³ karviPaKTwkeRkamdIedaym:UEdlkMuBüÚT½r>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-1 
5>1   r)ayénTItaMgekr×þmrtk kñúgextþesomrab>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-1 
5>2   TRmg;énm:UEdlviPaKTwkeRkamdI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-2 
5>2>1   tMbn;rbs;m:UEdl>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-3 
5>2>2   lkçN³rbs;sßanPaBRBMRbTl; >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-5 
5>2>3   lkçN³énkarvaytémø>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-6 
5>3   lkçN³rbs;)a:ra:Em:Rt>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-7 
5>3>1   PaBcMlgkMedA (Conductivity) >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-7 

5-3-2   snÞsSn_Gag ¬edayKμanTMhM¦>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-8 
5-3-3  cenøaHRbehagpÞúkTwk ¬edayKμanTMhM¦>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-8 
5-3-4   Tinñpl ¬edayKμanTMhM¦>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-8 
5>4   karepÞogpÞat;m:UEdl-karviPaKedayeRbIrMhUrefr>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-8 
5-5   karepÞogpÞat;m:UEdl-karviPaKedayeRbIrMhUrminefr>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-10 
5>5>1   brimaNénkareRbIR)as;TwkeRkamdI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-10 
5-5-2  brimaNTwkePøog rMhYt karbMeBjmkvij nigkareRbIR)as;TwkeRkamdI >>>>>> 5-11 
5-5-3  lT§plénkarviPaKedayeRbIrMhUrminefr>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-11 
5-6   lkçNrbs;m:UEdlsMrab;karBüakrN_TwkeRkamdI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-13 
5-6-1  eKalbMNg nigkarBicarNasMxan;² cMeBaHkarviPaKTwkeRkamdI>>>>>>>>>>>>>>>> 5-14 
5-6-2  kareRCIserIssanIy_sMrab;KNnaRbU)ab‘IlIetTwkePøog>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-14 
5-6-3  viFIsaRsþ niglT§plénkarviPaKRbU)ab‘IlIet>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-14 
5-6-4  lkçN³énktþaxageRkA>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-15 
5-6-5  lkçNénktþaxageRkA-lkçN³rbs;esNarIyU: >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-18 
5-6-6  lkçN³énGNþÚgRtYtBinitü>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-23 
5-7  lT§plénkarviPaK >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-23 



toc-4 

5-7-1  karERbRbYlkMBs;TwkkñúgGNþÚgRtYtBinitü>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-24 
5>7>2   karRtYtBinitüdIRsut>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-33 
5>7>3   lT§plénkarBüakrN_kRmitRskTwkeRkamdI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-35 
5>7>4   karvaytémøelIral;EpnkarEdl)anBicarNa>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-36 
CMBUk6³ esckIþsniñdæan nigGnusasn_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 6-1 
6>1  esckIþsniñdæan>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 6-1 

6>2 Gnusasn_>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 6-3 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



toc-5 

bBa¢Itarag 
-------- 

tarag 2>1³ tMrg;énkareFVIGegátelITwkeRkamdI edayeRbIlkçNrUb>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-1 
tarag 2>2³ lkçN³PUKBÖsaRsþ nigvarIPUKBÖsaRsþénRsTab;dI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-2 
tarag 2>3³ TMrg;énkarGegátsareBIP½NÐ>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 28 
tarag 2>4³ sßab½nEdl)aneFVIGegát tamRbePT>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-9 
tarag 2>5³ cMnYnGNþÚgmFüm nigCMerAGNþÚg>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-12 
tarag 2>6³ brimaNénkareRbIR)as;TwkRbcaMéf¶CamFüm Edl)a:n;sμan tamRbePTnimYy²>> 2-12 
tarag 2>7³ GRtaénkaryl;dwgBIbBaðaTwkeRkamdI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-13 
tarag 2>8³taragsegçbsþIBIRbB½n§Tinñn½y>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-14 
tarag 2>9³ taragsegçb sIþBIbrimaNeRbIR)as;Twkbc©úb,nñ kñúgRkugesomrab>>>>>>>>>>>>>>>>>>>>>> 2-15 
tarag 2>10³ taragsegçb sþIBItMélénGñkeRbIR)as;TwkeRkamdI RbePT A¦>>>>>>>>>>>>>>>>>>>> 2-16 
tarag 2>11³ taragsegçb sþIBItMélénGñkeRbIR)as;TwkeRkamdI ¬RbePT B¦>>>>>>>>>>>>> 2-17 
tarag 2>12³ rbkKMehIjsMxan;²BIkarGegátsareBIP½NÐGNþÚg>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-18 
tarag 2>13³ muxsBaØaEdlRtUvviPaK nigviFIsaRsþ>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-20 
tarag 2>14³ tMélCamFüménKuNPaBTwktamtMbn; >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-20 
tarag 3>1³ skm μPaBRtYtBinitüEdlGnuvtþeday SRWSA>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-2 
tarag 3>2³ TMrg;énGNþÚgRtYtBinitüEdleTIbsg;f μI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-3 
tarag 4>1³ lT§plsegçbRbcaMqñaM énkarERbRbYldI kñúgRsTab;dIEdlmanTwkeRCA LTa>>>>>  4-22 

tarag 4>2³ lT§plsegçbRbcaMqñaMénkarERbRbYldIkñúgRsTab;dIEdlmanTwkrak; LTa >>>>>>> 4-23 

tarag 4>3³ lT§plsegçbRbcaMqñaM énkarERbRbYldI kñúgRsTab;dIEdlmanTwkeRCA LTb >>>> 4-25 

tarag 4>4³ lT§plsegçbRbcaMqñaMénkarERbRbYldIkñúgRsTab;dIEdlmanTwkrak; LTb >>>>>>> 4-26 

tarag 4>5³ lT§plénkarBinitüTinñn½ysMrab;karbegáItm:UEdlFug>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-29 
tarag 4>6³ karbMeBjTwkeRkamdImkvijRbcaMEx nigqñaM cMeBaHsßanIy_nimYy²>>>>>>>>>>>>>>>>>>> 4-33 
tarag 4>7³ karsegçbnUvlT§plénkarKNnarbs;m:UEdlFug>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-34 
tarag 4>8³ kareRbobeFobkMBs;TwkkñúgrdUvvsSa edayGNþÚgtambeNþaypøÚvFM²>>>>>>>>>>>>> 4-38 
tarag 4>9³ kareRbobeFobnUvkMBs;TwkkñúgrdUvR)aMg edayGNþÚgenAtambeNþaypøÚvFM²>>>>> 4-39 
tarag 4>10³ kareRbobeFobkMBs;TwkkñúgrdUvvsSa kñúgtMbn;Rkug>>>>>>>>>>>>>>>>>>>>>>>>>>>>  4-40 



toc-6 

tarag 4>11³ kareRbobeFobkMBs;TwkkñúgrdUvR)aMg kñúgtMbn;Rkug>>>>>>>>>>>>>>>>>>>>>>>>>>>>  4-41 
tarag 5>1³ esckI þsegçbGMBIbERmbRmYlnIv:UTwksRmab;GNþÚgTaMg5EpñkxageRkam 

     b¤CittMbn;GgÁr>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-31 
tarag 5>2³ témøénkRmitTwkRskeRkamdI sRmab;sIunNarIy:UnImYy² kñúgKMrUKNna 

TwkeRkamdIenA tMbn;R)asaT)aKg >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-33 
tarag 5>3³ karBüakrN_sk þanuBldIRsut >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-34 
tarag 5>4³ karBüakrN_sk þanuBldIRsutsRmab;tMbn;R)asaT)aKg >>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-35 
tarag 5>5³ karvaytEmøelIRbsiT§PaBénkarBicarNasIunNarIy:U>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-36 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 



toc-7 

bBa¢IrUbPaB 
------------ 

rUbPaB 2>1³ TItaMgénBMunuHkat;ersIusÞIviet>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-4 
rUbPaB 2>2³ TidæPaBBMunuHkat;énTMrg;RsTab;dI enAkñúgtMbn;sikSa ¬1¼3¦>>>>>>>>>>>>>>>>>>>>>>>>> 2-5 
rUbPaB 2>3³ TidæPaBBMunuHkat;énTMrg;RsTab;dI enAkñúgtMbn;sikSa ¬1¼2¦>>>>>>>>>>>>>>>>>>>>>>>>> 2-6 
rUbPaB 2>4³ TidæPaBBMunuHkat;énTMrg;RsTab;dI enAkñúgtMbn;sikSa ¬2¼2¦>>>>>>>>>>>>>>>>>>>>>>>> 2-7 
rUbPaB 2>5³ TItaMgénsßanb½nEdl)anGegát>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-11 
rUbPaB 2>6³ TItaMgrbs;GNþÚg sMrab;eFVIviPaKKuNPaBTwk>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 2-23 
rUbPaB 3>1³ EpnTITItaMgénGNþÚgRtYtBinitüEdlman>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-2 
rUbPaB 3>2³ r)ayénGNþÚgÉkCn EdlmansmtßPaBbUmelIsBI 10m³¼éf>>>>>>>>>>>>>>>>>> 3-7 
rUbPaB 3>3³ r)ayénbrimaNbUmedayGNþÚgÉkCn EdlmansmtßPaBbUmelIs 

BI 10m³¼éf¶>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-8 
rUbPaB 3>4³ CMerAGNþÚg nigbrimaNénkarbUmecj énTwkeRkamdI rbs;GNþÚgÉkCn>>>>>>> 3-9 
rUbPaB 3>5³ TMrg;GNþÚg niglkçNPUKBÖsaRsþénGNþÚg WT-5,LTa nig LTb>>>>>>>>>>> 3-10 
rUbPaB 3>6³ kMBs;TwkeRkamdI enAGNþÚg WT-5 enAExmkra qñaM2008>>>>>>>>>>>>>>>>>>  3-11 
rUbPaB 3>7³ kMBs;TwkeRkamdI enAGNþÚg WT-5 enAéf¶TI7-9 Exmkra qñaM2008>>>>>>>>>>>> 3-12 
rUbPaB 3>8³ kMNt;RtaénkarERbRbYlRbcaMéf¶ nUvkMBs;TwkeRkamdI enAGNþÚg LTb-2  

enAéf¶TI7-9 Exmkra qñaM2008>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-13 
rUbPaB 3>9³ kMNt;RtakMBs;TwkeRkamdI enAGNþÚgeRCA LTb-1 enAéf¶TI7-9 Exmkra  

qñaM2008>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-14 
rUbPaB 3>10³  RsTab;dIykTwk énGNþÚgplitkmμrbs; SRWSA>>>>>>>>>>>>>>>>>>>>>>>>>> 3-15 

rUbPaB 3>11³ lkçN³PUKBÖsa®sþ nigCMerAénbMBg;ykTwkrbs;GNþÚgRtYtBinitü WT-4>>> 3-16 
rUbPaB 3>12³ karERbRbYlRbcaMéf¶ énkMBs;TwkeRkamdI enA WT-4 enAéf¶TI8 nigTI9 Exmkra  

qñaM2008>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-18 
rUbPaB 3>13³ kareRbobeFobnUvkarERbRbYlRbcaMéf¶ enAéf¶TI8 nigTI9 Exmkra qñaM2008  

enA WT-4.......................................................................................... 3-18 
rUbPaB 3>14³ kareRbobeFobénkarERbRbYl enAGNþÚgeXVog enAéf¶TI7dl;10 Ex]sPa  

qñaM2010>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 3-20 



toc-8 

rUbPaB 4>1³ tMbn;esvakm μpÁt;pÁg;Twk nigGagTenøEdlTak;Tg>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-1 
rUbPaB 4>2³ tMbn;bMeBjmkvijéntMbn;esvakmμ pÁt;pÁg;Twk>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-2 
rUbPaB 4>3³ r)ayTwkePøog nigrMhYtRbcaMExkñúgtMbn;sikSa>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-3 
rUbPaB 4>4³ lT§plénkaesegátelIkarERbRbYlkMBs;TwkeRkamdI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-4 
rUbPaB 4>5³ karRtYtBinitüelITinñn½yBinitükMBs;TwkeRkamdI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-5 
rUbPaB 4>6³ lT§plénkarsegátelIkarERbRbYlkMBs;TwkeRkamdI  (WT-3) >>>>>>>>>>>>>>>>>> 4-6 
rUbPaB 4>7³ karBinitüelITinñn½yénkarsegátelIkMBs;TwkeRkamdI  (WT-4) >>>>>>>>>>>>>>>>>> 4-6 
rUbPaB 4>8³ lT§plénkarsegátelIkarERbRbYlkMBs;TwkeRkamdI  (WT-5) >>>>>>>>>>>>>>>>>> 4-7 
rUbPaB 4>9³ karBinitüelITinñn½yénkarsegátelIkMBs;TwkeRkamdI  (WT-5) >>>>>>>>>>>>>>>>>>> 4-8 
rUbPaB 4>10³ lT§plénkarsegátelIkarERbRbYlkMBs;TwkeRkamdI  (WT-6) >>>>>>>>>>>>>>>> 4-9 
rUbPaB 4>11³ karBinitüelITinñn½yénkarsegátelIkMBs;TwkeRkamdI  (WT-6) >>>>>>>>>>>>>>>> 4-10 
rUbPaB 4>12³ lT§plénkarsegátelIkarERbRbYlkMBs;TwkeRkamdI  (WT-7) >>>>>>>>>>>>>>>> 4-11 
rUbPaB 4>13³ rUbftbnÞb;RtYtBinitüénTItaMgRtYtBinitü WT-7>>>>>>>>>>>>>>>>>>>>>>>>>>>  4-12 
rUbPaB 4>14³ karBinitüelITinñn½yénkarsegátelIkMBs;TwkeRkamdI  (WT-7) >>>>>>>>>>>>>>> 4-13 
rUbPaB 4>15³ lT§plénkarsegátelIkarERbRbYlkMBs;TwkeRkamdI  (WT-8) >>>>>>>>>>>>> 4-14 
rUbPaB 4>16³ lT§plénkarBinitüénkarERbRbYlkMBs;TwkeRkamdI  (LTa) >>>>>>>>>>>>>>>>>>>>> 4-15 
rUbPaB 4>17³ lT§plénkarsegátedayédenATItaMgBinitü LTa>>>>>>>>>>>>>   4-16 
rUbPaB 4>18³ karBinitüelITInñn½ysegátkMBs;TwkeRkamdI ¬ LTa RsTab;Edlman 

TwkeRCA¦>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-17 
rUbPaB 4>19³ karBinitüelITInñn½ysegátkMBs;TwkeRkamdI ¬ LTa RsTab;Edlman 

Twkrak;¦>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-17 
rUbPaB 4>20³ lT§plénkarBinitüénkarERbRbYlkMBs;TwkeRkamdI  (LTb) >>>>>>>>>>>>>>>>>>>>>  4-13 

rUbPaB 4>21³ karBinitüelITinñn½ysegátkMBs;TwkeRkamdI ¬LTb RsTab;Edlman 
Twkrak;¦>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>  4-20 

rUbPaB 4>22³ karBinitüelITinñn½ysegátkMBs;TwkeRkamdI ¬LTb RsTab;Edlman 
Twkrak;¦>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> >>>>>>>>>>>>>  4-20 

rUbPaB 4>23³ lT§plénkarRtYtBinitüelIkarERbRbYldI enATItaMgGNþÚg LTa>>>>>>>>>>>>>>>>  4-21 
rUbPaB 4>24³ karERbRbYldIRbcaMqñaM kñúg LTa>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>  4-24 



toc-9 

rUbPaB 4>25³ lT§plénkarsegátelIkarERbRbYldI kñgGNþÚg LTa>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-25 

rUbPaB 4>26³ karERbRbYldIRbcaMqñaM kñúgGNþÚg LTb>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-27 

rUbPaB 4>27³ eKalKMnitsMxan;rbs;m:UEdlFug>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-28 
rUbPaB 4>28³ TItaMgénGNþÚgRtYtBinitüTwkeRkamdI nigsßanIy]tuniymkñúgtMbn;sikSa>>>>>> 4-29 
rUbPaB 4>29³ lT§plénkarviPaKkMBs;TwkeRkamdIedaym:UEdlFug (WT-3) >>>>>>>>>>>>> 4-30 

rUbPaB 4>30³ lT§plénkarviPaKkMBs;TwkeRkamdIedaym:UEdlFug (WT-4) >>>>>>>>>>>>> 4-31 

rUbPaB 4>31³ lT§plénkarviPaKkMBs;TwkeRkamdIedaym:UEdlFug (WT-5) >>>>>>>>>>>>> 4-31 

rUbPaB 4>32³ lT§plénkarviPaKkMBs;TwkeRkamdIedaym:UEdlFug (WT-6) >>>>>>>>>>>>> 4-32 

rUbPaB 4>33³ lT§plénkarviPaKkMBs;TwkeRkamdIedaym:UEdlFug (WT-7) >>>>>>>>>>>>> 4-32 

rUbPaB 4>34³ lT§plénkarviPaKkMBs;TwkeRkamdIedaym:UEdlFug (LTb) >>>>>>>>>>>>> 4-33 

rUbPaB 4>35³ lT§plénkarsegát TwkeRkamdI RsbeBlKña kñúgrdUvvsSa ¬ExkBaØa  
qñaM2009¦>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-36  

rUbPaB 4>36³ karERbRbYlkMBs; TwkeRkamdI cenøaHrvag rdUvvsSa ¬ExkBaØa qñaM2009¦ nig  
rdUvR)aMg ¬Exemsa qñaM2010¦>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>  4-37  

rUbPaB 4>37³ kareRbobeFobnUvkMBs;TwkkñúgrdUvvsSa edayGNþÚgenAtambeNþaypøÚvFM²>> 4-38 
rUbPaB 4>38³ kareRbobeFobnUvkMBs;TwkkñúgrdUvR)aMg edayGNþÚgenAtambeNþaypøÚvFM²>>> 4-39 
rUbPaB 4>39³ kareRbobeFobnUvkMBs;TwkkñúgrdUvvsSa kñúgtMbn;Rkug>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-40 
rUbPaB 4>40³ kareRbobeFobnUvkMBs;TwkkñúgrdUvR)aMg kñúgtMbn;Rkug>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 4-41 
rUbPaB 5>1³ EpnTIr)ayTItaMgekrimrtksMxan;²kñúgextþesomrab>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-2 
rUbPaB 5>2³ épÞdIrbs;m:UEdlviPaKTwkeRkamdI>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-3 
rUbPaB 5>3³ RBMRbTl;k,alTwkefr manbgðajkñúgrUbPaB5>3 EdlrYmman³>>>>>>>>>>>>>>>>>>>>>>>>>> 5-5 
rUbPaB 5>4³ ]TahrN_énBMunuHkat;bQÄr>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-6 
rUbPaB 5>5³ ]TahrN_énBMunuHkat;epþk>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-7 
rUbPaB 5>6³ lT§plénkarviPaKedayeRbIrMhUrefr>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-9 
rUbPaB 5>7³ brimaNpliténGNþÚgplitkm μrbs; SRWSA nigGNþÚgÉkCn kñúgtMbn; 

RkugesomrabBIqñaM2006 dl; 2008>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-10 
rUbPaB 5>8³ brimaNTwkePøog rMhYt karbMeBjmkvij nigkareRbIR)as;TwkeRkamdI>>>>>>> 5-11 
rUbPaB 5>9³ TItaMgénGNþÚgRtYtBinitü nigépÞRkLatUc²énGNþÚg >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-12 



toc-10 

rUbPaB 5>10³ karERbRbYlkMBs;TwkeRkamdIkñúgGNþÚgRtYtBinitü Edl)ankMNt;  
  kñúgry³eBl3qñaMknøgmk ¬qñaM2006-2008¦>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-13 
rUbPaB 5>11³ ExSekagRbU)ab‘IlIeténTwkePøogenAkñúgsßanIy_]tuniymRkugesomrab>>>>>>> 5-15 
rUbPaB 5>12³ lkçN³énkarbMeBjmkvij nigeRbIR)as;TwkeRkamdI sMrab;ry³eBl  

énkarviPaK BIqñaM2009-2030 Ep¥ktamTinñn½ysegátBIqñaM1989  
dl;qñaM2008 niglT§plénkarviPaKelIRbU)ab’IlIetEdlmanvdþ 
ry³eBl50qñaM>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-16 

rUbPaB 5>13³ lkçN³énkarERbRbYlkMBs;TwksÞwg>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-17 
rUbPaB 5>14³ lkçN³énkarERbRbYlkMBs;TwkbwgTenøsab>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-17 
rUbPaB 5>15³ EpnkarbegáIteragcRkplitTwks¥atfμI  ¬sMrab;esNarIyUTI3¦  

EdlRtUvpÁt;pÁg;eday RbPBTwkeRkamdI  
¬KMeragsagsg;cb; enAqñaM2016¦ >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>  5-19 

rUbPaB 5>16³ TItaMgénGNþÚgplitkmμfμ I sMrab;esNarIyUTI3>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-20 
rUbPaB 5>17³ EpnkarGPivDÆn_karpÁt;pÁg;Twk>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-22 
rUbPaB 5>18³ GNþÚgplitkmμfμIEdl)ankMNt; nigGNþÚgRtYtBinitü sMrab;BinitüelI  
  plb:HBal;eTAelITItaMgekrþimrtk kñúgesNarIyUviPaKnimYy²>>>>>>>>>>>>> 5-22 
rUbPaB 5>19³ karERbRbYlkMBs;TwkeRkamdI kñúgGNþÚgRtYtBinitüelx1 ¬sßitenA 

kNþalRkugesomrab kñúgRsTab;dIEdlmanTwkrak;¦ >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-24 
rUbPaB 5>20³ karERbRbYlkMBs;TwkeRkamdI kñúgGNþÚgRtYtBinitüelx2 ¬sßitenAkNþal 

brievN énGNþÚgplitkmμrbs;rdækrTwksV½yy½tesomrab 
kñúgRsTab;dIEdlmanTwkrak;¦>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-25 

rUbPaB 5>21³ karERbRbYlkMBs;TwkénGNþÚgRtYtBinitüelx3 ¬CitGgÁrvtþ RsTab;dI 
EdlmanTwkeRCA¦ >>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-26 

rUbPaB 5>22³ karERbRbYlkMBs;TwkénGNþÚgRtYtBinitüelx4 ¬Cit)arayxaglic  
RsTab;dIEdlmanTwkeRCA¦>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-27 

rUbPaB 5>23³ karERbRbYlkMBs;TwkénGNþÚgRtYtBinitüelx5 
 ¬xageRkam)arayxaglic RsTab;dIEdlmanTwkeRCA¦>>>>>>>>>>>  5-27 

rUbPaB5-24³ karERbRbYlkMBs;TwkénGNþÚgRtYtBinitüelx6  



toc-11 

¬xageRkamGgÁrFM RsTab;dIEdlmanTwkeRCA¦>>>>>>>>>>>>>>>>>>>>>>   5-28 
rUbPaB 5>25³ karERbRbYlkMBs;TwkénGNþÚgRtYtBinitüelx7  

¬xageRkamGgÁrvtþ RsTab;dIEdlmanTwkeRCA¦>>>>>>>>>>>>>>>>>>>>   5-28 
rUbPaB 5>26³ karERbRbYlkMBs;TwkénGNþÚgRtYtBinitüelx8 

¬xagt,ÚgeQogxaglicén)arayxaglic RsTab;dIEdlmanTwkrak;¦ >>>>>>>>>>> 5-29 
rUbPaB 5>27³  karERbRbYlkMBs;TwkénGNþÚgRtYtBinitüelx9 

¬enAPaKGaeKñy_énTIRkugesomrab RsTab;dIEdlmanTwkrak;¦ >>>>>>>>>>>>>>>>> 5-30 
rUbPaB 5>28³ karGegátkRmitbERmbRmYlnIv:UTwkenAGNþÚgelx10  

¬Epñkxagt,ÚgénTIRkugesomrab l¥agTwkeRkamdIrak;¦ >>>>>>>>>>>>>>>>>>>>>>>>>>>>> 5-30 
 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 



toc-12 

 
GkSrkat; 
------ 

GkSrkat; GkSreBj CaPasaGg;eKøs GkSreBj CaPasaExμr 
AMSL 

Above Mean Sea Level x<s;CagnIvU:smuRTmFüm 
ANT 

Angkor Thom GgÁrFM
ANW 

Angkor Wat GgÁrvtþ
BOT 

Build Operate Transfer sagsg; dMeNIrkar nigepÞr 
CA 

Concession Agreement kic©RBmeRBogsm,Tan 
D/D 

Detailed Design KMeraglMGit 
DOWRAM 

Department of Water Resources and Meteorology mnÞIrFnFanTwk nig]tuniym
DWL 

Dynamic Water Level kMBs;TwkDINamik 
EC 

Electric Current crnþGKÁisnI
EIA 

Environmental Impact Assessment karvaytMélelIehtub:HBal;brisßan
EIRR 

Economic Internal Rate of Return GRtacMNUlesdækic© 
E/N 

Exchange of Notes karbþÚrR)ak;
FIRR 

Financial Internal Rate of Return GRtacMNUlhirBaØvtßú 
GDP 

Gross Domestic Product cMNUldulkñúgRsuk 
GPS 

Global Positioning System RbB½n§TItaMgkñgBiPBelak 
GW 

Groundwater TwkeRkamdI
I/P 

Implementation Program kmμviFIGnuvtþn_ 
JICA Japan International Cooperation Agency TIPñak;garshRbtibtþikarGnþrCatiCb:un
JPY 

Japanese Yen luyey:n rbs;Cb:un 
L/A 

Loan Agreement kic©RBmeRBog\NTan 
L/s 

Liter per second lIRtkñúg 1vinaTI 
MIME 

Ministry of Industry, Mines and Energy RksYg]sSahkmμ Er: nigfamBl
MOWRAM 

Ministry of Water Resources and Meteorology RksYgFnFanTwk nig]tuniym



toc-13 

M/P 
Master Plan Epnkarem

NPV Net Present Value tMélbc©úb,nñ 
ODA 

Official Development Assistance CMnYyGPivDÆn_pøÚvkar 
O&M 

Operation and Maintenance kic©dMeNIrkar nigEfTaM 
PS 

Pumping Station sßanIy_bUmTwk 
PVC Polyvinyl Chloride b:UlIvInIlkø½rrit 
SAPROF Special Assistance for Project Formation CMnYyBiesssMrab;begáItKMerag
SRWSA Siem Reap Water Supply Authority rdækrTwksV½yy½tesomrab 
STEP Special Terms for Economic Partnership lkçx½NÐBiesssMrab;PaBCaédKUresdækic©
SWL Static Water Level kMBs;TwksþaTic 
TOR Terms of Reference  lkçx½NÐkargar 
UTM Universal Transverse Mercator TItaMgkñúgBiPBelak 

 



 
 

 
CMBUk1 

RbvtþiKMerag 



1-1

CMBUk1³ RbvtþiKMerag 
1>1> karGnuBaØati³  

karsikSa sþIBIKMeragBRgIgRbBn§pÁt;pÁg;Twks¥at; enAkñúgTIRkugesomrab KWCakargarbnþBI 
TMhMkargar Edl)ancuHhtßelxa enAéf¶TI29 Exmkra qñaM2009  rvagRksYg]sSahkmμ Er: nigfamBl  
rdækrTwksV½yyt’Rkugesomrab  nig TIPñak;gar shRbtibtþikarGnþrCatiCb:un ¬JICA¦ .  

karsikSa )ancab;epþImkñúgEx]sPa qñaM2009 ehIy)anRtUvbBa©b;enA Exmifina qñaM2011 . 
kñúgry³eBlRbEhl 26Ex enH RkumsikSa nwgeFIVkarsikSa edayshkary:agCitsñit CamYynwg 
m®nþICasmaPaKIénRksYg]sSahkmμ Er: nigfamBl  (MIME) nigrdækrTwksV½yy½tRkug esomrab  
(SRWSA) .  

r)aykarN_bBa©b;enH bgðajBIlT§plénskmμPaB enATItaMgKMeragpÞal; énkarsikSaelI 
TwkeRkamdI Ep¥ktamkic©RBmeRBogelITMhMkargar sMrab;karsikSa EdlbBa¢ak;kñúgkic©RbCMuRkumRbwkSa 
enAéf¶TI 22 Exmkra qñaM 2010 . vak_)anbgðajBIlT§pl nigGnusasn_ nigesckþIsnñidæan 
kñúgkarsikSaTwkeRkamdI .  
 
1>2> eKalbMNgénkarsikSa 

eKalbMNgénkarsikSa KI ³   
 1> edIm,IeRCIserIsykRbPBTwkfμ I sMrab;RbB½n§ pÁt;pÁg;Twks¥atmYyenATIRkugesomrabRbkbeday 
RbsiiT§iPaB nig nirnþrPaB .  
 2> edIm,IeFIvkarGegát elIGNþÚg EdlkMBugeRbIR)as; nig vaytMél elIlT§PaBTwkeRkamdI .  
 3> edIm,IkMNt;BIKMerag BRgIg bnÞan;nUvRbB½n§pÁt;pÁg;TwkedIm,IbMeBjtamtMrUvkarTwk Edl)an):an; 
s μansMrab;TIRkugesomrab rhUt dl;qñaMeKaledAEdl KMerag )ankMNt;  .  
 4> edIm,IeFIVsmiT§isikSa elIKMeragBRgIkRbB½n§ pÁt;pÁg;Twks¥at EdlKMeragenaH nwgRtUvGnuvtþeRkam 
CMnYy\NTanhriBaØavtßúrbs;  ODA Cb:un .  
 5> edIm,IerobcMEpnkarGPivDÆn_  RbB½n§pÁt;pÁg Twkry³eBlEvg rhUtdl;qñaM 2030 nig  
 6> edIm,IbnþkarepÞrbec©kviTüaeTAdl;m®nþIsmPaKIkm<úCa enAkñúgkMLúgeBleFIVkarsikSa .  
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1>3> tMbn;sikSa  
tMbn;sikSaKWRKb;dNþb;eTAelIRKb;XMu manenAkñúgTIRkugesomrab EdlbegáItf μ I nig XMumYy  

EdlenACab;TIRkugenH KWssrubcMnYn 14 XMu .  
 
1>4> qñaMeKaledA ³  

qñaM2030 RtUv)ankMNt;CaqñaMeKaledA sMrab;EpnkarGPivDÆn_RbB½n§pÁt;pÁg;Twks¥at ry³eBlEvg 
Edl)anelIkeLIg dUcEdl)anÉkPaBKña rvagRkumebskm μrbs; JICA nigPaKIkm<úCa enAkñúgExmkra 
qñaM2009 .  

 
1>5> viFIsa®sþkñúgkarsikSa nigsmasPaKénesckþIRBagr)aykarN_bBa©b;TI2 

viFIsa®sþEdl)aneRKagTuk edayRkumsiKSa kñúgr)aykarN_dMbUgrbs;eK RtUv)anGnuvtþ kñúgeBl 
sikSa . edaysarkarsikSa RtUv)aneFIVeLIgCa bIdMNak;kal r)aykarN_ Edlerobrab;xageRkam 
RtUv)anerobcMeLIg kñúgry³eBlénkarsikSa .  

kñúgEpñksikSaelITwkeRkamdIdMNak;kalTI1 rYmmankarsikSaCamYldæan dUcCa karGegátelI 
sareBIP½NÐGNþÚg karvas;sÞg;edayeRbIR)as;crnþGKÁisnI  karGegátelIkaryl;dwgsþIBIkareRbIR)as;Twk 
nigkarRtYtBinitüCamUld§an elIlT§PaBGPivDÆn_TwkeRkamdI edayeRbIkmμviFIkMuBüÚT½r . dMNak;kalTI2  
RtUv)aneFIVeLIg edayerobcMnUvEpnkarGPivDÆn_]bkrN_ nigeFIVsmiT§isikSa elIEpñkpÁt;pÁt;Twks¥at . 
dMNak;kalTI3  RtUv)aneFIVeLIg Ep¥ktamB½t’manCamYldæan enAdMNak;kalTI1 .  

-dMNak;kalTI1³ karsikSaCamUldæan elITMrg;énGagTwkeRkamdI . sareBIP½NÐGNþÚg nig 
karBinitüCamUldæan elIlT§PaBGPivDÆn_TwkeRkamdI edaykm μviFIkMuBüÚT½r  .  

-dMNak;kalTI2³ karerobcMEpnkarGPivDÆn_]bkrN_ nigsmiT§isikSa .  
-dMNak;kalTI3³ karsikSa nigvaytMélelIkareRbIR)as;TwkeRkamdI .  

 
1>6> matikarénr)aykarN_bBa©b; 

r)aykarN_bBa©b;TI2enH Tak;TgnwglT§plénkarsikSasMrab;dMNak;kalTI 1 nigTI3 . 
 

 
 



 
 
 
 
 

CMBUk2 

lT§plénkarGegátelIRbPBTwkeRkamdI 
 
 

 

 

 

 



2-1 

CMBUk2³ lT§plénkarGegátelIRbPBTwkeRkamdI 
2>1³ karGegátedayeRbIPUKBÖrUbsaRsþ (Geophysic) 

2>1>1³ Rbvtþi nigTMrg;³ 
kareRbIR)as;nUvTwkeRkamdIkñúgtMbn;TMnab tambeNþaymat;bwgTenøsab RtUv)anelIkeLIg 

edayRkumsikSadMbUgrbs; JICA ¬enAkñúgqñaM2009¦ sMrab;karsikSaerobcMenH EdlCa CMerIsénRbPBTwk 
mYYysMrab;pÁt;pÁg;Twkdl;Rkugesomrab. karsikSabøg;emenAqñaM2000 RtUv)aneFIVeLIg ehIynig 
)anbgðajBIsßanPaBPUtBðsa®sþ enAeRkamRsTb;dIenAtMbn;TIRkugnigCayRkugesomrab. eTaH 
Caya:gNak¾eday vamanBt’manPUtBðsa®sþtictYcNas; cMeBaHtMbn;enAtammat;bwgTenøsab. ehtuenH 
ehIy)anCaeyIgRtUvBRgwktMbn;GegátTaMgmUlrhUtdl;30K>m TaMgxagEpñkxaglic nigxagekItCYrPñM 
eRkam tambeNþaymat;bwgTenøsab. cMNucEdleFVIGegátmanbgðajkñúgrUbPaB2>1. ehIyTMrg;énkar 
GegátmansegçbkñúgtaragxageRkam. 

 
tarag2>1³ tMrg;énkareFVIGegátelITwkeRkamdI edayeRbIlkçNrUb 

ry³eBlénkarGegát éf¶TI 13 dl; 30 Exkkáda qñaM2009 
RbePTénkareFVIGegát edayeRbIsMelg (VES-Vertical 

resistivity sounding) 

cMnYncMNuceFVIGegát 53 

kaMrs μ IeGLicRtUt Schlumberger

CMerAeFVIGegát 150m 

 
2>1>2³ lT§pl³  
tamkarviPaK enAkñúgkarsikSasþIBIRbBn½§PÁt;pÁg;TwksMrab;tMbn;esomrab kñúgRbeTskm<úCa 

¬qñaM2000¦ )anbgðajfa manRTg;RTayRsTab;dI4RsTab; . karviPaKkñúgkarsikSaenaH edayeRbITinñn½y 
GegátedayrUbsaRsþ ehIylT§plénkarviPaKelIPUKBÖsaRsþmanbgðajkñúgtarag 2>2 . 
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tarag2>2³ lkçN³PUKBÖsaRsþ nigvarIPUKBÖsaRsþénRsTab;dI 
sBaØaén 
RsTab;dI 

Gayu 
kMras; 
¬m¦ 

karBiBN’na lkçN³varIPUKBÖsaRsþ 

1.Qal 
s½kTI4 
¬hULÚEhSn¦ 

10-20 RsTab;dIl,b;GalUvI  RsTab;dIEdlmanTwk 

2.Qsd 
s½kTI4 
¬EpønsþÚEhSn¦ 

10-30 RsTab;dIl,b;edlUvI RsTab;dIEdlmanTwk 

3.Tcy s½kTI3 20-50 RsTab;dIPøItUEhSn Aquiclude-Aquifer*

4.Mbr. emsUhSÚGiuc 0 RsTab;fμ)ateRkam mindwg 
cMNaM³ taragenH RtUv)ancgRkg nigEktMrUvedayykTinñn½ymkBI karsikSasþIBIRbBn½§PÁt;pÁg;TwksMrab;tMbn;esomrab 

kñúgRbeTskm<úCa ¬qñaM2000¦ . karsikSasþIBIRbBn½§PÁt;pÁg;TwksMrab;tMbn;esomrab kñúgRbeTskm<úCa ¬qñaM2000¦ )anbgðajfa 
RsTab;dIenAesomrabman4RsTab; ehIyRsTab;TI1 nigTI2 xagelI CaRsTab;EdlmanTwksMxan; . Tinñn½yénkarGegátelI 
rUbsaRsþRtUv)anviPaK edayEp¥keTAtamlT§plénkarsikSaxagelI ¬qñaM2000¦. 

 
Ep¥ktamlT§plénkarviPaK nigedayBicarNaelIsßanPaBPUBÖsa®sþ BMnuHkat;elItMbn;GegátCa 

eRcIn RtUv)aneFVIeLIg nigmanbgðajkñúgrUbPaB2>2 nig 2>3 .  
¬1¦ fμ)ateRkam  
tamkarviPaK )anbgðajfa CMerAeTAdl;fμ)ateRkam KWRbEhl50 eTA80Em:Rt eRkamépÞdI 

elIkElgEtenAtMbn;CMvijPñMeRkam Edlfμ)ateRkam KWenAnwgeCIgPñMEtmþg . tamsMNakEdlxYg xagelI 
)anbgðajfa fμ)ateRkamsßitenACMerACag 30Em:Rt Kw RbEhl2-3ryEm:Rt BIeCIgPñM . krNIenH 
)anbgðajfa sßanPaBzanelxa énf μ)ateRkamEdlegIbeLIg KWmanEtenAcMNucenHeT . fμTaMgenH 
KWmanlkçN³tMélersIusÞIvIeteRcInCag 1000 Ohm-m ehIyGaccat;TukCaf μEdlminRCabTwk dUc 
CaRbePTfμ RKIsþal; GasIuDit nigDIG½rrit pgEdr . 
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¬2¦ RsTab;xagelI³  
enABIelIRsTab;f μ)ateRkamenaH manRsTab;dIbIRsTab;eTot . RsTab;TI1 bnÞab;BIépÞdI 

KWCaRsTab;l,ab; EdlmanCaRsTab;esþIgénxSac; l,b; nigdI\dæ . kMras;énRsTab;enH KWxus²Kña 
cab;BI10eTA 25Em:Rt ehIttMélersIusÞIvIet manBI5eTA 1000 Ohm-m .  

RsTab;TI2 rYmman CaRsTab;l,ayxSac; EdlmantMélersIusÞIvietx<s;bgÁÜr ebIeRbobeFobeTAnwg 
RsTab;TI3 enAxageRkam . RsTab;mankMras;BI5eTA35Em:Rt ehIylkçN³tMélersIusÞIvIetrbs;va 
CaTUeTA sßitkñúgcenøaHBI30 eTA 500 Ohm-m . R 

sTab;TI3 rYmmanf μ\dæ ehIyEdlmantMélersIusÞIvIet CaTUeTA TabCag 100 Ohm-m . 
RsTab;enH mankMras;Rkas;CagRsTab;BIrxagelI EdlmanBI 10eTA 55Em:Rt . 
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rUbPaB2>1³ cMNucGegátCIGUhVIsik nigTItaMgénBMunuHkat;ersIusÞIviet 
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rUbPaB2>2³ TidæPaBBMunuHkat;énTMrg;RsTab;dI enAkñúgtMbn;sikSa ¬1¼3¦ 
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rUbPaB2>3³ TidæPaBBMunuHkat;énTMrg;RsTab;dI enAkñúgtMbn;sikSa ¬1¼2¦ 
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rUbPaB2>4³ TidæPaBBMunuHkat;énTMrg;RsTab;dI enAkñúgtMbn;sikSa ¬2¼2¦ 
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2>2-karGegátsareBIP½NÐGNþÚg 
2-2-1 Rbvtþi nigTMrg; 
¬1¦ Rbvtþi 
karGegát RtUv)aneFVIeLIg edIm,IRbmUlTinñn½y énkareRbIR)as; nigkar)a:n;s μan nUvtMrUvkarTwk 

eRkamdI . karGegát )aneFVIeTAelIGñkeRbIR)as;TwkeRkamdIsMxan;² dUcCasNæaKar ePaCnIydæan 
nigsalaeron ehIykarsMPasn_ RtUv)aneFVIeLIgedayeRbIbBa¢IsMNYrc,as;² . TItaMgénkarGegát 
manbgðajkñúgrUbPaB 2>4 .  

 
tarag2>3³ TMrg;énkarGegátsareBIP½NÐ 

kMlugeBlénkarGegát 22 kkáda dl;29sIha qñaM2009
 
viFIsaRsþkñúgkarGegát 

-karsmÖasn_edayeRbIbBa¢IsMNYrerobry 
-karvas;EvgenATItaMgpÞal; 

 
 
muxsBaØaEdleFVIGegátsMxan;² 

1-Bt’maneKalsþIBITItaMg
2-Bt’maneKalsþIBIRbB½n§pÁt;pÁg;Twk 
3-TMrg;GNþÚg nigkareRbIR)as;Twk 
4-karyl;dwgBIkareRbIR)as;Twk 
5-KuNPaBTwk 

cMnYnTItaMgEdleFVIGegát srub 280

 
 
  ¬2¦ cMNucEdleFVIGegát³  

cMNuceKaledAEdleFVIGegát KwPaKeRcIneTAelIsßab½nBaNiC¢km μ nigsarFarN³FM² Edlman 
RbBn§½sMrab;bUmykTwkeRkamdI ¬KwGNþÚgEdlmandak;sñb;bUm¦. srub sßab½ncMnYn280 RtUv)anGegát 
dUcbgðajkñgtarag. 
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tarag2>4³ sßab½nEdl)aneFVIGegát tamRbePT 
sßab½n BN’na cMnYn srub

sNæaKar 75 190 

pÞHsMNak; 115 

ePaCnIydæan 40 40 

eragcRk¼kEnøgplit 10 10 

epSg²eTot kEnøglagLan 31 40 

salaeron 4 

kEnøgkMsanþ 4 

KøInik 1 

srub 280 

 
¬3¦ viFIsa®sþeFVIGegát³  
karGegát RtUv)aneFIVeLIgedayRkumBIr EdlmanGñksMPasn_BIrnak; . RkumGegát )aneTACYb 

GñkTTYlxusRtUv CaTUeTA KwGñkRKb;RKg b¤ m©as;sßab½n ehIyeFVIkarsMPasn_ edayeRbITMrg;bBa¢IsMNYr . 
RkumGegát k¾)aneFIVkarvas;EvgkMBs;TwkkñúgGNþÚg pgEdr nigBinitüelIKuNPaBTwk eday eRbI]bkrN_ 
Binitü enATItaMgpÞal; nig]bkrN_vas; pH nig EC . 

 
 ¬4¦ xøwmsarénkarGegát³  
sMNYrEdlmanenAkñúgbBa¢IsMNYr RtUv)anEckecjCa5Epñk . eKalbMNg niglT§plénEpñk 

nImYy² manerobrab;dUcxageRkam. 
EpñkTI1³ eQ μaHsßab½n Tinñn½y GPS ry³kMBs; .l. 
EpñkTI2³ RbePTRbPBTwk eKalbMNgénkareRbIR)as; cMnYnGNþÚg RbePTsñb;bUm 

manRbBn§½sMGatTwk b¤ Gt;.l. 
EpñkTI3³ ¬sareBIP½NÐGNþÚg¦ CMerAGNþÚÚg TMhMbMBg; CMerAykTwk GRtabUm SWL DWL 

ry³eBleRbI tMél O&M.l. 
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EpñkTI4³ ¬karGegátelIkaryl;dwgBIkareRbIR)as;Twk¦ kareBjcitþ ¬brimaN KuNPaB 
cMnYnGñkeFVIkarkñúgEpñk O&M bBaðabec©keTs.l. ¦ 

EpñkTI5³ ¬karviPaKKuNPaBTwk¦ EC pH Fe Mn.l.  
  bBa¢IsMNYrTaMgenaH rYmmanTaMgkarBnül;pgEdr cMeBaHsMNYrnImYy² RtUv)anpþl;CUnRkumGegát 
dUcmanP¢ab;kñúgtarag 2>1 énr)aykarN_bEnßm . 
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rUbPaB2>5³ TItaMgénsßanb½nEdl)anGegát 
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2>2>2³ lT§pl³  
EpñkxageRkamenH manBnül;lMGitBIrbkKMehIj EdldkRsg;ecjBIkarviPaK eTAelITinñn½y 

Edl)anGegát . karerobrab;bEnßménrbkKMehIj manbgðajkñúgtarag2>12 . 
 ¬1¦³ ]bkrN_pÁt;pÁg;Twk nigkareRbIR)as;Twk³  
RbPBTwksMrab;ral;RKb;sßab½nEdl)anGegát KwGNþÚgxYg ¬GNþÚgdak;bMBg;TIb¦ EdlmanCMerA 

ya:gtic20Em:Rt . RbEhl15°énsNæaKar nigpÞHsMNak; manGNþÚgeRcInCag2 ehIyGRtadUcKñaenH 
cMeBaHePaCnIydæan nigeragcRk KWRbEhl 23° nig50° . sNæaKar pÞHsMNak; nigePaCnIydæan 
mYycMnYnFM ¬RbEhl35°¦k¾)anP¢ab;eTAnwgRbBn§½pÁt;pÁg;Twks¥atsaFarN³pgEdr . eKEtgEteRbI 
karpÁt;pÁg;TwksaFarN³ CalkçN³bMrug sMrab;eKalbMNgNamYy .  

tarag2>5³ cMnYnGNþÚgmFüm nigCMerAGNþÚg 
RbePT sNæaKar pÞHsMNak; ePaCnIy_dæan eragcRk epSgeTot
cMnYnGNþÚg 1.37 1.06 1.40 1.60 1.03 

CMerAGNþÚg *(GL-m) 45.5 30.9 31.0 43.6 32.1 

*CMerAénGNþÚgsMxan;² ¬GNþÚg enAkñúgbBa¢Irgegát¦ RbsinebmanelIsBI2 . 
 

  CMerAGNþÚgmanBI 20 eTA 80Em:Rt ehIyCMerACamFüm cMeBaHsNæaKar nigeragcRk KWRbEhl 
45Em:Rt nigRbEhl 30Em:Rt sMrab;RbePTsßab½nepSg²eTot . CaTUeTA mankarsMGatTwk 
enAtamsNæaKar nigeragcRk . karsMGatTwkPaKeRcIn KweRbIcMeraHxSac; .  

kñúgkrNICaeRcIn GñkeFIVGegát RtUv)a:n;s μan nUvbrimaNTwkEdleRbIRbcaMéf¶ Ep¥ktamsmtßPaB 
rbs;mUT½rbUm TMhMénGagTwk nigcMnYnema:gbUmTwk . lT§pl mansegçbkñúgtaragxageRkam .  

 
tarag2>6³ brimaNénkareRbIR)as;TwkRbcaMéf¶CamFüm  

Edl)a:n;sμan tamRbePTnimYy² ¬ m³ ¼éf¶¼sßab½n¦ 
RbePT sNæaKar pÞHsMNak; ePaCnIy_dæan eragcRk epSg²eTot
mFümrdUvvsSa 30.35 4.62 8.89 39.00 8.89 

mFümrdUvR)aMg 47.27 5.65 9.91 85.4 8.51 
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kareRbIR)as;Twk maneRcIn enArdUvR)aMg nigmantic enArdUvvsSa sMrab;RKb;RbePTTItaMg 
elIkElgEtRbePT {epSg²eTot} . mUlehtuénkar eRbIR)as;Twktic kñúgRbePT {epSg²eTot} enaH 
KWedaysarPaKeRcIn énsßab½nEdleFVIGegátenaH CakEnøglagLan ehIyLanminsUvRbLak; 
eTenArdUvR)aMg . 

 
 ¬2¦³ karyl;dwgBIkareRbIR)as;Twk 
karGegát )anbgðajfa sNæaKar pÞHsMNak; nig ePaCnIydæan PaKeRcIn Kw)andwgBIplb:HBal; 

GviC¢man EdlGacekItman énkarRskcuHénTwkeRkamdI ¬karRskcuHénkMBs;TwkeRkamdI nighaniP½y 
énkarRsutdI¦ eTAelIbrisßan . müa:gvijeTot sßab½nenAkñúg RbePTBIrepSgeTot min)anyl;eGay)an 
c,as; BIbBaðaenHeT . krNIenH RbEhlmkBIkarGb;rMpSBVpSay BIplb:HBal;brisßan RtUv)anerobcMeLIg 
sMrab;EtGaCIvkm μEdlTak;TgnwgeTscrN_ Etb:ueNÑaH .  

 
tarag2>7³ GRtaénkaryl;dwgBIbBaðaTwkeRkamdI 

RbePT sNæaKar pÞHsMNak; ePaCnIy_dæan eragcRk epSg²eTot
GRtaénkaryl;dwg (%)   64 53 65 10 17.5 

 
  sßab½nEdl)aneFIVGegátCaeRcIn manbMNgcg;P¢ab;eTAnwgRbBn§½pÁt;pÁg;Twks¥atsaFarN³enAeBl 
Naman nigGacpÁt;pÁg;brimaNTwkRKb;RKan; . mUlehtucMbgenaH Kwfa edIm,Ikat;bnßynUvkarcMNay 
elIRbBn§½bUmykTwkeRkamdI EdleKkMBugeRbIbc©úb,nñ .  
   

¬3¦KuNPaBTwk³  
lkçN³rbs;KuNPaBTwkxageRkam RtUv)aneFVIviPaKenATItaMgrbs;sßab½n Edl)anGegátpÞal; 

edayeRbI]bkrN_viPaKenAnwgkEnøg nig]bkrN_Edlvas;Evg EdlGacyktamxøÜn)an .  
TwkeRkamdI kñúgRsTab;diEdlmanTwkrak; manlkçN³ 1¦manEdk nigm:g;kaENseRcIn 2¦ man 

kMrit EC x<s; nig 3¦ mankMrit pHTab . KuNPaBénTwkeRkamdI enAkñúgRsTab;EdIdlmanTwkeRCA 
hak;manlkçN³l¥CagenH ebIKitBIktþaTaMgenH .  

GñkEdleRbIR)as;TwkeRkamdIkñúgRsTab;dIEdlmanCMerArak; PaKeRcInCasßab½ntUc² EdlminGac 
manlT§PaB cMNayelI]bkrN_sMGatTwk EdlmantMéléfø . dUcenH BYkeKmanplb:HBal; BITwk 
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EdlmanCatiEdkx<s; . sßab½ntUc²TaMgenH KWRtUv)anKitfa manbMNgx<s; kñúgkarvilmkeRbIRbBn§½pÁt;pÁg; 
Twks¥atsaFarN³vij enAeBlNaman .  

 
 ¬4¦ karerobcMRbBn§½Tinñn½y³  
Bt’manEdlTTYl)an BIsßab½nEdl)anGegátcMnYn280 RtUv)andak;kñúgRbBn§½Tinñn½y MS-

Access ehIy)anRbKl;eTAeGay SRWSA . 
tarag2>8³taragsegçbsþIBIRbB½n§Tinñn½y 

eQμaH sareBIP½NÐGNþÚg énGñkeRbIR)as;TwkeRkamdIFM² 
EpñkTn; MS-Access 

cMnYnkMNt;Rta 280 kMNt;Rta CaGkSr nigelx
xøwmsar Tak;TgeTAnwgEpñknimYy² kñgbBa¢IsMNYr elIkElgEt 

cMeBaHEpñkTI4 ¬karGegátelIkaryl;dwg BIkar 
eRbIR)as;Twk¦ 

sMNYr manbBa¢IsMNYrcMnYn 9
Pasa nigxñat PasaGg;eKøs nigCaEm:Rt
lkçN³Bt’man Tinñn½ymanP¢ab;mkCamYynUvkUG½redaen GPS sMrab; 

kMNt;RtanimYy² nigGacdak;bBa©Úlkñúg GIS 
 

 ¬5¦ rbkKMehIjsMxan;²ecjBITinñn½ysareBIP½NÐ³ 
1¦-brimaNénkareRbIR)as;Twkbc©úb,nñ  
brimaNsrub énkareRbIR)as;TwkeRkamdI kñúgRkugesomrab naeBlbc©úb,nñ ¬qñaM2009¦ Gac 

)a:n;s μan)an edayeRbITinñn½yEdlTTYl)an BIkarGegátsareBIP½NÐGNþÚg . 
  Tinñn½y niglkçx½NÐxageRkamenH RtUv)anykmkKit kñúgkar)a:n;sμan brimaNénkareRbIR)as;Twk 
eRkamdI sMrab;TaMgrdUvR)aMg nigvsSa .  
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tarag2>9³ taragsegçb sIþBIbrimaNeRbIR)as;Twkbc©úb,nñ kñúgRkugesomrab 
RbePT brimaNeRbIR)as; lkçx½NÐénkar)a:n;sμan 

rdUvvsSa rdUvR)aMg
sßab½nFM²Edlman]b
krN_bUmTwkeRkamdIe
dayxøÜnÉg 

3,908 5,786 srubcMnYn 280sßab½nkñúgsareBIP½NÐ . 
KNnaedayELkBIKñacMeBaHrdUvvsSa nigR)aMg . 

sßab½nFM²EdlP©ab;eTA
nwgRbB½n§pÁt;pÁg;Twksa
FarN³rbs; 
SRWSA¦ 
 

3,739 5,009 -cMnYnsNæaKar61 pÞHsMNak;43 ePaCnIydæan 
190 ¬RbPB³ bBa¢IeQ μaHsßab½nCaGtifiCnrbs; 
SRWSA¦ 
-Tinnn½ybrimaNbUbmTwkmFüm cMeBaHRbePT 
xagelI RtUv)anykmkBITinñn½ysareBIP½NÐ 
¬sUmemIltarag2-6¦ . 
-TwkmYyPaK RtUv)anpÁt;pÁg;edaykarbUmTwk 
eRkamdI pÞal;xøÜnrbs;eK .  

sßab½ntUc² 
niglMenAdæanFm μta 

21,569 24,418
cMnYnRbCaCnkñúgRkugesomrab qñaM2009 man 
203,483 nak; ¬RbPB³ mnÞIrEpnkarextþ 
esomrab¦ . 
-TwkmYyPaK RtUv)anpÁt;pÁg;edayRbB½n§pÁt;pÁg; 
Twks¥atrbs; SRWSA¦. 
-brimaNeRbIR)as;Twk 0.106m³¼éf¶¼mñak; 
sMrab;rdUvvsSa 0.120m³¼éf¶¼mñak; sMrab; 
rdUvR)aMg ¦ 

srub 29,216 35,213

÷cMNaM³ KYrkt;sMKal;fa tYelxénkareRbIR)as;TwkeRkamdIsrub RtUv)anKNnaenH KWCakareRbIR)as;rYm edaylMenAdæan 
GKarBaNiC¢kmμ nigeTscrN_ edayminKitBIRbePTén]bkrN_pÁt;pÁg;TwkeT . niyaymüa:geTot KWfa kareRbIR)as;TwkeRkamdI 
eday SRWSA k¾RtUv)anKitbBa©ÚlpgEdr .  
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 2¦ tMélénkic©dMeNIrkar nigEfTaM]bkrN_pÁt;pÁg;TwkeRkamdI³  
enAkñúgkarGegátsareBIP½NÐ tMélénkic©dMeNIrkar nigEfTaM cMeBaH]bkrN_pÁt;pÁg;TwkepSg²Kña 

énsßab½nnana RtUv)an)a:n;sμanRtYs² eday GñkeFVIbTsMPasn_ edayeRbIBt’man EdleKTTYl)an 
kñúgeBlBinitüTItaMgenaHpÞal; . 

 
tarag2>10³ taragsegçb sþIBItMélénGñkeRbIR)as;TwkeRkamdI RbePT A¦ 

RbePT sNæaKar pÞHsMNak; ePaCnIy_dæan eragcRk epSg²eTot 
A¦kareRbIR)as;TwkmFümenArdUvvsSa
(m³¼éf¶¦ 

30.35 4.62 8.89 39.00 8.89 

B¦kareRbIR)as;TwkmFümenArdUvR)aMg
(m³¼éf¶¦ 

47.27 5.65 9.91 85.4 8.51 

C¦tMélén O&M (m³¼Ex¦ 413 59 169 491 203 

D¦tMéltMeLIg]bkrN_pÁt;pÁg;TwkmFüm
(US$¦ 

45,686 6,261 1,923 32,778 6,267 

E¦tMélmFüménkarCYsCul]bkrN_FM²
(UD$¦ 

41,117 5,635 1,731 29,500 5,640 

F¦tMélmFüménkarplitTwkkñúgmYyÉkta
(US$¦ 

0.781  0.802 0.734  0.446  1.028  
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tarag2>11³ taragsegçb sþIBItMélénGñkeRbIR)as;TwkeRkamdI ¬RbePT B¦  
RbePT sNæaKar pÞHsMNak; ePaCnIy_dæan eragcRk epSg²eTot 
A¦kareRbIR)as;TwkmFümenArdUvvsSa
(m³¼éf¶¦ 

30.35 4.62 8.89 39.00 8.89 

B¦kareRbIR)as;TwkmFümenArdUvR)aMg
(m³¼éf¶¦ 

47.27 5.65 9.91 85.4 8.51 

C¦tMélén O&M (m³¼Ex¦ 413 59 169 491 203 

D¦tMéltMeLIg]bkrN_pÁt;pÁg;TwkmFüm
(US$¦ 

45,686 6,261 1,923 32,778 6,267 

E¦tMélmFüménkarCYsCul]bkrN_FM²
(UD$¦ 

47,970 6,574 2,019 34,417 6,580 

F¦tMélmFüménkarplitTwkkñúgmYyÉkta
(US$¦ 

0.815  0.835 0.745  0.460  1.048  

 
karsnμti nigsmIkarEdl)aneRbI³ 

 -ry³eBlénrdUvvsSa KW6Ex ¬BIEx]sPa dl;Extula¦ mYyexman 30éf¶ mYyqñaM man365 éf¶ 
-tMélénkartMeLIg KWRtUv)aneqøIykñúgkMritmYy ehIykMritx<s;bMputRtUv)aneRbIsMrab;karKNna D 
- ry³eBlénkarrMelaH KW15qñaM mankarCYsCulFM²erogral;5qñaM EdlmantMél 35PaKry éntMéltMeLIg 
 sMrab;krNI A nig B . 
-tMélO&Mesμ InwgtMélkø½r ¬sMrab;sMlab;emeraK¦ nigkarCYsCultUc²+tMélBlkmμ+tMélePøIg 
rUbmnþsMrab;rk tMélplitkm μTwkkñúgmYyÉkta KW F=[C/30+(D+E)/(15x365)]/[(A+B)/2] 

   
 

lT§pl)anbgðajfa tMélénkarplitTwk 1Em:RtKUb KWxusKña eTAtamRbePTnImYy² . eragcRk 
EdlCaTUeTA eRbI]bkrN_FM² KWCaGñkplitEdlmanRbsiT§PaBCageK ehIyRbePT {epSg²eTot} Edl 
PaKeRcIn CakEnøglagLanenaH KWCaGñkplit EdlmanRbsiT§iPaBTabbMput . tYelxenH KWvaBitCaéfø 
CagtMélTwkrbs;RbBn§½pÁt;pÁg;Twks¥atsaFarN³eRcIn .  
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tarag2>12³ rbkKMehIjsMxan;²BIkarGegátsareBIP½NÐGNþÚg 
RbePT rbkKMehIj

TUeTA -GñkeRbIR)as;TwkFM²cMnYn 280kEnøg RtUv)aneFVIGegát 
Ep¥ktambBa¢Isßab½nEdlTTYl)an.  

]bkrN_pÁt;pÁg;Twk -RKb;RbPBTwkTaMgGs;CaGNþÚgmanbMBg;TIb 
EdlmanCMerAya:gtic20medaymanmUT½rbUm enAelIdI b¤enAkñúgGNþÚg. 
-sßab½nPaKeRcIn¬77°¦eRbIGNþÚgEtmYysMrab;karpÁt;pÁg;Twk.  
-cMnYnGNþÚgCamFümsMrab;sNæaKar nigpÞHsMNak;KW 1.37 ehIyRbEhl 
15° manGNþÚg eRcInCag2.  
-sßab½nticCag 4° mandak;kugT½rTwk b¤ mandak;bMBg;sMrab;Binitü 
enAGNþÚgrbs;eK. 
-Cag30°énsNæaKar pÞHsMNak; nigePaCnIydæanmaneRbITaMgTwkeRkamdI 
nigkarpÁt;pÁg;Twk saFarN³. 
-CMerAGNþÚgCamFümRbEhl 44m cMeBaHsNæaKar nigeragcRkmanRbEhl 
30Em:Rt cMeBaHRbePTepSg²eTot. 
-bMBg;GNþÚgPaKeRcInmanviCÄmaRt 100m cMeBaHsNæaKar nigeragcRk 
nig49mm cMeBaH RbePTepSg²eTot.  
-sßab½nTaMgGs;eRcIneRbImUT½rbUmdak;elIdI b:uEnþRbEhl 36°énsNæaKar 
nigeragcRk k¾man eRbImUT½rdak;kñúgGNþÚgpgEdr. 
-]bkrN_sMGatTwk RtUv)aneRbIR)as;enAkñúgsNæaKarnigeragcRkFM² ehIy 
RbePT]bkrN_ sMGatPaKeRcInCacMeraHxSac; nigRbBn§½epSg²EdlTak;Tg.  
-RbBn§½PaKeRcInRtUv)ansg;eLIgkñúgqñaM2000 KWenAeBlsagsg;GaKar. 
-bMBg;ykTwkRtUv)andak;enAkñúgCMerAGNþÚgepSg²Kña EdlCamFümkñúg2.9m. 
-CMerADINamik KWmanRbEhl 6 eTA 7 m. 
-sßab½nPaKeRcIn ¬elIkElgEteragcRk¦ )aneqøIyfa vagayRsYl b¤ 
smRsbkñúgkarP¢ab;eTA eRbIRbBn§½pÁt;pÁg;Twks¥atsaFarN³ 
ebIKitBIkargarsagsg;. 
-sNæaKarPaKeRcIn ¬75°¦eRbITaMgePøIgBIbNþajpÁt;pÁg;nig ma:sIunePøIg 
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pÞal;xøÜn sMrab;karpÁt;pÁg;famBl cMENkÉpÞHsMNak; PaKeRcIn¬86°¦
eRbIEtePøIg BIbNþajpÁt;pÁg;Etb:ueNÑaH. 

kareRbIR)as;Twk 
nigbrimaN 

-caM)ac;RtUv)a:n;sμan BIkareRbIR)as;TwkRbcaMéf¶  edaysarEtminmankugT½rTwk 
b¤ minmankMNt;ehtu EdlGacTukcitþ)an .  
-sNæaKa nig eragcRk  KWCaGñkEdleRbITwkeRcInCageK EdlmanTMhMdl; 30 
eTA 40m

3 kñúgmYyéf¶ .  
-RKb;sßab½neRbITwk 1.1 eTA 1.5 dgenAkñúgrdUvR)aM elIkElgEtkEnøg 
lagLan .  
-eragcRk  eTaHbICavamancMnYn ticEtvaCakEnøggEdleRbITwkeRcIn .  
-ePaCnIydæanFM² eRbITwkeRcIn .  
-TwkTaMgBIRbPBGNþÚg nig BIRbB½n§pÁt;pÁgsaFarN³ KWRtUv)aneRbIPaKeRcIn 
sMrab;eKalbMNg TUeTA  ¬eRcIny:ag¦ .  

karyl;dwgBI 
bBaðabrisßan 

-sßab½nFM²PaKeRcIn KWmankareBjcitþnwgKuNPaB nigbrimaN EdleKman 
sBVéf¶ b:uEnþsßab½ntUc² KWminTan;eBjcitþb:unμaneT  CaBiess cMeBaHKuNPaB. 
-sNæaKa pÞHsMNak; nigePaCnIydæan )anyl;c,as;BIbBaðabrisßan 
¬karRskcuHénkMBs;TwkeRkamdI nigkarRsutdI¦Tak;Tg nwgkareRbIR)as; 
TwkeRkamdI .  

bMNgkñúgkarbþÚr 
eTAeRbIkarpÁt;pÁg;Twk 
rbs; SRWSA 
 

sNæaKar pÞHsMNak; nig ePaCnIydæanPaKeRcIn  ¬70-90°¦manbMNg 
bþÚrTAeRbIRbB½n§pÁt;pÁg;Twks¥atsaFarN³ cMENkÉeragcRk manbMNg enAEt 
bnþeRbITwkeRkamdI .  
-GñkEdleqøIyfa {GaRs½yeTAtam} tMél EdlekIneLIg nigkareRbIR)as; 
rbs;va Calkçx½NÐ .  
-mUlehtuénkarpøas;bþÚrrbs;eK KWkatBVkic© kñúgkarcUlrYmkarBarbrisßan nig 
kareRbIR)as;rbs;vapgEdr .  

KuNPaBTwk -KuNPaBTwk KWdUcKña eTAnwg KuNPaBTwkenAkñúgRkug nigtMbn; CMuvijpgEdr  
KWmanlkçN³EdkeRcIn nig man pH Tab . 
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2-3 kareFIVviPaK KuNPaBTwk enATItaMgpÞal; 
KuNPaBTwkeRkamdI enAkñúgtMbn;EdlGacCaRbPaBTwkeRkamdI sMrab;karpÁt;pÁg;Twk RtUv)aneFIIV 

viPaK enATItaMgpÞal; .  sMNakTwk RtUv)anykmkPaKeRcIn BIGNþÚgxYg Edlmansñb; nigRtUv)anviPaK 
eTAelIsUcnakar dUcxageRkam . TItaMg énsMNak manbgðajkñúgrUbPaB2>5 .   

tarag2>13³ muxsBaØaEdlRtUvviPaK nigviFIsaRsþ 
muxsBaØa pH EC Fe Mn NH3-N 

viFIsaRsþ ]bkrN_vas; pH ]bkrN_vas; EC karviPaK karviPaK karviPaK
 
tMél EC  CaTUeTAmankMritTab ¬GasIut¦ elikElgEtcMeBaH GNþÚgTwk mYycMnYn . GNþÚg 

xøHmankMhab;Edkx<s;rhUtdl; 8 mg/l b:uEnþ vahak;dUcCamanEtenAkñúgtMbn;tUcmYy b:ueNÑaH . nIRtUvEsn 
kñúgTMrg;CaGam:unIj:Úm ¬NH3-N¦ KWCasUcnakrmYy kñúgcMeNamsUcnakr epSgeTotEdlbgðajBIkar 
eFIVeGayRkxVk;Twk edaysarkarbeBa©jecalrbs;mnusS nig stV nig edaysarCI . tMélva CaTUeTA 
TabCag 0/2 mg/L EdlTabCagsþg;darTwkbriePaK. taragxageRkam bgðajnUvlT§plénkarviPaK 
elIKuNPaBTwksMrab;tMbn;TaMgbI enAtambeNþay PaKxagt,ÚgExSRkva:t;Rkugesomrab KWxagekIt  
sÞwgesomrab nigtMbn;CMuvijPñMeRkam  .  

tarag2>14³ tMélCamFüménKuNPaBTwktamtMbn; 
muxsBaØa pH EC Fe Mn NH3-N 

DWS* 6.5 – 8.5 1600** 0.3 0.1 1.5 

xagekIt 5.43 48 1.21 0 0.18 

xaglic 5.60 83 2.08 0 0.15 

PñMeRkam 4.90 518 0.45 0.17 0.15 

sMKal; ³  TwkEdlykmkBIGNþÚgCIk KWmin)anbUkbBa©ÚlkñúgkarKNnaenHeT .  
*bTdæanTwksMrab;briePaK  Exmkra qñaM 2004 . RksYg]sSahkmμ Er: nigfamBl. 
**RtUv)ankMNt; RbEhltMél 2dg TDS vas;kñúgxñat S/cm .  
CaTUeTA KuNPaBTwk enAkñúgtMbn;enH KWdUcKñaeTAnwgKuNPaBTwk enAkEnøgepSgeToténRkug 

nigtMbn;CMuvijenaHEdr . dUcEdl)andwgrYcmkehIy KWmanlkçN³ pH Tab nigmankMhab;CatiEdkx<s; . 
enARKb;tMbn; tMél nigkMhab;EdkmFüm manelIsBIsþg;darTwkbriePaK ehIyvaGacRtUvkarsMGat 
sMrab;briePaK . 
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2>4> lT§plénkarGegáténsMNaksMxan;² 
kñúgkarsikSaenH GNþÚgRtYtBinitü ¬GNþÚgrak;¦ RtUv)anxUgkñúgbrievNsalabzmsikSaRkva:n; 

kñúgExtula qñaM2009 nigGNþÚgRtYtBinitüBIr ¬GNþÚgrak; nigeRCA¦ RtUv)anxUgkñúgsalabzmsikSaeXVon 
enAkñúgExtula qñaM2009 nigExmifunaqñaM2011. enAkñúgeBlCamYyKñaenaH enAkEnøgdEdlenaH 
mankarxYgyksMNak CMerA80m enAkEnøgnImYy² enAkñúgExtula qñaM2009 nigkarGegátelIsMNakenaH 
enAExmkra qñaM2011. CagenaHeTAeTot karGegátelIsMNakrYmKñaCamYy JSA (Jnpanese 

Government Team for Safeguarding Angkor) enATIFøaGgÁrvtþ nig)ay½n ehIysMNakEdlBinitü 
kñúgqñaM1995 k_RtUv)anykmkepÞogpÞat;pgEdr.  

lT§plénkarGegát KWxusKñaBIeKalKMnitsþIBITMrg;PUKBÖsaRsþkñúgtMbn;esomrab ebIeyagtam 
lT§plénkarsikSasþIBI RbBn½§PÁt;pÁg;TwksMrab;tMbn;esomrab kñúgRbeTskm<úCa ¬qñaM2000¦ dUcCaTMrg; 
PUKBÖsaRsþ énRsTab;l,b;s½kTI4 nigl,b;RsTab;elIRtUv)anRKbdNþb;edayRTab;fμPk; ¬dUcRsTab; 
s½kTI3Edr¦ ehIyfμPk;kñúgsMNakenaHminRtUv)anBinitüeT . 

eyagtamkarsikSaxagelI ¬qñaM2000¦ enAkñúgtMbn;esomrab TMrg;PUKBÖsaRsþ EckecjCa 
4Epñk³ KW l,b;GaLuvI nigedlUvI zitenAkñúgRsTab;dICMerARbEhl 30m eTA50m nigmanRsTab; 
s½kTI3enABIeRkam EdlmankMras;RbEhl40m eTA 50m nigmanRsTab;fμxSac; fμPk; f μ)asal; 
enAsm½ysura:sIuc nigfμDIGrit enAsm½yemsUsUGiténs½kTI3zitenAkñúgCMerARbEhl 70 eTA 80m . 

eTaHCaya:gNak_eday eyagtamlT§plénkarsegátsMNaksMxan;²enAkñúgTItaMgTaMgBIr enA 
eXVog nigRkva:n; )anbgðajfa³ ¬1¦kñúgCMerARbEhl 40m BMumankarEbgEckc,as;eT rvagTMrg; 
PUKBÖsaRsþénRsTab;l,b; nigRsTab;s½kTIbI ehIyvaGacmanlkçN³CakarekIteLIgbnþKña . ¬2¦ 
RsTab;Edlesμ InwgRsTab;s½kTI3 ¬f μPk;¦ KWmineXIjmaneT ebItamkarBinitüemIlsMNak . 
 

¬1¦TItaMgeXVog 
RsTab;dI\dæzitenARsTab;épÞdIelIrhUtdl;CMerA 5m . enABIeRkamRsTab;enHman RsTab;dIxSac; 

l,ayxSac; EdlmankMras;BI 1m eTA 4m . enAkñúgCMerABI 50m eTA 63m manRsTab;dI\dæRkas; 
RbEhl 12m EdlmanRsTab;l,aydIxSac;kñúgCMerA 58m nig 61m eTA 63m nigmanRsTab; 
xSac;tUc²kñúgCMerA 63m dl; 80m . 

eyagtamkarGegátenH kñúgCMerA 40m KWminmanRBMuEdnc,as;las; rvagRsTab;l,ab;s½kTI4 
nigs½kTI3 ehIyRsTab;dI\dæmanenAkñúgCMerA BI 50m eTA 63m ehIyminmanlkçN³dUcf μPk;eT . 
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¬2¦TItaMgRkva:n; 
enAkñúgCMerABIépÞdIelIrhUtdl;CMerA 7m manRsTab;xSac; l,ayxSac; . enABieRkaRsTab;enH 

rhUtdl;CMerA 80m manRsTab;xSac;l¥it nigmFüm. 
tamlT§plénkarGegátenH dUcKñaeTAnwgTItaMgenAeXVogEdr va)anbgðajfa enAkñúgCMerARbEhl 

40m BMumanRBMuEdnc,as;las;rvag RsTab;l,ab;s½kTI4 nigs½kTI3 ehIyRsTab;dI\dæmanenAkñúgCMerA BI 
50m eTA 63m ehIyminmanlkçN³dUcfμPk;eT . 

 
¬3¦sMNaksMxan;²enATItaMgGgÁr 
Rkum JSA (Japanese Government Team for Safeguarding Angkor) )aneFVIkarxYgyk 

sMNakkñúgCMerA 100m nig 87m enAkñúgTIFøaGgÁr ¬sMNakelx A-1B¦ nig)ay½n ¬sMNak elx A-

1B¦ enAkñúgExmina qñaM1995 sMrab;BinitüelIdIenAtMbn;GgÁr . sMNakTaMgenaH RtUv)anrkSaTukenA 
kariyal½yrbs; JSA enARkugeosmrab ehIykarGegátelIsMNakkñúgkarsikSaenHRtUv)aneFVIeLIg edIm,I 
bBa¢ak;BITMrg; PUPBÖsaRsþkñúgtMbn;esomrabenAkñúgExmkra qñaM2011 . 

sMNakTaMgenaH RtUv)anTuk[s¶Ütry³eBlRbEhl 6qñaM cab;BIeBlEdlxYgmk . bnÞab;mk 
mansMNakCaeRcIn ehIymin)aneFVIsMNakelIRsTab;xSac;eT . 

lT§plénkarBinitüelIsMNak mandUcxageRkam³ ¬1¦ manRsTab;fμenAkñúgCMerA 74>20m 
enATItaMgGgÁr nigkñúgCMerA 83>50 enATItamg)ay½n . ¬2¦ r)aykarN_rbs; JSA  KWr)aykarN_ 
RbcaMqñaM sþIBIkarGegátbec©keTselIR)asaTGgÁr ¬ExkkádaqñaM 1996¦ bgðajBIkarpøas;bþÚrrvagRsTab; 
xagelI nigxageRkamkñúgCMerA 40m . eTaHya:gNak_eday kñúglT§plénBinitüelIsMNak kñúgkar 
GegátenH edaykñúgry³eBl 16qñaM eRkayeBlyksMNak enaH karpøas;bþÚr rvagRsTab;s½kTI4 nigTI3 
minGackMNt;)aneT . CagenaHeTAeTot dUcKñaeTAnwgTItaMg enAeXVog nigRkva:n;Edr RsTab;dUcKña 
eTAnwgs½kTI3 ¬f μPk;¦ minGackMNt;)aneT . 
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rUbPaB2>6³ TItaMgrbs;GNþÚg sMrab;eFVIviPaKKuNPaBTwk 
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