
Description of Environment 
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qtH~QfHSg~ nnn1H:l'Uintif!Siilt1tiSU1SUrf}[!Sttlrumsu1mJ < tiTf}[!SJUflnL~ Ulf}[ISGTflnL~ S~ 
0 • .a. • • ..., - Cll "" • ., • • 

mf;DS~~'tD u~nusgm~~ml:HtlruLu~rurmmsmsn'}llUS H~mnmnn§ J'tHn~mr~::Ht~nLflnfUhf¥lru . 
~ OIOJ '- II• 

HllilfHit9jtHlfUfi~F'ilrl tS!i1Hi~!~Sfitn{:} ~ 

q~DQfitS:finrumHUi~:9tl{jt8nHirJn.otrm S{jd3fU1ritLm::t~mUthtJtrrfU1UlHUldS s~ r:!1US

H{jfilt1mR~Strtm~ssn:rln~ftUS9ni~fim{j '1 n ., u v ~ 

I 

... 
5~~~!5~~ (Physical Environment) 

_, - - cJ ~. 7.::). ~ 2~~lli~ ~~35nse~e-J1~ (Meteorology & Hydrology) 

d.le.~.~ IBUSfH~f (Rainfall) , . 

~usfimm msu1mun9ntqj~~fi~fl1u~nutLtJjm9ir1ustnJilmjn tLm::fl~nsiirurrrusmfiruf~lg ~-

ta~firm1sLm9run~th s~tsiLdru{jts~rrlLTI ~ u1mun9nt{ij~itlmnfi[mmstsif;DSW8.f]StiHrfim; t. 

findl'tHiJtrq~rru:t·nru m@ if! c finn~ 08ricf tlru l!lootf> fi ~dm~ uu <Return ·Period 36 yaars > '1 f · 

Hjl~1QJt9jn rimhs:l:nms~g~rur{j~ft{ij~n~:g~~ <Typhoon rainstorm> ttlrnu~unmmsdss ·

ruuru~~~fiUSftrln dltUtll9 thammuli usstsiifl~eee ( finru9m~J~mfirru:mrutlut~thu~ IDrinJ:ith : 

tlru ~taft!un mstlrut9i Gr41Dtrm givooo c fmti19nt~~miirur:mruinfi1H IDID-1D~ia~un mm3rut9i 

m!DGHH> S~ gi~OO@ . C fim:J9ntljj~mfirm:mrutnfi1~ 0m-0C4tarutmfi§~t9i~ 9tS: tnStlrut9i .. 

m0~trm tcm~mtrfiunii nnfinti19nt~~tsif}!lsrufinn '1 - -mr.e~ i) . tsn.~"lru'l~ rufj ~ n~!e::mrum~m (t>dllcL~ootQ sm~~e;fim~ l . 
-r .. 

Year Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dece Yearly 
1 

1958 33.4 13.1 0 149.2 198.1 213.2 275.8 387.8 303.4 332.2 40.9 2.1 1949.2 

1959 0.2 46.6 210.5 232.8 104.2 66.8 305.5 634 128.8 127.2 66.8 11 0 2o33.4 I 
1961 344 10.3 68.6 77.4 282.3 352.5 347.9 633 236.8 204.2 101 .9 40.4 2389.7 I 
1962 8.5 1.2 57.3 193.8 98.3 184.1 49.3 222.5 413.8 188.3 21 .5 2 1440.6 

1963 1 8.5 87 49.2 99.4 140.7 196.3 240.4 337 248.7 162.9 6.1 1577.2 ., 

1964 19.2 12.2 6.3 199.1 167.1 94.7 80.5 482.6 212.2 161 .9 111.4 86.1 1633.3 l 
1965 4 64.8 43.4 181.1 258.6 541.2 329.1 186.9 258.8 261 .3 147.4 79.4 2356.0 . 

1966 11 45.8 170.7 106.7 355.3 66.3 211.7 330.9 178.8 333 103.8 50.8 1964.8 ... 

1967 80.9 8 0 186 247.9 288.8 417.1 609.7 94.9 274 14.5 9.1 2230.9.1 

1968 I 13 17.8 173.3 245.9 16.7 
I 

14.8 215.2 77.9 134.9 143.7 332.6 38.7 1424.5 

1969 I I 

34.2 23.2 88.5 41 129.3 98.7 37.3 186.2 299.3 154.3 169.6 16.6 1278.2_~· 

1970 23.5 2.3 38 319.6 180.2 224.7 328.3 255.3 329.7 235.9 118.8 179.6 2235.9 I 
1972 1.2 32.9 73 181 .3 25.4 284.1 565.9 260 441.1 220.1 191.3 

t 

49 2325.3 

1983 0 . 2. 0 81 .7 155.7 - 223 .56.9 311 .5 . 209.5 288.6 0 
I 

0 1328.9 . 
1984 16.4 28.2 24.1 81.6 69 494 147.4 490.4 101.6 189.5 44.4 0 16as.s I 
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Year I Jan Feb Mar Apr May I Jun Jul A:;g Sep Oct Nov Dece Yearly 

1985 0 28 27.1 214.6 288.3 331 .5 49 191 236.5 244.1 68.2 27.2 1705.5 

1986 9.5 68 2 190.7 676.8 174.3 211 .1 698.5 358.5 276.6 139.3 14.2 2819.5 

1987 I 0 0 0.0 0.0 0.0 0.0 73.8 303.8 279.6 192.3 286.4 00 1135.9 

1988 11 I 33 23.0 242.6 212.1 204.4 222.5 105.6 149.7 0.0 0 .0 0.4 1204.3 

1989 18.6 0.2 60.1 64 226.8 164.6 154.3 234.4 103.3 239.5 9.5 0.2 ' 1325.5 

1990 11.6 0 102.5 135.7 201.9 247.5 137.4 348.4 154.9 258.4 48.6 9.6 1656.5 

1991 3.8 4.4 24.2 122.7 216.3 196.8 516.1 521 .6 244.9 88.4 0 0 .2 1939.4 

1992 I 3.9 14.7 43.2 40.5 68.6 133.8 171 .3 632.2 76.5 457.4 66.5 36 4 1745.0 

t993 I a7.4 I 0 84.7 55.5 51 .3 201 .5 315.4 315 224.7 297.5 122.9 7.4 1763.3 

1994 4 .6 14.7 156.3 84.2 130.8 238.9 462.8 44.3 248.9 130.1 7.4 100 2 2023.2 

1995 11 .2 1.2 80.4 142.0 171.2 115.3 204.9 467.9 320.5 95.7 44.9 43.8 1699.0 

1996 29.9 - 2.6 78.0 57.3 76.7 264.1 106.8 288.2 233.5 200.4 44.7 1402.2 

1997 I 19.0 12.6 13.4 72.0 77.4 267.0 174.1 536.9 65.6 .184.0 477.5 0.3 1919.8 

1998 7.8 - - 86.8 203.2 135.4 59.2 191 .2 372.6 198.9 - - 1255.1 

1999 64.5 17.0 279.5 187.9 215.0 229.6 554.2 316.7 210.6 262.9 173.o I 0.0 2532.9 

2000 14.6 56.3 102.6 224.2 204.1 157.4 314.9 529.0 222.1 349.9 53.9 107.8 2337.0 

2001 54.8 0.9 225.6 99.7 152.2 307.7 270.3 494.6 154.6 353.1 128.4 47.4 2289.3 

2002 0.0 2.8 0.8 142.4 190.1 83.8 295.0 399.7 215.3 94.1 119.2 69.7 1612.9 

2003 0.0 9.4 71 .1 28.8 407.8 110.2 478.3 347.4 276.0 420.2 66.9 4.4 2222.5 

2004 4.3 18.0 13.8 114.7 128.9 251 .5 195.1 391.8 171 .0 181.7 102.6 0.0 1573.4 

2005 16.8 0 18.8 46.9 232.6 139.4 528.2 294.3 260 359.3 144.2 38.4 2079.1 

Mean 18.2 16.6 61.5 129.7 182.3 199.9 254.6 •374.6 232.1 233.4 99.2 34.0 1636.0 

Max. 87.4 68 279.5 319.6 676.8 541 .2 565.9 698.5 441.1 457.4 477.5 179.6 4792.5 

Min. 0 0 0 0 0 0 37.3 105.6 65.6 0 0 0 1135.9 

Corporation Limited ) 

ton~entrennb90 sb t~tD" 0 mst3!rJ']thfimJ9nt~Jb~bthbtfiqbfi~btmu m@if!~hsitaf0tm ifl08ct@ 

t~ru'i:flst3nmrl @ect.ei HH. 'I 

Chph1: Monthly Rainfall Records at Kampot for 1986 
31 of Records 1931·2000 

~r-----------------------------------------------------~ 
676 8 698.5 ! 

700r------------------~~- ~--------~~---------------- ---4 

~ I 
600 +--------- --- ::t~~---------11 11--------------·- ---

E ~ f 
E 500 !---·-- -·-----~1------------if ----i 

~ i 
-~~ 400300 +---------- -·-· ··-- ~-~-~,__: -------:---,---il 358.5 --, 

-------· ~. . .___~ 276.5 i 
,.-; 211 1 _:-..z r::"; I 
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;.,,. :~ ~ ,;:. ~'? :4.~ 139.3 I 
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2.200 

Source: Department of Meteorology, Ministry of Water Resources and Meteorology 

.. 
d.~.9-~ a5PasJfflE) (Temperature) 

J ... 

' 0. " 01 ., • .., 01 t::l/1 ~ 

LUiirt9§Stmnsmmrurmnnmmw StNOHYDRO corporation Limited. ~~rut1HlU1SrtU'if!JilGStilS9n · 

silanstu'tf msutnrn m : 
I "' " 

..... c.l c.. • .::. 0 
'tfGJtHnfitShl~nnmnHnunnrc.u:mru 0 !:f1 msnm miD c 

.... 01 . • ·.:a. 0 

'tfGJHmfitsw~nnmnHUJun:nan:mru 0 !:f1 msnm !Dm.m c 

'tftijtri'ilfitSM~UDmmru:mru 0 ;{1 msmn lDc:>.lc 
o.l Q • • • .a 0 
nHHlilmm-munn1ru:mru 0 m awutlmnsmn m~.C> c 

1 ~on • n 1 

cw • • ~ 0 
fllt]n[}ffirtHUJUH:llHIJ:mru 0 fP 91UU~i'it:llSfiHi 1£10 C 

d.~.9.ro ~ha5hru1lillffl~ (Humidity) 

r . 

1. . 

. ' 
' 

nltfitu:rmfilnjl s~g§Stuttirug~rumsCirmturniMrHrtrhl SINOHYDRO Corporation Limited · · 

msu}Il']th nusnrtn < ~nJr~usrutrBws> msrJtlliim.i'itmmwdltrGJH!J~0!{lfi ne.cf'k '1 
• I 

rJm1itrts::msmn9luth~ fimi r~fUTI~ !Jilm§l:: tag tiru 1aarum u~uCimsaJru~fltilUidlfi ufiCi9rum~ · -
I v 

t~ilHl.UJil21il\ftn ttirumsrTin m§l:~ rid% Hn ria'k sl:Hsir~HMJl CitaH~Sl tiru 1a1ymr 1tirnmsrun. 

tm:n:~ cf0% mi W'ti% '1 ... 

d.le.9.d 6nm~ <Sunlight 
( 

ttmilmu9gsrururJtrytrtijSt~rurunmsCiLn~iltiSG18gn s~a~Btu'tf UlSU!;pQJth fius ~mtl ~-

msg~rnrJ~tHthtrwjH C>.m tBlilftH mms:msmrtAsmjiHsim~·Ht8 ann Bil m.ftll ~ ri.~ t9i cf . 

tm~;'tH sil~ndlt!GJU fi C>.m tmil!jil01~ '1 l · 
I 
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<L~.9.d tm5.gf!HH~ BbtuD'~nn~Sf5UbiJm3~mb , 
cRiver System and Drainage Pattern in the Project Area ) 

a -> t::il • • o o • ,~ • • filUt!njlmtHru:tdsg JICA !Jl tnoom s~mr~nn~munjl~mt3m9mil~mil 

StHn~gtn tnSUJn~tL:h~gfithruQtul:Ggth~~iHit9i : 

m~r~9nt!Jjilru:umruium9nrnJ c ~~fitmm ~n@a9sufl1H~~Jstsg (RCC Dam) ficumllil 

ril00 Km2 
C urrm 9gstii SINOHYDRO Corporation Limited> ~ 

- gm~J~mrmmLhgmHDJ9Jltuugth~tht@sJut£11q~tmJ!mgthftn1ms 9 

dL3rums9n~uu:li~ S~ ftujl> ~lith J!1gij. J!1Wtu~. ~HU~UirulH . . 

fi~ttiiU'lfi fi~iltiltll s~ m~t~~18fiitn!'i. fi~il!'iClJJlru Juttnn Gi~nns:ror1Jrut9iillJbN~L9tti ~ 

tsiignmiltru 1sitnn9nruJ < ~ilfimcmts: tU!'itUQJthnrfi itn!'i9nrnJ sb tU1l'itLth:ns 

tUituitnn9i~ts:tnsijr~u!JttiruthMmH.H'tH1th ttfim9jn < tHmicts990> ~ 

mgiZ!l:tJ Jl!Mllf!!lt!Mirp tJu l'ffl1J!( ¥&tfml11;. 

mtHnn~91D s{:lumDn l!:l miltLfilHtilSU}P']~ttfiQJffi ti1r9nthHuJHit3ruttth~milt~Luuitaqbfig~il 

rrmr rnt:trnfi tsi taMun rn96d@ i~mms mlnw.~ amilm9 ttilrutru9nt~ruftuthtH~fi .tsirn 06@ct ms 
~ ~ -

o.rn H miim9 ~ ~tlfttntlltr!SUU!Jgnttljilt9jftfiignmbtrumriffi ttnn9nru] Sbignm~tLfilHturith 

..,. ..,. .. 
AVG 

Year Jan Fab Mar Apr May Jun Jul Aug Sep Oct Nov Dec Year 

1958 4.4 2.3 1.1 18.2 48.0 47.0 131.1 155.3 152.0 112.3 19.4 6 .1 58.1 

1959 3.2 2.5 26.8 31 .2 24.0 22.5 165.8 242.4 76.3 39.8 12.5 15.6 55.2 

1961 5.0 1.4 2.7 11.0 50.6 127.3 167.4 320.9 95.1 71.0 22.7 11 .5 73.9 

1962 6.1 3.9 4.7 9.4 18.5 61 .5 101.3 98.1 182.4 44.5 13.0 4.4 I 45.7 

1963 2.9 2.1 8.6 23.7 8.1 57.5 69.4 156.1 109.9 50.9 32.3 7.9 I « .1 

1964 1.7 0.7 0.3 0.3 .34.3 43.8 40.2 257.9 104.5 80.8 34.2 7.6 . 50.5 

1965 4.2 4.4 3.2 48.3 46.9 188.8 161 .9 87.2 125.4 62.3 55.3 13.1 6€.8 

1S66 6.4 4.2 10.1 16.6 94.6 27.5 106.8 148.5 77.7 99.2 22.8 1o.3 I 52.1 

1957 7.9 4.6 2.9 23.7 43.7 106.5 179.3 289.7 83.5 82.5 12.4 4.9 I 70.1 

1968 3.5 3.4 2.3 18.4 29.0 23.2 92.9 167.4 73.1 73.9 14.5 5.1 I 42.2 

1969 6.3 4.0 4.1 3.2 14.7 28.5 57.1 85.9 253.3 23.6 54.5 7.1 I 45.2 

1970 4.3 4.7 2.6 32.9 42.6 89.1 147.0 151 .2 113.5 78.7 25.4 40.8 l 61.1 

1971 7.9 4.7 5.7 11.0 9.6 42.3 118.5 75.3 62.6 161 .8 32.4 6.8 44.9 

1972 3.6 3.0 3.4 42.4 11 .1 81.9 230.2 133.7 185.5 55.7 37.5 14.5 I 6E.9 

1973 4.7 3.0 5.3 28.7 37.8 66.7 175.8 158.4 65.5 64.1 100.3 12.0 60.2 

1983 2.4 0.9 0.7 1.1 16.6 86.5 66.1 165.9 43.1 113.8 11 .5 4.3 I 42.7 

1984 3.1 3.4 2.0 7.4 11 .4 107.3 82.0 186.8 68.5 52.0 10.7 I 4.3 I «9 

1985 2.8 2.7 3.1 30.0 78.2 139.1 I 33.4 76.1 S0.1 54.7 13.0 9.6 l 444 

1986 3.8 5.2 5.5 6.7 157.4 59.2 81.2 328.1 186.0 57.1 25.0 7.2 I 76.9 
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Year 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

AVG 

MAX 

MIN 

I I ! I I I I I Jan Fab Mar ·f · Apr ! ,,,oy Jun . Ju! Au~· Se~ L Oct Nov Dec 
' i 21 1.0 0.8 1.0 I 1.0 19.9 24.4 99.3 98.7 43.5 110.0 18 0 

4.0 4.7 3.7 I 18.5 ! 46.8 I 67.9 76.0 77.0 62.5 42.7 84 4.2 

3 .3 2.4 4.0 I 14.2 I 46.2 58.3 80.8 158.2 65.5 41 .1 31.5 63 

3.7 2.7 4.2 I 6.7 I 16.0 92.9 43.8 146.4 96.4 62.2 19.3 5 .6 

2.2 1.0 3.7 I 18.1 I 17.7 49.6 231 .6 246.2 120.3 536 9.3 4.2 

3 .1 2 .3 2.5 I 3.2 I 7.4 I 31.7 58.0 290.4 44.1 62.3 39.0 5.6 

6 .2 7.1 4.6 I 7.4 L 6.2 67.0 135.7 196.3 115.6 66.8 21 .3 6 .5 

4.0 3.0 29.4 I 13.8 l 29.4 64.7 162.8 220.8 167.4 28.2 I 8.1 10.4 

2.4 I 1.2 1.7 I 6.6 I 25.4 20.6 61 .0 195.4 199.3 51 .5 10.8 9.1 

4.1 2. 1 
I 

11.6 I 31.1 132.5 106.0 116.5 65.0 I 59.4 5 .9 I 22.3 18.7 

5.1 4 .2 3.1 I 5.1 I 7.5 61.6 158 6 262.9 64.5 44.1 133.5 9 .0 

3 .6 2.5 I 1.8 I 3.0 I 27.3 48.7 56.7 90.7 94.5 58.7 14.4 4.7 

4.9 5 .5 25.3 I 44.9 I 53.7 126.9 215.8 180.2 74.9 91 .9 65.0 9.9 

3.2 1.3 3.1 I 261 I 54.1 90.2 145.0 234.9 111.7 112.9 35.5 14.7 

8.9 3.0 7.5 I 6.1 I 33.7 173.9 145.9 223.2 72.9 81.2 35.9 5.8 

4.3 3 .2 5.7 I 16.2 I 34.7 70.7 115.8 176.8 107.4 67.2 33.8 9.6 

8.9 7.1 29.4 I 48.3 I 157.4 188.8 231.6 328.1 . 253.3 161 .8 133.5 40.8 

1.7 0 .7 o .3 I 0.3 I 1.0 19.9 24.4 75.3 43.1 23.6 8 .1 4.2 

c LUTH19~stumsFi SINOHYDRO Corpora!ion Limited sil Ll'if1Jilusms91"i Sil&~srua > 

~ 
-' 
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Graph 3: Min Discharge In I:XySGason fO<' Year 1964 of Kamchat Ri'IIGr 
( 34 Years of Racoc-ds 1958-2001 ) 

257. 101 
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G-aph 2: Max Discharge Rood for Year 1986 of f<amchat River 
( 34 Years of Records 1958-2001 ) 

Dec 
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500.0 +'-3-6----5.-2---5-.S---~---7---f~J:S11---fm- ~ ~ ml fii ~ 
.0~----~~-==-~~--~~~~~~~~Q-~~--~~~~~~~ 

Jan. Fe!:l Mlr Apr M3y Jun Jul Aug Sep ~ N::v Dec 
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_, - tJ 11 1-.)' ..,.. (" ~ a ~ ) mne~ en : ~n.n~mt;sro8~~::5 ~mrn:mru~~.: H5J~ cs ~~~J ~ fJ~GfJ 

m!~n6~::g Probable Maximum Flood for Hydrograph 24 hour (m3/s) 

Date Hour Dam Date Hour Dam 

11-Jul-1991 12:00 44.7 12-Jul-1991 14:00 6150 

11-Jul-1991 13:00 40.4 12-Jul-1991 15:00 7050 

11-Jul-1991 14:00 36.8 12-Jul-1991 16:00 7940 

11-Jul-1991 15:00 I 33.9 12-Jul-1991 17:00 8730 

11-Jul-1991 16:00 I 31.4 12-Jul-1991 18·00 9400 

11-Jul-1 991 17:00 29.4 12-Jul-1991 19:00 9930 

11-Jul-1991 18:00 I 27.8 12-Jul-1991 20:00 10300 

11-Jul-1991 19:00 26.5 12-Jul-1991 21:00 10600 

11-Jul-1991 20:00 25.4 12-Jul-1 991 22:00 10700 

11-Jul-1991 21:00 24.6 12-Jul-1991 23:00 10700 

11-Jul-1991 22:00 23.9 13-Jul-1991 0:00 10400 

11-Jul-1991 23:00 23.4 13-Jul-1991 1:00 10100 

12-Jul-1991 0:00 22.9 13-Jul-1991 2:00 9650 

12-Jul-1991 1:00 27.2 13-Jul-1991 3:00 9110 

12-Jul-1991 2:00 52.9 13-Jul-1991 4:00 8460 

12-Jul-1991 3:00 123 13-Jul-1991 5:00 7750 

12-Jul-1991 4:00 255 13-Jul-1 991 6:00 7000 

12-Jul-1991 5:00 458 13-Jul-1991 7:00 6230 

12-Jul-1991 6:00 737 13-Jul-1991 8:00 5500 

12-Jul-1991 7:00 1110 13-Jul-1991 9:00 4790 

12-Jul-1991 8:00 1570 13-Jul-1991 10:00 4130 

12-Jul-1991 9:00 2150 13-Jul-1991 11 :00 3530 

12-Jul-1991 10:00 2810 13-Jul-1991 12:00 2990 

12-Jul-1991 11:00 I 3.550 AVG 4163.4 

12-Jul-1991 i . 
12:00 4370 MAX 10700 

12-Jul-1991 13:00 5240 MIN 22.9 

tun~unamrmstmnrumhrnup:n:qs ~rimt:rurmurum mr9nH~UJHflMnmtmmm 0: ~o~ ~ 

LUt:nM 0oooo tt ;nnb mr9ms~rnrmsmm9i~umm 9ui9sum~n~ajtth~9ndss ry~~m:rfitUJbL:Jrn 

9su Stl tUlthrmnrutr.S mron1H~rusfimru ~ .. n_. A 

d.~.9.a nu1mt1~RSJV1E>Sff ( Water Quality Analysis) 

mrrmf.'i~M.nm9ntsirJbfiusTimtl mtmstryt:rMnJlmMf1nfHhtoMfiMufi~u 
I 

c:::. al • a. ., ~ ~ • 

9fibl1Jrlmru;m sbt2J9fi 21bttmtr9f'imJ"tJUJU~u ~ 

9mbrunrurunn9mnsutpQ)~u2lbtLfnms:-: 

urum9 0 Etsi9mbmil90 thu9su90 iL:Jmt:ns riihtthtS X= 403599 Sb Y= 1183262 'I 
t • 

uMu9 l£l1simiimnrthurulsttll'i tr:lmmEmilnthts x= 404409 sb Y= 118oasg ~ a 111 n 11 
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fJllin n9n1staj9nmatrutnfmsru n stngrnrr lilri~aH9Jiml mNl'iJ1titmriruu1~s t2n']1 l€Joo c: 
' ' -

tflg ttncmugtlm~Cl.flfilr1Gfii:n8U~QJ~S!jtlfilntluua c1 '1 fitmge:CUlmr1G ritsit2jGn21iltU'ilH ~tilS~ 
' 

oV o. * 01101 o. • 

g § srum n.nts s~n.nmr1 LU fir19nr11~ n19 n Lfitlnttti 

ffii1Gri'uJ1Ut'i~H HlS[lthsiauruw§ ID '1 

-... 
mmatn tmm ru.r 

Clll~rnn: a}nurnsrol:tnLrt,!fip 
MoE 

rnnSl'iUI'i 
MIME 

1 2 

1 Manganese (Mn) mgn - 0.1 0.1 0.1 

2 Iron (Fe) mg!J - 0.3 0.1 0.08 

3 Dissolved Oxygen (DO) mg/1 2-7.5 - 7.01 7.05 

4 8005 mg/1 1 -10 - 0.75 1.69 

5 COD mg/1 < 1-8 - 1.87 2.85 

6 Total Coliform MPN/100mf < 1000 0 28 157 

7 pH No Unit 6.~- 8.5 6.5- 8.5 5.6 5.3 

8 Temperature (t°C) °C - - 26.7 26.7 
~--~----------------,_-----+--------------~--------~------+-----~r-

9 Conductivity IJS/Cm - < 1500 8.3 8.2 :-. 
~--r-----------------,_-----+--------------~--------~------+-----~ · ~ 

10 TDS mg/1 ·· · -· I ·<800 4.1 4 

11 Turbidity NTU - I < 5 1 2 

12 Suspended Solid (SS) mg/1 1-15 j - 15 27.18 

13 Total Nitrogen {TN) mg/1 0.1 - 0.6 - 0.07 0.084 

14 Total Phosphorus (TP) mg/1 0.005 .. 0.05 - 0.014 0.016 

- MoE ~ LfiflJtlU1t}DS ( ~tl:h~nnmn9nq~[ulit1Sn t'tn!JlH1Jl: rJnUii'iJlafnnm~up thm: 9t~ s~ H1~~n9n · 

- MIME ~ LfiflJtlaruJlUlfHJ fi sa thHrJru 

ru.r ru~tlru1rni!'i (2001-2004) 

10-2001 3-2002 11-2003 7-2004 

1 pH 6.5 - 8.5 5.5 6.9 6.79 5.9 

2 NTU <5 1.7 2.3 5.5 

3 "..J twfi (Fe) 
mg/1 0.3 0.24 ,1 .19 

0.0 4 
fir (CI) .. mg/1 10 

5 mg/1 63 25 0.0 

6 Ht1tnn1amntunil9nrum mg/1 < 800 15 4 
~ I -. l 

(TDS) ' 
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7 - • o) mg!l 
0.1 

0.0 - - -
E"~filHlilhl (Mn) 

8 mn\3sji:lH~~Js J.!Sicm < 1500 - 33 8 9.8 

9 SUilii (N03) 
mg/1 - - 0.9 -

10 mg/1 - - 0.0 - • 
mHtmM·(NH3-N) ,._,. 

11 .,. 
mtrusu (As) 

mg/1 0.0 - - -

12 Total coliform MPN/100 0.0 - - 1 
ml 0 

13 Coli-faecal MPN/100 0.0 -
,_ 

0 
ml 

tuni:lma~HlJ8tS1ilnfi1!:1Gfi8li:lHUtrJBUtflt]lh msnniintHifi~ Total Coliform Si:l pH tt:lru 

t'1huri~1ru~~L:hfJnu9ntlnmrutn"JlHlMJltflngfi s~rrr1:rrmr <MIME> <tHrum ni:luua ct) '1 n~t~ 

tunn9rmi~tm:Hstruron~1ru~~L:hromr~illlrnn9nui:ltunn9nrD1mmn~n1numJl~frDlm~\3p: 
' 

u1~stg"' tsimrurunhllliTin trfi~trultiS fi9nttnnmruliro~m~i:l ttm:du~ffM._P < i~g 6 
o) • 

ta firm m 
':n ~ 

IDooQ) > "l 

Total Coliform n9ritt1ruiJi~MH1u'tfiSG~StLGS~1rl~fitatnem:Hi:l9t9Jri "' rl~fitammfti:lt::mms 

tluth mfitr;f. tli:lll)B. 1fM y protozoa ttlli:lr1jltmtrmtmngt'Htnnffltmg t8rumumstsiui:l9nu~UJ§ 
v t ' 

ttfirutt1ru\3nmrnmru si:lurmatttis '1 tunmgrnnrnntsHRrq~aornnu~9rmhruHrJ~irutmn rffirotifim 

s~:HntuU'1Jmt9jndi:l '1 

tr::u~~runn~th tUl~~msthtsgm tfitgmrrrnllm~ttih]~riU'ilnt1@1 -ru~MJStilfitn1 - ( indicator 

bacteria) "' ru~MJsmrm;1ts:thmfitn1tt1rumths~mrurmillr_ntsi !1i:lrnl'Hn'H~MJt91:umth ynrni nnhrn '1 
' 

mmustmrnlh tfimrmmr_nmrmfimHnstsioi:l9n tfiM§iirh 9ms:u~rutthtnrultrfia~tuj '1 mritn1 
' 

orut!Janrulaf'its: tftlit:nm~i:lthtsgthRmitmHfjstr~MJ tt:htutltgrmd@tntlrumrhmunnum 'I ~fimR 

ttfit:DtnSdiltt:lnsi~i:lrultrfir1Qfifll~ ttlrumsruntrt!ji '1 Faecal Coliform mtfmrrtllwp.sutJYSrff~ 

msd§rg , rnltrri1sa~etu~:mumscti:ltt:lr ~1ttrmntdjtl!J tsimrummsdE 'I {!rg:rffm9i:fnnrmn8Im!Jt1 
I 

CJI • ~ ~. tl J 

gf'irm: u()mrtl7tiJJl.JlYnEJ$fl!{f97: gnrs:rwr;mritJJ8r rtllmmrrYrnnrf!rtJ !JJ8mmsrsifj{:Jnn YnE1$fl!f '1 
I 

fljnmtlmliJBmn : tB'lruMUtr;rmillr_nms Faecal Coliform t8ruu~r_n~f~i:l~imtneidltL~SLUtn9 

~uth 1l~l. mfim1 tl~rmn~ft ... it1rurn1tsi !:ji:l9nmsymrusitrn~rttrn:~fi1smmfimi:lHm c u~mrlE) .. ' 
t~rutn!PFH:muytlmtrtUnn9nfiMDtffiE"~MJ ntr~ruJHriru~ tUitutt:Jrumutnsrurnngsmamr~tnSf\!fi'g 
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mnsilf):!liit:hU§lS ~ ~bth~nnmn9nMnu onmNLfif1JtlanJj1Uln'g fi st!ttmmu ti1SU'1J1Rth Total 

Coliform UiitnSmn~SJ ~ 

nH t:hstsimtrsEHmN91'1E: 
~ v " , 

~~~g~au~ru9n fimnnrGl~Eattirumstf}lrmn tUirutnnmHnnl'itht~l'i~~t!~WtnlS I:t st! ~uftl~fi}~n 

tSjn OH" '1 pH Emerunt~~~~t!~Wtnm t~rutnmsiqt19n pH msruthu~ 0 tsiBru 0G 

tUitmrist.mwm n rUinttiru pH= 7 ~hsifihmnnmlm: oc '1 
I "' 

• • CJJO ~ 0 e t • ...., e • .._ Ool 

mmufHl.flnm HiGntltnrunnngttJmnm <~n rmmtummthcmuusmnsst~tsnunu H . ~ mpH >7 
a I • 

tSlg~trith thmtuttfirutfi pH< 1 tSlgfi9nmsru~nngmm~n ~ 

a mUlmn: ttfit~~unthttlt1mu1~ 

- 9n~nrl~d1mM~um: yitg~M (pH= 12) m~s']ifi (pH= 11) ~th pH= 8,5 9ntutfL9 (pH= 8) 

- 9n~rm~m~r;~nth: 9nrnmmfinn~ (pH= 5,5) ~filfJ9J1 (pH= 2.5) 9ntgg (pH= 3) 9nUju!Jl 

(pH = 2 ) Hl~fi (pH = 1 ) ~ 

rmUm~tJ'it1 <IftMtr~mnUSJUtSm~rD f'thtliuumt'luStSSn!Jt1filfUUUJru pH tthtmuHflffluUSJlU : 
' . 

mrqnti1S '1 rnrtfint~t1~1mrut1< mrurn£Uit1) tsi!jt1Sf1tSldlSt1Ut~SfilrlUSJ1Uth~m~msint!9ntH:lti3r '1 ·-
' ' 

pH 'ts9nnYsugmru~rurt]amms ~ mrui8rutsi~t19nmsm~n~~ (pH s3) yfimM~t! (pH~ IO) :· 
. . ' 

tSlgf1thru~nmcrgmrJnutdhmfilut1tun~pnnafliJlmng st~rnnLuunrururua~tuJtrn-8 ~t~ufit~rniuH;9n ~ · 
' 

~ .. . 
a Sltll mnm mmn: 

01 ... ~ 0. 

filfitt}JStS9fiti'gtnfitnS pH= 6 -9 

filfitttists9nnu~. crgmftm~mns pH= 5-8 

9ruyfi~t1 < 9nnft) thttgmmrqmns pH= 4- s 

9n!:!t1fiusaJ1UfilfitLtisd191'itnsm~t"i. 
' 

9n~L:lru~msinu~fi~ st~9n!:jt1~nLmnt~mmtu 

thst9i9n u~rmm~thfimrtJ " "' ...... v 

I I 

• •" Cl CI'Cl fl 
filnrtJnnrun1ti3ruu~mH]natujlUlng fiHlrt]n ynmtu .. 

pH ts9nnlHoSthfilunsimtrrnrut1ru1 st~mari3trnru fitLhtunnmt1ntl1thft st~rnth~ti3rutl:tsif1t! r 
•u ~ " · " t• I ~ L 

9n '1 qt~mrumu9nYlsm~m~numru ~i3ru8rumru1~nst~m~sii1ru'ts pH tsjn~ty~nrntg~msth~ 

Hl~rilnnrut~tlth~tfS ~ l, 
----------------------------------------------------------------r L ltflmJlmhm SA WAC Consu~ants for Development 45 
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e< m fi1 n: . Gfit8rums rncrM:mm~nflut~stru~stStLTIM ( fili~Wtb ~mtrumntn:Gl~~uth~am9n 

tti Mi t8nmt'Str 'I 

I 

., 

4 • r!., •"' ...... • • c:# 0 .... 

H~fi1Hq8Rl'"H1iH1Hlrln UISt:hfiHH]~ftmrumHUlHUHntsntru pH= 6.5 -8.5 n!i1U9fiUitffli:'i f!JLilS 

rdHHJJ 'I 

f/f!P fjfllllflrJ g fi!U tJf[fJ fig fiJI{! fBi !Ji:ffiustirnlJms ffl!Uf!Jl!fluffuM7Nft!7W Mfi!f mn ff $/if [!J if ff us 
I 1 

( rffm[dsffrma m gfiiiftJJnMflnlfigfi si:JiJndJl!ffi:JEIUflflf§ mJ ri{§rfrm: i;l17frirnf:.lmm~:uf;}J::t;r/;~;/j! , 

r s: G llfif nrflfi:J f7 fi F:frJJ fig lJ tfus rjriJ!!l: 1 
I 

R5~Ws'ti5~RSJmPsuuh~m~~mbru~~R581't1a;isimhi,aSiwuu~i~~~mh : 
J • 

f.1Mmn9msiium9nlliJt~mntmu~mmillt]tnSu'!Pli~fft9 tUiitiMngrmlugth~ < t{1jt12itl 

. munUit.QHUm ymfi'S stlmrgjrun~run~mn ~tltml ~ru9n~tl ) i 
. . 

1~mrurmrut~ntarutllit]tt:htlltrJn sil\lfimstiLuthnmr~tJrn~s stlr~ru9n~m; nilt]rh f.'jllilrml 

9ntU1fi9n ruJt~nmtltLmtr stl1Lrtl'i~niluu.uffiiltJrnmsrnru~ru 'tJillU~StjuJliHnttfiruti rungmn tr~MJ 

st1ugmfi 'I 

filiUtJffiOflll'i'gfilriY~MjJYtnS: 

- mHntfitmsiqtlftUSLUtJrn9m{ijtl < u~tmt.umsmrUJntm:'S Btl fimm~9p~th~) 

- mntfiUJHuo Btl tD~rnnMng Hlitl ~nni mmrut1mt1~t1 < ~Mruo Btl ~~rufiltHm: muLmu 1 

mmrnnbMin 
11 11 ~ • 

- mru~r9ntn~finmtl~~u;~ruHntt:htutf1smrcJmnffili1H~ 
v 

rmunrnnMI'itrmncrathRnnns: 
) .... ... v 

- mrrnnumg 1m~~ sbrmmtu~run~mfi Milt~ fit9ufi9nmrsur tthurmutlnug 
V "' l 1.1 1U 

I 

'to c..., • C1l • e»e 

- mrtth1 SltuiS9nNtfL9 < 9fiiLU~rn> anL:'lru~SfJti1trfil1~f'i1gi'ifit1ti 
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d.ls::>. 1s::> t,u~smne-j1a? (Irrigation) 

nrl 0~~u9~tmmm31u~9su9l8t~l:ltsitrn ms3~rmw:uunnM 0om uu; nliuiSii~tmg0ms 
I 

,J • • • "" a. a • Cl/1 CM A~• • e1 

um~mnnnm~ mcur~tuflUtLhllGLfllrlt9 '1 MDt~\S::LUdlnruiiT!:jl:lnUSUJn9fil!nJ alilHlH'iUStGNGHUl . 
trmmt:h Hii\LhllGLturr8rmmrJ~s t1:hrundlUClJJlt]~trm9n c n:m.umHtil ~mnn m~ §~ LUGlSH~r 

u8Gl8Gn s~~~Stutna~Firm SilfilU~fijl~·mhurJmumH!U SAWAC ) '1 !fniJHUl~mH tttuO@SUlS 

filHJHtllf'iGf'iritLrJnGnrnJmit~n81{jHUrt:Iniiru~s9nrnJtg-jtifU1uLMrl~ruli~nmiimuu~QJlirlil~UJ tffiru 

~ruti §B t9jri1 ~rumi1~ n81{jt LmHmruir.rr!tls 9 firuJftmsvu9nrWum9n rnJttiitsir~ r r MJltsi tLnnG l Mn 

arufmnmiiu~t~r '1 ... 

d.~.~ ~ ~ - 0 ~ 0 ru~~~:euG1..cn~mG7~ o;~~~~~ ~o ~~n~~5~ G~~oestH~~Gno 
g ~ (.:;; v n ..._... "' . 

(Topography Soil Type and Geology in Project Area) 

dJa.m.9 ~ll51JBffl[)tl (Topography) 

ruijrul:1JYflllL~mwimsiiml:l firQt'itsiql:lfius~~rlffi sl:lmst!ln2ltltLf'ilY&iUStlGS1UtSiiJ1fifirtljmru I . 

t~rumstru:ftn~mun l£loy < ~usmiltUrnY thanlirums9nrun t9i~m ~~oa < ~usml:ltru H9su90) ~ 
n • " n I I 

tujUS{jSJru~Lg c tHruhls9trua0 sl:ltruakn '1 ~nniSdltHiJH~l:l~us~ml:l~ tuhnru 1=0.31 '1 [ 

d.la.m.~ tUUJBtl (Soil Type) r. 
mattlSGLUtnG3mrJmnn Crocker ~ 06C>m mu;~s 0/0.000.000 UlSUWQJth ftUS'St~mil . -

t~rus{jrnfrumsgms~m~nul'S tn~ruLUtn9tGft LUtn93 Acid Lithosols ms't~B 0cf~ri.m Uinm: 

( 0cf.drJmi:iH I!\ '1 3Lutn9t8:: ftHlS 'S t~rums ffiJlCllt!Jrumltu3LnUlHLf'itYl sl:l'Snt~il tru]{ji{t]il9 g{j . 

'SaJlrl!ijii~u~u mViLmct:: '1 Lutn93t~rutsi~mm'StLrln stl ~rugthft ft ~~l£l.ri Uinm '1 

d.lfJ.ro.ro ~PRR51L~ (Geology) . 

ttlllilnlHtcts91ji:i~hllU'~tsLut9~fi<tJt:hmsu~t]Lh tsi~ussrfiLUt9ruHsmsmmt!Jtl[!Oimg "~rul 
I 

~nfiLru9ltitru" tstrytrhlmltsiU\rfitftl stlmau'tllillUJt8Hltl~{jfttfltiHSlH9 '1 

rnnHrutllit]~t9ifiHr~msBLru9lunu~:siftusthualtltrnts~{j tLrlfi t~nHuttlSGljn~nnt~ruHntS 

9usfim{j c 9ml:lm{j~fi9n silrJM~MruJrnr~t9t9jm ms~ruthLmUJlus~nhmrus~s~tm1~'Snu 
I 

dtm:rnrhlnJlHt~eilfliiGiiLru9lu331iltLfntJ t~rurJttl~Ltnlimstsi~~uet9JtHUi 018.~ '1 nmu~m'1)i{j 

L?iULrns~tru0rutLru9ltiB silLmngc;JnmrnfinrJc;Jnnfit9ufinn tsifirunfintl.!Jlru doou mi~ru moooH 

! ..__ 

a. 4.1 't 0 Ol • • • • - ., . 01 

9.§SrutsmrrunJlHU'1Jfi~nnmmtlnusmnil mrutrytrU)S msmtlo{jmnl:l ~ a-tiltLfnH c tam owG , 
• 1 I l 

No. DW3-DW7 Vo[ume [j) '1 l.-
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'1[1Bmn 
UJt119~ 

mnunro 
tUl!fJl1iBlrL1~~mtJrinb 

. na~~ 
ma 

ca > 
• n 

fimru 8llmu I XI I GS Fine to medium grained quartz- 70-100 ' 
sandstone. Some gravely revels. 

X GA3 Alternate levels of felds-quartz, 150-200 
sandstone, clayey sandstone, ~-, 

' 
claystone." Aleurolites· ' I 

IX AG Sandy "Aieurolites" and claystone 35-45 I 
I 

with levels of quartzlquartz-felds, ~ 

clayey matrix sandstone. 
VII! G3 Quartz-felds/quartz sandstone with 30-35 

some "Aieurolites"levels. 
II:: 

00) 

l'it:rltunnmru Vll GA2 Fine to medium grained felds-quartz 55-80 

{~ n sandstone with ~ome "Aieurolites~ •!:I 
levels. ~ 

il VI G2 Fine-grained felds-quartz sandstone 25-40 
above a level of quartzitic sandstone. 11::: 

l:::l 
11::: :E? v A Thinly bedded "Aleurolites" changing 20-40 2'" 

into clayey sandstone. .D 5 5: ·!:1 

i IV ' ALG Thinly bedded, fine-grained, clayey- 40-70 Cll 
•C) 

cemented felds sandstone. Frequent .D 

levels of "Aieurolites" and clayey 
oaz 
·!:1 

breccias with carbonaceous Cl 
•C) 

inclusions. 

ftt:rlUJ8lbtLrilH III GR Quartz sandstone and gravely 20-25 
11::: 

sandstone. At times some ~~ ~ Oe> 
• Aleurolites" levels ·.n 

I c; 

55-70 
I • !;:J II Gl Thinly bedded quartz-sandstone I 
I .n 

below a quartz-rich level. Rare I oaz 
I a breccias and Aleurolites. I 

~ 
l!l~ 

I GAl Quartz-felds. Sandstone with 15-25 11::: 
00> 

carbonaceous inclusions. Some 11::: 

• Aleurolites" ~ 

mnilru~nru1smrfi!f[!Jj~~t'UlffiH1~u1us~miluWt:n~frnnttururu1sMnnfimufinn tg-J::utsiQil 
t I 

LUt1i9~uD1 '1 msusj~n~ttustsifimmrmiJlru ttuJutujusilftusmiltLfilH '1 '\]'tn:mhrugniim 

tU'ii~iflil~rifi ( sandst~ne) tsims~n~ ~ruJlU Silfflt1ailjlU£rltUUugthfits uumu9tttu 9tnEHTiftt3Jllli 

tdrutsiJYD1thHUjU9j~g U~U~UfrlthttUSLMffiU fithruQlliJ:ntMNttllitSU1~sruJ1Uftt9tiftM '1 

mt:rrnrn9nJMt~ntt:htuttJI'i~ru mnjmafi!l'iJliUhl SAWAC nfit:nth riusrlfimrutsHJYJn9iurmJ 

Mrtrlftt9urmn yfiirm~nfi ·sandstone tUitniJ!:'iQML~Qil~useimil~msruQllil:t!uuru-nhum ifliltsjm 
I 
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d. 1£:l. d 7~~~ (Forestry) 

ttm~mt:nnaitls9um;g'fumuhmJ JICA ~ JDo oto mu,~s 010.ooo.ooo stl mrtlg tg rm~llJl 

~rumtUtJ?HfilHm SAWAC UlSUi;11QJtll riusBttHUUJfruu tS:tnSUHRGtU·mm ~untsl: 

0~0rU~@ Uinm 

0me.nG Uinm 

~Gi!J .n Uinm 

• . cw 0 . ~ Ql 

ttmtHilHtryarmtrmuru SAWAC Consultants for Development Ul8tBfilH'tlnjlllutU1HliT l!J LUtRG 

fHtmU1J1lj s~tL~ruJlmynfi ~ 9uiB1t~ti3runu~ruiiJnnn9~ !Do x mo = @ootr l!J fitm:1tmuu1ti 
• "'"' ~ ~ kl c ..., 01 • 'I"' al .:. . kl , 

msGnJfinnM1Ut~tUmlrufllnJl lDGoo tr stl tt~ruJlmyrJjtnsmnJtulnrufUt~tLilH:lmnmJl 0ctoo H 
01 Ql • c. 't 06 _, 01 

ttnli19ffltlMfiJ1tL~HUJ'HlSUi;11']QtltrlSGtrua m ~ 
I 

9usts:t'SHjtu'tJ~m~nru1u·mliJ ~ 

mr~nJlnU'1tmbillnu1~~fl11U G!Dooa~ mtln-u mmgrmru~~s~unmi : 
.., 

• G)!7G)_~0 : 

ttm~mamu~njlmJlLil uUi~B I£JGooab tSttmU'tlltlt8rumst~'S 0G0rU~@ Uimn !Jtl~ttni8ru 
I 

l 
I 
~. 

' 1 • • 

mtrumsg mm'Smrui G@tumg < d:irumntlHU'a @ mtltLfilH) ~ mmnntltrua @ mfit8rutnsH~fi~nmun · 

' . 

lintlntirl @t'Str. LOtlttpytBtrunutun 1m'S a. ~LfiU 0 t'SH. ~ 1 ( ~Itltl) 0t'Str. tunms 0t'Str. m ft LUJtl 

0t'SH. ~rum~m 0t'SH. nhtl 0t'Sa. ~sttiH 0tBH. tmn 0t'Sa. u~i~Gjtl I£Jt'Sa. StlLn9J1']j 0t'Sa ~ . 

mlntirumsH~fign ~OOHH ~ t~ 0tBtr. lintlnrld 0tBtL mjStLil 0t'Sa. U1HGji 0t'Str. ~f < ~1\jtl) 

0t'SH. mm mt'SH. StlLntiJtl 0t'SH ( ruan~trtarug~sruutlmr hlfijlttnutlauru*§ffi) '1 
I . I 

ftJdlftU'LJ91UtijilHtflS 1fYnajn. rfY91'i. t'YH~tj· ~8eiEH3J1TI~u 0ru.H. LU£nru. fJSflJltLil 0~tJ. ' 

t'§tLeiJm. L~ufm~u. 1~~~. ~~tltL~· t'Y~tl. ifYrrm. t~runa. titufi. r~tnum:. stlHtLtlt8n 1 .. 
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l-. (__ ~ 

~ ~ ~ 

. Map No.3: 

f- -- ~ ,......,_. 
~ 

.., iilaail ...-.,, ~· WoMIIW• .a.-. ~. ..._., - _...... ............ ~ 

Forestry and Water Sampling Map of Kamchay Hydroelectric Project 
in Ka~mpot Province of SINOHYDRO Corporation Umited. 

' ~ : - ' . ·.: ··.:·. '~ --.'.'j .... 
' ' t I'-! .~ f' .1·t I '~.;·.~-~·· ,,..~~'l\~·-'l.;' ·~ . •t,.,. •• ~ ' ~ -· · r:'1:..,:..- .';"' J ·~'.' r' ,, :, ;, . I 
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Bagridae (Bagrid catfishes) 

Cyprinidae(Minnows and 
C.!!:E_s) 

Osteoglossidae 

Cyprinidae(Minnows and 
C~s) 

Cyprinidae(Minnows and 
~s) 

Cyprinidae(Minnows and 
C~s) 

Cyprinidae(Minnows and 
Carps) 

Cyprinidae(Minnows and 
Ca.rps) 

Cyprinidae(Minnows and 
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Cyprinidae(Minnows and 
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Cyprinidae(Minr.ows and 
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Cyprinidae(MinnO\vs and 
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Bagridae (Bagrid catfishes) 

Bagridae (Bagrid catfishes) 
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24 Aplocheilidae Blue Panchax. 

25 Synbranchidae River Eel 

26 Mastacembelidae Macrognathus Semiocellatus 

27 Mastacembel idae Peacock Eel 

28 Nandidae Catopra 

29 -Ui fiJlB Gobiidae Golden Tank Goby 

30 Anabantidae Climbing Perch 
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