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1R fi AN NS

Water Source Tonle Sap Lake West Baray Ground Water
unngn tugigany MNUHDE grtpmut
Structural Design v' Possible long term plan v' Short term plan only v’ Short term plan only
and Work Plan | snurinismednstaamistsinaiiy Wnitataemansinmng dinitamsinng
mimﬁﬁiﬁmmﬁﬁ v' ldeal water supply scheme from existing WEST v’ Rehabilitation of the existing weirs and v’ Considerable numbers of wells and connection
° and proposed EAST WTPs. environmental issues pipelines
TRSMIMINI

pdmind phagisuenusyeifHn

el BuftniintgfiawTes RIS 4

Issues and Concerns

UM SHMITIY

- Intake chamber and pump station are needed.
[imInNegmEnRENanEtiYE 1

- Water level fluctuation of the lake is to be considered.

mitwmamibRiafna st Ruiggs 1

- Location of intake pumping station is to be considered.

mifmGisunSnyyisiniguwadn

- Proposed WTP site is close to those areas where major
water demand increase is projected.

AINUEMuNStI{mesn
Neglsufusisunsimithms fimi

Grifs 1gjuthisa.
- Easy access to the existing distribution network.
M gumTe S uhgisnmnwWyEyg
- Conventional water treatment process is néeded.

MINRUINERUEYS Bhmeurmiiians
v Overlapped WTSs in west
MBMBNWTSs 18121601

Issues and Concerns

e SUMINIY

- Land acquisition is troublesome.
TussensmIsths [antuin g

- Weir for water level control is necessary.
[HimminEgiiadny [R{MANGEH

- Rehabilitation for existing facilities such as weir are
needed.

BimimutRBnUEgUEYIsHuth 1tuEn 4

- Far from the eastern part where major increase in
future demand is expected.

MSHIN SNSRI

inyMSHmSmI

IRSIGTRIIMIgHGIEY

- Available water is limited so that future expansion is
impossible.

tmmmutrnpsgtgsudoimd
v Unavoidable er,;vironmental issues

Bamunifarhind vt

Issues and Concerns

U6 SUMINiyg

- Considerable numbers of wells are needed.
fisnmibsgsnugingngim

- Monitoring facilities for ground water and land
subsidence are needed.

HIMIgURIANMUSEHITMEE 84
B If

2as
ﬁ"li‘[‘ﬁgﬁtlig‘ISu
- Conventional water treatment process excluding
the  sedimentation basin.

moanumisRnnygn
BRIBUMUMIT

- Land acqui‘sitions for each well are difficult.
BuRIRdRNTHINNE YWY

- Site can be located inuthe southern part of town.

grigumuBaisliunesia [y
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imiuiguianyGnanuem 4

timangnmsin Ssmunifmginnnnns
- Conventional water treatment process are needed.

mimiuiguianygnansm

- Easy access to the existing distribution network.

mwgumne S phgisnmnwyEyg

Construction
Method and
Schedule

e {rganies)
gnastian

v' Careful construction due to water level fluctuation

marnsnsti gl pdigehwfinsnaggnidiss

Issues and Concerns

UM SHMITMIY

- Construction schedule for intake chamber shall be
considered.

HifEIamIBInaT ANERHINNSGR

LRGH
- Seasonal water level changes shall be considered.

mitwmiits A Emsuiuyumsgi

v Permission from related agencies
mIRgeMATMANIMANG
v' Land acquisition

miTkae

Issues and Concerns

Tem SHMITIY

- Permission for rehabilitation of the existing facilities
is required from many agencies concerned.

B MIMIESMAR NI MIURUANITES

UEYIENMANIti e

- Land acquisition for the water treatment plant is
troublesome.

BRARYMIAGMRRSNTINYE RNy En

v Long ACCESS ROAD to wells
gitglanpumesinm

(2]
v

v’ Land acquisition

matmily

Issues and Concerns

oM SMMITIY

- Construction period is long due to the considerable
numbers of wells.

TuTEINRIANYEIT I B s NS
- Access roads to each wells are necessar;.

BImG (i negiiginnnusuwo

Construction,
Operation and
Maintenance Costs

MIaNH
dimpuigtmims
Mg

v' Careful O&M
migiptiatins oam

v" Annual O&M cost is estimated USD1.6 Mill.
fit oam (IBIFIIINNS.dansdan

v' Comparative cost is estimated US$99 Mill
fimuimsjopinuddanagan 1

v Care]lul O&M
migutigsime oam

v" Annual O&M cost is estimated USD1.7 Mill.
fii oam [EIEIIIWS.Aansgan

v/ Comparative cost is estimated US$100 Mill.
ﬁ?mttﬁjﬁiﬁjﬁ[‘ﬁ"fmmgoomm;@

v Well water level monitoring
(GRAEL LI LTI

v' Security for numerous scattered wells
arfEmnsnuiael nit

v Annual O&M cost is estimated USD2.2 Mill.
fi0 oam (IBIFEITAE.BAnsLn

v’ comparative cost is estimated USD104 Mill.
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Issues and Concerns

UM SHMITMIY

- Careful operation for seasonal water quality fluctuation
is required.

Ul RSensmIfEHNSH] sanmngn
mnRininggnighgs

- Land price is reasonable.

ninduuiy]

Issues and Concerns

UM SUMITNIY

- Operation for the water level fluctuation of West
Baray and canal is troublesome.

msuaEinefglinnimesthusanifistingg
gn

gl MNWweBEEMSI AN memitgjiige

- Long distribution/transmission pipelines to the city
are necessary and costly.

[BImmsIms
whgdnisignSimunmmwnaidym 1

Sumsiinga ¥
- Land acquisition is tedious and costly.

mitnning Sumaiinig

stmtiutifuinwoocanatan
Issues and Concerns

Tem SMMITIY

- Raw water conveyance pipelines are long and
costly.

GonsiwnGugha Husumstinig
- Tough O & M for many wells.
TSMEBE 0 & M I HANMI S
- O & M for monitoring facilitiesuis must.
1% 0 & M BNUEENRHIENWEE
- Security for many wells is required.

srimiiimnsnoaansunisss

Evaluation
mihsin

Generally good for short/long term plan
ot ntinsmitstam?/iin

Not applicable for long term plan
damusaginmsrintisemamsnmiii

Not applicable for long term plan
Hamuuginmerintisemmenmiii
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mIRRRRERImsININ [FHinswiumsen imugsnis:
- Water use Domestic Tourists
- I B G pigihg 1GRIGINN
- Projected Pops./Tourists 283,290 9,073
- RINMUS./ HRIGAIBIAN
- Coverage 82 % 86%
- HUSTATENT
- Pops./Tourists served 232,300 7,803(*27,300)
- (UR./HAIGMBIANTET {6
- Unit consumption rate (Ipcd) 134 324
- DRMHE{MSIMI (Ipcd)
- Water demand (m®/d) 31,128 8,848
- fimiGn (u.ERn/ig
- Total daily water demand (m%/d) 39,976
- RpimIGnaIERig Cu.Hnan/ig
- NRW (%) 10
AIRGHMEUN (%)
- Ave. daily water demand (m*/d) 44,420
- frimInuE]u g Cu.Hgn/in
- Peak factor 1.25
- TuRANEiRmN fing
- Max. daily water demand (m*/d) 55,530 (=43,230 + 12,300)
- RpimiERy iy u.Eaan/is
- Available water supply capacity (m*/d)
- YRMORRRNGHITUMSB.[HRAn/iD
- Development capacity (m*/d) 30,000

26,000 (= ﬁ’lSLﬁﬂﬁ existing 9,000+KTC17,000)
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=l = =l hd
- IYRMOTASIGN (B.(RHAN/TID)
Notes: Details are referred to S.R.3.2-2
*Daily actual numbers of tourists are calculated to be 7,803 x 3.5 =27,300, in applying 3.5 days of stay.
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singenis o
a) Raw water . capacity of raw water conveyance pipelines will be 66,000
conveyance pipelines m*/d including 10% allowances for the nominal design
SomgiGnnuma capacity f:)r :[h?long-ter:nawater supply dev:zlopmfnt plan;
mﬁgmmﬁmhmgﬁﬁgmﬁsﬁms 88000H.Lﬁﬁﬂﬂ/i§ tmtﬁgﬁ
g1 90% UIGHHBIBRMNGHAN MNUiRemInAigam
RARUEnIINMTI 4
b) Raw water intake . space of the pump station is sized for the long-term water
pump station supply development plan. The Project facilities includes
° - - - 3 .. -
H2aMGeERGHIR only for capacity of 33,000 m*/d (additional pumps will b(?
7w = expanded for the long-term water supply development plan);
o d o s v
DIV fg]stfﬁgﬁﬁnnﬁgmmnﬁtﬁsmmﬁigjsmigﬁgﬁgﬁitﬁsmm
it s dghinumssnmaFein mmooows. (finan/ig
(yyuigugiatuEihinny Ineminfigminagigniws
0TI
¢) Raw water intake pipe : pipes used for raw water transmission main from raw water
ﬁntﬁﬁjﬁgﬁﬁ‘gm?ﬁ transmission pump station to WTP should be of 800 mm

dia. DI pipes of 3,400 m length to satisfy a capacity of
33,000 m*d (additional pressure main will be expanded in
the long-term water supply development plan);

Sodrsiga s niwainsymE DanBiyyiel b

[wisngEimeyems doow.u 1 tndiEn DI iwms{uii

Summary Report
Sum-xv



The Preparatory Study on The Siem Reap Water Supply Expansion Project

d)

€)

f)

9)

h)

)

K)

Water treatment plant
(WTP)

ISR DY

(WTP)
Clear water pumps

qurIyyERms

M.GOOY. BUMSHBRMAMM,000H. [HrAN/ig Teiiaimi
Supiuigy N iveminAigEmIRaRaGniws i 4
production capacity of 30,000 m*/d;

ISEEMNRGHM0,0008. [HHAN/IE ¥

deliver 30,000 m®/d to the elevated water tank;
yuiglanAmyg mo.0008. {HEAN/1F ¥

Clear water pump station, chemical building, administration building, etc.;
B ERMIE MMIRT MEMIIEme 19 |

Elevated water tank
ANAMEY
Distribution main

from treatment plant
to service areas

Genisnminn
ISR DR E
fusiah

Distribution pipelines
GenitumIs

1,000 m® will be allocated in WTP
6119,0001. [RAANBHISIHY INMB{H{DNRNY
approximately 32 km. of distribution main system. DI pipes

with diameters from 250 mm to 800 mm and PE pipes with
diameters from 50 mm to 200 mm will be used;

witsine mbas. Sodtsnmnsi 1 o8 DI idwms
gemanbEouy. igldoouy. Sutni PE I8mwms wems

Neoww. 1100w Y. ST e 4

in the distribution system 19 km of DI pipes and 433 km of
PE pipes will be used, dependent on pipe sizes;

TORBATIN 98HE IBUMGNE DI SMEmmEy. o PE

SupiDmamEigimudui 4

Communication and power supply to intake, pumping station and WTP; and
vammginemAYE Sunand miteingusgmtuntn mBtiyy Smnbspm Hany
Plant and equipment necessary for operation and maintenance.

ATuER ShauAMIEimEItNe BnofstufmiBumisig 4

G-B MIGRNFINREEMN

mtAMTeMITspigRinien

RIS MWNSHYUsENTHHIHMssimn

ismIgaRRATwENSw wigmo Su8nans Mgy JHisAnundssniiiuhug

TSN SUNHANMNGH URUIMPREYHNoG 1 muDmaueiien Wihany

§ineGn iBwmsmiuAEYE MugmginssDmadisi mismniomiEs i

iginighigdsmst  iwinighamituBswsipuieisy  vignignRsgnuhny

28

RNUIg[EY nhisnwds IHumeENg 1 gowniad: Rudiahimi ihwaw pinei

» fd [ o a o 9y o y o > € o
ISBIGNMWUAHR{YEEH Lﬁitﬂﬂjﬂ']ﬁsmmﬁ INURTMITSSIS thsm iSSﬂWmﬁSiﬁﬂﬁﬁﬁgﬁi
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mnk €1 Aingiinsiamignn

Facilities Priority Project
mmig AinuHEmN
1) Intake Chamber 66,000 m*/day
HIMNIFGH
2) Raw Water Conveyance Pipeline 66,000 m*/day
Godstungnuymha
3) Raw Water Transmission Pipeline 33,000 m*/day
todumesHEytha
4) Raw Watver Intake Pump Station 33,000 m*/day
B Y EREYE
5) Distribution Chamber 33,000 m*/day
MTEHmN
6) Flocculation Basins 33,000 m*/day
UG
7) Sedimentation Basins 33,000 m*/day
0
8) Filter Units 33,000 m*/day
UBING
9) Clear Water Reservoir 33,000 m*/day
NGRS
10) Distribution pipelines *56,000 m*/day
Goniianmm

Notes:* Hourly peak factor will be applied to 56,000m?/d in design of the distribution pipelines.
gam: *tynanaiamn (Rmemdne) uhii ginfidtens €9ooos.[Hgan/is

ENOMIRANSITON SHHEIS 9
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d. samndeties) sSnsdnenama
SNEMEmn  Uidineh  douthogpman bobméns  Iuiaiieiphius

singjiensiies bamsnd igimumithudihwivaih 4

fugtrhugmo Suqrthnaiisriimadsh gamissp F/s

Item Commune / FIS Item Commune / FIS Item Commune / FIS
158 Village i 1{3I12] Village i | 158 Village i
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AT Ridaly HiifaNt
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eoguuThoIgigas [ maiteah ghmidnn

TEAIUN i HI
Kouk Tanot Prorma 13-6 Spean Ka Ek
4-7 8-10 n 2
TMRAMSE i1 * BRI
Nokor krav Khnar 13-7 Trang
4-8 8-11
SHT] A ) [
. 13-8 Chrei
Notes O'.a”. a.lreas. Prei Kroch
. . | prioritized/included 812 | " o]
Bm - to s imns
HEMAOHURUS/ U0
**: all areas covered by the existing 13-9 Kouk Tanot
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A__pa_rt_lal areas Y e ‘ ) IfﬂﬁfﬂS"ﬁ
prioritized/included LﬁﬁﬁUSLﬁUﬂﬂgﬁimﬁjlﬁﬁng
HGMNHRUSSS/ UM :
| oy
*: partial areas covered by the existing 13-10 | Lo Ork
systems ;
x: all areas not covered ., PUR
o 9 < 4 o : 3 "
Lﬁﬁﬁﬂgﬁiﬁﬂjﬁ’lstﬁmg fiuse Lﬁﬁuﬂgﬁimﬁiﬁjmgms
[NUUEYS
Total Population Served for F/S 232,300
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Civil Works
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e3nntiegdeg
Intake Chamber
, - 16 0 132 13 162
UgﬁggﬂitﬁﬁGﬁ
Intake Pumping Station
- d o - 555 0 739 74 1,368
@Sﬁjgﬁgﬁﬁﬁmﬁ
Water Treatment Plant
- 2,507 0 5,627 563 8,697
iﬂiﬁﬁ[ﬁ[}ﬁlﬂﬁﬁﬁ
Elevated Water Reservoir
- 228 553 55 836
ﬁﬂ‘l.j'ué?rﬁ
Water Conveyance Pipe
o v oo 1,448 0 11,710 1,171 14,328
UMISGH
Transmission/Distribution Pipelines
o . o - 12,178 0 4,638 464 17,280
ﬁﬂtﬁﬁmS/iﬁﬁmtﬁQﬁ
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TREIANTNR (A)
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- Y _g., Y ( ) o (,) *) 2,508 0 2,454 245 5,207
IBTRMOTHTIN (10%) WD (A); (A)
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2,215 0 11,423 1,142 14,780
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Institutional Development; (C)
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‘y f;o y ( o).(')() 0 - 3 20
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ﬁnmmtg’mm (1.5% ISﬁgSM!ﬁB’]miﬂD
Project Cost

35,461 41,074 4,108 80,642
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m sHuN EimswEEmifinttusieh gl 4

B-m matEnites MmN

MITMASSs MR NUIsH{ 8Ny

1

[ MSUNEM AN

bk

Gat

IMMIANEROIZANEIB00E MSFUNEMNSEEs G80.Cem MA1 SIS IMOMUIUGYS

MYMINSANSUINN 9.M ANSIF 4

MNib.b ftnbimnug oddd-boko 1astrjuny

Year E,] 2000 2005 2010 2015 2020
Projected population
ﬁiﬂﬁlﬁmnmig 767,768 | 861,214 | 970,666 | 1,094,897 | 1,229,432
Growth rate
ﬁlmﬁﬁs 2.4% 2.5% 2.6% 2.5% N/A

Note: Population projections for Cambodia 1998-2020, NIS, MOP
Fan: ANUPRINUIEisny 98€6-Boko nis mop
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mnub.m fandEnuthnugsusussnn giboomamkood

No. Commune/Year | 2003 2004 2005 2006 2007 2008 2009 | 2003-2009

/g

Sla Kram 14394
1 AIMY 26,079 | 26,550 | 27,910 | 31,130 | 33,824 | 38,475 | 40,473

Svay Dangkum 10,385
2 @Ujﬁﬁ 24,493 | 27,333 | 26,267 | 26,985 | 27,630 | 34,778 | 34,878

Sala Kamraeuk 6.640
3 mﬂﬂﬁﬁﬁ 14,960 | 15,655 | 17,319 | 17,781 | 18,293 | 20,435 | 21,600

Kouk Chak 3139
4 IR 16,228 | 16,523 | 18,068 | 18,230 | 18,578 | 19,214 | 19,367

Siem Reap 3190
S Iﬁjjiﬂ“ﬂﬁ 14,374 | 14,654 | 14,820 | 16,756 | 17,018 | 17,296 | 17,564

Tuek Vil 2322
6 G 7,568 | 7,854 | 8,285 | 8,629 | 8,934 | 9,514 | 9,890

Chreav 2090
7 Lﬁ"lf 7,402 | 7,607 | 7,790 | 7,907 | 9,407 | 9,164 | 9,492

Krabei Riel 1140
8 Lﬁﬁﬁjm 6,464 | 7,152 | 6,919 | 6,958 | 7,357 | 7,464 | 7,604

Chong Khnies 5188
9 ‘l”;’ﬁﬁ;j'lﬁj 4,678 | 5812 | 6,057 | 6,210 | 5,857 | 6,167 | 6,866

Ampil 1083
10| #ams 5705 | 5946 | 6,065 | 6,055 | 6,062 | 6412 | 6,788
11 | Nokor Thum 4259 | 4612 | 5332 | 5,752 | 6,072 | 6,279 | 6,644 2,385
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SHIG

12

Srangae

[uthas

4,822

5,109

5,165

5,391

6,405

6,153

6,430

1,608

13

Sambour

AIUT

2,796

2,965

3,160

3,316

3,295

3,487

3,553

757

14

Kandaek
g

10,142

10,674

11,027

11,472

11,468

11,960

12,334

2,192

Total
MU

149,970

158,446

164,184

172,572

180,200 (1

96,798

203,483

53,515

Source : Department of Planning Siem Reap Province {UJ#if1: H?ﬁﬁsmﬁe‘giﬁjjﬁﬂﬁ

mnib.¢ fandnpspiEsuduintusdnpgiboomimibood

No. | Commune/Year 2003 2004 2005 2006 2007 2008 2009-2003 Ave
Sla Kram
1 g7 1.8% 5.1% 11.5% 8.7% 13.8% 5.2% 7.7%
Svay Dangkum
2 AR 11.6% -3.9% 2.7% 2.4% 25.9% 0.3% 6.5%
[N)
Sala Kamraeuk
3 ﬁj’mﬂﬁﬁﬁ 4.6% 10.6% 2.7% 2.9% 11.7% 5.7% 6.4%
Kouk Chak
4 R 1.8% 9.4% 0.9% 1.9% 3.4% 0.3% 3.0%
Siem Reap
5 Iﬁjj’timj 1.9% 1.1% 13.1% 1.6% 1.6% 1.5% 3.5%
Tuek Vil
6 S 3.8% 5.5% 4.2% 3.5% 6.5% 4.0% 4.6%
Chreav
7 2.8% 2.4% 1.5% 19.0% -2.6% 3.6% 4.4%
i
Krabei Riel
8 Lﬁﬁt@jm 10.6% -3.3% 0.6% 5.7% 1.5% 1.9% 2.8%
Chong Khnies
9 T 24.2% 4.2% 2.5% -5.7% 5.3% 11.3% 7.0%
Ampil
10 58 4.2% 2.0% -0.2% 0.1% 5.8% 5.9% 3.0%
Nokor Thum
11 apiis 8.3% 15.6% 7.9% 5.6% 3.4% 5.8% 7.8%
Srangae
12 ‘[Jﬁf‘ftfli 6.0% 1.1% 4.4% 18.8% -3.9% 4.5% 5.1%
Sambour
13 T, 6.0% 6.6% 4.9% -0.6% 5.8% 1.9% 4.1%
Kandaek
14 i 5.2% 3.3% 4.0% 0.0% 4.3% 3.1% 3.3%
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Total
ﬁJg’U

5.7% 3.6% 5.1% 4.4% 9.2% 3.4% 4.9%

Source : Department of Planning Siem Reap Province. {UI#i1: ﬁ%ﬁﬁsmnegtmjﬁnﬁ
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NUFIOMO BNURUSAINN Sy |

BSSUMNUIEINAUANAN Sugimsnpnitsl moo igimdémnits (B09o-
Boo® i m.id maiw igim.mbmans (BooE-hood Nm.bmmaity 161 b.demmits
(Bobo- BobE §i §i b.obmnis iglb.tomAI (BOLE-BOLE FuNSWHURMMM
b.& 4

AINUBSRUTMNUIEANRUS

1

mutseminfigSmsioniiy  aoghmuiibomo
FBANSWIEA B1NS 588 MEEMS T0.8084 ISATRBISUMNMIEUGY]S 1 SSS{UThOMIE wIy
Sifigig]y 598 OGEMANH 4

Ny, finipothog BispniBsgitusidnn skooo-bomo

Year 2009 2010 2015 2020 2025 2030
g
Projected
 Population 203* 210 256 303 350 399
AINU{UTONTY
Growth rate A | 301%to | 376%to | 323%to | 282%to | oo
HMAIRG 3.89% 3.32% 2.89% 2.56% '

Note: Population is shown in thousand. * data in 2009 is of Department of Planning, Siem Reap province

0m: Ses{UmnuIgHLngums 1 - 35wE boodivniuginemneniuiuny

pumiesniinr Sesumnmty gufusiwh Hinetl whainums iphtes oy

AURUSHRNSEL hwmasn Sssumnuiy Shrpnhusue NwEss[UmnuIg

iRunmsinuiudiss gimssmdsinadusieh isfimiphnng padudieh gyt
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mnuk.d Sinuqothng Suapniiis sudvddintwh giwooo-Bomo

Year 2010 2015 2020 2025 2030
)
Projected
Population 178 221 265 312 359
RINUUSERTY
Growth rate 372%t0 | 4.11%to 3.55% to 3.10% to > 710
H{MAIES 4.24% 3.65% 3.19% 2.82% A1

Note: Population is shown in thousand.
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NG fustahiguigmi 1 gsquthamy isfusdinisah SwRmdnuam fm.abmait
161 cbemiitg (B090-Bo09E .99 Ml IGIM.AEMEI (WO9K-BO09E) Mm.EY
mEty igim.egmnits (Boko-bobe Sum.oomuity igib.obmuEry (Boko-bobe)
HEIRUTSARIUGH Mnie.g §
Ml noissminRig diwsinmt fagiomo BgSuMNUIERuRUS AN
AEsigs  meemsmn  Toobmuisigsmnmigugyst  Sgsunmigisming

AENSGES 9QOMSM 4

B-¢ SinemsIaN

o

o d o y o d
akubxplafelelx} %ﬂSﬁgSijﬁigﬁjﬁmﬂg«‘:jLﬁ;ﬁlﬁttﬂﬂjg.lﬂmsmﬁ SﬁﬁﬁtgﬁjﬁIMﬁjigﬁjg.Oﬂ

=3 =3
1

MSA WU BEANSHA fagsgﬁtgmmnﬁgﬁquﬁmsﬁsmjmﬁsmﬁﬁmﬁ sl
ijuigjuigiBugiboom Riwoow IRmmBIEImymiAGsEAgaNn 1 HEMAiEs
uRgRGwEINUIG mefmtmgsiboigicomaiy wintwmaginook Suginood
HEiRUBSHUGIM .01

mny b.A missEdesajunuEes wagReason gibook-bood

Year

A 2002 2003 2004 2005 2006 2007 2008
Eocal

HRIT 93,942 | 109,186 | 384,201 | 209,524 | 782,895 | 892,226 | 1,195,264
Growth rate

HLﬁTﬁiES 16.2% | 251.9% | -45.5% | 273.7% 14.0% 34.0% N/A
International | 453,148 | 402,780 | 560,947 | 692,004 | 856,157 | 1,120,586 | 1,059,870

Summary Report 2-8



The Preparatory Study on The Siem Reap Water Supply Expansion Project

Uiigdd
Growth rate
HNAISS
Total

fIyu
Growth rate
HNAISS
Source: Tourism Statistics, Ministry of Tourism Annual Report

Bam: i mIn [PHFIUHGRSEIAN [FHiguEIaN

-11.1% | 39.3% 23.4% 23.7% 30.9% -5.4% N/A

547,090 | 511,966 | 945,148 | 901,528 | 1,639,052 | 2,012,812 | 2,255,134

-6.4% 84.6% -4.6% 81.8% 22.8% 12.0% N/A

pumERgIRNneEINN [Hinn§mivghgunat:

o =) a [ a = =) -
» tgmduefinndnguamatinuny Bmsluampiease miRsdugmessn
supi whsgmubweamium : fingw fianames Sutings e #mHesiss

IIE B% mae 88c% mumhimiehns 4

> gﬁtgmmnﬁ%ﬁmﬁﬁﬁmgtﬁgﬁmoé msﬁfgsgﬁgﬁtﬁégsiﬁmmSﬁﬁlmgtﬁgﬁlmood 9
QISR sENGesHgnBIANhSINS BESMANSMAUFINON0 &
Lﬁ%mmm.émsmﬁgtﬁgﬁlﬁomo Tostgs  o.Houn ?sﬁgsgﬁgﬁlﬁoom TRIAMITENe
sOeBEme grswsisERtmiiEny ihufigiboot 191 boko g8 mans M
SSHE G e nﬂsmﬁgmimgﬁlnolmé SuxIOMO 9 t‘%mﬁgmgmmﬁghgﬁlﬂomo
niAMInE Sigio.GomnBuEIBos 1 rANTMUNMS HAtgwHINN SinRsib
MENSHF{ME VOO SHEANSHA Iy HIBOWo  sNwSAs  ¥ansnf
iglysgibomo 1 iymutAMitNM Mty S8SHM tgmmnﬁgﬁg‘ilﬂomo sipimatas

ipsthubimuisgibood ¥

IISRANIS By wigiym iReigjuiBerhuyis ﬁﬁ.lﬂgﬁgﬁ@ééd 1910.9¢ Nt
BoOG  MummIMmWmIMTenEMIUER  Bo0GY  GEddmAERmn  i8HA
1GRIBIAN MSIFIGAM BFIAI Y §HE0.oMAI IS SaMAIN ButmmRiigI9tg]s 4
ihtgiRgRisaBIAIGN YAtRY Bdjeaymiennjenumsdaisin abiy

ngrigen thonts msdasim.edip SumiBnislingsnothusjs 5 m.oioig

Summary Report 2-9



The Preparatory Study on The Siem Reap Water Supply Expansion Project

MmNk .6 fINugRewsNIEB090-Bomo

Year 2010 2015 2020 2025 2030
g
Scenario 1 2 % growth
TRIAMITn © 1fisk%
Projected tourists
ﬁmtﬁijﬁigﬁjﬁmﬁ 2,282 2,520 2,782 3,072 3,391
Rate for 2008*
ﬁlmﬁ‘inﬁgilnood* 1.02 1.12 1.24 1.37 151
Scenario 2 3 % growth
TEIAMIsn © 1fame
Projected tourists
ﬁmmjﬁtgﬁjﬁmﬁ 2,323 2,693 3,122 3,619 4,196
Rate for 2008
HLﬁWﬁSﬂUgﬁlﬂOOG 1.03 1.19 1.38 1.60 1.86
Scenario 3 4 % growth
TEIAMITN M 118G %
Projected tourists
ﬁmmjmgmﬁmﬁ 2,327 2,831 3,445 4,191 5,099
Rate for 2008
H[‘mﬁEﬂUg"]lEIOOG 1.04 1.26 1.53 1.87 2.27

Note: 1) Unit in thousand.
2) Rate for 2008 means that the rate between the projected figures and actual record of 2,255,134 in 2008.
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srimigmgionUsuntnammi  EiAsuugsthmn{imasnnhbigithsis

g fuhifimumemImsansiiimigngaiing 4

e

AEMNISMIENAISIUE]S

18ljuny

[BimamTuUn

o

modEESEinmap  uiguisiton

MNYUNT

SawuinmANmianfiel umsdnudmsimuuinnw gitimed Sunuditaneigio ¢

1

mniib.g punmidieinmivgygnumnieny ey gibood

Capacity of Cagﬁ:?{ 2l Total of Total
Nos. of Hotels Nos. of House Hotels and Cap.
No. c Hotels (beds) Guest (beds) Guest Houses (beds
3 ommune oo | mowpmn |04 e | SSSMAMEN | GIEEme
' : Ggags | MER o
11j1 asnmEn: ﬁJ[l{_nmI S Ljaﬁimnﬁ PN ELJ!U
am (fLﬁ) Iy a
Sla Kram
1 G 32 2,909 47 998 79 3,907
Svay Dangkum
2 ﬁg’lﬁj‘u’ﬁ 58 8,859 111 2,327 169 11,186
Sala Kamraeuk
3 ANINRSH 17 1,140 41 787 58 1,927
Kouk Chak
4 TG 1 378 4 75 5 453
Siem Reap
5 107 ENU 0 0 1 16 1 16
Tuek Vil
6 3w 0 0 0 0 0 0
Chreav
7 g 0 0 3 99 3 99
Krabei Riel
8 Lﬁﬁﬁjﬂi 0 0 0 0 0 0
Chong Khnies
9 BN 0 0 0 0 0 0
Ampil
10 5305 0 0 0 0 0 0
Nokor Thum
11 anie 5 1,414 1 13 6 1,427
Srangae
12 ‘[‘fﬂ%ﬁi 0 0 0 0 0 0
13 Sambour 0 0 0 0 0 0
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Capacity of Cagztc(;?[/ 2l Total of Total
Nos. of Hotels Nos. of House Hotels and Cap.
No. Hot.els (beds) Guest (beds) Guest Houses (beds)
g | Commune oo | mowpmn |04 e | SSSKAMEN | GIEEme
w v EgBLﬁs ~ . .
11j1 fInmsNI B d ReIAMA iy
fammI ) ROme HsfInMf )
arn (%Lﬁ) Wy a
Ul
Kandaek
14 ﬁ*fg - 0 0 0 0 0
Total
RIgU 113 14,700 208 4,315 19,015

d o d
Source : Ministry of Tourism, Siem Reap Tourism Department. {U#i61: [‘ﬁﬁg«tﬁigmﬁmﬂ ﬁgiiGﬁjEinﬂiijﬂﬁ 9

B-¢ AInBGUSEUBANTMIRHRY

A M

©-¢-9 fus EusMUMIRARHUEYS Sinnmapniiime

[URAN  MSIENYUGRUMIGANYY

(3]

RNUMsIgsRitusiuhIue  SRWSA

TEUMSIFEIENG FEGAN 1 UGRUEHIMSHURNMNY ©.90 vinmmEENRRmEim §nE

[ o

B GEHEGNT B9 DARNYEWIE (ped) BNUHMEUMSENNT &8 BHRnTEE

W <

AMEE

BNUHMEUEMS SAO 6 4

(Ipcd) EINTHAMEUMSEANUEE]E S o¥0 BRAINTESAMARNYWIS (pcd)

sgsumngthusjslnusandigidsywsd d.mad iduiEshudss €anfituth

B9eYG YA TNAFH I {HaNI |

MmNk .90 wgnwRnNpYY wimidpanmagniiimignautudeh

Total water Unit
Income Total pops. used Served pops. consumption consumption
Class Surveyed the connections | per connection md) rate (Ipcd:c/b)
connections (b) (b/a) o pca:
ng @ Sgamuth.emy | Seeqth SoperiEe LRI
: ENSMORITKN i i o E I
SN ~ 2 = e 2 T{u{meg
v tt{umeasinn HUHUISiAN
50 fau cam (Ipcd:c/b)
Low 27 127 4.7 6.5 52
U
Middle 38 224 5.9 20.5 92
B8
High 35 383 10.9 57.3 150
eIy
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Average 100 734 7.3 84.3 115
B8

Note: Ipcd indicates litter per capita per day. GRM: Ipcd & ﬁjlﬁﬁﬁ@ﬁgtﬁ‘gtﬁ?‘g‘l

U AMISENSIRNH U I Snogmisumsfinsnuse]y &0 ped  wgHS
900 Iped UMNIZIBUSGUMSIEN [§iMSNSANSBISUUMAUINN €6.800 (=C.G&0
¥ /i8/900 lped) 7 BEMARMD  ISSSSmONIZEIU  WOMMAMAY Ml
INMIDMHSHMEHAMMT  [HiNsiE  NW{HYEEN WeIORGHH wEMI 1Pwe
GruBylg ﬁfmﬁijﬁtgﬁmmﬁimtﬁﬂﬁmgmgﬁﬁﬁmﬂaﬁﬁt& nl cod  1glemy  Ipcd
MESGImEg] wugaRIme GMo lpcd 4 SgsEmemEMIBNSIHmS [Hinens
TIANE D88g8 Witwe.Go0MA (=1.G00 B.{HEAN/IB/GMO lpcd /M.t Tuivm
momAIty iStEsEMSHHIAN TRwERtM 1wjuny wHgEnMIHMeSRSnTmSiny

filn,Gooy. [FRunpuywis Swgine (i matwEmnieaEIn |

©-¢-m insm: [pudaniiusians

immidinfginein;  (MDGs)  IRmggmmIRtRARSEmEEMIRN RS
191§10000  [HiNSAMNASTMENEHMEHINOAEM Y NRHANUAEH NS Gy
maiel BRgISueiny vpagi imaEisRg S iRiEntAgm 1 i sRg
pinininsimutang o EEintmanImImsuipandims  mimenisusigad  ms
TOGHbHNE]SGRUMISHINAYTIME Sriimn AEMeMURE 1 Ny B.oowng Nviman
saneime Sudt wnedmpesh thywimud nfgSanals) TURIRETEN 1 4

MmNk .90 yEMAT SBIM B imessiafgdrnmisg

Benchmarks Targets
Indicators BONST et
BRI Value | Year

ey & 2005 | 2010 | 2015

=3

7.11: Proportion of urban population with
access to safe water source

r.99: WNM{RESSUMNUIRFH{HN 60% | 1998 | 68% | 74% | 80%

iBRUeguMs[UANGRaImN
Source: Cambodia Millennium Development Goals Report 2003

[An: ImmminEmeiE R SpmaiajREHE boom

sRwsA  mgijusinsmimding  imsigigiboot  igmmw  sRgSwnwih
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pEmmIN  wganpy  uegs  whwigmitisainmyhdidn S AuspuRs

SHIUTORISIEUMSIT M e geumit mitSanss s uthnuigituesmsis 4

=3

mny .ok finkpusMuusEtugylg BiiNemr SRWSA

Descriptions Target Year Rate Served Population?
- . wehamIgisums sdme
yIunes gimeute HIM
Supply Coverage in 2009 N/A 24 %Y Estimated 48,900
MIgARaATEANIANEIB00E MSANSER, 0087
SRWSA 2015 90 % N/A

Notes : Estimated by a social survey result conducted by the Study Team.

gam: teaNSIUIGRTIGHNIYY s {iuEn 4

» o o

ylg ielmsguagmiEstimsinsmiun SRwsA Rgjiuy  fusmr imeiny
Fboor 1 g@ninf mibatipimignw - gipliggnisnmnt waAngn
IMEBPHRAESR gy mimauddn NRw  osfingnl  Bumsauwpuigwigintims
manItEie WHande migpo s Bauanuimis |

©-¢-m finsmigigdpusan s

AUSRUBAOMIGAGE gugiboor inmmgtmuiziioeg SRwsA iRmusigigin
EemAI IhwAmiERig At uuhynhs nitg B0oo IEAGInsnSNsnMania mo
mATy BthaNSMOismMIBHsA [RUBMNTITE SRWSA UGS 4

MmNk b.om finy MIgHEH [pudeny

Year 2009 2010 2015 2020 2025 2030
g

Resident | 24%* 30% 55 % 80 % 85 % 90 %

fitgiths

Tourist 30%* 30 % 55 % 80 % 95 % 100 %

1g6oBIAN

Notes: *The supply coverage in 2009 was estimated based on the social survey results conducted by the Study

Team

Fams* mIgHRdpURATHNEIB00E netSanShwugRITSMIGTNaYY IBuNsI I [HYGHN
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B-5 M MR UO0IE, gRemsIn
©-9-9 MBI URNLE

MIEisgsUmnuIEimsiigihhynghs RINUMIMSaNSSimigniginamn
iiguiudinh  ERTSURUATMNG.o 1 MINAUURINETEANG  Sumagn - Ggs
WHERIRER I0A [§INSuiunmnig.oc |

NNy ©.96¢ [wshnmwEiBuima

Year 2010 2015 2020 2025 2030
7

Projected Population* (a) 178 221 265 312 359
RINUUMINAIY
Coverage (%) (b) 30 % 55 % 80 % 85% 90 %
[AURANG
Population Served* (a x b) 54 122 212 265 323
thneIgigei{iime

Note: Unit is x 1000.
BAM: 2/ X 9000

B-5-1 Mt e ruRgResan
mitgmusgsgmenspinsfigummigribyngs ismisansdyimiGmal

HOAG 1S1GHEUS 10h HEIRLTSURURRMN B0 1 MInAUURINEATETEUS

Buftnudgs yniswsinn iRuengm VISUHIRHMNG B0 7 mit{i o HneusIn |

MmNk 0.9 grisasanifipme

Year 2010 2015 2020 2025 2030
]
Coverage 30 % 55 % 80 % 95 % 100 %
{HuBang

Scenario 1 (2% growth)
TRIAMITtN 9 (f1Ans b%)

Projected Yearly Tourists (a) 2,282 2,520 2,782 3,072 3,391
RINUERSOEIANUEIE

Projected Daily Tourists (a/365) 6.3 6.9 7.7 8.5 9.3
RINUERGOEIANUEITS

Daily Tourists Served (a x b) 1.9 3.8 6.1 8.0 9.3

HMGRBIANT A UEITS
Scenario 2 (3% growth)
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tIAMIttn b ({ans m%)

Projected Yearly Tourists (a) 2,323 2,693 3,122 3,619 4,196
RINiERSOEINNUEIE

Projected Daily Tourists (a/365) 6.4 7.4 8.6 10.0 11.5
RINUERSOBIANUEITS

Daily Tourists Served (a x b) 1.9 4.1 6.9 9.5 11.5
HMGRBIAN T A UEITS

Scenario 3 (4% growth)
TIAMItn m ¢ F1aN8 %)

Projected Yearly Tourists (@) 2327 | 2831 | 3445 | 4191 | 5099
RINUERSHEIANUEIE

Projected Daily Tourists (a/365) 6.4 7.8 9.5 11.5 14.0
RINUERSBIANUETS

Daily Tourists Served (a x b) 2.0 4.3 7.6 11.0 14.0
HMGRBIAN T A [UETS

Note: Unit in x 1000.
GOM: N X 9000
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Mgl i TR o ElmEniuigs BnuinspngsyniRan Sims
BINY i pon vigmomn{imagisl gumiHsyumINI ARG R ShTime 1 gk

ismignpunn® madmadnnudvsdmeih thgigimedinguamel Sudud iBwms

T

o

immenigmunsth  griswmsfindnugs Swnsifudms Sumsish b
SR 9O Ipcd INABEUHAMSEANURIHGY 18IpidusishiDmasnis &8  Ipcd
Wijuiuful &€ 191 906 lped WinURvUSiBmSh  shawnRasiad s mIsAmes

T HTNGIERG TURIORTE 1

mnk m.o mitensanmapniyimisinomeitheituimtudeh

Income level Low Medium High
RIGEANR AU g 2hy
Dry season igi’[,tﬁtﬁ
Ave. water use 108 120 146
ma MR GRTEE]Y
Rainy season I§i6i
Ave. water use 89 92 117
ma MR GRmEE]Y

Note: Unit in litter per capita per day
am: nRMSGEE FHEA MYwin

AufninRmEENIDMESH mingR{pinsiEgsemy:

> igmltanume DRmEEEEmI oaE 000 Fumindgn® 990 lped 1HE]
MIMI MIMSANS 106 9 DRMAENHITMI 990 Iped SUEFHINTUMUMIT{H{MASH

RINUIRAIR MRS iSinhmnSiimien sl

o = o < a o o o W% =]
» inmbuetinudnguun augaieny Safvamiesas maRsduismig
083 GRREUEMA SH{pimsansiginymnT © e AUMU 888K st Auees

A A0S [UEIHHIUME 9 lpcd B Ipcd B4M lped MBRGEGTATIES 9

igrnsmItSanstisnmiiimed 990 lped HUK) B090 DAMISMI{H{MAKNG
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gumeidl Bomo imsANMEUTRINISTINAMT{ME MSgsth omo 9#0 §1or0 Ipcd
igimumInAuUHENHBeSIUBIEIA:9 Ipcd B Iped B¥M Ipcd HHIBUMSUING HiNNY
m.b 4

Ny m.b samisunidumsthisniamanmiiadmudeitag booo-bomo

2010 | 2015 | 2020 | 2025 | 2030
Scenario 1 : 1 Ipcd growth per year

TAMitn o Mufisigfie Ipcd puywE

110 | 115 | 120 | 125 | 130
Scenario 2 : 2 Ipcd growth per year

traamim b: mafistgiil Ipcd FHyLE

110 | 120 | 130 | 140 | 150
Scenario 3 : 3 Ipcd growth per year

tEaAMmittn m: mitfstgfism Ipcd pywE
110 | 125 | 140 | 155 | 170

m-m manasiimignainddieits
iiimigndnumisitswiy R IS T YN Pl TEAMITENS Yo
Bl BUIMSUINMANMNIm.m 4

Ny m.m fgimIGrRuEEoHig (m¥/d)

Year 5.“ 2010 2015 2020 2025 2030
Projected population* 178 221 265 312 359
RINUUMINAIY
Population Served* 54 122 212 265 323
[whnargiges i
Proposed coverage 30 % 55 % 80 % 85 % 90 %
RINNTEYEANT
Scenario 1 5,900 14,000 25,400 33,000 42,000
1HIAMITn o
Unit consumption rate 110 115 120 125 130
HEMRRMAImI
Scenario 2 5,900 14,600 27,500 37,100 48,400
TIAmistn
Unit consumption rate 110 120 130 140 150
HNRAMEImMI
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Scenario 3 5,900 15,200 29,700 41,000 54,800
TEIAMTTEn m
Unit consumption rate 110 125 140 155 170
HENRAMEImMI

Note: Figures are rounded in x 1000, based on population projection.

san: giegingmiie x 9000 igAGRINUUHNUIY

M-G RRMHAFI TGN Dmasnuagmding

simngrigmma peigsnigriewsingA Hinshsanshus]y bad ped |

NRIGENIGIISS

(5 MSAITHU I

.G

a

mitsansEiinaEhuigrd 68w

isyimangnunpmimaynendan BuiTn iOnglipel  iRwmgnuginse  imenfm

thinitnaanadinesiyimign 4

mny m.¢ dmismiBnpdimnifimaGnthusuagmensan

Descriptions SN Shower Bath T0|I‘et Wash basin Rﬂemarks
MAgH | mhEn | uds | iRuand | ame
Duration (min) duration of water flowing
10531060 8.05 NIA N/A 025 itij:mmf'u’mﬁﬁtgi
) 4 times use of basin plus at time of rest
Times per day room use
o 2 2.13 0.26 3.76 7.76 - o
BESEIINYWIG I GCEMGNTIRIANY yros
measured with faucet fully open
Discharge (Ifs) stanvciard toilet tailk?sasumefi
i 0.17 NA 10 0.14 DTN U RIUIS AR
sHaNAMEURSahI
Tub volume (1) ‘
- NA 181.3 NA NA measured 160
Total daily use(l)
= 2% 174. 47.1 7. 16. =2761
pos i ed (Uwiig ? 376 63 6 Ipcd

Pu1Ss MAIMERRMHEMISMIHmD Hinsughdumnet:
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>§m@smﬁ'ﬁnﬁmﬁlﬁﬁsmﬁﬁmfﬁ JURIHAISBIANGANE D090 mefandwn
Moo Ipcd IBAIBUMUOOMAIWUIgY Wndmsmntwiineg ishnuns

Sufgidnnmanm spnismadmadys ]y hmagmuasgimigndy

gEmsmItansgmuBmasnanomisiheitr  fidsdiimiGnnms  [ims
ALNGY IUNUMBEIUMN S0 BE[Y Sugl thwummuMumhy dithweinn
RISSUEIE & O Ipcd B Ipcd 84 M Ipcd UTEANEMASL MO0 Iped  MEO Iped

SHM0 Ipcd 9 8

>tmnm’?tigﬁ3nﬁﬁmﬁs mimsfng  shwmsmnDmasmiie  guhmi
F{ANG AT AMIBIgENIh inAnApEmlingeAnmI  Anpitius

TREANESAMENT IEEUE) Ml Bomo

MmN m.e mishfuatparitnissifimaodndinigmensnig Booo-Bomo

2010 | 2015 | 2020 | 2025 | 2030
Scenario 1 : 1 Ipcd growth per year

1EIAMITEN 9: MGG Ipcd FHBWEH

300 | 305 | 310 | 315 | 320
Scenario 2 : 2 Ipcd growth per year

tAmian b: mifetdim ipcd fhywE

300 | 310 | 320 | 330 | 340
Scenario 3 : 3 Ipcd growth per year

TEIAMITEN M: MIASIEHM Ipcd FHYEWE
300 | 315 | 330 | 345 | 360

m-¢ mupnasiimignadntmiing
MR ERNTMRNIRYRIY  Einsfinfmigidnuiuamigssme  Jumn

'éﬁﬁ?ﬁﬁij%ﬂﬁﬁﬁmﬁ m.o

MmNy m.d fimidnunjepsiigantmiing (m¥/d)
2010 2015 2020 2025 2030

Yearg"l
Proposed coverage 30 % 55 % 80 % 95 % 100 %
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fini{puEans

Scenario 1 (m/d) 2,000 4,000 6,700 8,900 | 10,400
SRIAMITEN 9 (m%/d)

Projected yearly tourists (x 1000) 2,282 2,520 2,782 3,072 3,391
RINUERISOEIANUEIE

Projected daily tourists (x 1000) 6.3 7.0 7.7 8.5 9.3
RINUERIGEIANUETS

Daily tourist served (x 1000) 1.88 3.80 6.10 8.00 9.29
Mt D AU B MgaEIN iy

Unit consumption rate (Ipcd) 300 305 310 315 320
DRMEEMISMI DM

Scenario 2 (m/d) 2,000 4,400 7700 | 10,900 | 13,700
TRIAMISEN B (m/d)

Projected yearly tourists (x1000) 2,323 2,693 3,122 3,619 4,196
RINUERISOEIANUEIE

Projected daily tourists (x1000) 6.37 7.38 8.56 9.92 11.50
RINUERIGEIANUETS

Daily tourist served (x 1000) 191 4.06 6.85 9.42 11.50
M A TR RGN

Unit consumption rate (Ipcd) 300 310 320 330 340
DRMEEMISMI DM

Scenario 3 (m/d) 2,000 4,800 8800 | 13,200 | 17,600
SRIAMITEN (m°/d)

Projected yearly tourists (x1000) 2,327 2,831 3,445 4,191 5,098
RINUERSOEIAN IR

Projected daily tourists (x1000) 6.38 7.76 9.44 11.48 13.97
RINUERIGEIANUETS

Daily tourist served (x 1000) 1.92 427 7.55 10.91 13.97
M A TR RGBS

Unit consumption rate (Ipcd) 300 315 330 345 350
ARMHEENISMITH M

m-» MIMAUS AISTSUNGEH NRW (None Revenue Water)
UGHIANGESAgUYANAT hMINEIEjAMRAYMINSAR SIAMSUHGEH I8 SRWSA M6
[ERENMS SWIANSMIMY 90 MEI IMwElmuE Boko ihwwgktunfie ormes

13 NRW i1 1090 9

Summary Report 3-6



The Preparatory Study on The Siem Reap Water Supply Expansion Project

nny m.ol frnissmimiusw fTemiukgn NRW

Year 2010 2015 2020 2025 2030
B
NRW 17 % 12 % 10 % 10 % 10 %

m-cl TuganNagitmn Peak Factor
o.n¥ wepfAnGwAnSiEEANGinmn GnofmiEiupnuEige Apnuen

teuth giesuisiu ienmsimiEyfie [pwig fEo masts

m-6 mIEnisiimienwre

IwRRUMISANEwD it gumRnahimiGn wim T §id
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ning  Snwoninwugiogin  gehmindamigagiaguiusputg  Bamaugt
ATRMAUHER NRW BRigimeiE Bomo husgrtmuidighunniimy iBumnswugs

N M.G SHFUTING FHIUMN M.9 1 MIGHTMSIUNSMY SR M.

TRINMITEN ©
TIAMIsEN ©
TEIAMISED M

Juma m.o spEmidnpigaiuim Msdjimutuanitm

TEAMITENS YWY MSMFAN: JEUiNMmens{mu:

-AmitEn @ AjummmamnunEAmn  gamsadiuanmEnmbmesn
BNG wigitheigl 1 omo Iped mumibomo 1 mpmfiEsisgmensinmaminsang Fuln

BmEm  Hth waminungshswy  IBumswnunthwmsmitngilmitbhni
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iBEhgirdiEns sugimagnmiimmudiantginood npidni g
B [Himsngin g

-wamin M fmsmowgRiwetmgi pumidndamamam fimiGn bnd
migiths B mifeig]h isnmGBIAN ‘fﬁmﬁmgmﬁsrﬂgigégé iU UGSt amin
984 B4

mmigRe wanitm b nhesaneshiinuite dnoitsminRigs Mgy
Grmtus AT spnehdinmefigsminAmE  shwmadnuniwsouigle mitma
mugu@t wmumuisems wRigE Suwrtywpe sinfunhumgsmuuniitn b
geiss fjimiGns ghfeidn § &.doow.{fgun/i3 pugiwooo g1 v€.000 &N/

o

A @wibomo iWymhs vEjY (UEliE Suleo.goou.(Higan/ig 191do.moo B.{HnAN/ig

=3

o

Augibomo ymths HEYIY WEIgY migisdpuaouEssuthamg puiuSSnn

Bugitnnngl somnity mutssminfigminaguGniosnmii pugmel Bomo
momAIIHHEIN090 ISlinmwHEN NRW  SR{HIMAUswAoNmMATHNEIN090 18190

mAiy fugibomo IBuSHERIEiRmHT TIIN{H SRWSA T MSMANUiiig)H 1

mny m.d asyustnitimiGngusinitusih
Vear Eﬁ 2010 2015 2020 2025 2030
Domestic water demand (m®/d)
fimignaiteithe
Projected Pops. (x1000) 178 221 265 312 359
AINUmnL
Coverage 30 % 55 % 80 % 85 % 90 %
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mutang
Population served (x1000) 54 122 212 265 323
shnrssgisas i e
Scenario 1 (m°/d) 5,900 14,000 25,400 33,000 42,000
TUAMITEN 9
Scenario 2 (m?/d) 5,900 14,600 27,500 37,100 48,400
$EoAMitn b
Scenario 3 (m°/d) 5,900 15,200 29,700 41,000 54,800
TRIAMITHN M
Commercial water demand (m3ld)
frimignaintmiling
Projected tourists per year (per day in parenthesis)
RINNEMENBIMNANYE (AHYISERIHHEM
Scenario 1 (x 1000) 2,282 2,520 2,782 3,072 3,301
T o (6.3) (7.0) (7.7) (8.5) (9.3)
Scenario 2 (x 1000) 2,323 2,693 3,122 3,619 4,196
S — (6.4) (7.4) (8.6) (10.0) (11.5)
Scenario 3 (x 1000) 2,327 2,831 3,445 4,191 5,099
R S (6.4) (7.8) (9.5) (11.5) (14.0)
Coverage 30 % 55 % 80 % 95 % 100 %
Husang
Average length of stay 3.5
IRISINRIANFAIST
Scenario 1 (m°/d) 2,000 4,000 6,700 8,900 10,400
TUAMITEN 9
Scenario 2 (m?/d) 2,000 4,400 7,700 10,900 13,700
teoAmitn
Scenario 3 (m°/d) 2,000 4,700 8,700 13,200 17,600
TRIAMITHN M
Total water demand (domestic +commercial; m¥/d )
fiyimignau Caiihs+ming ; m¥d)
Scenario 1 (m°/d) 7,900 18,000 32,100 41,900 52,400
TRIAMITEN ©
Scenario 2 (m?/d) 7,900 19,000 35,200 48,000 62,100
tEIAMIsn
Scenario 3 (m°/d) 7,900 19,900 38,400 54,200 72,400
TRIAMITHN M
NRW 17 % 12 % 10 % 10 % 10 %
Average water demand (m*/d)
fyimignthusnjy
Scenario 1 (m*/d) | 9500 | 20500 | 35600 | 46,500 58,200
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TAMIEN ©

Scenario 2 (m3/d) 9,500 21,500 39,100 53,300 69,000
Tnmistn ©

Scenario 3 (m3/d) 9,500 22,500 42,600 60,200 80,500
TEIAMITHN M

Peak factor 1.25

gt

Maximum water demand (m*/d)
fimignntyim

Scenario 1 (m3/d) 11,800 25,600 44,600 58,200 72,800
TUAMITEN ©

Scenario 2 (m3/d) 11,900 26,900 48,900 66,600 86,300
Tnmistn ©

Scenario 3 (m3/d) 11,900 28,200 53,400 75,300 100,700
TEIAMITHN M
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meizl enn{mugEsie:
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> mgmanginuigelphggagisnmapniugyg
> tuslenmwuEyg BN EANEREEERRuEIunNGnmel el phigansien

) o~ Y] o ) 5 I a [ a
DS ENTUEYS TUNSTIN RO RaGnHRIgIST 1 8y

> minfHnuunaRaiich mpwigisumifsigigitgstanua [yt
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mirfamAme theoding 1 geisshmsaiisnesninsmimudimisngsgibomo 4
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mnim.& rgagdigmeitsma thwfinasdmonagibobl

Unit
Water use . . Served _Pops./ consumption
. Projected pops/tourists | Coverage tourists rate (Ipcd) Water demand
MIT{U{me (daily basis) (%) ¢ p (mP/d)
. . | un./igmwInn N TN L
= FINUUS./IGEIN | [AURANT L dyimign
s ” MDY . ’
R Jimi
Domestic 283,290 82 232,300 134 31,128
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isihs
Commercial 9,073 86 7,803 324 8,848
muing
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wiguynsn Bgfasdinngnaasinssgiumsel 1 fusnnne Sugiivaisnuige
MUsyR gn Q1 (yrennfinajiewdin) un Q2 (unewgngiy  ewde  un Q3
cgnennfinajientfin) B Un Q4 (gRewmuiEiuenniin  uhwianumy  gnphs
BORHGnmspnTURYg BuansmagBanpSy Rwnsiueien swilh Buewam

gimiiued shennfnstinhwingienuy  fusennfnshpiviisah un Qs

Summary Report 3-12



The Preparatory Study on The Siem Reap Water Supply Expansion Project

(URSHINID 84 UM Q6 (URSHINND 1 AuURSumoMsuiiuinumelHnt SR 4.16 841 17

mamsiuiieRtimIc 4

AIIMISREINURUSHAME  RUSewnin 8 fusewmismsficuiman  9€.mde
B.{AAAN/ig  €.emo w.[Hnan/ig 84 90.£60 w.(HAAn/ig mumlthodhw 1 sunmy

M0 mm i migsghsnitunsivtisndniynsywe sugibomo Himswiy

AUMNIURNT 9
MNY m.90 fiimidnaRyrmsiis rindynagtogugikomo
Population
Block Wat Served Water Demand Belonging C
ocks ater use o . - elonging Communes*
Lo | e feimiGn .
g miimesn | . ’ Batsiguyd
o t{U{medtah ;
(Nos.) (m®/d)
Domestic
;ﬁtmms 56,610 11,790 Sla Kram, Svay Dangkum, Kouk
i Chak, Tuek Vil, Srangae
Commercial .
1 (]
Q mﬁa’ﬁg 9,360 4,420 My fg]tﬁw;i TNREH
Sub Total Gnioy fasivg
mgﬁ 65,970 16,210
Domestic
3sgihs 60,100 12,520 Svay Dangkum, Sala Kamraeuk,
. Siem Reap, Srangae
Commercial . e
2 7,22 41 &
Q miding 220 3,410 FNETE ENANRATIR Efuny
Sub Total Tuter
ﬁJlﬁ'J 67,320 15,930
Domestic
EUISiQ"IS 48,460 10,090
Commercial Sla Kram, Nokor Thum
Q3 H’lﬁfﬁﬁ 18,190 8,590 fg[,ﬁ"l’ti Sﬁit%
Sub Total
ﬁjlﬁj 66,650 18,680
Domestic
Efﬁ;siths 78,320 16,320 Sla Kram, Sala Kamraeuk, Siem
= Reap, Chreav
Commercial e
4 4,750 2,240
Q H’lﬁi’ﬁ‘g , , ﬁnj’[JﬁTH ANBRTIT Iﬁjj”tmﬁ
Sub Total i
ﬁJ‘ﬁI 83,070 18,560
Total of Domestic 243 490 50.720
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Population
Block Wat Served Water Demand Belonging C
ocks ater use o . - elonging Communes*
| (omeeTg frimign .
U matimesn | . ’ Bargiguyd
3 t{umedtah P!
(Nos.) (m®/d)
isihs
Central Zone -
. . Commercial
thIUﬁUE ﬁ-ﬂgfﬁﬁ 39,520 18,660
ﬁ[l.LnFlJ’ Total
ﬁJ:II'TJ 283,010 69,380
Domestic Ampil, Kandaek
o 25,000 5,210 o °
igihs ’ ’ RO TG
Commercial
Qs muinyg 0 0
Sub Total
ﬁJlﬁ'J 25,000 5,210
Domestic Kandaek
sBisihs 3,460 720 mign
Commercial
Qe muinyg 0 0
Sub Total
ﬁJ‘ﬁ'j 3,460 720
Domestic
Total of FUIS1'N’18 28,460 5,930
East Zone =
. . Commercial
thIUﬁTjS m§5ﬁ§ 0 0
Wi Total
m,iﬁgﬁﬂﬁh'l 28,460 5,930
Domestic Svay Dangkum, Tuek Vil
sbisia 50,890 10,600 g Gt
o Commercial
(West Zone)
. . - m§5 5y 710 340
CRUSSNIING) -
Sub Total
mgﬁ 51,600 10,940
Domestic *The detailed allocation in each
ﬂ%tS’imS 322,840 67,250 cc:rzmune is :eferred toiR5.14.
° ﬂjﬁﬁtﬁ’]mtﬂiﬁfjﬂmﬂijmﬂ
Grand Total C - d
2 ; ommercial THNINY S.R5.14
40,2 1 AT
MIUGHIHA m§5ﬁ§ 0,230 9,000
Total
Mllﬁg’-]’iiﬂﬁ:i 363,070 86,250

Notes: 322,840(residents)= 358,710 x 90%; 40, 230 (tourists) =11,494 x 3.5
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fam: mbl,GeoCHigiRD) =Med.A90 x 0% 1 G0.BMOCYHIGMBINT) =99, EEE x M.
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RIIMIYGIYIOEIS i mIGRpEigHRYI
B.{Hnan/is EMNRRRIRIUIEITE

AINiG:M0,000%.[RFAN/ 1T

AINMHGMN:MO0,000H. {RHANIE

KTC: 96,0008, {f5ANiE

B ERMNERENUELT]S: 0,000, (HRANTH

JUMO m.b BEmARoE Sufiimignntiyim/ euy

ﬂ§°
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$on ¢ MNESHNRNNRNeHAMA
G-9 gtimini
EmAT hagspugibobl istnaminfigsminasadnimsnmiiy [Himswmusy

imugueig:
- Water use Domestic Tourists
- B maEH pitgig IGRIGINN
- Projected Pops./Tourists 283,290 9,073
. RN,/ HAGAIBIAN
- Coverage 82 % 86%
- RUSTRUENT
- Pops./Tourists served 232,300 7,803(*27,300)
- (UR./HAIGMBIANTET {6
- Unit consumption rate (Ipcd) 134 324
- DREMATNAIMI (Ipcd)
- Water demand (m*/d) 31,128 8,848
- Himign cu.(inan/ig
- Total daily water demand (m*/d) 39,976
- fpimISnRIuERig (u.Hnan/ig
- NRW (%) 10
AIBGHMEUH (%)
- Ave. daily water demand (m*/d) 44,420
- HIiMIGHEE]EIHIE (B.{Hrn/i
- Peak factor 1.25
- THRANEIIRMN RiAg
- Max. daily water demand (m*/d) 55,530 (=43,230 + 12,300)
- frimiEsympsiig e ERen/in
- Available water supply capacity (m*/d)
- EREMOIRERRERITumec B Hnan/ip
- Development capacity (m*/d) 30,000
- wunmeiisigiy cu.Ernn/ip

Notes: Details are referred to S.R.3.2-2
*Daily actual numbers of tourists are calculated to be 7,803 x 3.5 =27,300, in applying 3.5 days of stay.

Bam: Eémnﬁﬁmmﬁ SR.3.2-2

26,000 (= HNS{RNT existing 9,000+KTC17,000)

~B8EMenBIMNIEIha[MAREImsAMS: 0.Gom x m.¢=br.moo it

sgsiginnBmel m.uis

IMEOUSINEHEMN  TOUNMENT  WYEMORUHGHITNRHNNENMS  Mm0.000

o o

u.{finan/ig 1 Gig innaiedispiginininayhi i dgeguwnsn 5 wmudgignm

(3]
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Brgifiang Suisnimuamn ignubissminfig dmindgusn swsnmiis iBwmspyame

mumigRp Ul

30,000

wiinan/igy  sumewSuggivigend Mg

BnominiuhgEoaaman 1 misnmwsnintusihimmuisnuasdamimuge fms

o o

BNOWywEssdsth Warmy wanwsl Ganandiin wimnsn Winjenu wWihd suuwsHis

b)

d)

€)

f)

9)

h)

Raw water
conveyance pipelines

Godsgnuymhi

Raw water intake
pump station

igisguIGHEYME

B

Raw water intake pipe
GodnInGHE g

Water treatment plant
(WTP)

INMBRDNRNY

(WTP)
Clear water pumps

qurIyu Rt

capacity of raw water conveyance pipelines will be 66,000
m*/d including 10% allowances for the nominal design
capacity for the long-term water supply development plan;

RERMNTOIRSIEREYMASHMS 99000w.[HHAN/IE 1ty
g1 90% UiguUBMERMOGHN dntineminfigEms

RARUEnIIINMTI 4

space of the pump station is sized for the long-term water
supply development plan. The Project facilities includes
only for capacity of 33,000 m*d (additional pumps will be
expanded for the long-term water supply development plan);

aBguianguisnitseminfigminsgiGniwsinm
Pt 1 s dgdinumsasgmafsin mmooows. (finan/ig
(ynuiguigiaRuEithinny Ineminfigdmimagicniws

TEIUEIAD

pipes used for raw water transmission main from raw water
transmission pump station to WTP should be of 800 mm
dia. DI pipes of 3,400 m length to satisfy a capacity of
33,000 m*/d (additional pressure main will be expanded in
the long-term water supply development plan);

Sosreigafmasniwaineymd fanBuyuiel inbsin
iRy Himsyems dooy.y 1 Gniien DI inwmsuiiy
M.GO0H. BHHSYRMOMM,000%8. RN/ iB Tniitsains
Suppiuigy no iveminAigEmIRaRaGnws i

production capacity of 30,000 m*/d;
HISIYRMOBHM0,0008. [HEAN/1g

deliver 30,000 m®/d to the elevated water tank;
yuiglanAmyg mo.0008. {HEAN/1F ¥

Clear water pump station, chemical building, administration building, etc.;
Bty u GG MMIFD MMITEme 19 |

Elevated water tank
AN
Distribution main

1,000 m® will be allocated in WTP
6119,0001. [REANBHISIHY INMB{H{DNRNY
approximately 32 km. of distribution main system. DI pipes
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from treatment plant with diameters from 250 mm to 800 mm and PE pipes with
to service areas diameters from 50 mm to 200 mm will be used,
Gostunmw s witsine mbas. Sodtsnmnnisi 1 o8 DI idums
ISR DR ie gemanbEouY. igldoouy. Sutni PE I8mwms wems
fusiash fNeoww. 19100y, Su{git{himed |

i)  Distribution pipelines : in the distribution system 19 km of DI pipes and 433 km of
SO EREIN PE pipes will be used, dependent on pipe sizes;

Gemiunme o8ny IRuthtos DI Shemmey. i PE
SupiDmamgigimudul 4
j)  Communication and power supply to intake, pumping station and WTP; and
vammginemAYE Sunand miteingusgmtuntn amBtiyy Smnbspm Bany
k) Plant and equipment necessary for operation and maintenance.
FTuER ShauAIEimEiGHe BnofstufmiBumisie 4

G-b ghenmsgiisding
grmudgnumignpugmndin  [ginstanfwnigibobl  ithuuningimy

tnami nRigamisaguGatosnminig intdusthiguneigid «

G-m gistghagmn midnpugmaiing Sapprhomrgitrfiimed

MNYE.9  wiudusHemmuhitunsifoin  ANIMmIGnn  wgmnfsing /s
Ausiginginnmpdgms Brdaandiin Bwmsdnimsiignnanaisdny Sugl pu
BANGII MIGHN gMNfing F/S mnOpigRatiEnt e winmvigingeth Wanwad

whimasn wingfeny Sl Sugiputuoihaiie ge 9 whwwms  mithAsEmed

u
o a

TMMINNEATGSENTMIRARIGH Juitumeiinn mugH Suwe nghiym:

<= w

(=]

> ofuprigRinisnmepnULYls

> wgmnn{inuigunphgRiRiEnmsaNtuEYls

o~

> RUSIEHEIWUEY]S WU AN RIRRSHSEiuINGmMuR 19 [uhgRaRkEn

NS NTUEY]S IUAstoNnARaGRnRIgaT 1 By
> mInEnuANaRaiEch mwigisumnfsigiigitestanua [uthamig

TEuSmUIGT BN UNSRARIE AT TS ET #Rigd

UNIRU it mesnhwiing - /s Sumsdss  bmb  ms @R
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d

[iAgmisiths By bo.mmasdis  griswwn  geldumsuns  mudmodihe
AUMIgaatESs oWl Fnutssphon e gurIGAp FS [ginseunmny

MNHNE.9 SHNNANSFITMAN .9 4

G-G Aguhudy
FERUBGANUYY  ANUHMNeGWASAGEME  TndsiwRGnsemE  anBuiguums
GRRYME INMSIRDEENYEN Shdndumssiisnmwsn IBUMsMUYRnk SR 41 hiyw

RSHNG [YTanT fumItSansti |

Nk 6.9 sustohadmn Sapihaugidafime gumiednn F/s

Item Commune / FIS Item Commune / FIS Item Commune / FIS
e Village it} [{}1p2] Village i [{}1p2] Village mi
111 u/qy wRp | 1jy w/qy firp | sif Was | Gap
1. Sla Kram 81,070 5. Siem Reap 21,030 9. Ampil 0
My 1afuny #0e
Slor Kram** Pou Kouk Chan
11 s ° 51 g s 91 ImAGe x
Boeng dunpa* Phnom krom Thnal Chak
Y2 | Bugst ° 2| fipgnw S R T ~
Chong Kavsu* Pror Lay Tanot
1| i ’ | miw | | e ~
Dork pou* Korkragn Trapang Run
Y| gng ° | gy C ¥ | iarhs "
Bantay chas** Kra Sangroleung Ta Pang
| vmmme ° o | ety LT | i g
Trang* Spean Chreav Prei Kuy
10| g : >® | anspnd L% | et g
Mondol 3** Arragn Bang Koung
Y| wone om ° > | mam : 7|t g
Sva; Dangkum Trealzg Kiri K/Ianon
2. ﬁ'ﬂmﬁiﬁ 59,130 5-8 %T_,ﬁﬁ X 9-8 %?FISS x
Pngea Chei Tuek Vil 0 Bos Tom
“t | it " ® grite 0|yt "
Kantrork Kouk doung Trach Chrom
22 | o g x 61 | oo i x 9-10 B x
Kouk Krasang Sandan Nokor Thum
23| imnpasty " 2 | umd S amIt 0
2-4 Svay Chrei x 6-3 Chrei x 10-1 | Rohal X
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AN i Mgy
Pou Bos Prayut Sras srang

2-5 Im%i‘jﬁj x 6-4 Lmﬁljﬁ X 10-2 Lﬁjgtﬁjﬁ x
Tmei Bantay Cheu Sras srang

2-6 3 A 6-5 Ug]tﬁﬁ s X 10-3 LﬁjSLﬁjﬁ x
Svay Dangkum* Teuk Vil Kravan

27 s ° 66 | == x 10-4 wha x
Salakanseng* Pri Chas Arak svay

#8 | anansisg ¢ T | 1 e g
Krous* Tuek Tla Ang Chang

2-9 mﬁj a (o) 6-8 gﬁﬁ'l x 10-6 H«tg’ﬁfltﬁ x
Vihear Chin* Pri Tmei Srangae

2-10 ?UTW%S o 6-9 ELC@ x 11. LM%H 3,370
Steng Tmei* Chei Kasikam*

2-11 Gl 2(0) | 610 | 4. x I | s g A
Mondol 1** Chreav Tnal

2-12 T:T[Lgﬂj@ o 7. Lmi 7,190 11-2 E,]m x
Mondol 2** Chreav Roka Thom

213 | o agesle ° 71 i x 13| s x
Ta Phoul** Knar Prei Thom

2-14 e o 7-2 & s 11-4 R x
Sala Kamraeuk Bos Kralang Srangie

3. ﬁﬂnﬂﬁﬁﬁ 45,100 7-3 ﬁﬁjlﬁgj"ﬁ X 11-5 Lﬁj%"ﬁ x
Vat Bo** Ta Chek Chanlong

| tayd ° ™| ensn S B T "
Vat Svay Veal Ta Chouk

*2 | inanen ° ™ hw S R "
Vat Damnak* Kra Sang 12. Sambuor 0

*% | igdam# ° R i wiys
Sala Kam reak Boeng Pnouv

34| nansa o (S x 121 |, i x
Chun long Krabei Riel Sambour

¥ | negm ’ & [rdsge R RV ~
Ta Véan Ta Ros Veal

3-6 ‘ﬁ']ﬁ’jS ) 8-1 w16 x 12-3 108 x
Trapang Treng Roka Chrei

| wehagEy ° #2 | m R "

Kouk Chak Prei Pou Ta kong

4. P 15,410 8-3 %Lmﬁ x 125 | e x
Trapang Ses* To Tear 13. Kandaek 0

| (e ’ & | gou ~ g

4-2 | Veal* A 8-5 Krasang x 13-1 | Kouk Tlouk x
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eoguuThoIgigas [ maitah ghmidnn

hew [FiEos TAAGHA
Kasin tabong* Popil 13-2 Trapang Tem
4-3 - 8-6 o o o
AEGSHY NI ) [enugs
Kouk Chan Trapang Veng 13-3 Khun Mouk
4-4 8-7 L)
TNGS Lﬁmﬁﬁﬂ * wsye
Khatean Kouk Doung 13-4 Chras
4- - - .
> | ngs 8| gy i [
Kouk Beng Boeng 13-5 Ou
O | i 9| By i Hi
Kouk Tanot Prorma 13-6 Spean Ka Ek
4-7 8-10 " 2
TR Ll g ansin
Nokor krav Khnar 13-7 Trang
“8 | sy S oy * [
. 13-8 Chrei
Notes | ° ; a!l.area§ Prei Kroch
s prioritized/included 8-12 \flr] - < Ses5
HEMOAYRUS/ UM U
: **: all areas covered by the existing 13-9 Kouk Tanot
A 1 partial areas systems
S Ve , o TMRMSH
prioritized/included LﬁﬁﬁUSLﬁUﬁﬂﬂﬁimﬁjLﬁﬂng
HEMNRUSSs /UM .
| oy
*: partial areas covered by the existing 13-10 | Lo Ork
x: all areas not covered systems ST
Lﬁﬁﬁﬂgﬁfh’mmsmﬁg ﬁUS§SLﬁﬁﬁﬂgﬁimﬁi[§m§mS
[NUUEYS
Total Population Served for F/S 232,300
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G-t MIBRNRINMHEMN

IMUMINUIGRGEWIME [FinsnsingumiSnpuds isqumnesnd [piiany
1{neEn SHIBMITSAING 4
o BdjmeiRnnsidy mifmogurnnemss Suginstia Bdjtmmi

RsRHEn Snominw ggediniim Simissimeiivgu 4

o guniisnigruBgosigdn Bofmomhossyhi(snmissd )
gethminwitie (fapianw) mIsimismy SumIgnnsaHEmmesn
wmstngutmSoiiownguimn  temin Tgwpi§  Gighmgbme

muiiiminse AN H {Hon 4

o [URgIEMEN SudwuiRmsugan: Fupitinshyuioim SemuE
irisne TmstinuamiguhmsiEa) i sinergiimndutgrmnismi
RARIGH

o WmnpupgnIgpe  Suddaseiniy  ommGing micsoin

[uRsHmsinmn Shph{ime RYimivswsams SwEmERE Rt ER

a = a <
sunfnmInAigIsauNIRY 4
o WNAMEGWISMIGANAEGN  NSUANMMYN  CB EhwnsthAuiL

mimius  BUmAty  BnoMISnnInGEgwnsn  Hankegr/ugtinHmw

HMURITT $i isine Slemmggnasuns 4

Nk 6.1 Ainfineismidnn

Facilities Phase I
ALV 2AmAMe o
1) Intake Chamber 66,000 m*/day
NG
2) Raw Water Conveyance Pipeline 66,000 m*/day
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Godsiwnsnsyths
3) Raw Water Transmission Pipeline 33,000 m®/day
GndumesREYma
4) Raw Water Intake Pump Station 33,000 m*/day
AnB Y EREYE
5) Distribution Chamber 33,000 m*/day
MTEHm
6) Flocculation Basins 33,000 m®/day
UG
7) Sedimentation Basins 33,000 m®/day
I
8) Filter Units 33,000 m*/day
NGNS
9) Clear Water Reservoir 33,000 m®/day
HIMGHRRIIE
10) Distribution pipelines *56,000 m*/day
Goniinnmm

Notes:* Hourly peak factor will be applied to 56,000m*/d in design of the distribution pipelines.
gam: *tynnnaiamn (amemdn) et ginfidtens €9ooow.[Hgan/is

BNTMIBANSTON TEREI 9

4-9 MR IRngn

G-9-9 HIMNMAGIMsUANGRHNGRINY

o

IRHTUSUNG 4

=3 (3] <

thwgnmw  pudamimuge 88k THilwile  Msuinmpy
gntuegny  insfuliohpandrospodts  SnoRnEmIERIgSMIRARAGEH 1
imuTAERNGR  wrmogasesn  shwdmsimiian  thywSusanmn  Sridume

GTMANS 1glmsaRhGnRnITangh Simefinmyiyg (FuGn |

g ismutansthpigRisddnmmimn: - SntusiganuthpAnSnuY [uutLs

3}

Bngdint e hmmiindsmeiijohing Iusnuigwnsnsythinommeg! shmitus
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TNWMIHAN S{Ujy
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minmgimhwiidmafaownuangng 1 gudiic pandamts b gudamimuyg

mihwiiuihaomuignlisnlyng  neifminghss wangnsgsys (©  Bems

wanuitkmesis  hiwoniigediu  Suwdimandnitume  shogiugi St

wAnGrtesT (m Bieigin iwms Tusigany wnwads SudnimuBanotamame 1

o inafuny
o HIMIR9IGTH
. mﬂmﬁgmg/tms/mmﬁjm
o mibisiBuaniuid
Ml 6.m mihwindtiapandng
Oo&M
Construction (Cost and
i Overall
Water . (QO.St and UGS Judgment
Water source : Water quality Difficulty) o 8. =
- quantity - _ ABRIANIMT | ooz,
UHANGH Snnss HINMAOGH MIANAIY - o
- o SHMITEH a1
(RISHaUNE | . v
(ﬁtﬂjsﬁaﬁﬁjtj)
Alt. 1 | Tonle Sap Lake | Sufficient Acceptable Not sure Not sure Selected
tiiwo | Gusigns | AUTMS GERIAMS | Bs(mnd Beqmng tti
Alt. 2 | West Baray B Good or Low or Medium | Low Selected
T Reservoir Aiceptable NG Yiiju Tab b
TN bl
b GG WS
Alt. 3 | Groundwater Sufficient or | Good or Low or Medium | Low or Medium | Selected
Sfim | Gragmed | Accepuble | Acceptable g v TR L e
[AO{MS T | 6UT
GRS | GGUMINTS
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Alt. 4 | Siem Reap Insufficient | Acceptable or | Low or Medium | Low or Medium | Not
Sfiwae | RV Bapopng | VORI g0t wnp Q0T vGjY Selected
IR ENY B8 HBUIf
Alt. 5 | Other Rivers Insufficient | Good or Medium or High | Medium or High | Not
St | Gwnpngin | Sspopne | AP | ggieian CIEELY Selected
g vBeuin
GRS
Alt. 6 | Other Existing | Insufficient | Good or Medium or High | Low or Medium | Not
= Barays/ Ponds/ | = : Acceptable = . = Selected
MFE) Reservoirs HS{HU{MS - HREJHISN T VY -
3VE) usuin
MmN/ {38/
ggrnInms
HIMIRRI91G]6
Alt. 7 | Reservoirto be | Sufficientor | Good or Medium or High | Low or Medium | Not
= newly Acceptable Acceptable = . = Selected
BT | o hructed R - YkjHIgn T YiijY R
‘ [AO{MST | 6UT yauf
HMANHNT
GRS | GILIRMS
Bamames ©

SamAm B [HinsiEmianiuiviay OHRESNEAME REjianduunimikan
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G-9-m Bamfmeas o mitRniinpangng s Eanwndn
St uansnnsiRoanidamimy o WsTHgIgy MNWaNNE 88 [pAngH

MR Uty Emgwngngeemime:

Water Source Location of Intake Intake Method
[wAngn gnimnan an(pndn
Intake tower
UHGGIINGH
Water body within the Lake Intake frame box
wongniEuniIGH HIMGGULINGH

Tonle Sap Lake Collecting pipe

Tugigany ueage

Canal connected to the Lake | Intake tower

(Newly construitedl GuGomReR
Lﬁmm@ﬁiﬁsﬂﬁﬁmgﬁﬂﬁ Intake“gate + Culvert
CANRIHT) IHMTYGH + [
West Baray Reservoir Existing canal Diversion weir +Intake gate
NN ANWUEY]S ITHOENY +QUIMBUEUSH
Well
Groundwater Groundwater in the lake side HANL
gripmud GrTMuRHNTY Well + collecting pipes
| A TR Y

BaumAmmwe-ttmse  Thanmiznwshwiinbuneiss  dndpEimmgmn
wangn syhd IBwthphgsdgudnanmmn: nsimmgiminaigielsy wimn isms
RAREGH  IhwwmsimORENE  EhwmsmiinuamiGsiniseng  Sument e

AUMIURURMI SmIieginiies 4

BamAmek-tumsk TEanpnsihabmiiosio sumunient dnimingig

AINY SHUONUIANSYBMSATHYSRI MY
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Bamfmes o mat{Rwiftants(e

Stage 1-Step 1 evaluation : Significant/Priority Parameters
mehtsiin SAMAMMUe-%ims o : Hintufmdad,/mamn
1) Water volume for intake
REEANIEL P el avateqy
2) Water quality
AANMNGH
3) Construction Cost (including difficulties)
dinrismIanua (NUUELaURH
4) Operation & Maintenance Cost (including difficulties)
dimisfndinnims Sumise) (ndumeugue
Stage 1-Step 2 evaluation : Other Parameters Confirmed
mrhwsin damimue-Nims b: minsmuhiniypigioigie
5) Water management laws/acts (including water right)
BGPTSR (NUUCDUENGEN)
6) Relation with the other purposes of water uses
dAdanmywBmutinn (D madningie
7) Impacts to archeological sites
RRstsMABIMsgmtynan]
8) Impact to ecology
ROUTSMABIMetHaD
9) Impact to life and land uses of inhabitants
sotemaitimsSimasisi B G T s wehomg
10) Land acquisition and resettlement
Mt N SME Sumitigjao
11) Related organization/ group
GRRGSUM YL HPMI/ [ HIRHY

IR pgwngnginsu peunnispawmegenat:

General Parameters :
intupgial:
1) Capacity of intake volume
RBRMNMIGGIRGH
2) Flexibility to variation of water level
MOMBUSUsMuMA puRtnGgniiom
3) Construction cost and difficulties
fiania Sugun
4) O &M Costand difficulties
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distefydinfiims misel 8 gudin
5) Future expansion
min{inigiann
6) Archeological site
geiunan]
7) Environmental impacts
ROUTSMAITIaNS
Special parameters in case of Tonle Sap Lake
intutitons sindiuagany
1) Water level fluctuation (large)
AinfneEmpu (SuidH
2) Lake shoreline movement
tejmMbm oy
3) Shallow water level
RIRANREANA
4) Fishery, Tourism, Navigation
MITSENG 1GRIGIAN BNGIRIGH
5) Related organization ’
GMAGSHHIMITRINY

G-ri-¢ Samfimes B maRuiiapangnd
MRt Samime B nsgimsmidmeiinims MEn A Suign B ATt

WHBANGMBUM B uRnoRinsthedse |

igA: GRpeAmmumInN{FsisUissasisnanmIan: PEELSE Y

amn M

BugimAngris wAngn anmegnaghd  SEmodians  guthme mams Sud/in

UAMSEWENT MIfent ielfusHInnyNN SHERNUmUD smi/ Y IBumaingEis 1

=

RIGRRIE MSIHYG SR [MuLEHIg:
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Water Source Alternatives

Parameter ﬁﬁﬁ][‘ﬁﬁngﬁ
ﬁ]h’fﬁ[‘ﬁ Tonle Sap Lake West Baray (canal) Groundwater (lake side)
tueignny | mnwewds panan | mgmud agitin
Water Volume A N/A N/A
HINANGH
Water Quality B B B
AANMNGH
Protected Area B N/A N/A
fusmens
Ground Subsidence (Historical A A N/A
heritages)
MItAR BRI
Impacts to Ecology B A A
ROUTSMAITHEID
Impacts to Land acquisition and B B B

Resettlement
wrstsmamnEhe iy S

MITIS{AITE

Other Environmental Impacts B B B
RRtsmaiBiaNgIRjgin

Opinion by Organizations B B N/A
BRIINULITR HYMIND

Al [HUTINS 0 Tsnautemey
B: MIGGGMWNAMET MNEBUTMmES
C: BSMESGUWHMS THNSRUTIMAES
N/A: msmmﬂﬁmﬁgﬂmﬁﬁj’mﬁtﬂ?mmmﬁ?mlﬁﬁ?mﬁgwsmm”jﬁﬁﬁmyﬁimﬁ'fgﬁ
ign B : miGApOESGMO@ARDHIsEOgRisasneEg  Jems  wnwls
sumin issmi/dnp ToanpanveiBumation  Stoabwed  SudionbRglmims

BUMIIBRE

IS RMIHUILMITMA 18K B MSwIUISIMNYE.¢ gumsl:
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Nt 6.6 ign B tims b minRatinunndng

Water Source Tonle Sap Lake West Baray Ground Water
wangn tingigeny MNWSRIDE gntgmut
Structural Design | v Possible long term plan v Short term plan only v’ Short term plan only
AMEIALEIR < FEN munisnesmsitamitysnmiig rintininemintsnng rintinmsiond
MIITIGSIEY | v 1deal water supply scheme from existing WEST v Rehabilitation of the existing weirs and v’ Considerable numbers of wells and connection
o and proposed EAST WTPs. environmental issues pipelines
TRSMIMINI

RuERint hagisienusygfHw

oWl BuftniintgfiawTes SRt 4

Issues and Concerns

UeM SHMINIY

- Intake chamber and pump station are needed.
[BIMInNegmERENANELIYE 1

- Water level fluctuation of the lake is to be considered.

mitnmmitsinsnaenihiduidgigs 4

- Location of intake pumping station is to be considered.

mifmImmuBEauanSyesinigawngn

- Proposed WTP site is close to those areas where major
water demand increase is projected.

RINUGMANStII NG
Nmelshdusidunsimthms spime

Gnifis 1gjuthis.
- Easy access to the existing distribution network.

misaRuIkgnugys Shmsuiniiang
v" Overlapped WTSs in west
BMBHWTSs 181201

Issues and Concerns

UM SUMINIY

- Land acquisition is troublesome.
Tunsiensmitths [antwinged

- Weir for water level control is necessary.
HimmImEgiENY HREMANSA

- Rehabilitation for existing facilities such as weir are
needed.

BimmutusnuEguEyIsHut 1tk 4

- Far from the eastern part where major increase in
future demand is expected.

MISHN SN RSN

T2 iNNtSHmSmI

iASIg I mIG TN
- Available water is limited so that future expansion is

fmmmudsapywigssudodma
v" Unavoidable er';vironmental issues

Bamunifarhind vt

Issues and Concerns

UM SUMINiYg

- Considerable numbers of wells are needed.
fimnmibsgsHninEagim

- Monitoring facilities for ground water and land
subsidence are needed.

mimigurmimuthsgnipmul Sy

mignnsist

- Conventional water treatment process excluding
the  sedimentation basin.

moanEenisuHanysn
BergUmeUmi

- Land acqui‘sitions for each well are difficult.
I SISOV )

- Site can be located inuthe southern part of town.

Summary Report
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mwgumne s phgisnmnwyEyg
- Conventional water treatment process is néeded.

mimiuhguiinnygnanum 4

impossible.
simangrmsiin Bsmun{imginnnams

- Conventional water treatment process are needed.

mimiuhguinnySnanum

grigimuBnislivnensia i
- Easy access to the existing disf‘ribution network.

mwgRme S uhgisnnwyEyg

Construction
Method and
Schedule

e {rganies)
gnastian

v' Careful construction due to water level fluctuation

mansnstigl i prdigehw finfnagndigs

Issues and Concerns

UM SUMITIY

- Construction schedule for intake chamber shall be
considered.

HifEIamIBInaT AN RHINNSGR

LRGH
- Seasonal water level changes shall be considered.

mitwmiits A Emsnipyumsgi

v Permission from related agencies
mIEgMANMANIMA
v Land acquisition

mIngeE

Issues and Concerns

Tem SMMITIY

- Permission for rehabilitation of the existing facilities
is required from many agencies concerned.

(B MIMIESMAR NI IR UANITES)

UEYIENMmNIthi{ie

- Land acquisition for the water treatment plant is
troublesome.

o )

R MInGMERSNTINYE R HEnYEn

v Long ACCESS ROAD to wells
giiginnpumsdinwm
v Land acq"uisition

matmily

Issues and Concerns

oM SMMITIY

- Construction period is long due to the considerable
numbers of wells.

TTSINRIANEITTY I B s NI {BE
- Access roads to each wells are necessar;.

BImG (g negiignnnssuwo

Construction,
Operation and
Maintenance Costs

mIaniieed
dimpuigtmims

v' Careful O&M
migiptiatins oam

v" Annual O&M cost is estimated USD1.6 Mill.
fit oam (IBIFIIINNS.dansdan

v' Comparative cost is estimated US$99 Mill

v Careléul O&M -
mifgiutigtims oam
v" Annual O&M cost is estimated USD1.7 Mill.
fii oam UEIEIIMmS.Aansgan
v' Comparative cost is estimated US$100 Mill.

v Well water level monitoring
(GRAEL LI T

v' Security for numerous scattered wells
arfEmnsnuiael nwit

v Annual O&M cost is estimated USD2.2 Mill.
fi oam (IBIFEIMAE.BAnsLn
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v’ comparative cost is estimated USD104 Mill.

miisal St usjupinmédanstan 4 it msjupinmseooanstmn - .
ﬁtthﬁjﬁtﬁjﬁLﬁthUQOGﬂﬂEt‘if‘l“ﬂ

Issues and Concerns Issues and Concerns Issues and Concerns

Uem SHMINIY U6 SUMINiY U6 SUMINiY

- Careful operation for seasonal water quality fluctuation | - Operation for the water level fluctuation of West - Raw water conveyance pipelines are long and

is required. Baray and canal is troublesome. costly.
sotiatimemifgsngs] ganmngn oy = - . . | GodsiwrGuythE iusumsdinig
— e e 4 mSUEITnnﬁImSﬁEumﬂiﬁ“lﬁﬁ"ltﬁﬁmﬁiﬁﬁmﬁj - Tough O & M for many wells.

ﬁﬁimmﬁiﬁﬁmmgﬁiﬁjﬁﬁs - " . . -

' Gfi USMMATEET 0 & M I HANI{ES

- Eind;rice is reasonable. IﬂmﬂﬁjmﬁﬁjﬁgmﬂLﬁﬂﬂtﬁm‘&mit@jﬁt‘ig -0& I;/I for monitoorin'g faciEEesuis must. .

ﬁiﬂjuﬁjﬁiﬁ'j - Long distribution/transmission pipelines to the city IEmE O&M ﬁjmmﬁnsmmmmgg
are necessary and costly. - Security for many wells is required.
HimiEing SrimigiRmnRntEANNENES
wgioisignSmunnmwnigiGmm 1
BUNSH g
- Land acquisition is tedious and costly.
wming Sumefinig
Evaluation Generally good for short/long term plan Not applicable for long term plan Not applicable for long term plan
mebsi tharginusiintinaminsinmne/iin Hamsusinmsdndisemamenmiii Hamuuainmariniisemamenmiii
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G-l i iigegmwn@nuaymi Raw Water Intake
G-0l-9 fiinfngntugigany

(o) midnpAtatngnthwmil metlnggaRnne@nant(Frequency Analysis)

o=

inAniBuI DS imitiniss ROAIRANRY]g 1glumigis

AN{UISMT HAMBEEMSUINMYSHYS JUMA .9

Gglw

MIGANRINANAIGHZH HWL BURINANAIGHOT LWL &nUmIdnpudy isfing
F/S MeRINGEGMIMY:
«  MIGAPAIHRNGSHEH HWL: +99.001. (masl)

= MIBHNAIEROMGHST LWL : +9.00H. (masl)

Tfuny

anBhast fafndyy

Gigany

umigjs

o o o d X) o .0 [
JUMO c.m gMNBaNSuThatiunnNm 8y tmigjs
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(o mithgrfisfndgntugiganumug

o yo® o9 ) v O

JUMNG.E  TINMORIBNNASHTHSIZINT  HRUJTNSHHUPIENG  dUsiemmw

o

(8000-B00&) IBTHMIAGENBSMSTNUHY{HIdNTH Booo-boom4  Finfnagn
SrIiRHE 90.mmy. WentpnARientm V000 IUGHEHIMISIEY MmintEIuNTaN
mefnG  90.md  masl 1 fAnwSnidwwshoiinmew DOWRAM  [Hims

BIgHtMemIthienigigisl tnig]s datum

AiRRNRERgIsANy
(wan DOWRAMH

11.00
1050 |
10.00
950 [
9.00 i |
8.00 | | I (™ Min
750 [
7.00
6.50
6.00 [
550 [
5.00
450 [
4.00 1 1 — i
350 [
3.00 | | | 1 1
250 [
200 [
150 |
100 |
0.50
0.00

finaige (masl)

May F
Sep =

Jan'01 |

§8558888§¢

Jan'04
May
Sep

£3¢ g5 i

Jan'00 f
Jan'02 |
Jan'03 F

Jan '05
Jan '06
May
Sep
Jan'07
Jan '08
May
Sep
Jan '09
Jan'10

Jumn ¢.¢ fnfndgntigigany siujrmsusumpsiie (8000-B00&)

o o o &

sndimigis jumnuiuinghfistnasnitugn Shiintodsmiuey &BntoE
FI{MNT (BO0E-B00&) THATMNSGEW RTINS 4
o o ’ [ M o =4 ayJ o ’ 00O [ o )
puise NGANAIIGHuIsEn Bthegwmumths Bnimijudinsmid wuluy dndis

TR0 AN ISIE ESMANSNM 4
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mituafTainkanmen! (Booc-noos

10.00

| P —
| RN
500 | \ / /

b

RisfAnESHMas

£ TN e
3.00
200 [ M
1.00
0.00

Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec

is

jumn . mipyefintngenmun

G-0-b Feiumdigatintmityy

JUMN GO UIONGEE  Isfiniienwds  mUNenuswnERIYRIINNsTH

[UNRREANSINNHGMN 4

Jumn 6.9 Bsiudtnsmea g

pumnEuiingnigasnomBmyednuygma S iTeMIMRR NI S gWnGn
gy miwisimeGnigulyw ISy minswrentE) iWwunmgmdns
o™ ~ ’ o o Iy = o o o o oo o
R ismunbimtiewins idumsiiis nsianswysgmsi pusinwpinudRy. 0GR

GGRIINGH JEIBMSTINMEIUMN 6.0 IBuMSTMAGARUNIMY SR 5.3 81 SR5.4
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finisminunitgimygaiumpoismatiyy

30,000,000

Intake Tower + Pumping Station Proposed F/ S Facility: Intake Chamber

in the Lake: 21.3 Million US$ + Pumping Station: 20.1 Million US$
25,000,000 [ /

0,000,000 [

5,000,000

STl ( US$)

oV

10,000,000

5,000,000 [

& A o & A o o S S

sinmginisgnidiy ity

v oW

Jumn 6.0 mnewgnistimanipiieimudniugnatiyudyy

=% ~ [} ']

G-c1-m mmmﬁgggmﬁﬁ 8hsiwrHEn Raw Water Intake and Conveyance Facility
numigAndamAm B cdgugs B iEwdmsiennfaginsifutio
tigisiwngnsyths  shanimagiuijuis; A Suigy B idwwsiRoiiv
ﬁ&ﬂﬁm:ﬁ?ﬁygaﬂmnﬁmm 9 i mmtmsﬁtﬁtmm“%ejﬁm;s C” HMSMINMA FHmIithe
[N Sme shsgimisimaniin BnG SnwmwIe SEMINUE R U NERY 9
numijujuigjusa Sigjumes  igjumss msGaudnishipidevuning ey
SudusHRIETMEe 1 guise igjuie B minegmthEsws  migsiwnGneymE

Y MATSWRATEMUHEUS |
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Jumn 6.6 tgysimngnuythi

pndiGanwasn MminupkugtwRsnting ony Nwudnslgii [Hinsge
ETTTTE indmnjuiEuitonsunmmumnemG 1 geies GnEgmi ginswn
IS WINAUInUSAGY
UM G.& unmbAgamatinjuisfinusnuigwnsnayhi Sumnudgeiwngn
{eRTiBITMSIgIgia 4
UgUSgIIRER (G M ANsImE:
o IENES: UgUsgWRSHMURNMmIEHYYMMS  Supiantwnelibugs
GEIWNGH  MNURURMIogsTmOn  mune!  mishdms  ibsame
iElinatBRIRANAGANOUATMS 1 MAWEISAnS Sap ihmegm 6ng
mimimitesfofignisans  iBwertaugd  weigwguninl  igmoigin
gEemuinmE? Sumnwnn iweise SuSswemgan:poms  Aindfy
ginfisms BumaselisnNITsegn wngmies ¥

a =

o IGEQUTMTR: [UIAGH MW IR neRMwENTmMite) 4
o 1tibEEAME): seisdame Gt mo-gouy. Shgihnfig 4

o GUIUSUGGMILINGRA:(SEY) 2.75 B. x (UML) 6 B. x (RiTl) 3.3 ©.
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»

o ANRIRYRIISMGUIY: +9C.0ms|

fiugtegmwnimalanBnyy FnaymBgluynhwdus s hnspiing ony. Guys

mistl obooyy. MUY I I MSANNEENSUINMESuis:

msl
14.00

12.00

10.00

800

6.00

4.00

200

Profile

AN

['| Platform Design HWL +11.00 msl

Intake Pump Station

Design GL_ | Enbankment @

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

Water Conveyance Pipe
M Dia. 0.8 m x 3.4 km
2N W

A d W V

0.00

-200

-4.00

e Design LWL +1.00 msl
-
11 |2 13 14 15 1 6 17 18 19 110 ik} 112 113 114
25 Km
Wiatar Convavance Pine Nia12 my R km
]
k= Intake Chamber

Jumn 6.€ swingnmuissnudgninuyma Susnuiignan

o BUIBAHN: 99,000 B.{HFAN/IF BNTHFBOMO

gimiGnstiuin 90,000 ®.(REAN/IE ¢ 90%  ismImEUNGRMETON
SHINUB U RAYEN 4

o [UIAGTO: QITUEHY

mindmeunt hthmiEtsdnithhiwrgnsythithwemsay i

ANEIGRISTH (HWL 99.00 masl - LWL 9.00 masl) 4

o HEMHTNY SHBgsTn

numnioiinyematn - dpmangjedn  Adjahum mnn guon
RgsmEgetoigimeanng Binsmusizudimiueame RNtiRsmI
HRIgIARARNER somiiEnginaisigaminaEGma Wgnshiging
fomubunwhwighiss  SudiansizumsBinhmdinemounungiy
twsminfigiSrsinmtiy iidsmhindgmigiainminnsidulaiucod Bwms

DAL RG USRS INgHEmN 4 thinssigligfs Gninygwms
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imsuAnsEethpasitmegughimAnig iyjuigjuisisutonns e
BndnmisnuigeguwRsnntusigmuisetiiyy  guige  mihAdod
SR EnEyhRNiS UM mimsgriEsmSiB g Rusnetimanga

(MM.000%.[HFAN/IE x b= 99,000, [HEAN/TF |

gningfn  dnsiueBnnymapiimeas.  fansdywshnsppiianygdn
[BimsAANgEen{my:

o GINANASIREAN: MM.000 B.{FAAN/IE (RInvAINEu TSI RgnH

o IMITNN:

s 8RR Ductile Iron T GOTER Steel pipe [HiMSHHHHIANME BNGTO
Uma EREYME i@iijfiﬁﬁ‘jﬁtﬁgﬁ UGNl Ductile Iron (i MrIgHRIRAYATH{MAITH
I 631 F/S 188

o YBMATOM:

gematod Guidoovs. (pimsnmmusanmg thuttnimgiSami Fagrnoghy
g npudmgphgyY |

- Bgsigjing: ywisg

G-A-G anBTYHWRGAGYME Raw Water Intake Pump Station

AinifssidindniniguyBwngnmSisue M ugumel:
Number: : 3 sets (including 1 set for standby),
with additional spaces provided for 2set for phase2

e M AU (JEUMA ORR RNG GihuEimn
RORIGHNN bags vigy nvdamAmuss

Type : Horizontal double suction volute pump with dry sump

{inig yuiBngy IRuRRgunnmegn

Capacity: : 191 1l/s each

RIHRMN SUWY 949 W{H/ING

Head : 26.0 m (operation range: 16.0 m to 26.0 m)

A By, (dinfimiseinagn: 99.01. 181 B.08.)

mitne (g isGnayhd  muhisinshudopii  hownsgigiuig

mansagin)s ndydigs By muthedu
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JUMAN €.90 BINEOAINMUNSEHNSE[unig:

Flow Setting ﬁ
Device :
Comparison

Section i

Control Cj

Section Convertor

N / WTP
=
P———Cp)INIX INUBRUERYSH
. - R igIGH
ANSWYBIRGREYMR !

JUMN .90 [WHEEHTRUEEHEYhE

G-6 MIGRNIS [ {ARRYSH Water Treatment Process Design
MIRANUIGMNISE  MSNRIAMII G [phgnsigumukiginsdndfing  gethmi

i‘[fﬁji ﬁmseyﬁtﬁﬁ (slow sand filtration) 3 ﬁmseﬁﬁtmﬁs (rapid sand filtration) T.ﬁ“l[iﬁljﬁtﬁj

RN TEEwEANMNGHE Y | uig mImaAENENEFIMIRaiiai Eeinss
ihwganTSgmhiuememibng IWRMNMNSREEthRgumuNtghnglmuIgi 1

impmissidnumapmAtganuma SoliclE gy ginsgohEga i Egmign
SRR ESIBAANTRND snn{muisstimumissigigidnii Rt Eanphynhs

TSRy INAIEATTS QWWA) 9

o ESTEDAFITIUNE IShORIBUHANMNGH  Msuian: st E coli
Bei[bethil 209008  MPN) §987GJ8  colonies  BRI[BESM

€00 o, SnNtu(RigviginisnanmnGniel mumithitinmms |

o ghniEURANMASHEYNE  Ssmswpunigiwrsnstnunssiuniewiiins
Id ' o ’ o a d o s o ) o
miimetineepiiniis  thmigdns  Sugurmisinsgniphanyuds

BEMMIUYNA ARTNWaIHERE by

PIUGRAIISMIEINAIN (ar Test) 1SHTNGIgANURMIgIIOLGHNSAMAMY b

Sumilma TmaGEw Ty IunsEEhwisann neigndgith mumini SIS Hanysn

<t
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ihwitimed [phgsineeninijs 1 mmminipiaRyisemsmi{imaglgant isinym
TUWSHUAn SN 6189 ThIN[Isums [UEREUdY guth minIuhiE pH
MIMARIUGY MIUYARAT MIMEAMT MOGamn mims SumisandiEng 1 wghw

mItaNGaem i [Himstningint SR 43 |

MIANSB ARG NI TINS NSINSifH SR 410 805413 9

G-& [{hnnyudy Pretreatment

MITYARRADIG [Uhanyudyyw e piugtiveien eiigndyy TSI
THRTE TIWMSUSAHIYIMA HBRAHER colloids BUANIWNEIH suspended solids JHGMMATH]
Bilimfme Atsmsie 1 TRugAneT SHmeESEmeEh [HgANtIITIe rapid mixing system
NS N 90MEI SN MW ERMUMUTE Al, (SO,); -18H,0 IHUTANIEHUNH

ARITEANG NG RN 9

RN SR ANMIGANTGY ISUInnyudy Ms:

Type ; Distribution chamber with hydraulic rapid mixing by
[ wei'r‘s), two weirs are du:y for PEase I o
TjgﬁtﬁﬁmEﬁmsaﬁﬁmﬂﬂﬂtﬁﬁﬂﬁﬁmﬁﬁmﬁa@
iigandingisanaghtiantdamime o
G value for rapid mixing : Approx. 400 **(>350°1)
§i0 G URMIAIITE {ttneg 400 ** (>350°%)
Dimensions : Receiving well 3.0 m x 3.0 m x 4.0 m depth
S Mixing chamber 2.0 m x 2.5 m x 2 chambers
HAMHGGAT M. x M. X EH. Tl
mang By, x by, x b
Incidental facilities : Raw water inflow pipe: 800 DI,
wEgUNTUS] tndednusigntyhiuIE: Goo DI
Drainage pipe: 300 DI
G08iR: Moo DI

Backwash water return pipe: 250 DI
GoNgHANt{ET: bEO DI

2 raw water outlet pipe: 500 DI
tniainigRuymRuIEm B: €00 DI
1-overflow weir, 2-outlet gates
IMUH{I-0 IURTHUINMER-B
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Applied chemicals : Pre chlorination Liquid chlorine (99.9 %)
LR mifgIudy  [ing (éd.é%)
pH control Lime (10 % solution)

MIIGRANSH] pH AT (UNW90%)
Coagulant Alum (10% solution)
ANIIEIETEWARART NS0T (UNWO0%)

G-90 MIMHRM{NTRHAT Flocculation

muuifinmonnimeniy  iteGnymeigor teemnign melndiingjs
ihwmifudmumindn  huwsinsnimnpned o 18l momg  [imstaiigii
piuiginegs  elnuigudinanyaue sRmASREN RSN W MIGI)
"i'&mﬁimsgﬁmimﬁmg"m pidyywsugiie  ielmumidusmemn  wpuuEims
{igmn wilisns 8w finuinseie G 0 o 19l 905t

gGuismimuuiinmuSupiivaisnthTme 2] dudiuudgmabyiE Eon
iglmy AinuhnENEiGEInsh o 1gleos?

agunnfigiina Humiinga [HIUgIsAnty AR Mg |

wan3Ewismisnnpmivusndi Fuinmos:

Type . Vertical-flow baffled channels

[utAg Mgy

Number : 2trains with 3 staged tapered flocculation

ts Bidu © hywshmiuhnmm m3nma

Detention time . 23 min (20 to 30 min)

I8 RN BmMNS (Ao igimond

G value : 25t075s”

§iWG (fibe 1gide Inng

Dimensions : 1.1 mwidth x 8.0 m length x 3.60 m depth x 2 channels
G 9.91.66% x G.08.UIMH x M.H0H.HiT x BN

1.5 m width x 8.0 m length x 3.65 m depth x 2 channels

9.¥1.864 x B.0B.UIAMH x M.oEs.fi x By
1.9 m width x 8.0 m length x 3.70 m depth x 2 channels

9.88.96% x G.0B.uIMe x m.cloy.tirl x Bipanes

Incidental facilities : 2- inflow chambers with baffle wall
BN PSUNTUS] USUAUIG-B HISTTHRN
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G-99 WK Sedimentation
gmuigwms suifpivew clinm yruigudusthwy idwmsimmaniaimisih
anEEniBuEelimuie iR MEMNMIT 0,000 B.(RIAN/IF hwwRmpiglyinymhe

ey DMBNRNYUSY IaEMteNEIms SumghBMTIEINg 4

RN ISEwsNTMIgnpUd B NG EithA:

Type Rectangular plug flow

[uing BUIsHImAN Al

Number 2 trains with hydraulic sludge removal pipes

g8 RIEBLT b thigtusy SodulIafism

Surface loading 23.9 mm/min <30 mm/min

iugh Bm.£uY./M& < MowH./MG

Passi‘ng velocity 0.358 mm/min < 0.4 m/min

R 0.MEGYE./NG < 0.6UY./NG

Sludge collection Discharge to sludge discharge tank by gravity

wig[uyLAT UEMIS MN U YUARTE R UGS

Collecting trough 300 mm width x 350 mm depth x 6 m length x 8 nos., 343

[UEREMS m*/m/d <400 m*/m/d
MOOBY.684 x MEowH.Nirl x au.[uidk x Sg8a
meme.{fnan/v./i3

Baffle wall 1 for inflow and 1 for effluent of basins

TTRITE 9 HNUMBYIE SHORNTMBYIEMNE

Dimensions 8 m width x 60 m length x 4 to 5 m effective depth x 2 trains

sun

Incidental facilities

BN PEUNTUS]

GH.864 x owH.UIAMW x Gigley. NN uigmnx §iBwI B
6 sludge extraction pipes 150 mm dia.

O RARIEMS MSYSME 9E0y .
1 sludge extraction pipe 250 mm dia.
TOEWRARIEMe Meyems broyy.
1 drainage pipe\éSO mm Iolia.

SiguyI o gems BEou.

-9k miignEEinednitins Rapid Sand Filters
G-9B-9 [IAgIATINE BUHMBINE Type of Filter Media and Filtration Rate
FnHMSMeginsEwmEsnns  whwhnumiBmoswmissanmngnuyha

18Ty Gigany 4
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grmigdnUming:  SudgemumsmigineumisTimeisny  duindupie
e wEmimEsgimetandgutt odowmi  IRYpRjmnfmigugimimmem
SHEnRNUWMAY  Bensiganty  [edipnephd epsudimiong  igwEhme

BmItssuuhgime Wyjwmemgimimgsimiong igumnesisrtmimgngi miding 4

Nl B EIEARPENTMIYSe:

Type . constant-rate filter with influent splitting and varying water

[t level X o A .
ILmSimUjHLmiﬁim%msﬁmﬁﬁﬁiﬁﬁmiﬂi‘gﬂjsﬁ AIRT{UUN
ANaIGH

Number © 4filters

598 G MBS

Dimensions : 8.0mx8.5m (=68 m? per unit)

i) G.08. x G.EY. (=90H.[GN BNUHNEYW)

Total filtration area ;272 m?

IRIINSHITT Bl .{8Nn

Filter media ;800 to 1000mm thickness, E.S. 0.8 mm to 1.0 mm

meﬁILmS U.C. <1.5, Manganese sand
ANAING00 191 ©0008H,, E.S. 0.6HY. 151 9.054.
U.C. <15 gnuutiminngg

Filtration rate : 120 m/d (approx. 161 m/d during washing)

RGNS ob0w./ig (it 920 /i3 pinmwAmD

G-9b-B MITUSINMEN{NE Filter Wash Arrangements

L=l

sinatirmamime  Sspimsifumanuinenndig igsthmithitingnaame
iagifanhm igmsswamismitanoisusmmianinstisen® Ssmmigismtinion
iisnaisiBewanimatonnmt Gunwes e gunaiasesifio Bwms kg
e imadnogiimapea vt GighSsusgizdt #eanwd  pdimes
I heeIEN gl sumasgithpEidims ieguBuignin EHE
miBmopigieil weuanwsgusiRmUgtus: BuhEging (P@monsEH

UBLe MRN{UIsunEt tRsthnssinspuhanggsipnn tide

AN EE I ismMIGRNUE B NTMI UGN UGN TS
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Backwash rate : 0.25 m*/m*min

HENWMANMEg]Y 0.8 u.{RAAN/ABH{REN/ NG
Auxiliary wash : Air-scoring, 1.0 m¥m?min
NewAntUNTUs] Bejw 9.0 u.HAN/ABAEN/ME

Backwash water Tapping filtered water stored at the backwash water tank

SRENUMOANNHGIT  SHiBUIEIES AT ImNE TN

c-98-m LﬁtﬁgLﬁﬁgﬁanLmﬁtns Type of Filter Rate Control

AmmAiey  snofgdifimimsimeunuithangimn - Fmauiiendn  IBuma
GHHIW WSS fm iYW BanaRgiiimwnmgias  soastmitau
TeAnEAMSERRTRGERN THM@aEmii be 191 caihy midunsisuganmngnuige 4
heuBsmunfugamimmanipEgiitn ifmdinthwds itugn 1msig 1GHsthAinn

TURIGHTEAII M € NTU 9

salinn  hwEsmsptEammuting [Hinsgaithesanes Sdjimmes
mATMEATMANEMBLEIimegmnT Mt yw e 1pigise e [RY [l S inems e
wiEimsmemiguiml - iamyinagy  geigs  igdme  MaGmsr  thyw
dipgntusien  Supighing  Aednippe  [iwsgethaEsed  figaite

WOgimsIIG]H 4

AN EH W isMIGHNUG B NG AU NeE:

Filtration system : Constant rate filtration, level sensor
hgdine HENGINSIBIT sensor [IETNEIRIRNANG
Inflow/effluent control © Weirs

[0S ]S WIB/BUnEn 1T

G-9b-¢ mnfuimmuiigumiug] Auxiliary Arrangements
[hguiIeMMEw TN Sugiifniin IRmomiiuipatime 8 g
ANYSES NG 01573 strainers YHNITNS dual lateral blocks T9181N{4 Shgiusi [uitmiss siensn{me

BnuSnY umDmethgisly wpandEE iduneBuiin fmenientamse shwh
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ISHAN: ANHEN IR/l MantwHlgh Sinsuiinwesing UTHIRTAN
BT ENUAINGIS: MIAUIASHNUNSs SN wEUTEs BRI mems
ARG N Ea SNw el i RSNt [MEmMUANTHALT DywSHMIT M JHUmum
?stﬁﬁgﬁejm Suanisedne 1 SifgoBswmaiimisingis dnddmphgmedpignewimy ¥

pRAnIEkwismIBRnpUdY Bntrhglyignawmyms:

L] =3

Underdrain system . Strainer type
[piglungnau{my [UrAgEHI

Supporting gravels : Not applicable

G110 HeBIMS

Valves . Electrical operation type

hs (iAgdinimihtuEigHEne

G-9m mu{imedanimeiEs 8mihfigs Chemical Applications and Chlorination
ANBRITENIMEUNART SinidnoEaEnunNis pH SugIni Denddanyg 1uing/
ThanRGERTEUSEh T masnoiing iougseiSmnysn wihEny 88 Tnus
IRjMOIGIHIUNT PPWSA BHIHT 4
B (hBU[MBE/EE  SuSAsitugihimimsRtsuwy  msuinmenn{my

TR QUGRA TTANBEHINI jar test results TEUMSIHEIENI{BERN 4

Max. Ave. Min. Dosing Points

HRUPTEH  ©HjY HUJITY  Aigudhd
Alum 60 15 10 Distribution Chamber
NG uguiu R
Pre- lime 30 10 5 Ditto
MINARINIUSY RN
Post-lime 30 5 5 Back wash water tank
MIRARINITMY MG RAINT MMM RG]
Pre chlorine 5 2 1 Ditto
MIAfIvYY BEEWIT
Post chlorine 2 1 1 Clearwater reservoir
MIRARIUY MYUEntheds

ARtBuUINMyRNMEN Sufgivhnslmunan thwdumyhd Supiyeis Gans
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UNIAR 9 AR B RSN [HHnE NS RUHRNYE Munutang hwinmuwswg |

tntuiguaRpS NI RAfE:

Tank Capacity :o210m?

BNsis GIYER N

No. of Tank ;2 tanks (105 m*each)

HeSHM B mi (Stfioods. [RRANFHMUEEWY)

Dimensions . 10m x 5.0 m x 2.1 m effective depth

gl 90H. x .08 x b.oy.firi{yagme

Discharge Pump :0.828 m*/min x 2, 1 duty, 1 standby

UHUINE 0.6bg v.{fHN/NnG 388 qofiniimi 4 o[uEIm

TN Y RIUAANRSNTANSUNLARE:

Sludge Drying Bed : 5-beds: 25 m x 23 m x 0.6 m effective depth
ANSUMIAR E-ANSIMAUST: bEY. x Bmy. x 0.9Y. Sl {iEagmn
Unit volume of lagoon : Approx. 345 m® each (total of 1725 m3)

guinnmugisMsuat At medy. oo Bgwe (uivonbEy. {Hnan

c-9 mﬁn‘gﬁﬁﬁgmiﬂﬁ Clearwater Reservoir

mingngRmnie Smeifapnguimng ginsamoiiutsndiign anoam
hnsEEMAgn  €rlo0y.(RRIN  MENUMUERMARDHHSMYSITN 81 midjigs
yimiGnaRympgee  grigsdimandgmmnidpmognney dndigi
IHMEE  antinwanimgss  dndignigne Swdisihe wunmngumiss S

AMMEOHFNETNNGNT 1 MITeMA IWMITmmsiian MemUSiisR 4.10 9

DB LG RNRENTnkYRSHthaEE:

Detention time : 4.14hrs.

iBIian C.9C 151

No of reservoirs : 2 reservoirs (2,850 m? each)

Bg8ini M b (bggow. [HyanFimiiuwe)

Dimensions o 48mx12mx5m effe(';tive depth x 2
g CEY. x OB, x ¥Y. NN {UHgMN x B
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c-99 @Etﬁtjﬁﬁﬁﬁ]ﬁﬁﬂﬁ Clear Water Pumping Station
pumieiBuanByulneymi (81 yutgsy TSugindung  geYwEnGpEim

IBUIERMN UBRIY 9.984 18 mMO0.000w.[HAAN/IE IREjmMMeRn tisandgimiGh

e tRHUEIEM iBuintnk SamAmuGyts |

NG MIEG

Elevated
Pressure Water Tank
Gage
Ty % ANGHSA
%
Flow meter
Clear Water Reservoir .ﬁ"{jéjéﬁ
REIC Gl v

JUMN 6.99 [HRguMINBtIYYERane

gﬁiﬁﬁfﬁmﬁﬁaﬁ Horizontal double suction volute pump T{UASYY gfsgum‘é’aﬁmamﬁ

apiin  dndysSnegmd  idwhgueiBysisoiouDmaneitn guituting

gpiiial  tuiAsyYmsas: [pitiamsyegs  guisumsifundadniyyisinigy

GgmWREHMNEI 1 Sesyspinainngisgs: dvwmeminay YsEnEiv oo kw

w v

Rl R Ve T s e [ [

AN GRw TSNy EERRGIEmegsen M Y:

Number: : 3 sets (including 1 set for standby)

5989 m 1Y GRhwEs okt TMpEmD

Type . Horizontal double suction volute pump with dry sump

[uing yEIRMEUMSUhiTngy thigunummasn (Saiueg)
Capacity: : 283 l/seach I

BRI G /NG piyuRywe

Head : 48.0m

] CE.0%.

c-9rl mﬁmg‘é'ﬁ Elevated Water Tank

RgjtnmigmisinitssmirRigamimsgiSnmsontiy  anfmgGrgmitums

w

(oigding Shuhnem SupiantuiauThilnnEs U DERY 1 muimasiim suging
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9,000%.{fHAN IBURANIMITHWSY IHISYHSHaNG 9

Number: : 1tank

989 9 aNgY

Type . Fill and draw system
{ing whgdinemBuunsn
Capacity: : 1,000m? ’
sans 9.0008. [fiiAN

HWL . +53.85m

fisgnges  + gm.cEy.

¢-od mmmiighiatg]n Other Facilities
C-96-9 fignplning [pinny Sampling of Process Water
RIGAGEME Sngumamiany Sunmens [Himsymeiguugtienss ummi

RS E R DI I BRI DR R

¢-96-1 guRINERDitens:S

st G SIURINYG (R gims Bt iignmmigan  Sinenigudng  §8-
jurigsiiiangy ugitAminaRS Sunindwaintantenssii s gunmigucnsing
BunnIaRE (HigimwEtms BejmsgEmimunGiianed DniupuseEs degoisdn
IINYGTRSs TINES[RpHaRER 1ind BoesGuw ipme Gaty midmanm
u BEpRTEhwEEEmn B amwanujupiuimibusniinusrsuiasansm

(5]
W
v
a
g

8w wHuimitifs iBEjmnew pinuGRNEnT |

G-96-m munidodgn
mindodpmnisime Sodpned si;elisawdsywigiyw  Tmupienny

yigl gty Susiagmaniginms gHMagIghnnins(y 1 ginssjums:

Descriptions Size (mm) Materials
diunes 61l (wyy  [UtAG eI
Raw water 800 ]|
anuythi
Distribution chamber to flocculation/sedimentation basins 500 x 2 D]

UguiuiEn 161 MmuhRnn M
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Settled water to filter units 700 DI
M 191 misins

Filtered water to clear water reservoir 1400 DI
GmimeguiglmisgnGnaig

Treated water transmission 1000 DI
UENSGHEIG

Sluudge to lagoons 250 B]|
WRARIGIG M

Backwash water drainage to backwash water recovery tank 800 D]
UGN RE]U 161 misgnGnitmumanis

Backwash water return to distribution chamber 250 DI
gritmennt SHpwtislvgtisnm

Distribution chamber overflow 800 DI
Ujiiugvisnm

Sedimentation basin overflow 1000 DI
UjifEHE

Clear water reservoir overflow 800 x 2 DI
Uil AG A

In-plant water service 150 DI/PVC
MDA GRME

Chlorine solution pipe 100 PVC/PE
GO R IA

Alum solution pipe 100 PVC
TORIRgRILIR RG]

Lime solution pipe 100 GS/PVC
GRELRS R

C-9G-¢ trgsifnm

migsgisIgaiuSssisnumeinuRtuaningwTams  gige Sugsiudm
EigenE ANoaSyE mgusgnwndnaytd Bmnsppiony Bdmsuiimn
BAGNGR  AunwwesmiumAEL Y mmigsfatmginegiinm . mmnssiigd

MUSHA GIgIHNY SUIghnuu(H 84 DethARRYYET tiinr

C-90-t Mg
mmInISs[giniinjiEagwishnaen s Mehadmsprsuisumsnigs

ggrgfiisimoneiy sulindfneimadin ugtfnss Suugtitanimafs  mitnd
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BNUHARY Mitndwgis! Biugusn 1 hieinbms mitndwasningnwn Sungmw i
wsminndw  Silwnr SHugtEshsaInEEn Y usi{us usinutupln v
geHwENG gyl wwifiallgny Shonant  Aigkdinums/dmanan  UgUEHREN

SINIGeEAMSINY SH{HimsRuge il

G-96-9 mmidniminise)

mmIBnoMINAsSgwms  Juwms  Gndunwiijwg it Wwikieng
Sod/idiudn Bugimntaninontl niguenGn uys wivguRinigke BuGmniandts |
c-98 ﬁn&ﬁrgs/t’ﬁﬁmm Transmission/Distribution Pipelines
G-98-9 mituitsnius Zoning

migagiEmeifusiuhaGmn gumanune SuEisnmunmimimG mAmyen
yto g nsmhsigadiin s R gy iEu D |

) o

c-96-b [uiigied

J o

wgan g iigigiginte Sugihndpiime dndminfiruanisnomw NsEntuEylg

(=4

IS ANRUSMARAMEY 9

G-9&-m Ufi
dnfisnnwgiens  (goo  1gl  dooww,  Su{ginfiimelenntiusiieiii
wwhgmimdvsiduiginfinme: un Qo wintimnsn yn QB winvanmEd Bhyn Qm

RINURIMYEHEATE 58 Q6 AnUanANAINSThI 4

C-96-G fiimignidumehising midnpr/s Ainbiagmo
MY c¥ opasimiSaniupapdis  donsaunssnoitsminfiggmi
RepignIwsnmuiisdniynsywoRa g me BobE 4 BesUmNRIEM ARG

R MIGRRINDURSEWY MSINiNGISHIMmmMITg[eH SR 4.17 4

ignituaAsgsudusiBuigRARRE R Uty SuiginuRnatpin

m
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MmoMAIy UEL[g 1ghiEsthidomATHE okl ¥

JUMN 6.o1 thiin{uhgisnmwituRRginm F/s |

C-96-G fiimignidumsthising minpF/S finkisGmn Water Demand Applied for
F/S Priority Project
MY GE s miGnERuIosiig

%

Inmsmsanssniinsminiigiams

RoniSmIwnnmi  dnoynSuwe  dwgme bobbd  Sgs{utnmIRmENSY
SHIMIGRRNDYNSYWY MSINMGISHIMWwmInl SR 4.17 9

v U
1

igniduRsgisudusthwy HuuhgRigdGRpuEMTstyn Suplinunanan

3}
o

Uit mommi vEYjg 1gli{EsthgomAituig) Bobb

=3

JUMN €.9b hfinipigisrmwisunbnig st F/s thugan: g |

Nk G.E ﬁ;fﬁ']igﬁﬁﬁﬁjimLﬁﬁﬁﬁﬁ:‘mﬁgﬁﬁgm91‘-':!g"] Bobl
Distribution o Population Wafer DeTand
Blocks - annmig ﬁgi MISH

gﬁ%ﬁﬁmm v (Nos.) i (m*/d) .[HAn/ig

Domestic
:ﬁtmgws 56,360 10,490
Commercial

Qfsl mﬁiﬁg 6,630 2,990
Sub Total
83115 62,990 13,480
Dc;mestic
Bigima 58,090 10,810
Comn:ercial

Qfs2 iy 4,810 2,170
Sub Total
P 62,900 12,980
D(;mestic
Floj181§18 46,720 8,700
Commercial

Qfs3 R g 12,580 5,660
Sub Total
by 59,300 14,360
Domestic

Qfs4 El°jis1§18 71,130 13,240
Commercial 3,280 1,480
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muing
Sub Total
QiNY]
Domestic

Total Risighs
(F/S Area)

G

74,410 14,720

232,300 43,240

Commercial
muinyg
(HUS F/S) Total
pifegE T

27,300 12,300

259,600 55,540

G-98-¢ mitmuruamisnmw
GIMGHI G MSAANS [G{BHRMEHYIN O#O0 kPa 1gISwIuHISTN T8MI{T ettty
JUBGSGM]S  exponential  formula IWTIHHIGHIIE Hazen 8% Williams

msuinMmisigunmuhwnnmhisE gunigl:

nn 6.5 mihidnEagdnneing midnn F/s pnglsnmw

Descriptions Design Remarks
titmes MIGHN AN ESENEY
Target year -
goliﬁ“lﬂjim 2022 FIS MItdfin

F/S Area daily maximum
distribution capacity

Design capacity Q =56,000 m*/d X
URMOAING Q=t00008.[FAAN/ 13 IBERMIEAEI
HARUGIE [OBIE AudUs Fis
Peak factor hourly ,
THHMNA RMAZRIBER (=10 [UBTTE
Hourly maximum distribution
Design distribution capacity q=3733m’h capacity s _
AINUYRMEHEI g=melmm w.{fHn /15 A
IR

Existing T1: 500 m*, +48.00m

UBUJE T : BOOH.[HEAN +GH.00%.
KTC T2 : 500 m®, +53.85m

KTC T2 : BOOH.[HHAN +Em.CEy.
Proposed T3 : 1,000 m*, +53.85m

FINU T3 : 90001.[HEAN+ EM.GE.

Elevated water tanks volume
and hydraulic grade

GUIANAME SHUSHHHON

Applied formula Hazen Williams formula

o H =10.6660 C*%1 D*#0 Q*1 L
JUBSIHUMSWABRRLND H : friction loss (m) JuBg Hazen Williams
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H i HUSEhsansg.)

C : friction coefficient (= 110)

C THHANARE (=990)

D : diameter of pipe (m)

D :yemHTm (8.

Q : rate of flow (m?/s)

Q tH[MMBWI (u.[HnAn/ing
L : pipe length (m)

L :iiudos (s

Minimum hydraulic pressure
RS ENEHPORHY]I

[ 150 kPa

At the end of distribution pipe
igtguisgoiisnmw

Analysis software
software RRILIF BT ME

WaterCAD V8i Edition

Bentley Systems, Incorporated
{1 Bentley BRITH

THRANATMNSRTRHA

susmmiuuw  gigl

iglpiagfitaliangian dind 18 wmEy EATGHNTSEWWA) 1

o)
W
]

B

foNg 9.9

o

NUSHsEIs

insgimniimamusmI

PPWSA

sutusgpiny  TRUSITINY
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Jumn 6.om F/s ftnudnpuihguga/ismnme
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GRwmiHG TetgshnmigEutgimiGn  mugtiywe mewy 191 SR 417

fgidnmuBmymBnodiineadmn  SufinuShiminw peaiidiun  Bdjmpdmiims

o ’

=) o o o o d ’ y &9 ) o °
mAmeREon iditn  onotssminfigamigasadnim: ety Suamsiel W

AINBYEMNYsHIG:
Priority Project: 56,000m%d To meet F/S target year 2022
RInuHgmo 9,000u.[nAN/ig  iREjEIBMY MIGnN F/S gimaisl bob
2" project : 13,380m*/d To meet the long term development plan in 2030
RINuGN: om.mgos.Fnnn/ig  Bdjaustssminfigsnusnmiiuangibomo
Total : 69,380m*/d 2030 requirements for the Central Zdne
fITU 28, ME0w.[HAAN/IE  SyimisinEHnomAnNAMe [HELomo

wiidoddEssnoyntywy  Sudmunagiinssanampnigsitunsunmas

N e MBRERIG:

Block Designed pipe length (m) Designed supply pressure (kPa) Area (ha)
ufi A iutocs. RINMEIMERARNC kPa ) iticha)
Q1 83,680 Max : 380 to Min : 180 > 150 860
Q2 47,040 Max : 430 to Min : 190 > 150 620
Q3 97,700 Max : 390 to Min : 180 > 150 880
Q4 131,350 Max : 420 to Min : 170 > 150 1,000

Total
f7U 359,770 3,360

(ingtodsudmeitumstanfwnsniisiod SnofinissmnmsuinmeRi{ms

pusitgl

Priority Project Pipe Sizes (mm) Designed length (m) Material

FINIHGMN guitos (uy. frnipoiis (e eaans:

Main Pipe 800 4,450

tnsdiy Dl
700 16,250 DI

Sub Main Pipe 300 20

Gndiym Dl
250 13,240 ' DI
200 10,440 PE
150 41,820 PE

Branch Pipe 100 1,400

Gionwiton PE
80 272,150 ' PE

Total 07U 359,770 m
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Sond. AuNsuRNED &SR SoEsEe

tnsminRig@antewn  srRwsa  ifigimuinniian  insmindaihguig  §

o

iRumstimginamidnpissidumse: () Wimandrgiugn IBumeisding KTC [ug
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NNY 9.M UIENUsAMEmI

Proceedings Competent Authority Required Time Remarks
No. samems HNGINSUUEAY fgimnneutian fNgaimes

(1 stage): Authorization of Expansion ( BnmAmwEe) miﬁg@ﬁtmﬁm[‘t&iﬁiﬁgﬁ

1 Authorization of water supply expansion MIME, MOEF 2-3 weeks -When 2 months elapse, the application will be approved
mingmmtnwnfnuigsmigdgusn (emonths) a“toTatica[!y' o

- lﬂ-mmpm mmm’mlmeﬁgmgi miiﬁgﬁgsﬁ{giﬁiﬁmmtﬁ
(wie) AL TI9E

(2 stage): After MIME permission before Land Acquisition ( SAMAMAIGE) : I[.ﬁ']tﬁﬁﬁ'liﬁsl%n%iﬁﬁ'j MIME B8MITREMAE

2 Permission for taking water in and occupation work TSA 1 month -Intake chamber/Tower and Raw water conveyance
pieces A o o3 pipeli'ne. o A
MIHSMHTNWIWAGASUNRANIMIMNI -USUMINGH/UH UNNSHIHNSHEYMG

3 Permissivon for taking water in MoWRAM
MIEgEMEIRGRER[ A

4 Biosphere Reserve’s permission Tonle Sap Biosphere Reserve Office Included in the -Construction of raw water conveyance pipeline in Buffer
IHSMEReR It G of UNESCO (MOE) No. 2 procedure | Zone.

T C iindwmiminsiiiSueignu | ndugupins | -miasidmisiungneymAnutusgng 1
18 UNESCO (MOE) mise B

5 EIA permission Department of EIA (MOE) 2-3months -Refer to Chapter 11.
MIHGEMBUEMIB AN EIA SMVAZS EIA (MOE) B-mie - IUNHNYRO9

6 Landscape Protection Area’s permission for water Department of Protected Area (MOE) | Included in EIA | -Refer to Chapter 11.
main works. L AN ISRUSMIENT (MOE) THUCRIRY EIA | - THSHRoo |
ﬁ"liﬁSjtjﬂﬂ’ﬁﬁiﬂﬁmﬁmmﬁjgﬁgtﬁﬁﬁsmmi v
TANALNE

7 Multiple Use Area’s permission Department of National Park (MOE) | 1 month -Refer to Chapter 11.
mIEgEMABUSIH Mgl MWheisgensthi (MOE) ote -INHRYR99 4

8 Community Fisheries’ permission Fisheries Administration (MOAFF) 1 month -Refer to Chapter 11.
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mirgEBNNUAYSISANg TR MAIISANG(MOAFF) oie -INMROH99 9
) -Pump station and raw water conveyance pipeline.
-anSwyEsHinisiuRgREYmE 1
(Beforehand negotiations for compensation and land
acquisition are necessary)
(BB {HMeMIBRIYSHNTMIgHREMIEhs
ot Genid
9 Strictly Protected Inundated Forest Area’s permission Fisheries Administration (MOAFF) -Refer to Chapter 11
mms}@%ﬁﬁném:mﬁmmﬁﬁm% TEMASISENG(MOAFF) -IHNNYH99
(3 stage): After Loan Agreement and during Detailed Design (BamAmIGm): thmﬁ%gLﬂHLmﬁﬁﬁ Etﬂgﬁﬁmnﬁmmﬁjﬁ‘p
10 Permission for construction (of building) Department of Land Management, 215days before -1f architectural design is conform to Cambodian style,
s sy ey Commision | comicion | s
w8l sniunfiwny S o -iidsthmildnpanusjgigimusnUengh
(DLMUPC) ATRIRI 3 - .
CMENIHANGIASGHITS 1 yeminnia
SR TMUMINIGANUAeH 4
11 Application of electricity leading-in Electricité du Cambodge [ EdCl 1 week -Thg first ap_plication isto l?e don_e at'the beginning of the
ﬁﬁtﬂﬁiﬁ?@ﬁﬁﬁﬁjﬁ Hﬁﬁﬁﬁgm 1 EdCl gm@iﬁ Ste;r?g:rddgeagn stage and discussion is to be done on the
-mngisyw EhtnoiRudamamudnndiEs
SHMINMANEHiEw i 4
12 Occupying work pieces permission for water mains Siem Reap Provincial Hall Short term
GGIMSIRANITHSEME anisdinigHte NG (BN juseinmg
13 Negotiation for repaiF payment of road pavements Department of Public Works and 1-2months -Approval and negotiation of road repair payment.
BITNI I BRI SUBTE Transport (DPWT) 9-Inig Mt BB MRS SSRGS
A HEINIAN: MISUERTMmS s
(DPWT) )
(4 stage): During Construction (BAMAMUGE) mmﬁqt&nﬂﬁm&
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14 Permlssmrlfclr opfmng site/closing site Hgifﬁsa Sﬁijﬁﬂﬁtﬁﬁgﬁ BN 1 weekd (-:ﬁr?sptll’ll,(l:?::ilgl‘TS are sent at the beginning and the end of the
miﬁgmnpﬁiﬁﬁ/ﬁgmig’WS DLMUPC U . e 4 e o .
- -fﬂmgfqsa[gitgisﬁmmmmﬁﬁstﬁmmﬁmmi
e 4
15 Permission for connection of electricity EdC 1 week -EdC controls from start to end.
a o ) & o ] aa o ) ) D
MIHSEMANUGHMNUHEAS MU - EdC [gﬁnsmmmimmﬁﬁﬁmﬁmﬁ 9

-Finally the contract is concluded.

-AgsNuthEmeisidums |
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Civil Works
QTRETSERY

16,932

23,399

2,340

42,672

Intake Chamber

UgUGGILINGHA

16

132

13

162

Intake Pumping Station

By EEREYME

555

739
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1,368
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Elevated Water Reservoir

igfitny

- 228 553 55 836
ﬁﬂijfégﬁ
Water Conveyance Pipe
e v ee 1,448 11,710 1,171 14,328
UNINGH
Transmission/Distribution Pipelines
o o - 12,178 4,638 464 17,280
ijhﬁmS/IEﬁmmgﬁ
Mechanical/Electrical Works
- a o 8,148 1,136 114 9,397
MINITYMSs /H'Ejﬁ]ﬂ
Intake Pumping Station
e _ 2,086 259 26 2,371
@Smgﬁgﬁﬁﬁﬁm
Water Treatment Plant
- 6,062 877 88 7,027
m'ﬁti[,ﬁ[,ﬁ[,mﬁﬁij
Direct Construction Cost; (A)
“. o o . 25,080 24,535 2,454 52,069
IBIANKTAT (A)
Physical Contingency (10%) for (A); (A)"
- Y ,go y (10%) o (_) *) 2,508 2,454 245 5,207
IBWBMNTMAT (10%) WNT (A); (A)'
Price Contingency (FC:1.8%, LC;7.9%)for (A)+(A")
- o 2,215 11,423 1,142 14,780
IBUIBIAA (FC:1.8%, LC;7.9%) MINT (A); (A)"
Engineering Service; (B)
4,200 954 96 5,250
toiiirgny (8)
Physical Contingency (5%) for (B); (B’
‘,y ,go y (5%) ,(_)( ) 210 48 5 263
IBWHMNNATIN (5%) WNY (B); (B
Price Contingency(FC:1.8%, LC;7.9%) for (B)+(B'
- geney( 0 _0), B)+E) 278 304 30 612
IBUIBIAA (FC:1.8%, LC;7.9%) WINY (B)+ (B")
Institutional Development; (C)
“w. o o o 860 55 5 920
IBHAIGIS aNUS ()
Physical Contingency (5%) for (C); (C'
‘,y ,go y (5%) ,(_)( ) 43 3 0.3 46
IBWHMNTNATIN (5%) WNY (C); (C)
Price Contingency(FC:1.8%, LC;7.9%) for (C)+(C"
P gency( 0 -0), (C)+(C) 68 - ) oL
IBUIBIAA (FC:1.8%, LC;7.9%) WINY (C)+ (C)
Land Acquisition; (D)
w s oy 0 273 27 300
iggmug
Physical Contingency (10%) for (D); (D'
‘y i y ( 0).(')() 0 - 3 20
IBWHMNMAT (10%) WNY (D); (DY)
Price Contingency(FC:1.8%, LC;7.9%) for (D)+(D'
P gency( 0 -0), (D)+(D) 0 o ) -
IBUIBIAA (FC:1.8%, LC;7.9%) WINY (D)+ (D)
Compensation for Agriculture & Fisheries; (E)
- ) S 0 83 8 91
ﬁ;s’Eu}G’]ﬁﬁJ-'ﬂ NAMAINY &I86NS (E)
Price Contingency (FC:1.8%, LC;7.9%) for (E) 0 . L .
‘fgmi‘hmn (FC:1.8%, LC:7.9%) BINT (E)
Administration Cost (1.5% of the above total)
. - o - 0 864 86 951
tililmtﬁig’ﬁ]ﬂi (1.5% ‘iSﬁgSﬁJlﬂiB’]mmﬁ)
Project Cost
35,461 41,074 4,108 80,642
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f.om snninmtiansamu

MNSNUIIAN SR{MATAMWGNTEING MSUMMANMNG (.6 ensi{ms:

mnd fl.e mnbnatiansamea e

tﬁ-mm mgﬁ' 2009 2010 2011 2012 2013 2014 2015 2016
Total Direct Construction Costs
M sl : s 52,069 11,108 15,119 16,226 9,615
a3=[i} ﬂﬂh@mﬁj i)
- Foreign Component
R ME UGS 25,080 - - - - 7,287 6,570 7,177 4,046
- Local Component
S ERIMERYS TS 24,535 3,474 7,772 8,227 5,063
- Tax on Loce;l Comp
= o 2,454 347 7 823 506
ﬂgimﬁjmﬁjmﬁﬁﬁﬁﬁs
Physical Contingency
\{ﬁﬁjmmnmﬁ%ﬁjﬁ 5,207 - - - - 1,111 1,512 1,623 962
- Foreign Component
T 2,508 - - - - 729 657 718 405
- Local Component
AT MERYETS 2,454 347 777 823 506
- Tax on Loca‘l Comp
= S 245 35 78 82 51
ﬂgiﬂjﬁjmﬁjmﬁﬁﬁﬁﬁs
Price Contingency \ngﬁmmn 14,780 - - - - 1,518 3,877 5,341 4,044
- Foreign Component
T 2,215 - - - - 441 535 737 503
- Local Component
ﬁjmﬁjmﬁﬁi’]ﬁﬁé 11,423 979 3,039 4,186 3,219
- Tax on Loca‘l Comp
o S 1,142 98 304 419 322
ﬂgiﬂjﬁjmﬁjmﬁﬁﬁﬁﬁs
Engineering Services ‘;ﬁjj”]?fgﬁg 5,250 545 1,001 1,001 1,001 1,091 341
- Foreign Component
R MEUIIGHS 4,200 - - 436 873 873 873 873 272
- Local Component
ﬁjmﬁjmﬁﬁﬁﬁﬁé 954 99 198 198 198 198 63
- Tax on Loca] Comp
= o 96 10 20 20 20 20 6
ﬂgimﬁjmﬁjmﬁﬁﬁﬁﬁs
Physical Contingency
?ﬁmjmmnmﬁfﬁjtﬁ 263 - - 27 55 55 55 55 17
- Foreign Component
T 210 - - 22 44 44 44 44 14
- Local Component
T MERYS TS 48 5 10 10 10 10 3
- Tax on Loca’I Comp
~ o 5 1 1 1 1 1 0
mmmmmmnggﬁﬁﬁs
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Price Contingency ‘fgmmmm 612 - - 17 71 109 149 191 74
- Foreign Component
M MBUITGES 218 - - 8 3 50 68 86 32
- Local Component
B MMERNEUS 304 8 34 53 74 % 38
- Tax on Local Comp
NGB RMERISUS ® L 3 5 7 10 4
Institutional Capacity Bu}lding
ﬁﬁﬂﬁﬁjﬁgmmq\nﬁs 920 183 183 183 183 187
- Foreign Component
IERMATIIGH 860 - - - 172 172 172 172 172
- Local Component
AR MATNEUS » 10 10 10 10 15
- Tax on Local Comp
NSRBI MARNEUS ° 1 1 1 1 1
Physical Contingenc,y
igwhmamata 46 : : . o o 9 9 o
- Foreign Component
AT MATTIGH - - o 0 9 o 9
- Local Component
MRMERNEUS 3 1 1 1 1 1
- Tax on Loca{l Comp
NSl MMMERNEUS 0 01 01 0.1 01 01
Price Contingency \f“@ﬁjmmﬂ 91 - - - 9 13 17 22 30
- Foreign Component
B MEUIGH 68 . 7 10 13 17 20
- Local Component
BTMARNRTS 22 - - - 2 3 4 5 0
- Tax on Loca{l Comp
NSUBRMRMARNEUS 2 : 02 03 04 05 10
Land Acquisition mﬁnﬁ‘t} 300 300
- Foreign Component
UHNIMRUITGH ) ) - - -
- Local Component
ARMATRUS 21 - . 213 . - - . .
- Tax on Loca‘l Comp
NgIBMMMERNEUS 2 : - 27 - . . . .
Physical Contingenéy
igwHimnmita 30 ' : 30 . - - - .
- Foreign Component
BUTNEIMRUITGH ) - - - -
- Local Component
MRMATNEUS & - . 2 . - - - .
- Tax on Loca{l Comp
OSBRI MARNEUS s 3 : - :
Price Contingency \f‘gﬁjmmﬂ 26 - - 26 - ; . ; .
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- Foreign Component

UBRIMRAUITGH

- Local Component

B MMERNEUS
- Tax on Loca‘l Comp

ngUiE B MARNSUS

24 - - 24

Social Compensation ﬁ%ﬂﬂﬁﬁjﬁﬁ 91 o1

- Foreign Component

SUBRIMBUITSH

- Local Component

BTMARNRUS
- Tax on Loca’I Comp

NSl MMMERNEUS

Price Contingency I“@ﬁjﬁ"lﬁ“m 7 - - 7

- Foreign Component

SUBRIMBUITSH

- Local Component

BTMARNRTS

- Tax on Local Comp

nguiE I MARNEUS

Project Administration

ﬁiﬂ"fjjgmm 951 1 1 203 275 296

175

- Foreign Component

SUBRIMBUITSH

- Local Component

BTMARNRTS
- Tax on Loca’I Comp

NSl MMERNEUS

864 - - 1 1 184 250 269

159

16

Total Project Cost ?ﬁﬁtnﬂﬁﬁ'ﬁ' 80,642 - - 1,045 1,419 15,399 22,288 25,037
w 1

15,455

- Foreign Component
BIIMHUITSH
- Local Component

BHEMARNRTS
- Tax on Loca] Comp

NguiEI M MARNEUS

35,461 - - 466 1,137 9,614 8,940 9,830

41,074 - - 526 255 5,259 12,134 13,824

4,108 - - 53 26 526 1,214 1,383

5,473

9,075

907
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Descriptions US$ x 1,000 %Total
it
Eligible Project Cost Components
fidgfinusindmiania
Direct Cost Items, net of taxes
fiwminie ngag 49.6 58.0%
Engineering Services, net of taxes 5.15 6.0%
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iRy Ngrg

Institutional Dev, net of taxes

Hilgs s ngeg 0.91 1.1%

Subtotal, 2010 Price Level

fyy RIBHIN B090 55.68 65.1%
Physical Contingency

BamwmATIRHY 5.26 6.2%
Price Contingency

GAMIRHY 14.30 16.7%

Total Eligible Components, Current Prices

ro7uigusygiinensmg 75.25 88.0%

Ineligible Project Cost Components
fiwfmistanistvathminianind

Land Acquisition

migeEy 0.3 0.4%
Social Compensation

sumugaaignasye 0.09 0.1%
Project Administration

TR 0.95 1.1%
Subtotal 2010 Price Level

ATy AT D090 1.34 1.6%
Physical Contingency

samuthitaiRie 0.03 0.0%
Price Contingency

BamHi 0.03 0.0%
Tax of Direct Cost Item

ng wBigrnisniithel 3.84 4.5%
Tax of Engineering Services

ngiihidgny 0.13 0.1%
Tax for Institutional Development

ng wimnninfigans 0.01 0.1%
Total Ineligible Components

royuiginnEstusmanianiam 5.38 6.3%
Total Project Cost, Current Price 80.64 94.3%
ryusiuinyg igusys

Add: Capitalized Interest  During | 4.85 5.7%

Construction
Uigy MITMATUgSHMNUANM

Total Investment Cost for the Project 85.5 100.0%
rojugsisinarinGiing
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Descriptions Million US$ %Share
vitmu ANSEAN RENL
Eligible Cost Items 75.25 88.0%
SidgaingmIania

Capitalized Interest 4.85 5.7%
MI{MAGSISINe

JICA Loan 80.11 93.7%
fngsi JICA

SRWSA Equity Contribution 5.38 6.3%
migsh SRWSA

Total Financing Resources 85.5 100.0%
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Descriptions US$ x 1,000 %Total
vitnw RITU %

Basic Construction Cost 7.31 65.0%
BB ER il
Physical Contingency 0.73 6.5%
gamesthiitagi
Price Contingency 1.88 16.7%
BAMEOTRY
Total Project Cost 9.91 88.2%
VA
Add: Capitalized Interest 1.34 11.8%
UlguMIMATIGS
Total Investment Cost — Pipelines 11.26 100.0%
RITUGEISIUNA

MUMIMSANSISsMSEIANSIWHgHWH 90% thinmwmiiah 81 0.& %
MHENHRRIAM [PHHGNIEamusiHise |

M G0 tssmsﬁ:rgiammmmﬁmqnmmnj KTC

o~
1

Descriptions US$ x 1,000 % Share
vitnt MIGITY %

KTC Pipeline Disbursement 8.92 79.0%
MIBAMEIBMIN{HRUAMMITE KTC
Capitalized Interest 1.34 12.0%
MI{MATDSS
Total KTC Pipeline Extension Project Loan 10.26 91.0%
ITURANGISMINTRRUAMIvE KTC
SRWSA Equity Contribution 1.0 9.0%
MBI EIUA SRWSA
Total Financing Resources 11.26 100.0%
ROJUBSWETIIR
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ANSEANEIYIA FITU
Electro-Mechanical Equipment | 9.40 0.34 4.04 3.01 2.01

BIIEMSH-HRwS
Physical Contingency (10%) 0.94 0.03 0.40 0.30 0.20
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Financial Cash Reg.
Year Stage Study No. US$ million | Milestone of Activities
- Samames ISR dgimitim AR MNTIME
thaenis ANSEAN
2011 | Engineering 1,3, 0.086 Engineering Design Starts on
Design 4&5 0.467 Priority Project.
MIANIENY MIANI AR TIR B NIEINNm
gmn
Pipeline expansion project
commences.
W RERnEnEruame
Land purchase for Treatment
Plant, pd compensation
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el B RR b k!

2012 Start of 1, 3, 0.027 KTC- SRWSA receives 40% of
KTC Project 4&5 0.336 total plant capacity
TR BRI HEMOIRIGHttIes
KTC 1 fHNUSGIBMERN C0%i KTC

Engineering Design Works on
Priority Project.
MIHNIEREENRNEMEmo

2013 | Start up of Priority | 1, 3, 0.262 Actual Priority Project Starts.
Project 4&5 0.710 AinumsmntiangmiiRy
UG EAINY KTC continues to expand -
mgm additional 20%. KTC ugn{in

B0% Uiy

2014 | KTC 1&4 0.308 Works  for  priority  project
complete 1.464 continues.

L2 kargarKMeragGaTiPaBbnp
HIOUERURAT KTC pipeline completed — KTC
KTC 100%  operational. KTC

bBa©b;dMeNIrkar 100°

2015 | KTC Loan pmt|1&4 1.651 Continue Project works
starts 0.950 MANIRINIMEMOUE
IUHTIRERANNS
KTC KTC fully operational. Pipeline

loan payment on starts. KTC
21ANIMI 900% 1 MTIRBEIHALD

2016 | Proj. finish 1&4 1.006 Project completion, startup, testing
IOBURINY 0.950 BENUAIN iRudinnims

1515
Pipeline loan payments continue.
USRI

2017 | WTP 3&5 2.400 Priority Project is operational.
Starts . 0.950 FINHMGMNRiANimI Payment of
BN interest on JICA loan starts.
Wiy BUIRBIUMITG JICA. Pipeline

loan  amortization  continues.
S RO E R D)

2022 | Payon2 3&5 4.490 Loan Amortization starts on JICA
Loans 0.950 Loan.
gOHRANGE b DR EANTANUTEEY RIS

JICA

Pipeline Loan amortization
continues.

UgrHTNUTEEY 1oRANS
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wame igjinign
2026 | Fy11 utilization of capacity is achieved. GGUIMSMI{U M BERAINMUSH
2031 | Interest Rateup |3 &5 6.120 Higher Debt Service Payments
m:mﬁtﬁs 0.950 due j[O adjaustmentv in interest rate.
SN NUANIZHT
WM MI A
Pipeline Loan amortization
continues.
MR RRANSISIgOdTIaAY
2041 | Interest Rateup |3 &5 6.960 Higher Debt Service Payments
m:mﬁtﬁs due :[O adjijstment' in interest rate.
GETRTNUNIZH
WM I H N MI A
() M i
snninedIigEn (g mennns hwauimuminigeewime:
AHUCNAth mitiggnginesanainnmumgenthitam-missaiimw

St Iy HRIAMA TSy RUMIE HHmIuTigen |
o igEnpiammimodieniasamiintisiasmahrGRutimegaiuny
TMSMIgURE BSR4

o igGRpiEURUMYmMAETEAThiuuEsGatiy 4

faiaminaiiuingn

aUy——

misig g gimimpmmapineigipaigistivmsmousyg vills

MSILIw I & g9

o

o fu¥ ool mgnmisfinimiis(uigsn-wAdiun KT SUHIMONGH

=3

0 .4

BG g nsRIBetEsRANGIGS |

o fux) Boon ighinmigmfiNtMSMNnTIRESNNIMI WHHYSAANHSHURHRS

=3
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e fitii

=3 =3
1

JICA 4

Bobl miumumIgAEgHimmmumIn yruigemisumIiREng

o IMWH BOLY MIBIMNEINMUERMOIUATNNEISIANSEUMIaiRemI

nfnUIgy 4

MIERUHRIgEnIon ¢ @ gi  pivnsAlnauhwumeginiinugiHg

MIBAMUITRNY SHMASIANMYWESSHILINUINE UNUBMEH{IMATIANMITM Y

SHTIANT RS MIAE RNt A

Sinnsmitagnifgii[pimsijusigihenmeiiisg

iufiRwRvigisulu

amismhngiae  Rgjamesigiaadsindnthenjenywitpguy wgnis

IANIMIAN AR S YU 9 MSUINMEEewI{my:

o DIANIMIANARH © 84 B [Himsimdm® mesEimisimeinshghAne |

o Dinfrmiannngh m 84 ¢ wummsgimisimenstnigismye 1

MNY G.90 WSAIEING R SungRaTsdifImIaniuiiei G |

NNy d.90 sigimisau-mnutsemisio canaganmgim

Descriptions

Trial Run 1

Seansmianmingy o

From Financial Study
7t09

Trial Run 2

Sinnsmiantingy ©

From Financial Study
10 to 12

Trial Run 3

SeanImIEnmng m

From Financial Study 13
tol15

Trial Run 4

SraRImIEnAngY ¢

From Financial Study
16 to 18

diune

fmignnsim fmignpsim NmIgnnsim Nmidnpsim ovigiod

fligie 9015191 oMmigioY
Years 2012- | From 2012- | From 2012- From 2012- | 2017- | From
i 2016 | 2017 2016 2017 2016 2017 2016 2021 2022
Operating
Expenses (5yr) | 8594 | 14.170 | 8.594 | 14.170 | 8.594 | 14.170 8.594 | 14.170 | 18.146
samewdinnims ¢
Depreciation
Expenses (5yr) | 1.421 |15.397 | 1.421 | 15.397 | 1.421 | 15.397 1.421 | 15.397 | 15.397
Samewiians g
Interest Charges
(5yr) 1.633 | 16.488 | 1.633 | 16.488 | 1.633 | 16.488 1.633 | 16.488 | 17.598
HMIA g
Income Taxes
(5yr) 0986 |0 1.047 |0 1.108 |0 1.108 | O 0.658
AgUBIIABIAN &
Net Operating | 3.944 | -9.986 | 4.188 |-9.407 |4.432 |-8.249 4432 | -8.828 | 1.930
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Profit (5 yr)
ginneSianiers ¢

Total Revenue
Requirement (5
yr)

BANRIRITT B3

16.578 | 36.069

16.883

36.648

17.188 | 37.806 | 17.188 | 37.227 | 53.729

LESS:
Operating
Revenue
BONAITHID

Other

2.690 | 2.253

2.693

2.259

2.696 | 2.270 2.696 |2.265 | 1.767

Sales
(5

Water
Required
years)

H{YIMIUASH ¢

13.887 | 33.816

14.189

34.389

14.491 | 35.536 | 14.491 | 34.962 | 51.961

Total Billed
Water

Million m3 (5yr)
piiRwiEen ew)

m
NS

30.190 | 57.316

30.190

57.316

30.190 | 57.316 | 30.190 | 57.316 | 82.478

Required
Average
US$/m3

igGnthunjy

Tariff

m
Us$/8

0.46 0.59

0.47

0.60

0.48 0.62 0.48 0.61 0.63

Tariff in KHR
(US$S x 4,165)

igGnmig
(US$x4,165)

1,916 | 2,457

1,958

2,499

1,999 | 2,582 1,999 | 2541 | 2,624

Indicators ajusini

RGC
Infusion

RunENIghATNL

Equity

Required in
2015, in 2016&
2017

mimnsig) boot &
©o9d &1 bood

Required in
2015, in 2016&
2017

mimnsigyl  woow
# 109 81 hoorl

Not Required
Baggimi

Debt Service
Coverage Ratio

REMARTENNT

twhinne

Less than 1.0 in
2021 & 2037

HEtiie,0 fiE

=%
1

mole 8% ome

Greater than 1.0
16830 9,0

Greater than 1.0
106830 9,0
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Table 8.1 Applied Consumption Ratio for Residential Water Tariff
NN G-90 MIfnnmaismsDmasnsuiiusnimbisihs

Consumption Blocks Actual Consumption Ratio Applied in Study
(ingismaiime REMBTSMITD MeitAtay | MidHn
1-7m3 10% 10%
B onm g

§—15m3 15% 20%
fumoty

16— 30 m3 25% 30%
fovummos

Over 30 m3 50%

BT mo o'

Proposed 30 — 60 m3 Mt MO AT HO g 30%
Proposed Over 60 m3 MitElHGAIN 90 g 10%

AENMATSMI D MASHgHRPINAIRNUEIMIGHN i agismn{ima
WU o R o ¥ B R oD BRI MO B+ issthwansinmnAeIgutssAaniER Bt
negisdnigiusmMwshrgiusgmuhrGRglmemniuny  eusimagn
B manhywsnigentigmasy  ihwwmesminindusiwhngeniusindritsy
WENU N oTmnBme§nt ey st i uSamaimengis i
ogitaguiusSpdtsinm: « muisummaismiimd Biuh 6 80 o W Bn 0
b BRI MO B (UIASAINHIMEMMIUSEES 00 % IswmmallmaGul moy 4
geEnsuinpumnaentd iastingwmagiginginsigigh (mo gl 208 ) 4
inmtnnusigissRunnigidinEnmnattaiisihesinmmin 50 ¥ WM
WwiGnl 50 ¥ ARABUNIASNANGAYE 1 ANOAANMOTERMIAGAY MnmEYD
Lmﬁgﬁ?m%ﬁjgigjmmm%@mﬂ?%g‘étﬁmﬁmngnmimﬁ‘iﬁgtﬁﬁmtﬁﬁﬁtmm];ﬁﬁgﬁtgmﬁinﬁ

g&msn@mgt&mﬂﬁmmmﬁ:

NN G-9B wmmDMHSHmyaanmmi

Tourist No. of | Bed Bed per | Per 60% | Water MihUtdl; | Max.
Accommodat | Units Cap. Hotel Occupan | Use (a) n. (a) x 1.25
1ons tg9 sl | el | @Y mag | @712
MIENA -
AMmens A
181 90%
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Beeinme

Guesthouses | 208 4,315 21 12 108m3 86 m3 135 m3

Ordinary 95 9,341 98
Hotels

RSN

B

Hotels
MR

28

High-end 18 5,359 298 179 1,620m3 | 1,200m3 | 2,000m3

ko1 300 Ipcd.

pamMIRiag: spnismianfisihusjeRpine 90% Gnioammititgs
wsianfigitgs onle i/ wammi (e 890%) 1 HEMIHMHERmEL EnY
@ﬁgﬁ@?@%tﬁ%mm Moo MW{s Y guiseimAnSm{imaRntigiisusniitusnan
isipigwaammitingfgs ookbo g /g (orlé 8 moo Hp/Mi/ig 8 moig e
u' /90008 1 tuEAnE i maEmHEetTaUEinE 0 ey guissfiaiiman
HRUTNG D000 ¥ /2 ¥R OW00 BM/A8 HYUTE 4

geeiamf: HEIsMIANAISITYEEREITN 90% ANvRsRamAmsifEaniis]
§gs ol ifp/wsdami (LoifH 2 0% HLthﬁlmﬁjﬁﬁﬁwﬁmjﬁgﬁ@ﬁgﬂ@?@%
wivw moo @Rt geissdimanGriPmamnuinihsusmiitu ey
BRRAMARIGEY 006 § /18 (0B 8 Moo WE/Mi/ig & moig 8 § /9000 i 4
HHANE B NASMBiTRUEigh o.bE gumy fuiseRim{D maSnHRTImD
olo © /2 B 900 § /A2 HUTTE 4 giman B e snanuingHIgitiEseEmi
ot ShnyjiTnshiifissiswsmigwishiegiuisny 9

geissishnueyemnguiiaasigenandsanmimingnygimsnanggs
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(© mnbigan

mifangigenmun]y  IdumuiwsmsiSan(gimisi miudsgmoghnign
1eginfeny RmsuinagRmni ¢.om mugrufaignuiag o B gumni 6.06
mugeufaignias b1 siggmidamgaulaigining oful mstiinhs

[HimsHnnPEeRn{my:

o tiiwGo: minsigmnuiivmemmisiheitumsenisifsdgutiugs  eanit
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i{FeRsiushimAnumid memafiag 9

o Nl mingipmaBaigenignmangrymstiBnfndtvgs  en:
iwwmnReidiupinslsnivnihwiimmamedesihe e mnsioge
mantinmImARgryREssInsgdnuNiTaise 4

) o » o m
mny &.om mingeiufinigsn o ajm/y )

Trial Run 3 SiaNsanng m

. . Consumption 2017
Roe5|dent|al Ratio 2012 Option 1 Option 2
SIS AR e DSVl ME[NIE!
0to7m3 10% 1,100 1,300 1,550
8to 15 m3 20% 1,500 1,800 2,100
16 to 30 m3 30% 1,800 2,300 2,500
31to 60 m3 30% 2,000 2,700 2,800
61 m3 & up 10% 2,000 3,100 3,000
Average/m3 1,750 2,300 2,464
Commercial
MANgnRY
0to 100 m3 20% 2,300 3,240 3,000
100 to 1,200 m3 50% 2,770 3,600 3,000
>1,200 m3 30% 3,220 3,765 3,000
Average/m3 2,811 3,578 3,000
Overall Average 1,999 2,582

Note: Proposed tariffs are in real terms. Tariffs do not include price escalation due to inflation.
aimes: magaiuifnigGmesiignianamanatah 1 igGmissEsnsnvurpumisisiimsinuigumssismmis |

igipumidnpigaudnigénmmas o AnfgimEniginisl®l ook nums
HeinnBemBuigsnanomnimamedisiheping m 181 mufsgywhgutun
wMAD maigEnigamangny gt €de gwthuiginuujugisl itwms

o™ m
Hi 9o 1Ij/E
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min{giimwngnigingigl book puminsinhdsmgnigEndnomndm

MuISINSIIAG M 16 1 MIRsgMYWR I UWHHWMIHNNIE

RIGRIH € % SUtuigsnuLjugis] itumaiin bodd 1fju/y 9

u
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mnk &.9¢ T§nMmae b ago/s
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Gig
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AMANEHY

Trial Run 4 Sinfiennng
Residential 2017 2022
- 2012 Option 1 Option 2 Option 1 Option 2

FOSIEe finGo | Siwle | dfwGo | siwde

0to7m3 1,100 1,270 1,520 1,280 1,840

8to 15 m3 1,500 1,750 2,000 1,780 2,200

16 to 30 m3 1,800 2,250 2,500 2,310 2,500

31 to 60 m3 2,000 2,650 2,700 2,765 2,800

61 m3 & up 2,000 3,100 3,000 3,250 3,000
m

e/ o 1,750 2,257 2,412 2,332 2,514

Average/m3

Commercial

MANg Y

0 to 100 m3 2,300 3,100 3,000 3,300 3,000

100 to 1,200 2,770 3,500 3,000 3,600 3,000

m3

>1,200 m3 3,220 3,900 3,000 3,880 3,000
m

Il 2,811 3,540 3,000 3,624 3,000

Average/m3

HHIEMA 1,999 2,541 2,624

Overall

Average

Note: Proposed tariffs are in real terms. Tariffs do not include price escalation due to

inflation.

simei:migaiuifinigGnise RgnnBansmamatyh 1 igGnissBamentumumiRstin

iglinpuigmeHERInmis 4
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6.6.¢ MIlMuugmam B Affordability Analysis
(9 igdnqig o

IRGRUYEIURNTMISINS Y UGRUSWIMBTNMIMNUTIUENTE Boon |
Thwirdnmesspeiie vimimunBnm SauhesI BN B.6% 181E
Book Buuive m.a%igigl boory wmmaifwiHESmEjuSHsiyumpIUiEuUiH

IBUEIEA FUTHHLTI G ISR EE ] URN Y [HANT ¥

NNk G-9¢ MINAMMMONYPUENTIganmage misiths

Residential 2017

miglg 2012 Option 1 | Option 2

) fiiwGo | Siiwsl

Ave. Residential Tariff (KHR/m3) 1,750 2,300 2,464
&l uRnodieihsarn/ )
Unit Consumption Rate (Ipcd) 114 124 124
R [MAIGRCG /g0 /i)
Average Nos. of Household 5.7
HeSRsYH]H
Ave. Monthly Consumption (m3/family) 195 21.2 21.2
miHsn g EEEie (8 /Ean
Ave. Monthly Bill (*KHR) 37,511 | 53,625 57,462
TRy YN EEie G
% of Ave. Income 2.35% | 3.36% 3.6%
BAOUTYE [ BRAMMAT
Ave. Monthly Family Income (KHR) 1,594,120
gapmiganiusienys]y G

Note: *10% VAT is included.
piEnel: UM VAT 10%

IRGRUYEIURNTIERNANGAY 1 SIEN AR Y I URITINAMIT
uifinigén RuswueiBamnimiing  whistesmugnéusanigniemsinis |
MIENAAGTMATS I SRR YL S ITR HIMORIGRia  snuitjuigiSuiganm
muk]siudigrmigrgnsungmnsiiusnotiingo 8ud musguwnneng

minpmeigRmangny geeinme:
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Table 8.16 Affordability Test 1 for “Case 1 Water tariff”, Commercial
N 3.9 MIANTHNRMONEIY] 9 ﬁiﬂﬁ\fﬁﬁﬁﬁﬁﬁgg mnﬁgﬁg

MR SRWSA iBanmanmemI

Commercial 2017
moReHY 2012 Option 1 Option 2
o fiiwGe | tiiwde
SRWSA Unit Cost (KHR/m3) 3,093 3,936 3,299
?gnﬁmmﬁ'jﬁﬁmmgwﬁﬁmmjﬁm(ﬁjm/ﬁm>
Own System Unit Cost (KHR/m3)
Tsanmuiigmeissciin e
Max. USSL0 4,165
HEUIT US$1.0
% of SRWSA to Hotel Own Unit Cost* 74% 94% 79%

Note: *10% VAT is included.
eienel: UM VAT 10%

misnfnHR N mmATEEnanTERgmsIMAn i uigiSumBAmwa IS

IGHEINEA  USMBARmEaTiouEIMOnGnieny  SetemanmEn

1GEIGIANIG 4

Table 8.17 Affordability Test 2 for “Case 1 Water tariff”, Commercial
N 3.90 mrﬁnﬁm.jhmnmﬁmm 3] ﬁinﬁ‘ﬁ;}ﬁﬁ[ﬁtﬁgg mnﬁgﬁg

Commercial 2012 2017

mﬂﬁﬁﬁﬁ Option 1 Option 2
NiTGe RiTaIGk

SRWSA Unit Cost (US$/m3) 0.74 0.94 0.79

Eﬁﬂﬁmighﬁﬁmmjﬁﬂﬁ( Ban/ B (KHR3,093) | (KHR3,936) | (KHR3,299)

Tourist Unit Consumption (Ipcd) 304 314

RO OGS RRNTEMSNEIAN (B D6/

Ave. Days of Stay per Trip (days) 3.5

IS EE ] OIS

Tourist Ave. Consumption (m3/trip) 1.06 1.10

MDA SHMBE]Y (Bm/iGm

Water Cost(*US$/trip/tourist) 0.79 1.04 0.87

IBGRMEE]Y (Ba/uGn/igaEInN)

Ave. Tourist Expenditure (US$/trip) 425

MIBAMWYE]Y AN/

% Cost of Water/Tourist Expenditure 0.19% 0.24% 0.2%

MATTiREH/mIsameigasin

Water Cost per Day(*US$/d/tourist) 0.23 0.30 0.25

Summary Report
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inGnnNeIY g/ ig/igmsini

Water Cost/Room Rate
i8Gn/igugs

- US$15

1.50%

1.98%

1.66%

Note: *10% VAT is included.
eiened: v VAT 10%

(&) Ig8n{miag b

IRGRBUANTMSINS 1 WGBSR METNMIMNNE Y EUSNTE

Bood 1 THwipEnt ] suEie vinMrmunBah SnuteE] BT HaE Yl

B.mE% 85 m.ene  ISpnIEesEMuYEE]Y

gl book S¥ ® bobk

Myt 1 mmaismioififwipdmajuds sapuaruisnmigueiEh

~» o

RETMALIN 6%

IS BN HE ]SRN U [FNT

BEMIGANNYSINW ENMINAMINASHENMIHATG MG 4

Table 8.18 Affordability Test for “Case 2 Water tariff”, Residential
NNk 6.6 MIENANUMNAERURNGIgenTash mieihs

Lo R S R BN P IR

Residential
Risighs

2012

2017

2022

Option 1
EINIEL)

Option 2
OIS0

Option 1
MEILELO)

Option 2
Niigh

Ave. Residential Tariff (KHR/m3)
~» =4 o v o m
IBGRMYE | BNUISIhscju/g H

1,750

2,257

2,412

2,332

2,514

Unit Consumption Rate (Ipcd)
RO AIGRCB [/ gn /i)

114

124

134

Ave. Nos. of Household
HeSRsYH] Y

5.7

Ave. Mon. Consumption (m3/family)
=} IX=4 m
miitﬁtmﬁjgﬁmﬁﬁjﬁ( B /ED

195

21.2

21.2

22.9

22.9

Ave. Monthly Bill(*KHR)
TRy YN Eie G

37,511

52,653

56,248

58,789

63,366

% of Average Income
SnNTtheE]sRahMAID

2.35%

3.3%

3.53%

3.69%

3.97%

Ave. Mon. Family Income (KHR)
gapmipaniusienys]y G

1,594,120

Note: *10% VAT is included.
BIENEG: UM VAT 10%

inGnuy puURnUmangny &
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MR HANBMATS I AMY G BIUa HEMOIRG R sN Ui ugisy
iganmehuEjsUGigRmIigrynsunmmnudiugnog boor Sibobl

iMutiing b Bmssguwnnsdnomaimaignmaigiy saidintiing

G99

Table 8.19 Affordability Test 1 for “Case 2 Water tariff”, Commercial
N G.98 mIﬁnﬁthmnﬁIHLhJU 9 ninﬁ‘fgﬁﬁ[‘mﬁglﬂ mnﬁgﬁg

Commercial 2017 2022
mofc e 2012 | Option1 | Option2 | Option1 | Option 2
o fiwGo | fiiwdEh | Siwde | Niiwsh

SRWSA Unit Cost (KHR/m3) 3,093 | 3,894 3,300 3,986 3,300
?gnﬁm:g’wﬁﬁmmjﬁﬂmﬁjm/ﬁm>
Own System Unit Cost (KHR/m3)
Tsanmuiigmeissciin g
Max. USSLO 4,165
% of SRWSA to Hotel Own Unit Cost 74% 94% 79% 96% 79%
AT SRWSA IB0RMME]

Note: *10% VAT is included.

aiEned: UM VAT 10%

o MIARHANGMMATEERGNTERGHBIAAEA  ijuigiSumitamwesiyis

grigwuinimd  vinasmagauiafivoasymaghaGnaieny  Bete

MEEEMSEINIG Y MmISAMwesiuimi{DmasnEBntamgusiymiE

o W

=3

pAuspufinHRtin  0.bd%  AindigénisgniswEimn B ©.o%
RNGIEEN IenpNigusTigiE) bobb |
Table 8.20 Affordability Test 2 for “Case 2 Water tariff”, Commercial
NNk 600 MIANRAUMORNY Y B nGigenuinsl maigry
Commercial 2017 2022
Moy 2012 Option 1 | Option 2 | Option 1 | Option 2
o fiiwGo | fiiwdh | fiinGo | Siiwtl
SRWSA Unit Cost (US$/m3)
tganmiERIG e 074 | 094 0.79 0.96 0.79
Tourist Unit Consumption (Ipcd)
MIDGRGNTHRNISMBINACBH/DH/ID 304 314 324
Ave. Days of Stay per Trip (days)
mianfisithussoIln s 33
Tourist Ave. Consumption (m3/trip)
MG SRt EEE (/G 1.06 110 113
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Water Cost (*US$/trip/tourist)

IRGRTEE]Y (Han/ubn/igasini 0.79 | 1.03 0.87 109 0.9

Ave. Tourist Expenditure (US$)

. - 425
MIBAMWMYE]E (Zan/i6m

% Cost of Water/Tourist Expenditure

% e ° o . 0, . 0, i 0, . 0 . 0,
Mt §En/ misamuwensin 0.19% | 0.24% 0.20% 0.26% 0.21%

Water Cost per Day (*US$/d/tourist)

Eﬁﬁﬁgh@fﬁ ('@@/Eﬁ/tgmﬁmﬁ) 0.23 0.29 0.25 0.31 0.26
WaterICost/Room Rate
inGn/igusy

- US$15 1.50% | 1.96% 1.66% 2.07% 1.71%

Note: *10% VAT is added.
BIENEG: UM VAT 10%
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