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small Neogene basins

)
-]

Volcano-sedimentary units (mainly Triassic, some -
Palcozoic). A:andesitic; R: thyolitic.

% C-P  Palcozoic sedimentary units (mainly Carboniferous-™

Permian).

ZONES OF INDOSINIAN FOLDING

boniferous-Triassic).

% DC  Anticlinorial zones in Indosinian fold-belts (Precambrian-
Silurian mediumtohigh-grade metamacphics; Devonian-

Quaternary sedimentary rocks and unconsolidated
sediments. I:Pleistocene; 2: Holocene. Includes some

Neogene - Quaternary platform basaltic rocks

Mesozoic sedimentary units (upper Triassic-Cretaceous)

CT  Synclinorial zones in Indosinian fold-belts (mainly Car-

INTRUSIVE ROCK GROUPS
E] G Acid — Intermediate intrusive suites
G; ~ Pre-Carboniferous
G, - Carboniferous
Gy - Triassic-Jurassic
G4 -~ Cretaceous

STRUCTURE SYMBOLS
' —— Regional faults, known and inferred
——  Geographical linecament
= Axes of Cenozoic epeirogenic folding
——=====  Liniits of terrancs, known and inferred

e Axis of swell in buried pre-Tertiary basement

‘f Intramontane grabens (Neogene)

Casboniferous rocks, deformed and slightly metamor-

phosed).

EXPOSED BASEMENT ROCKS OF THE KONTUM MASSIF

@ PC  Precambrian-Early Paleozoic granites and high-grade

metamorphics.

(Source: "Atlas of Mineral Resources of the ESCAP Region,

volume 10, Cambodia", 1993)

B 2.2 AYRTF« 7 EHEREATEHE

THE STUDY ON GROUNDWATER DEVELOPMENT
IN SOUTHERN CAMBODIA

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Sty

R

ey




.....

W . g

IR B £ A B
£9* ,. -)'L ;§%§:§SE?

2 T

\ )
' /( \\\ AN
SN EA \\ > ’/_»\‘z_-q-‘ \3
N\ &5\%} \{SM‘\;;\

Vo
3 |

\ain of Prek Thnaot river

E £ -
> = S @
o 8§ € ¢
© a @ ©
> s & &
2 > &
g g § & F

Q = £ @

mmmmmm

Hi
B

w
XAl
Bz
6o
X

mn:
SRR

[:’ Alluvial Lowtand
m Old river course

1340000

¥
,.\i N ,’4;‘_'_ .
NN i
o & s S & b S & )
(o] o o (@] o o o o Q
(@] (@] o o o o (@] Q (@]
(@] o o Q Qo o (@] (@] Q
N (@) [+ 0] O <t N o [ve] [{=}
(28] [30] N N N N N - A
™ A - -« A -~ - - -
(WIN-INLN

2-5

T

¥
Rz 5w
THE STUDY ON GROUNDWATER DEVELOPMENT

, IN SOUTHERN CAMBODIA
JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

T

K 23

" 380000 400000 420000 440000 460000 480000 500000 520000 540000 560000 580000 600000 620000
UTM-E(m)

10 m)

raphic contour line

(EL

T T
/(/ Topog

’ Exposed bedrock




il 3 j i I D S S
(VDIr) AONIOV NOILVHIJO0D TYNOILYNYIALNI NVdVT | (b66L JeUElBIoag Buoxay :50in08 Eleq)
VIAOSINVYD NHIHLNOS NI : )
LININWDOTIATA YILVMANNOHD NO AANLS IHL uoijels moj4 JoAlY .
K Wi e
VBEOE WL+ H b (W)I-WLN |
ooo_owo ooo_ooo ooo_owm ooo_omm ooo_ovm ooo_owm ooo_oom ooo_owv ooo_omv ooo_ovv ooo_owv ooo_oov ooo_owm
_] //. /\w -00009L 1
.//.m,)imﬂ/
Yo
_ T ° -0000811
TR oNTT O
g ] ! 5\
1 wd fw _/lﬁv / D30 AON 100 938 g(ﬁ—_w”5>§ YAV YW 834 NVl ‘OOOOON —\
...................................... - ooooz g “,,v R o po o £ il 2 By 0 1
B = .wv o
................................................ [
_ ) N % g -0000221
(A Buoxapy) buon yeaN _M ..................... [~ 00002 M
7 ’ 3
i ,/A / & -0000¥2)
. . 00008 W_ %u.
D3AAON 130 aumﬁ:(ﬁ__.._”u><! HdV HYW 833 NVl I“nml -N
- 0000 \w}
| (a1 Guosa ) HNId WONHJ 0000921 =
..... : - o000t £ oS \\i . = /1/,
B x /f r b
3 i f ol
- } i ssuw ) [/ SINONIO IO W MY ARSI N -00008¢1
............... X [OOSR ¢ T4 1114 ) = 3 ... / [N S -
i 'R , 2 ~00000€}
(-1 BUONS) WVHD ONOJINOM oooor - 2 ,,\ ° \W
| : *A\ g o © 0000z€
wef
I 1
K ('ary deg ajuoj) WYOX M3xd oooor
_ n - ~_ -0000vElL
T T T T 7 T 4 T T T T T




030 O0O0oooogd



oo o o30 oooooooo

030 O0o0O00O0aoo

31 000000000000

311 000000

0000000000 198000000000 1,14300000000 630/kmP0000
Dooboboobobobgo woboooboboboobobob ek3ubooboDo
OOO0b0 240000000000 vobsooobooooooobobooboboobog
OO0 v400OO0D0O0o0O0O0O 3100

312 0000

oooboboobdb 220b0b0ob0oboboboobo 172000000000
Ooooooboo 1866 00000 DOOO0ODOOO0OODOO0O sbUooOobboOoooboog
gogoobbobdogoooobbooouooobobbooooooboooooobobbooo
HEN

313 00000

Oooboboob 2000000000000 0DbODOO0bOObDObLObOnD 260000
ooooobobbbbbooooooooooooooobobobD 800 bboboobooog
oo booobobooooboboboobobon

199500000 GbPO 3268000 U0 760000000 DLO0ODLDODODOOODLODLDOO
035000199200 20%0 000000000000 000O0O0ObOOO0bOODbOnOO
DooboboobobobooooboboooobobooooborooobonDg
gobooobbooobooobbooobboobobood

gobboooobbboooooobbooobbodoooboboooobobobooon
gbobogobbooobbooobboobobuoonoobood

OO00b00 19900 7975000000000000000 1,31 000000 597.6 0
gobbboooobbboooooobboooobbbooooobobboooobbobooon
gobbboooobbboooooobboooobbbooooobobboooobbobooon
gbobooobbooobooobbooobooobbooobboooboboooonon

31



oooooooooooooooooo

314 000050000

gobboodnb 1o boonobobooobno essugunonboan
100000000FSEDPO 19960 2000 U0 D ODOOUOObOOooooboooooobooooog
gobboodobooi1cbhboogoobooobbooboobg

() 0O000000000O000000000000

(2 00000O00000O0O0000O0000000000

(3 0000000000000

(49 00000000000

(55 0O0O0O0OC0O0O0O0O0O0

() 0OOOOODOOOOOOO

(7 0O0000O0000O0O0O0000O00000O00000000000
(8 O0OOO

(9 00000000

(10 0000000000 O000000000000

gob0Od 190200000 GbPO O OOOoooo 7vs5000000d

3.2 0O0O0OO

321 000000

gob ssuudopoooboooooobbobbooooobobbbooooobbbbooon
goboboodbooooobooobbobooo sgbbuooobboobbuooobLboOon
goobobooooobbooooobobboooobbbodoobDbbboooobbbooOoo
gobbooobobooobooobbbooobboobobbooobboobbOreesudn
goboogboogrseEDPOO0ODODODOOODOOUOODO eOUOLDDOOOO

() 0oOOoO

(2 00000O00000O00000000
(3 0OOO

(49 00000000

(55 0000

(6) 0OOOO

3-2



oo o o30 oooooooo

3.22 0O0000O00OMRDO

MRD D0 4doddooooooboboobbbobododooooooooboboboobobbooboooa
gooobooboobobdoooooooooobobobobbooMRD OO0 ooo @
gooboboooobobbooooobobboooobbbouoobobbboooobbbooOon
gobspoouoouoooboo 3a0d

323 0OO0OO0O0OOOOOO

OO000000oooooboboboOoObOU00o0OooooooboDbDDO Committee for
Agricultura and Rurd Developmentdd CARDO 0 19940 00000000000 0OOOOOO
0000000000000 0O000ooO00ooooooooooooooooooogo
O Provincial Rural Development Committee ] PRDCO 0 0 0 0000000 OO0ODO0OO0OO0O
0000000000000 0O000ooO00ooooooooooooooooooogo
00

324 00000000 Village Development Committeed VDCO

gooooboobooboobobodooooooooooboboboobboboodoooooMRD OO O
googouoobbbbboooooouoobbbboovbcoogoobboboboooovbe
gooboboooobobbooooobobboooobbbuoobbbboooobbbooOon
OO00U000o0oooououoooouoooobobDboVillage Water Committee VWCH [
vDCUODOOO4Ooooooooa

MRDOOOO vDCOOUOUOOOoOuooooooooo

s 00000 DOOO0ODOOOOOOD

s (00000 DO0O0O0DLOO0ObODOOnon
s 00000 DOOO0DOO0O0

s (00000 DO0O0O0DOOOOODOOO

s JO00O0O0O0OO0DOO0OO0

s 00000 DOOO0DOO0O0

s 00000 DOOO0DOO0O0

s JO00O0O0O0O00OOOOooOd

gobd sgudooobooobooonb vbcooboobooobuoobooboooo
241%00000bo0obbddoboo0bbo0obbououbDbuounobbOod 50%

3-3



oooooooooooooooooo

U3wibioddbboogobooonobooobobooan

032 dodooogvbcoodd

oo ooo vDCOOOOO ood
ooooboooog 496 28 5.6 %
goooobgo 690 350 50.7 %
good 1,114 292 26.2 %
oooooo 1,090 9 0.1%
oooooo 1,138 333 29.3 %
oooooooo 1,275 386 30.3 %

go 5,803 1,398 24.1%

33 0O0O0O0O0O0O0

331 000000

goboboooobooobbooooobooooboooobooooMiMED DOODODOO
UOMAFFO OODOODOOoOOMRDOOOOOMIMEOUODDOOOOOOOOOODOOO
DbhoobooboobooboobooboobopPwsADUD OO D OOOMARF D ODODO
gbobogobbooobooobbooobobooobobda

Doobobooo MrROOOODOODOOOOOODODOOODRWSDODODOOOODOO1993 0
OOobDOoobooMoHOOOOUODOODOO Central Water Baseld CWBU [0 UNICEF O O O
oobobobooobobobooooMRDODOOOODODOODOODO DRWSO OO
gooo

DRwSU O OUOODooooboboooboooboboboobobobbooboob soooo
OboboboboobOo12o00b0bg3200brRwWSO0ooooooooon

s JO0O0O0O0O00O00D0OOO00O0OO0O0ObO0bLDbO0o0obbuonDDbOoOd
s JO00O0O0O0OO0O000O4
s [JO00O0O0O0O0O00O0OO0O00O0O00

gogoobbobdogooobbooouoobobbooooooboooooobobbooo
DRWSUOOUOOUOOOOD 18s00bgboooooboboooboboooboboobon
goboogd



oo o o30 oooooooo

gooobobooopbRODUODOOOUOOOOOODOOOODDODOOO0O0OUOUOUOUOOLDDO
gbodbobobOobobob subuobuoblzotdleo oo oonon
300 bbogubobooU g3 ubuooobboobn brRwsO oo boono
goboboodobogooboooobbbooobbooobbooobbboobboono

332 000000

MRD O 19900000 474400000000000 3165000 00n0bobooonood
gobogglseuuudbobiodubbognobiood 2300 s30ppoooboan
oboodosowdn o bddobodobobooobooonbn 330d

OOODRWSDO 19 0 1200000000000D00O0OO 40833000/000 1600
UOOOOOOUNICEFOUOUOOobbbuoooobbboooobbboboooobobooo
gobboobbooobooobbooobbooobboo 3400

DRwWSOUOUOOooOooooobooobooobobuooobbo 1booob 3e000bg
gosognon isooootlddbbouubbooobobiooobbOodnobdg UNICEFO OO
gooobbodoooobbooououobbboooobobbooooobbbooo
HEN

333 00000000

OO000000000D000001983000M0UNICEF O Clean Water Supply Program [0 U
gobogooboboodgobo UNICEFOD b ooobobooobbooobobuoooboboon
O00doooobobboboboOo0o0o0oOog 198700000000 0OUydCentral Water
Basel CWB)U L OO 1500000 19930000 71720 0000000000O00OO

199400 CWBUO MRDUOUOUODOOUODRWSDO UNICEFOUOUOUODOOOOOOOOOOooOd
gobogooobrwsSOodO 19950000000 bobogobooooog 12,267 0
gobbooboobooobooobbuooobboobDb 1018 00 MRDOUNICEF OO
gbobog 208200 NGO DOOOoooboooooboooo 3500

MRDUOODO 10000000000 1800000 bboonobooobbooonnb 2200
gobbodgd 2s0dbooooboodobuooobbooobbooobbuoo 000
gbobboooboooobuoooboboooog



oooooooooooooooooo

334 000050000

MRDO 200000000000 68000 6 OUUUOLODLDOO0OODLOOLDDOOOObDDOO
gobog sgobodieeebhzoooldpodobbooobooobobooooboaon
goobobooooobbooooobobboooobbbouoobDbbboooobbbooOon
goboodobonD sugobobogsononog voeo0bggobbooobbooooboon
gobboodoboobogoboo ssgdbboobbo rv20bbbogobboooboon
goboodbonb sbuguorsSEDPOD D OO0 DOOOO0DLOOObLbOOOLbLOOn
goooNcoObobbobobobobbbbobbbobbdootdodduduuouooooa
gobbooobobooobooobbboobbooboboudobooooboon
gobboodoMRDOOODOOOOOD 2030000000000

34 0OO0OO0OOOOO

gobboodobodno esobuoddbbUUuNICEFO OO0 ouogd NeGonood
gooboboooobobbooooobobboooobbbouoobDbbboooobbbooOon
gooboboooobobbooooobobboooobbbouoobDbbboooobbbooOon
gooobbodooooobobbooououobbboooobobbooooobbbooo
HEN

gooboboooobobbooooobobboooobbbouoobDbbboooobbbooOon
gooboboooobobbooooobobboooobbbouoobDbbboooobbbooOon
gooboboooobobbooooobobboooobbbouoobDbbboooobbbooOon
gooboboooobobbooooobobboooobbbouoobDbbboooobbbooOon
gooboboooobobbooooobobboooobbbouoobDbbboooobbbooOon
gooo



& 3.1 199 8FEICHIFHMAAD

No. |Name of the Province House- | Family Male Female Total Area Density

holds Size (km2)

-1 |Banteay Meanchey 111,866 5.2] 283,242| 294,058 577,300 6,679 86
2 |Battambang 148,315 53] 388,338| 403,620 791,958 11,702 68
3 |Kompong Cham 313,019 5.1] 775,329 832,584] 1,607,913 9,799 164
4 |Kompong Chhaing 82,452 5.1 197,299| 219,700 416,999 5,521 76
5 [Kompong Speu 115,576 5.2 287,299 310,802 598,101 7,017 85
6 |Kompong Thom 106,835 5.3 272,676] 295,778 568,454 13,814 41
7 |Kompot 104,920 5.0, 252,818 275,086 527,904 4,873 108
8 |Kandal 205,992 5.2| 515,809| 557,777 1,073,586 3,568 - 301
9 |Koh Kong 24,962 5.3 67,629 64,283 131,912 11,160 12
16 |Kratie 49,297 53 130,021 132,924 262,945 11,094 24
11 |Mondol Kiri 5,673 5.7 16,367 16,025 32,392 14,288 2
12 |Phnom Penh 173,232 5.8/ 481,385 516,601 997,986 290| 3,441
13 |Preath Vichear 21,481 5.5 59,232 59,928 119,160 13,788 9
14 |Prey Veng 194,019 4.9 445,139{ 499,990 945,129 4,883 194
15 |Pursat 68,206 5.3 172,945 187,346 360,291 12,692 28
16 |Ratana Kiri 16,754 5.6 46,399 47,789 94,188 10,782 9
17 |[Siem Reap 127,086 5.5| 336,740f 358,745 695,485 10,299 68
18 |Kompong Som 28,013 5.5 76,858 78,518 155,376 868 179
19 |Stung Treng 14,304 5.7 40,115 40,863 80,978 11,092 7
20 |Svay Rieng 98,219 49| 225,094} 253,005 478,099 2,966 161
21 |TaKeo 154,971 5.1f 377,037 412,673 789,710 3,563 222
22 |Oodar Meanchey 12,563 5.5 35,027 33,809 68,836 6,158 11
23 |Kep City 5,367 5.3 14,046 14,631 28,677 336 85
24 |Pailin City 4,116 5.6 12,360 10,484 22,844 803 28

Tonle Sap Lake 3,000
Total 2,187,238 5.2| 5,509,204 5,917,019} 11,426,223| 181,035 63

Source: Genral Population Census of Cambodia 1998




%33 WARREFHE (1/2)
1996 1997 1998
Budget (Million Riel)
- Current Expenditure 2,198 1,579 1,310
Capital Expenditure (Foreign aid) 29 3,165 n.a.
Total 2,227 4,744 n.a.
Note: 1998 figure is tentative. Budget for capital expenditure is not yet determined.
&34 MmAREEFE (2/2)
Expenses In million Riels | Percentage In US$
Salary and compensation
Salary, compensation, and benefit of officials and staff 353 22% 141,200
Salary for temporary worker 7 0% 2,800
Payment for Cntractor 0 0% 0
Sub-Total 360 23% 144,000
Administrative expenses
Expense on equipment and administrative management 931,9 59% 372,760
Travel expense 237.2 15% 94,880
1169.1 74% 467,640
Public work
Intervention in socio-culture sector
Direct intervention 40 3% 16,000
Indirect intervention (assist village and community) 10 1% 4,000
Sub-Total 50 3% 20,000
Grand Total 1579.1 100% 631,640

Source : Ministry of Rural Development
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&35 HFHEAKBDFE
1996 1998
Number of personnel at DRWS 120 130
Total budget for personnel payroll (per month) 4,900,000 5,301,331
Average Salary per month 40,833 40,779
Exchange Rate 2,500 3,800
Average Salary per month 16 11

Note:

(1) UNICEEF is providing some office expense for stationary and repair of office equipment.
(2) Due to low level of monthly salary, most of personnel are actively seeking secondary jobs.
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K36 EMOEHBHIIRR (1995%)
Province UNICEF | Others | Total Assumed | Population Rural Coverage
/ MRD number of served Populatio Rate %
User/ well n
(Estimate)

1 | Banteay Meanchey 83 348 431 180 77,580 389,095 20%
2 | Battambang 488 315 803 180 144,540 448,650 32%
3 | Kampot 551 86 637 180 114,660 468,717 24%
4 | Kandal 1,896 171 2,067 180 372,060 904,103 41%
5 | Koh Kong 4 0 4 180 720 27,445 3%
6 | Kg. Cham 927 0 927 180 166,860 | 1,455,617 11%
7 | Kg. Chhnang 923 0 923 180 166,140 280,115 59%
8 | Kg. Speu 1,090 30 1,120 180 201,600 445,759 45%
9 | Kg.Thom 4 0 4 180 720 467,760 0%
10 | Kratie 35 281 316 180 56,880 151,108 38%
11 | Mondulkiri 0 0 0 180 0 15,401 0%
12 | Phnom Penh 1,043 0 1,043 180 187,740 0 NA
13 | Preah Vichear 20 0 20 180 3,600 80,681 4%
14 | Prey Veng 903 199 1,102 180 198,360 890,586 22%
15 | Pursat 140 350 490 180 88,200 202,961 43%
16 | Ratanakiri 4 0 4 180 720 55,547 1%
17 | Siem Reap 253 50 303 180 54,450 565,018 10%
18 | Sihanuuk Ville 79 0 79 180 14,220 0 NA
19 | Stueng Traeng 0 52 52 180 9,360 38,894 24%
20 | Svay Rieng 382 170 552 180 99,360 391,127 25%
21 | Takeo 1,360 30 1,390 180 250,200 710,961 35%

Total 10,185 2,082 | 12,267 180 | 2,208,060 | 7,989,545 25%

Note: Total % excluding Phnom Penh and Sihanouk Ville

Source: DRWS, MRD
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Structure of Ministry of Rural Development

Minister

l State Secretary

ﬁJnder Secretary of State

F

Adviser

Cabinet

]

General Department for
Administration, Finance &
Planning Affair

General Inspector

General Department for
Technical Affair

Provincial
Department of
Rural Development
(PDRD)

District Office of
Rural Development
(DODRD)

Commune Section of
Rural Development
(CSRD)

Source: MRD/DRWS
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Department of
Administration&
Personnel

Department of
Training &
Research

Department of
Procurement &
Finance

Department of
Planning & Public
Relation

Department of
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Structure of

Provincial Department of Rural Development

(PDRD)

Director
PDRD

Vice Director

PDRD
Blfrc?au o‘f Bureau of Bur.eau of . Bureau of
Administration, Rural Primary Bureau of
. . Rural
Finance and Water Health Care Community .
Planning Suppl Development Economic
PPy Development

Sections of:
e Secretariat

Sections of;
o Clean Water

Sections of:
e Feeding
o Family Health

o Personnel o Small Care
e Finance Irrigation o Health
e Logistics e Micro Energy Education
o Planning & e Water Quality e Mobile
Statistics Experiment Medical
e Security Group
K 3.3

Sections of:

e Family Food
Security

o Village
Development

o Rural Road

e Supply for
Refugees and
Displaced
Persons

e Informal
Training
System

Sections of:

o Rural Credit

e Monitoring

o Community

e Small
Business

e Marketing
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District Driling| Well | ocreen | screen
No.| Province Commune V. No. | UTM-E(m) | UTM-N(m){ Depth | Depth | Depth(s) |Length{ Aquifer
Village (m) {m) (m) (m)
Dangkao
1 +Phnom Penh Sak Sampov 56| 484926 | 1266465 | 55.0 | 54.0 | 46.0-54.0 | 8.0 |Sandstone
Khvet |
! Mean Chey Weathered
2 Phnom Penh; Stueng Mean Chey 67, 488660 1275999 | 51.0 | 50.0 | 34.0-46.0 i 12.0 | sandstone
: Mean Chey ' ; with shale
! Ruessei Keo 1 26.5-30.5 ; Quaternary
3 !Phnom Penh Khmuonh 71! 484983 | 1283229 | 62.0 | 60.0 | 34.5-38.5 | 16.0 and
i Somrong 50.5 - 58.5 | sandstone
] Svay Reing | ]
4 ! Svay Rieng Koy Tra Bek 113 587748 1224037 {124.0 | 120.0 : 80.0-88.0 ! 16.0 ;Quaternary|
: Koy Tra Bek 1108.0 - 116.0
Rom Doul - B I -
5 ' Svay Rieng Thnal Thnong : 1221 595913 | 1245674 |100.0 | 96.0 ' 64.0-68.0 . 16.0 ;Quaternary|
| Trapaing Thmor ! . 80.0-92.0 '
- | Ro Meas Hak ! i . : T T T
6 ' Svay Rieng Chrey Thom ' 139 581674 ; 1266154 [130.0 108.0 ;88.0-104.0 16.0 Quaternary
. ' Dok Por ) i i . o
Chan Trei ; | i ; ,
7 , Svay Rieng ! Prey Koky 162 618359 i 1216428 |} 150.0 | 144.0 '104.0 - 108.0; 20.0 ,Quaternary
L | ChamKarleiv ~ ', = ; 1240-1400
- | Svay Chrom ; i , i I B
8 . Svay Rieng } Cham Bok i 175} 574586 | 1218825 |157.0 153.5 136.0-148.0 12.0 ,Quaternary
| Toul Khpos . | 1
i . ; Doun Keo ' ; ' . !
9 Ta Keo Roka Krau 181 478603 f 1212775 | 59.0 59.0 41.5-57.5 16.0  Sandstone
Preach X ‘ ' .
R R - il ST TN U PO —..
10 Ta Keo Srae Ro Naong 198+ 465890 1212780 | 40.0 |, 40.0 * 26.5-38.5 12.0 Sandstone
Prey Maok ’ '
- T TramKek T T TS ovT T e maa TtoT T oo
" Ta Keo Kus 209 454635 1210199 | 52.0 ! 5§15 34.0-500 16.0 Weathered
Trapaing Thma ' shale
T " "Prey Kabbas N T N -
12 Ta Keo Ban Kam 222. 493749 1230039 | 93.0 93.0 75.0-91.0 16.0 Sandstone
! Ta Vong
T T T Bati o T T " "Quaternary
13 Ta Keo Krang Leav 242 471254 - 1239367 | 48.0 47.5 22.0-34.0 16.0 and
Ta Pen . 42.0 - 46.0 sandstone
Kaoh Thum .
14 Kandal Prek Thmei 259 506870 12305677 | 72.0 60.0 40.0-56.0 16.0 Quaternary
Svay Kraom
Mukh Kampul =~ T
15 Kandat Svay Ampear 288 495710 1311424 | 49.0 49.0 33.0-49.0 16.0 Sandstone
Krang Svay
" Angshuol "_ -7 "Quaternary|
16 Kandal Snao 322 475025 1280114 | 38.0 340 14.0-30.0 16.0 and
Angkor Chhey sandstone
Pea Reang 56.0 - 60.0
17 Prey Veng Prey Pnou 367 540495 1284118 }127.0 1200 68.0-76.0 20.0 Quaternary
Ka Kou 88.0-96.0
Me Sang -
18 Prey Veng Prey Khnes 388 553038 - 1260510 |120.0 120.0 88.0-104.0 16.0 Quaternary

Kampong Leav " 41.0-45.0
19  Prey Veng Ta Kao 393 540512 1274163 [127.0 1265 81.0-89.0 16.0 Quaternary
Kok Trom Kha 121.0-125.0
8a Phnum
20 Prey Veng Sdau Kaong 401 552924 1241861 |125.0 120.0 92.0-104.0 12.0 Quaternary
Prek Phdau
Peam Ro i 72.0 - 80.0
21 Prey Veng Neak Loeung 406 531212 1242164 }150.0 144.0 108.0-120.0 28.0 Quaternary
Prek Ta Sa 132.0 - 140.0
Samrong Tong Shale
22 Kg. Speu Sen Dey 426 454887 1259320 § 41.0 Abandon with
Samrong Cheung Phnom sandstone
) Samrong Tong ’
23 Kg. Speu Rolaing Chak 428 454500 1265612 | 34.0 340 165-285 120 Weathered
Sre Kak shale
Phnom Srouch "Sandstone
24  Kg. Speu Taing Sia 454 429542 1260960 | 24.0 24.0 4.0-8.0 16.0 with
Kiri Raksmey 12.0 - 24.0 shale
Phnom Srouch Quaternary
25 Kg. Speu Treng Trayeung 470 415052 1246371 72.0 Abandon clay with
Treng Trayeung ! sand
Thamkar
26 Ta Keo 459556 1216675 | 28.5 28.5 15.0-27.0 12.0 Weathered
Nang Sray shale
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=44 AEHICEFERNBEDEL

Well Province Village Fein 1997 (A) | Fein 1999 (B) (B)-(A)

No. Name {mg/Ly (mg/L)* (mg/L)
BH-056 [Phnom Penh Khvet 0.28 0.05 -0.23
BH-067 jPhnom Penhl Mean Chey 0.05 0.26 0.21
BH-071 [Phnom Penh|  Somrong 0.09 0.18 0.09
BH-113 | Svay Rieng| Koy Tra Bek 4.00 9.60 5.60
BH-122 | Svay Rieng Trapaing Thmor 2.70 540 2.70
BH-139 | Svay Rieng Dok Por 2,50 10.00 7.50
BH-162 | Svay Rieng | Cham Kar Leiv 5.00 7.80 2.80
BH-175 | Svay Rieng| Toul Khpos 3.10 2.50 -0.60
BH-181| TaKeo Preach 1.10 0.1 -0.99
BH-198| TakKeo Prey Maok 0.02 0.01 -0.01
BH-209| TaKeo |Trapaing Thma 0.04 0.11 0.07
BH-222| TaKeo Ta Vong 0.10 1.00 0.90
BH-242| TaKeo Ta Pen 0.44 0.20 -0.24
BH-259 ) Kandal Svay Kraom 0.07 0.05 -0.02
BH-288 | Kandal Krang Svay 0.02 0.02 0.00
BH-322| Kandal | Angkor Chhey 0.13 2.50 2.37
BH-367 | Prey Veng Ka Kou 1.00 0.09 -0.91
BH-388 | Prey Veng | Russei Tvear 1.40 0.27 -1.13
BH-393 | Prey Veng | Kok Trom Kha 0.25 0.07 -0.18
BH-401 | Prey Veng | Prek Phdau 0.88 7.60 6.72
BH-406 | Prey Veng | Prek Ta Sa 5.20 4.50 -0.70
BH-429 | Kg. Speu Sre Kak 0.12 0.02 -0.10
BH-454 | Kg. Speu | Kiri Raksmey 0.49 0.03 -0.46
BH-25/1| TaKeo Nang Sray 240 0.03 -2.37

*Bold number: more than WHO Guideline value (=0.3 mg/L)
x45 HIBPHICBITHIENBEDEL

Well Province Village Clin 1997 (A) | Clin 1999 (B) (B)-(A)

No. Name {mo/Ly* (mg/L)* (mg/L)
BH-056 |Phnom Penh Khvet 48.0 53.0 5.0
BH-067 |Phnom Penhl Mean Chey 97.0 91.0 -6.0
BH-071 |[Phnom Penly  Somrong 455.0 444.0 -11.0
BH-113 | Svay Rieng| Koy Tra Bek 12.0 8.0 -4.0
BH-122 | Svay Rieng |Trapaing Thmor| 3.0 42 12
BH-139 | Svay Rieng Dok Por 3.8 19 -1.9
BH-162 | Svay Rieng | Cham Kar Leiv 1.5 3.1 1.6
BH-175 | Svay Rieng| Toul Khpos 3.1 0.8 2.3
BH-181| TakKeo Preach 1690.0 21320 4420
BH-199 | TaKeo Prey Maok 21.0 220 1.0
BH-209 | TaKeo |[Trapaing Thma 166.0 116.0 -50.0
BH-222 | TaKeo Ta Vong 2130.0| 2245.0 115.0
BH-242| TaKeo Ta Pen 27.01 29.0 2.0
BH-259 | Kandal Svay Kraom 39.0 31.0 -8.0
BH-288 | Kandal Krang Svay 136.0 29.0 -107.0
BH-322 | Kandal | Angkor Chhey 30.0 22.0 -8.0
BH-367 | Prey Veng Ka Kou 8.4 54 -3.0
BH-388 | Prey Veng | Russei Tvear 9.6 2.7 -6.9
BH-393 | Prey Veng | Kok Trom Kha 6.1 3.1 -3.0
BH-401 | Prey Veng | Prek Phdau 9.2 3.1 6.1
BH-406 | Prey Veng | Prek Ta Sa 272.0 261.0 -11.0
BH-429 | Kg. Speu Sre Kak 35.0 65.0 30.0

BH-454 | Kg. Speu | Kiri Raksmey 135.0 222.0 87.0
BH-25/1f TaKeo Nang Sray 25.0 220 -3.0

*Bold number: more than WHO Guideline value (=250 mg/L)
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MR AR409G Village: Khvet  Drilling Depth: 55m
UTM-E: 4847 26m commune: Sk Sampov Well Depth: ' 54m
—  UTM-N: 1266465 m pigyrict: Dangkao  Screen Depths: 46.0to 54.0m
Province: Phnom Penh
: 4.3 BEREOREHEREN V7-0" I (khveth))
SN THE STUDY ON GROUNDWATER DEVELOPMENT
i IN SOUTHERN CAMBODIA
R T JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
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Depth (m)
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388 Top soil

1200 Brown clay

18.00 Brown silt

44 g9 Brownish gray fine sand

a0 00 Brown silt

g0 Bronwinsh gray coarse sand

54,00 BIrwon clay

g0.op Brownish gray coarse sand with granule

s6.00 Brownish gray silt with sand

Brownish gray coarse sand
77.00 2

aq.00 Brownish gray fine sand

900 Brownish gray medium to fine sand

Brownish gray fine sand

108 gaBrownish gray fine sand with silt

" 4.UDBrowmsh gray coarse sand with silt

120 ogPrOWRish gray coarse sand

- Village: Koy TraBek Drilling Depth:
UTM-E: 387M8m  cumpyme: Koy TraBek  Well Depth:
UTM-N: 1224037 ™ Digrict:

Provinee: Svay Rieng,

Svay Rieng, Screen Depth(s):

Quaternary Sediments

124 m
120m
80to88m
108to116m

4.4

B BORBHAFIRERY 74194 (koy tra bekFT)

THE STUDY ON GROUNDWATER DEVELOPMENT

IN SOUTHERN CAMBODIA

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

4-14

=

s

]

e ey

e o

it



Quaternary

Quaternary
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Sandstone

Sandstone

Sandstone + Shale

Shale

100.0 1000.0 10000.0
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Transmissivity, T (m®/day)

1.0

0.1

<& Recovery method

O Cooper-Jacob method

a

BKERBON

4.5

THE STUDY ON GROUNDWATER DEVELOPMENT

IN SOUTHERN CAMBODIA

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)

Theis method

AVG (AVG+STD)

(AVG-STD)
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No. Village (No.) Population | Households | F.H.H. | Repatriated | Resettled | Foreigners
Peri-Urban Area
1 Prey Sala (6) 377 70 7 5 8 0
2 Kab Srov Thom (19) 722 130 38 0 0
3 Khvet (56) 562 119 38 0 0 0
4 | Mean Chey (67) 3,259 569 89 0 15 0
5 Sam Raong (71) 652 105 40 0 0 0
Svay Rieng
6 Koy Trabek (113) 1,374 316 135 5 0 0
7 Trapaing Thmor (122) 604 122 40 0 0 0
8 Dok Por (139) 457 92 15 0 0 0
9 Trapaing Thom (146) 629 113 46 0 0 0
10 | Cham Kar Leiv (162) 809 174 60 2 1 0
11 | Toul Khhpos (175) 1,048 179 38 0 0 0
Ta Keo
12 | Preach (181) 1,091 195 53 3 0 0
13 | Chong Thnal (182) 1,031 195 25 0 2 0
14 | Prey Maok (199) 689 128 35 2 0 0
15 | Trapaing Tmor (209) 800 130 33 0 0 0
16 | TaVong (222) 1,197 234 18 5 0 0
17 | Ta Pen (242) 995 66 13 0 0 0
Kandal

18 | Svey Krom (259) 1,634 310 114 0 0 0

19 | Krang Svey (288) 1,588 296 130
20 | Angkor Chey (322) 115 23 5 0 0 0

Prey Veng
21 | Krous (365) 907 158 50 0 0 0
22 | Don Daok (380) 537 97 28 0 0 0
23 | Rusei Thvea (388) 718 117 33 0 0 0
24 | Kok Trom Khor (393) 524 100 50 0 0 0
25 | Prek Phdau (401) 622 166 32 1 0 0
26 | Prek Ta Sor (406) 833 141 16 0 0 5
Kompong Speu
27 | Samrong Cheung Phnom (426) 366 63 6 0 1 0
28 | Srekok (429) 358 78 45 0 0
29 | Kiri Raksmey (454) 480 101 6 0 0
30 | Trenh Troyeng Il (470) 482 195 20 0 10 0
Total 25,460 4,782 | 1,258 23 42 6
F.H.H.: Female-Headed Household
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% 614 N0y MEBHEOELGRS

Main Health Problem

Malaria Other Diarrhea Mal~  Cough Measles Skin  Gyneco Other
- fevers nutrition infection infection
PERI URBAN average 0.6 2.2 2.6 0.2 1.2 0.6 04 0.6
6 Prey Sala 0 3 3 0 3 1 0 0
19 KabSrov Thom 0 3 3 0 0 0 0 0 beriberi(3)
56 Khvet 1 2 3 1 1 1 2 2 typhoid(2)
67 Mean Chey 2 2 3 0 2 1 0 1 typhoid(2)
71 Samrong 0 1 1 0 0 0 0 0 tuberculosis(3)
headach(2)
SVAY RIENG average 20 2.0 2.2 o7 20 1.2 0.8 1.0
113 Koy Trabek 2 3 2 0 3 0 0 0 typhoid(3)
122 Trapaing Thmor 2 3 1 0 3 3 0 0 beriberi(3)
139 Dok Por 1 3 3 0 3 0 0 1 typhoid(3)
146 Trapaing Thom 2 1 2 2 1 2 2 2 typhoid(1)
162 Cham Kar Leiv 2 1 2 1 1 1 2 2 typhoid(1)
175 Tou! Khpos 3 1 3 1 1 1 1 1 typhoid(1)
TAKEQ average 15 2.2 1.7 1.0 1.5 1.0 1.7 1.2
181 Prech 0 2 2 0 1 1 1 1 typhoid(1)
182 Chong Thnal 2 1 2 1 1 2 2 2 typhoid(1)
199 Prey Maok 1 3 3 1 2 - 3 1 typhoid(3)
' beriberi(2)
209 Trapaing Thma 3 2 1 1 1 1 1 1 typhoid(2)
222 Ta Vong 1 3 1 0 2 1 1 1 typhoid(2)
242 Ta Pen 2 2 1 3 2 1 2 1 typhoid(1)
KANDAL average 1.0 2.3 2.3 1.0 1.3 1.7 1.0 1.0
259 Svay Kraom 1 3 2 1 2 2 2 1 typhoid(2)
288 Kraing Svay 1 2 3 0 1 1 0 0 typhoid(2)
322 Angkor Chey 1 2 2 2 1 2 1 2 typhoid(2)
PREY VENG average 1.2 1.8 1.2 0.5 1.8 1.0 1.2 1.2 .
365 Krous 1 2 2 1 1 2 2 1 typhoid(1)
380 Don Daok 3 1 2 1 2 1 1 1 typhoid(2)
388 Russei Tvear (4] 2 1 0 3 2 1 2 typhoid(3)
393 Kok Trom Kha 0 3 0 0 1 0 0 0 typhoid(3)
401 Prek Phdau 1 2 0 0 2 0 1 2 typhoid(2)
406 Prek Ta Sa 2 1 2 1 2 1 2 1 typhoid(1)
KG. SPEU average 28 1.8 18 1.0 1.0 1.0 1.3 1.0
426 Samrong C. Phnom 3 3 2 0 1 0 0 0
429 Sre Kak 3 1 3 1 1 1 2 1
454 Kiri Raksmey 3 1 1 1 2 1 2 1 typhoid(1)
470 Treng Trayeungll 2 2 1 2 = 2 1 2 typhoid(1)
Total Average 1.5 2.0 1.9 0.7 1.5 1.0 1.1 1.0

Note : 3 = Serious

2 = Moderate

1 = Minor
0 = Nil
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£ 101 NAOvbFREOAQLER
No.| Province District Village Population? Location Remarks
UTM-E(m) | UTM-N(m)
56|Phnom Penh |Dangkao Khvet 562 484926 1266465
67|Phnom Penh [Dangkao Mean Chey 3259 488660 1275999
71|Phnom Penh |Russei Keo Somrong 652 484983 1283229 |not monitored
113|Svay Rieng |Svay Rieng Koy Tra Bek 1374 587748 1224037
122(Svay Rieng |Rom Doul Trapaing Thmot 604 595913 1245674
139|Svay Rieng |Ro Meas Hak Dok Por 457 581674 1266154
162[Svay Rieng  [Chan Trei Cham Kar Leiv 809 618359 1216428
175|Svay Rieng  |Svay Chrom Toul Khops 1048 574586 1219825
181|Ta Keo Doun Keo Preach 1091 478603 1212775
199|Ta Keo Tram Kak Prey Maok 689 465890 1212780
209|TaKeo " |Tram Kak Trapaing Thma 800 454635 1210199
222|TaKeo Prey Kabbas Ta Vong 1197 493749 1230039 |not monitored
242|Ta Keo Bati Ta Pen 384 471254 1239367
259|Kandal Kaoh Thum Svay Kraom 1634 506870 1230577
288|Kandal Mukh Kampul |Krang Svay 1588 495710 1311424
322|Kandal Angsnuol Angkor Chhey 115 475025 1280114
367|Prey Veng Pea Reang Ka Kou 581 540495 1284118
388|Prey Veng Me Sang Russei Tvear 718 553038 1260510
393|Prey Veng Kmapong Leav |Kok Trom Kha 524 540512 1274163
401 |Prey Veng Ba Punum Prek Phdau 622 552924 1241861
406 |Prey Veng Peam R6 Prek Ta Sa 833 531212 1242164 |not monitored
429|Kg. Speu Peam Chor Sre Kak 358 454500 1265612
454|Kg. Speu Phnom Srouch [Kiri Raksmey 480 429542 1260960
extra(Ta Keo Nang Sray 459556 1216675 |not monitored

*Population: Based on the village head interview in 1997.
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£ 104.1 KFEOMBINER (T1—IKxybRIE)

Province Borehole Covl;lel;line %)Vl;,lgl Pond River Vls’:ti:r Total
Kandal 57 1 18 22 1 1 100
Kg. Speu 45 50 9 1 105
Phnom Penh 54 2 55 78 1 o 190
Prey Veng 58 - 17 1 - o 76
Svay Rieng 64 5 23 -—- — -~ 92
Ta Keo 107 --- 54 24 - - 185
Total 385 8 217 134 3 1 748
Percentage 51.5 1.1 29.0 17.9 0.4 0.1 100

# 104.2 FIN OREFRIRERIRNE R OAR
(B RAEIBRERD 5 bR KIE)

Province nd <0.01 0.01-0.05 ; 0.05-0.1 >0.1 Total
Kandal 24 3 0 5 38
Kg. Speu 33 2 1 0 0 36
Phnom Penh 43 19 2 2 1 67
Prey Veng 16 6 2 0 2 26
Svay Rieng 24 5 2 0 0 31
Ta Keo 58 4 0 0 0 62
Total 198 42 10 2 8 260
Percentage 76.2% 16.2% 3.8% 0.8% 3.1% 100%
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& 10.5 MELSRHShE-HENSHZ

No Province District Commune Village As-FKave,age As-FK,,., As-Lab
262 |Kandal Kaoh Thum Prek Sdei Prek Ta Mem 0.375 0.5 0.303
258 |Kandal Kaoh Thum Prek Thmei  |Svay Kandal 0.2 0.6 0.205
407 |Prey Veng Peam R6 Neak Loeung |Prek Thum 0.168 0.5 0.151
290 |Kandal Mukh Kampul Svay Ampear |C. T. Phloah 0.007 0.02 0.091
363 |Prey Veng Kanh Chreach |Preal Kouk Roka 0.014 0.04 0.07
87 |Phnom Penh [Ruessei Svay Pak Lor Kambao 0.2 0.3 0.049"
36 _|Phnom Penh |Dangkao Prey Veng Trapaing Svay 0.017 0.05 0.023
406 |Prey Veng Peam R6 Neak Loeung |Prek Ta Sa 0.053 0.2 0019’
22 |Phnom Penh Dangkao Kouk Rokar |Chumrov 0.005 0.01 0.014
S-13 |Kandal Ta Khmau K. Samnanh |Koki 0.55 0.6 -
Sp-7 (Kandal Ta Khmau K. Samnanh |Temple 04 0.4 ==
S$-12 |Kandal Kaok Thom Prek Sdey Prek Pok 0.15 0.3 -
Sp-6 |Kandal Angsnuol Snor Snor 0.01 0.01 -~
375 |Prey Veng Kamchay Mear Kranhung Pongro 0.003 0.01 0.008
289 |Kandal Mukh Kampul Svay Ampear [K. Prasat 0.007 0.01 0.005
431 |Kg. Speu Peam Chor Rolaing Chak |Sre Cheng 0.003 0.01 0.003"
153 |SvayRieng [Chan Trei Pras Sat Kandal 0.005 0.01 0.003
46 |Phnom Penh Dangkao Cheung Aek |Prek Pranak 0.017 0.05 nd
78 |Phnom Penh |Ruessei P.Penh Thmei|Dei Thmei 0.003 0.01 nd’
174 |Svay Rieng  |Svay Chrom Cham Bok  |Ta Nu 0.003 0.01 nd*

Water sample for laboratory anal

relativily high arsenic was found
broken and other reasons.

ysis is not just from the same borehole where

by field kit measurement, because of well
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5 7KFIH JICA HFREROZE(

1 | KERAEOEIL PRI, SRBEK. KIS OV &6 EIEINE R EE)
2 | REOBE Fl, M, BHF e &0 JIICA FHFIZERE (76)

3 | KB DEFET I, M, BHFRENICAHFIZERE (77)

4 | BELHFEHDKE 7K (36) \ JICAHF 47) . 2o (12)
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8 | EFEAK (FH) 7K (37) JICAFHF (42) 2D (16)

9 | ERBEERK (FH) JICAFF (78) 20 (17)
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14 | JICA HF/KkAEE R | 1 B 2E37)3 ELLEQ6) 1 E (23) #DH#(9)
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Legend

As < 0.01 mgl/l
0.01mg/1 < As < 0.05 mg/!
As > 0.05 mg/l

] 10.5

60H > TILDIKEERK

THE STUDY ON GROUNDWATER DEVELOPMENT IN SOUTHERN CAMBODIA

JAPAN INTERNATIONAL COOPERATION AGENCY (JICA)
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