h) Main water sources

The directories and files of the village inventory subsystem and the data description
are shown in Table 5.15. The data file structures and coding instruction for the
village inventory subsystem are presented in Table 5.16.

5.2.3 Operation and Maintenance

The followings should be donr oniy by the Database Manager or pcrsons authorized by the -
Database Mdnagcr

1) Append new data
2) Correct the existing data

The database system should be accurate as far as possible and be updated at any time.
Continuous efforts to correct and update various data are indispensable for good
maintenance of the database system. = A database manager should be appointed and
necessary fund should be secured for maintenance of the database system. Otherwise, the
database will be soon outdated. | ' -

Expected users of the databasc will be:

1) Staft of the Water Supply Scetion of the NIHE
2) Provmcml and district water cngineers
3) Groundwater hydrologists of Ministries and foreign corporatmn agencies
3) Planning and design engincers of Ministrics and foreign corporation
agencies B

Users of the databasc are allowed of the following operation:

1) Outpu__t the files (hard copyy
2) Copy the files to floppy disks

- As above-mentioned, all users are considered to have some knowledge on computers and
software applications, e.g. Lotus 1-2-3, EXCEL.
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Table 6.1 Directorles and Files In the Meteorol.oglcnl Sub—syéiem

Directory Sub-derectory - File Descrption Lo
CLIMATE : CSTATION.WKS L.ecation of climatologicat and sainfall Stations
CUMATE ) CLIMATE wka Climalological data

at Pakxe in 1894
at KM 42in 1694
at Pakxong in 1694
at Nikhom 34 in 1994
at Pakxa in 1993
at KM 42 in 1993
at Pakxong in 1993
at Mikhom 34 in 1893
: at Pakxein 1892
at KM 42 in 1992
gt Pakxong in 1992
- gt Nikhom 34 in 1992
at Pakxe in 1981
at KM 42in1981
at Pakxong in 1991
at Nikkhom 34 in 1981
a Pakxe in 1950
at Fakxe in 1988
at Pakxs in 1963
at Pakxein 1967
at Pakxein 19686
al Pakxg in 1985
al Pakxe in 1984
al Pakxe in 1683
at Pakxe in 1682
" at Pakxe in 1981
at Pakxe in 1980

o

EN AN ECCHPIOPOREr A =T D IMEOD >

FAINFALL ANNUAL ©. .. ANNURAIN.WK4 Annual pracipitation in 1860 to 1994

RABFALL DALY - DAILY34.WK4 Daily précipitation data in 1994
: : . & Khongxedon
at Pakxe
at Pakkeng
at Saravan
at Noulapamok
at Kheng
al Salabam
at Phonsthong
at Pathomphone
at Soukhouma
at i 42
at Champasak
* at Nong Hing
. & Laongam
at Nikbom 34
at Bachiang
at Keng Sim
© &t Mouang Pheng
at Mouang Mal
at Khom Chiam .
at Phibun Mangsaban

TLC U T OTVOZErNrAe=DNMOODDT >

4t Buntarik
at Ban Nong Mek
RAINFALL DAILY _ B DAILYS3.WKA ; ﬁa}z;,: pracigitation data in 1983
RAINFALL DARY i DAlLYsz._wm_ ] Daity prsc‘!,nimlio;j'da{a in19e2. ' _ - o G
FANFALL .mu.v ] DAILYO1.WKA Oaily precip.jmtio.n datain 1891
- AAINFALL DAILY : DAILYSO,WKS - . " Daily precipitation dal_g in 1._99'0 L
FWNFALL: DAILY - DAILYBI.WK4 o Dajly..p.rgcipil'ﬁtioﬁ data in 1989
AANFALL OAlLY DAILYB_.B..\‘\.'Kd o Daily.p.recipilati.on' data in 1688
RAINFALL DALY DAWYBIWKS Deily precipitation dalain 1607
RAINFALL MONTHLY N _ ﬁoNﬁAaN.wm : . Monthly pmcipnat'ta_r; in 1960 to 1954




Table 5.2 Data File Structure(Climatologicai and Rainfall Stations)

Column Name Data type - ‘Description
IDNUMBER NUMBER (3} Station ID
NAME CHAR (20) Station name
{ ONGITUDEDEG " NUMBER (3) Longitude (degree)
LONGITUDEMIN ~ NUMBER {5,2) Longitude {minute}
LATITUDEDEG 'NUMBER (3) Latitude {degree)
LATITUDEMIN NUMBER (5.2) ‘Latitude (minute)
ALTITUDE ‘NUMBER (6,2) Altitude (m)
PROVINCE CHAR {20) Province name
DISTRICT - CHAR (20} District name
TYPE 'NUMBER (16)- Type of station
OPENEDYEAR NUMBER (4) Opened year

' NUMBER (4)

YEARS

Observation years

Table 5.3 Data File Structure(Climatological data)

Column Name

"~ ANNUAL .

) S_S_—'l_ 1

' Datatype - Description

JAN NUMBER (4,1) Monthly value
FEB NUMBER {4,1) Monthly value
MAR . NUMBER {4,1) - Monthly value
APR - NUMBER (4,1} Monthly value
. MAY - . NUMBER (4,1) Monthly value
WJUN .. NUMBER (4,1) Monthly vaiue
JUL. NUMBER {4,1) Monthly value

- AUG NUMBER {4,1) ~ Monthly value .
SEP NUMBER (4,1) ‘Morithly value
ocT - NUMBER (4,1} - Monthly value
NOV - NUMBER (4,1) Monthly value
DEC ‘NUMBER 4,1} - ‘Monthly value
NUMBER (4,1) - Annual value



“Table 5.4  Data File Structure (Daily Rainfall data)

Column Name Data type Description .
DAY - NUMBER(2) Observed day

JAN NUMBER (5,1) January (1/10mm}-
FEB " NUMBER (5,1) February (1/10mm)
MAR NUMBER (5,1) March (1/10mm)

APR NUMBER (5,1) April (1/10mm)

MAY NUMBER (5,1) May (1/10mm)

JUN NUMBER (5,1) June {(1/10mm}

JUL NUMBER (5,1) July (1/10mm)

AUG NUMBER (5,1) August {1/10mm)
SEP NUMBER (5,1) September {(1/10mm)
ocT - NUMBER (5,1) - October (1/10mm)
NOV " NUMBER (5,1) November (1/10mm)
DEC NUMBER (5,1) . December {1/10mm)

Table 5.5 Data File Structure (Monthly Raintall Data)

Data type

Column Name Description -

JAN NUMBER (5,1) January (1/10mm)

FEB NUMBER (5,1) - Febiuary (1/10mm) -

MAR NUMBER (5,1} - March (1710mm)

APR 'NUMBER (5,1) April (1/10mm)

MAY NUMBER (5,1) * May {1/10mm)

JUN NUMBER (5,1) June (1/10mm)

JUL NUMBER (5,1) July (1/10mm)

AUG NUMBER (5,1) ~ August (1/10mm)

SEP NUMBER (5,1) September (1/10mm)

OCT - NUMBER (5,1) - ~QOctober (1/10mm)

NOV NUMBER (5,1) - November (1/10mm)

DEC. “NUMBER (5,1) December (1/10mm)’
NUMBER (5,1)

TOTAL

Annual total (1/10mm)

s



Tabke 5.6 Directaries and Flles In the Hydrbloﬁlcal Sub-system

Dirsctory . Sub-darectory File __Descriptlon .
ANVER : RIYEASTA.WKA - Location of gauge station

RIVER HOUAY CHAMPIIS. WK4 Gauge height data at Ban Lak 35
in 1694
in 1993
in 1992
in1951
-in 1900
ini1989
in1586 " . .
RVER | HOUAY : : CHAMPINALWKA Gauge height data of Houay Champi at Ban Naks in 1894

GTMMmOCw»

RIVER HOUAY : ] KHAMOUAN.WK4 " Gauge height data of Houay Khamouan at Ban Nake in 1994
RIVER HOUAY ' ) " PHALING.WK4 Gauge heigit data of Houay Phaling at Ban Chikin 1694

RIVER MEKONG DISCHARGE PAKSE.WKA Discharge data of tha Mekong River at Pakxe
’ A in1880 ’
8 inigss
RIVEA MEKONG DISCHARGE CHONNOY.WKa Gaugs height data of the Mekong River at Ban Chonnoy in 1988
- RIVER. MEKONG .  DISCHARGE . PAKSE.WK4 Gauge height data of the Mekang River al Pakxe
: . : A in 1980 ’ T
B in 1989

. FVER Saw SOW-NO1.WK4 Surlace waler quality data in ths rainy seasen of 1594

RIVER . XEDON DISCHARGE KHONGXE.WK4 Discharge data of the Xs Don River at Khongxedon
A ini9s0
B in 1989

PIVER XEDON DISCHARGE SARAVAN.WIK4 Discharge data of the Xe Don River at Saravan
A in19g0
B in 1988

RVER XEOON ~ 'DISCHARGE  SOUVANNAWKA Discharge dala of the Xa Don River at Souvanna Khil
) . A in1990
B in188%
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Table 5.7 Data File Structure (River Cauging Stations)

Column Name

Data type Description
STATION CHAR (20) River gauging station
AIVER CHAR (20) River name
TYPE CHAR (3) Station type
PROVINCE CHAR (20} Province name
DISTRICT CHAR (20} District name-
LONDEG NUMBER (3) Longitude (degree)
LONMIN NUMBER (5,2) Longitude {minute)
'LATDEG NUMBER (3) Latitude (degree)
LATMIN NUMBER (5,2) Latitude (minute)
ALTITUDE NUMBER (6,2) Altitude (m)
AREA NUMBER (6} Catchment area (km2)
INSTALL DATE _ Date of installation
GAUGE CHAR (25} Record of staff gauge
DISCHARGE CHAR (20) Record of discharge
LOCATION CHAR (50) Location and access description
AEMARKS CHAR (30 Zero of gauge elevation -

‘Table 5.8 Data File Structure (Daily River 'Gaugin_g Data)

Data type

NUMBER (5,2) -

Column Name Description
DAY NUMBER (2) . . Observed day
JAN NUMBER: {5,2) January {m)
FEB NUMBER (5,2) February (m)
MAR - NUMBER (5,2) March (m)
APR NUMBER {5,2) April {m)
MAY NUMBER (5.2) May (m) .
JUN NUMBER (5,2} June {m)

JUL NUMBER (5,2) July (m)
AUG NUMBER (5,2) August {m) .
SEP NUMBER (5,2) Sepiember (m}
OCT NUMBER (5,2} October (m)
NOV ‘NUMBER (5,2} " November (m)
DEC December (m)
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Table 5.9 Data File Structure (Daily River Discharge Data)

Celumn Name

Data type Description
DAY NUMBER (2} Observed day
JAN NUMBER.(5) - January (m3/s)
FEB NUMBER (5) February (m3/s)
MAR ' NUMBER. (5} March (m3/s)
APR ' NUMBER (5) April (m3/s)
MAY NUMBER (5) . May (m3/s)
JUN NUMBER (5) June (m3/s)
JUL NUMBER (5) July (m3/s)
AUG .~ NUMBER {5). August (m3/s)
SEP NUMBER (5) September (m3/s)
oCT : NUMBER (5) . Qctober (M3/s)
NOV ~ NUMBER (5) November (m3/s)
'DEC .. NUMBER (5) December (m3/s)

Table .10 _ Dlr.eclorles and Flles in the Well Inventory Sub-system

Dirsctory _Suh-daraclory Flie Description

WELL LEVEL LPHAS1.WK4 Groundwaler laveling data in the rainy season of 1994

WELL LEVEL . LF.HASZ-I WHa Groundw’a'lér lavating dala in the dry sesson af 1554

WELL LEVEL . ' LPHAS2-2.WK4 Groundwater laveling data inthe dry seéson of 1995
weunve CHAMPASAWK4 - : :

WELL

SARAVAN.WK4 -

well invenlory of Champasak Province

Walf inventory of Saravan Province

Table 5.11 Data File Structure(Well Inveritory Data)

Column Name

Description

- . -Data type
- . DISTRICT CHAR (20) District name
VILLAGE - CHAR'(20) Village name
TOTAL DEPTH- - NUMBER (3) Total depth {m)
COMPLETION DATE Completion date
. PUMP CHAR (25) Type of pump
CHAR (25} * Working of pump

REMARKS

Cosss



Table 5.12 Data File Structure(Groundwater Leveling Data)

Column Name

Data type Description
VILLAGE . CHAR {20) Village name
DISTRICT CHAR (20) District name
DATE DATE Observed date
GEOLOGY CHAR (20) Geology
ALTITUDE NUMBER(,2)  Altitude (m)
DIAMETER NUMBER(5,2) Diameter of well .
TOTALDEPTH ~ NUMBER(5,1) Total depth (m)
TOP/GROUND NUMBER(5,2) well top t_b ground surface (m}
TOP/WATER NUMBERI5,2) well top to water level (m). '
WATERLEVEL NUMBER(5.2) Elevelion of water level {m)
“EC NUMBER (6) Electric conductivity (micro Sfcm) -
PH NUMBER (8) Potentiai of hydrogen
T™P NUMBER (6) = Temperature (degree) .
TYPEWELL CHAR (15) Type of well
PUMP/RING CHAR (15) Type of handpump or ring

Table 513  Directories and Files In the Water Guality Sub-system

Directory Sub-derectory - Flie Description . .
WATERQUA  NON-BIO CHEDATA QFHAS1.WKa Non-biotegical water quality data in the rainy season of 1894
i - A Alideia . .
B Surlace water quality data
. ©  Groundwaler gata .
WATERGQUA  NONBIO ~ CHEDATA QPHAS2-1.WK4 Non-biological water quaiily data in the dry ssasen ol 1984
WATERQUA  NON-BIO CHEDATA GPHAS2-2.WK4 _ Non-biological water quality data In ts dey $8ason of 1985
WATERQUA . NON-BIO L_O_CATRI! LPHAS2-1.WK4 Location of non-biclogical ané.tys‘es in the try season of 1894
WATERQUA  NONBIO LOCATION ‘LPHAS2-2.WK4 _ Localion al ron-bictogical analysis in the oy seasoﬁ of 1895
WATERQUA  BIOCHEMI BPHASZ-1,WK4 Biological vater quafity dala in the dey season of 19_:94 :
BIOCHEME

BPHAR2-2.WK4

WATERQUA

Biological water quality dala in the oy s3ason of 1995

$5-16°



Table 5.14

Data File Structure(Water Quality Data)

Data type

Column Name Description

VILLAGE CHAR(20} Village

WATER  CHAR {20) Sampled well

PH NUMBER (6) Potential of hydrogen

TMP NUMBER (6) Temperature (degree)

EC NUMBER (6) Electric conductivity {(micro Sfem)
CA NUMBER (6) Calcium (mg/1)

MG | NUMBER (6) Magnesium {mg/1)

“‘NA NUMBER (6) .  Sodium (mg/1)

K ‘NUMBER (8) Potassium (mg/1)

FE NUMBER {6) Iron (mg/1)

MN " NUMBER (8) Manganese (mg/1)

cu NUMBER (6} Copper (mg/1)

ZN NUMBER (6) Zinc (mg/1)

PB NUMBER (6) - -~ Lead (mg/1)

CL " NUMBER ({6) Chioride (mg/1)

cL - NUMBER (6) Chloride (mg/1)

HCO3 NUMBER (6) Hydrogen carbonate

NO3 NUMBER (6) Nitrite {mg/1)

NO2 NUMBER (6) Nitrate (mg/1)

F NUMBER {6) Fluoride (mg/1)
PO4 NUMBER (6} Phosphate (mg/1)

NH4 NUMBER (8) Ammonia (mg/1)

P .NUMBER (6) lodine {mg/1)

HARDNESS NUMBER (6) Tolal hardness {mg/1)
s102 NUMBER (6) Silica (mg/1) '
DS R NUMBER (6) " Total dissolved solid (mg/1)
IONBALANCE NUMBER (6,3)  lon'balance’ -
SDATE ‘DATE Sampled date

RDATE

- DATE

' Reported date

Table 5.15 Directories and Files in the Viilage Inventory Sub-system

Description’

Diractory Sub -dersctory . Fila .
VILLAGE : CHAMPASAK.WKA -, Villagé inventory in Champasak Provirce
VILLAGE BARAVAN.WK4 Villags invenicry in Saravan Pavings




Table 5.16(1/2) Data File Structuré(Village 'Inventory. Data)

Column Name Data type Description

D CHAR (&) Village code

VILLAGE CHAR (25) village name

DISTRICT: CHAR (20) District name

TOPOGRAPHY CHAR (20) Topography

GEOLOGY " CHAR (20) Geology _

DISTANCE NUMBER {(5,1) . Distance from Pakxe

ROAD CHAR (10) Access 10 village (road)

BRIDGE CHAR (10) Access 1o village (bridge)

ELECTRICITY CHAR (5) Electricity

VILLAGEHEAD CHAR (20) village head

HOUSEHOLD92 NUMBER (6) Household in 1992

HOUSEHOLD94 NUMBER (6) Household in 1994

POPULATIONS2 NUMBER (6) Population in 1992

POPULATIONS4 NUMBER &) Population in 1994

SEXMALE NUMBER (8) ‘Male population

SEXFEMALE NUMBER (6} Female population

SEXCHILDREN - NUMBER (6) ~ Children population

TOILET _ CHAR (1 0) Sanitary condition {toilet)

TOILETOWNER CHAR (10} Sanitary condition (owner)

TOISECURITY . CHAR (10) - Sanitary condition (secured)

TOIDISPOSAL CHAR {10} Sanitary condition (disposal site)

MALARIA NUMBER (6) Malaria {person/year)

DIARRHEA NUMBER (6) Diarrhea (person/year)

HOSPITAL CHAR (20) Hospital or clinic -

HOSDISTANCE NUMBER (4) Distance o hespital or clinic (km
. MEDIEXPENSE NUMBER .(8) Average medical expense (Klp/person)

PRISCHOOL " CHAR (3) Primary school .

TEACHER NUMBER {(4) Number of teachers

AGRIPRODUCTS “CHAR (30) ~ Main agricultural products
 PADDYAREA NUMBER (4) Paddy area (ha)

YIELD NUMBER (5,1) . Yield {ton/ha/year)
“RICECONSUM : NUMBER (4) Rice consumption

IRRIGATION CHAR (15) - ~Irigation system

IRRIWATERFEE NUMBER (5) - Water fee per ha

INDUSTRY CHAR (15) Otherindustries

FARMERASSO CHAR (15) Farmer’s associalion .

ACTIVITYFARM CHAR (15) Activities of farmer's association

WOMENASSO NUMBER (5) Women's association . '

ACTIVITYWOM :

CHAR (25) -

Activities of women's association



Table 5.16(2/2) Data File Structure(Village Inventory Data)

Column Name

Data type

Description
WATERRIVER NUMBER (3) Percentage of river 1o water consumption
WATERWELL NUMBER (3) Percentage of well to water consumption
WATERPUMP NUMBER (3) Percentage of pump fo water consumption
WATERPOND NUMBER (3) Percentage of pond to water consumption
WATERSPRING NUMBER (3) Percentage of spring to water consumption
. WATEROTHERS NUMBER (3} Percentage of others to water consumption
DUGWDIA CHAR (10) Diameter of a dug well {m}
DUGWDEPTH CHAR (10) Depth of a dug well (m)
DUGWWLEVEL CHAR (10) Water level (m)
DUGWRING CHAR {20} Type of ring
DUGWCOMPLE NUMBER (4) "~ Completion year
DUGWFUND CHAR (20) Construction fund
BOREHDIA CHAR (10) Diameter of a borehole (m}
BOREHDEPTH CHAR (10) Depth of a borehole {m)
BOREHWLEVEL CHAR (10) - ~ Walter level {m)
"BOREHCASING CHAR (20) Type of casing
BOREHCOMPLE NUMBER (10) Completion year
BOREHFUND CHAR (20) Construction fund
HANDPTYPE CHAR (20) Type of a handpump
HANDPSTATUS -. CHAR {20) Present stalus of a handpump
MOTORPTYPE CHAR (10) Type of a motor pump
MOTORPCAPA ~ CHAR (10) Capacity of a motor pump
MOTORPHP CHAR {10} ~Horse power of a motor pump
SPRING CHAR (20} ~ Condition of a spring
SPRINGPIPE NUMBER (4) Pipe diameter of gravity system
SPRINGDIS -NUMBER (4) Discharge of spring
WQTEMP NUMBER (5,1) ‘Water temperature (C)
WGQPH NUMBER {5,1) PH . _
WQEC NUMBER (5,1} . Electrical conduciivity (mS/m)
WQTASTE CHAR (10) Taste
WQSMELL CHAR (10} - Smeil
WQTURBIDITY.. - CHAR (10) Turbidity -
WATERUSE NUMBER (10} Daily water use per family
- USEDRINKING NUMBER (2) - Percentage of drinking to total consumption
USECOCKING NUMBER {2) - Percentage of cocking to total consumption
"~ USEWASHING NUMBER (2) Percentage of washing to total consumption
“USEOTHERS NUMBER (2} - Percentage of others to total consumption
CARRINGTRIP NUMBER (5) Carrying buckets {trip/day)
CARRINGTIME - - NUMBER (5) Carrying buckets (minutes/trip)
DISWATER- NUMBER (4) Distance to a main water source
WILLINGPAY NUMBER (10} | Amount of willing to pay (Kip/month/family)
GRADING CHAR (B) Surface grading
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6. AGRICULTURAL WATER USE
6.1 Existing Irrigation Facilities.

“The pumyp irrigation facilities are only found in the small scale pump irrigation projects
along the Mekong and the Xe Don rivers, such as, Khamthong, Boungkang, Phone
Ngam, Veune Pakouang irrigation projects in the Xe Don river, and B.Pha Phine,
B.Vaththat, B. Veunkhao, B.Nokkok, B.Na irrigation projects in the Mekong river. The
total pump irrigation area is about 500 ha in Champasak and Saravan provinces in the

- dry season. Supplementary irrigation is done only in existing irrigation areas in drought

years. Under limited budget and technology, the provincial governments are
concentrating on low cost irrigation agriculture with farmers participation in the first
step of irrigation development. '

There are 3 types of irrigatiori facilities in the study area, and total number of facilities -
are shown below. (Refer also to Tables 6.1a to 6. 1d and Figure 6.1)

Type of Facilities ' Number of Facilities in- Number of Facilities

' S “Champasak Province in Saravan Province
Pump (Electric and Diesel) o 7 : 2
" Weir o o 20 o 11
Reservoir (include flood gate and pond) 3 S 4
Sub-total o - 30 1

[V Pump irrigatiori water charge

Existing pump itrigation systems are used mainly for paddy cultivation during the dry
- and rainy season. At present, water charge is collected from the electric charge of pump

operation. - Electric charge in Champasak and Saravan is 7 kip/kwh for irrigation
“purpose; 8 kip/kwh for domestic use, 47 kip/kwh for hotel, factory, government office,

restaurant, 30 kip/kwh for groundwater use of domestic water supply and 60 kip/kwh
for foreigner in 1994. For example, in Phone Ngam Pump Irrigation Project, the electric

charge in the dry season paddy in 1994 was about 26,400 kip/ha, and the total water
‘requirement is estimated at 17,200 m3/ha (See Phone Ngam Pump Irrigation Project in
~ Champasak province below). - : ' :

4.S;§'e'éiﬂ'ca.t.idh of Pump Tokwx3, D= _,300_ mm |

- Irrigation Area (Dry): 80 ha planning (28 ha operation in 1994)
- Total Electricity: ~ . 42,720kwh L o
. - Total Electric charge: - 299,000 kips. - A
- Unit Blectric Price: ~ 7kipkwh

- Total Pump-up Volume: = 483,300m3 .
- Pump-up Volume per ha: 17,200 m3



(2)  Water Rights

At present, the law or regulation for the water rights are not enacted in the study area.
The natural water, such as rivers, lakes; ponds and groundwater, belongs to the nation
and, therefore, every farmers possesses equal right to it. The utilization of water in
villages are determined by the farmers through a village head. When the interest of water
use affects more then two villages, discussions are made among the village head with the

officials from the district or irrigation division of agriculture and forestry department in @
the provmce : : ' !

6.2  Present Agricultural Conditions
The agricultural characteristics in the study area are enumerated below.

- Family management; considerably low investment and unstabilized rain-fed
paddy cultivation.

- Production market is small and prices are unstable.

- Lack of domestic water supply and shortage of agricultural population.

- The average of cultivation ratio is 6.9% (total area of 15,415 km2) in -
Champasak, and 5.4% (total area of 10,385 km2) in Saravan Province. The
rain-fed paddy and irrigation ratio in both provinces are as below.

Province Cultivation Rain-fed Paddy - Irrigation
' Area(ha) Ratio (%) - Ratio (%) i
 Champasak 106726 - TAS% 24%
Safavan - ' 56,55.0 . 746% - o 42%

The paddy yield transition data in both provmces is shown n Table 62a T he main
' croppmg conditions is shown in Table 6.2b.

' 6.3 Evaluation of Groundwate_r Utilization for Agriculture

‘Based on the llydfdgeolo’gic_al study, the shallow aquifer (about 20~60 m below’ ground -
“surface) in the basalt slope of the Boloven plateau has a good groundwater potentiat for
agriculture use in such_ areas as Bachiang, Lao ngam and Sar;l\'fan districtsf ' '

According to the results of puming test, the transimissivity rang'es from 0.74 to 1,500

m*/day, while the specific capacity ranges from 2.9 to 1,900 m */day/m. COI}SIdermg the -

standard depth (50m) and the diameter (300mm or more), more than:3,000 m3/day of G
pumpmg might be possible, if the transmissivity shows a higest ‘value such as 1,500 '
m’/day as was obtained in B Beng. However, the’ ‘aquifer constants vary place to. place

particularly in the basalt slope. Because of its geologic feature, the drilling location of the

well must be carefully decided, since a large amout of water is required for the 1rr1gat10n

comparing with the drinking water supply for the village people

56;2.""
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Table 6.1c (1/2)

- Future Irrigation Plapn in Champasak Province {1993 - 2000)

No. Facility and -  Pry (ha)Rain(ha)| Cost Study Construction
: Project Name Beagson Beason |IMil.kip)| Year Year

Pump Irrigation | ...l
Newly Construction | . . oh

B. Papin. . . ... 605 1 605 | ... 03 ¢ 1990 . 1984 - 1995
B.Watthat . . b 450 1 . . 450 1 550 | (1988 1994 - 1886
Study Completed b b

3. Photaxi ] 40 ... . 40 | ... 82 | .. 1990 n996 - 1987
SSomse b T0 0 224 | 1990 {1997 - 1938
3.Donekho | 700 70 193 ] ..1991 1998 -.1999

3. 8adhay b 50 | ... 50 | . ... 143 1 .. 1991 988 - 2000

8. Phaling . - ... 110 1. ... 110 1. . 228 | ..1982 1999 - 2000

3. Watsay . |... 450} 4503 550 1 1892 1995 - ‘1987

3. Phanone, .. L. 880 | 600} 780 | 1991 11886 - 1939,

3. Katew 1600 . 800 | 780 11992 1996 - 1393

B. Nongvene - )] 580 4. ... 580 1. .. ] 780 1 1882 1996 - 1899.

3. Nhouadeng .l 160 4 1604 . . 257 |..1994 1997 .- 1998

. Solenoy b 100 ... 100 | . 163 | 1894 - [1998 - 1839

3. Nakbham ... ]...e50 f 280 | . 415 | 1885 11953 - 2008

3. Nhio b0 T 114 11995 [1989 - 2000

Not study wyet |l ERUTUPON OSSO R
B.Bungkha 1. 300 | 300} .. 426 1 1994 1835 - 1997

8. Okmuang ] 300 | . .300 ) . . 426 | . 1994 1996 - 1988

3 B B.Nakeo . .. 1...300 ] .. 300+ . 426 11994 . 1997 - 1383
oA B Yong | 3000 3004 . 426 | 1994 1998 - 2000
.5 B.Nskhouang . ... 300|300 ) 428 | 1984 - 1995 - 1987
.5 B.Nonghoy . . ] 300 . 300 | 426 | 1394 996 - 1996
S 1% Saphay .~ ...l 3503 380 | . 497 | 1995 1997 - 1389
o8 B Khydy o 300 1 300 1 4261 1995 1997 - 1899
.9 B.Khamyat - .- cp...400 ] A00 | 568 | 1995 0997 - 2000
100 B Sele . o400 4 400 ) 568 11895 {19396 - 1999
1 B.Deuva . .- 800 300 0. ... 426 | .. 1995 996 - 1998

“Total - A [ts,ea7 TG ear 1967 [ 1



Table 6.1c (2/2)

No. Facility and Pry (ha)Rain(ha)| Cost Study [onstruction
|- Project Name beason PBeason |[(Wil.kip)| Year Year
B ... JMeir Irrigation . 4 ... .. STND RSN RN SORORINS ISR
f-1_ ftudy Completed . I . .oy
.1 B.Houipalay - 150 | 450 ) 742 ;..1890 1993 - 1896
p-2 Mot study yet L .1 USSR SRURRRRRUTUNY PO STRSURRY IR
...... 1 8. Tongpha .. . .. 1. . 53 B3 .......B3 1 1985 1995
2 B.B.Tunm 40 40 40 | 1998 1996
Toatl - B 243 543 835 -
Lo Reserveir . . 0 A
(-1 Btudy Completed . | . . .| . . b o
...... 1 Houway Kadiame . . |° . -t -t 321 1983 | 1895
...t Rounay Rhang | SO0t RSSO, b 30 | 1990 | 1897 ..
(-2 _Not study yet . | . b o [RUSPIOSt NS
... 1 Hovay Tao 1 . | - ol DU ) ISP 28 | 1884 | ... 1895 .
...... ¢ Rouay Xet Tao 2 | . -1 - 2711994 | - 199%
...... 3_Houmy Xamkanaxomhom . - | .- . 28| 1984 | - 1894
....5 Houay kanowane . .| -4 -1 A4 1897 | 2000 - |
...... 5 _Bouay Banekoutchix | . -1 -1 251 1995 I 1997 .
.0 B.Kengkang . | -l oS TR 311 3986 ). 1999 .
.....1 Rousy Hoknava . | ol IO S 2211985 . 1998
8 Houay Xonbanxonphak - - 23 1 1996 1§39
otal - C - - I
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H.Khanath B.Nonhoun

fotal = D :

Ban Bun Pathumphone

otal -~ E

16,613 [

_otal A,B.CDE
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- Table 6.1d

Future Irrigation Plan in Saravan Province (1986 - 2000)

86T

~ | Project Name Cropping | Full (ha)jDry{ha) | Cost . Lonstruction
No. . - Season Season  |{Mil.kip) Year
1 {Weir Irri.) ‘

1 | Nong Deng ] | Paddy 1. . 1,788 ) . 1,800 4 . 434 |1 1896 - 2000
1.2 | Houay Sanot . | Paddy .. 70807 550 1 . 7,223 11336 - 2000
3 | Phapong _ .
.\ KNakasao ... || Paddy | . . ! 500} .. 360 | . ... 400 | 1996 - 2000
4 1 Dong Monh | Paddy | 1,300 4. . 860 1 . 1,262 11896 - 2008
5.1 B.Kang .| Paddy | . . 300 . ... 300 1. ... 203 11996 - 2000
6 | B.Khamthong | Paddy . 300 1 300 4. 203 11986 - 2000
7| B.Tagpoun .. 1. Paddy 1. ....300; . 2001 .. .. 400 ) 1396 - 2000

(Pump Irri.) - :
81 B.Dane . ...].] Paddy | ... .. 360 4. . 200 ) 240 1 1988 - 2000
.9 | B.Houay Khon | Paddy | . . 300 )......200 } - 24011399 - 2000
10 | Vapy Pump . ) Paddy | . 308 200 5 240 ;1933 - 2000
i1 | B.XKha .| Paddy . 308, . 208 3 . 2401996 - 2008
12 | B, Saphat | Paddy 1 _ . 308 1. . 200 ) 240 ) 1996 ~ 2000
13 1.B.Tanpiao . | | Paddy ' | . . 300 ... 2000 240 11886 - 2000
14 | B.Hinsiao | Paddy .1 380 3 . 200 . 240 )/ 1996 - 2000C
15 | B.Pakseusk 3 Paddy 300 ). 200 ) ... 240 ;1899 - 2000
16 | B.Thaliang . | Paddy 1 300 4 200 3. 24011993 - 2000
17 | B.Okat .} ] Paddy | ... 300 ) 280 ). 24011988 - 2000
18 3 B.Kenghoat | Paddy | .. .. 366 1. .. 200 ... 240 11989 - 2000

- {Reservoir}
119, Vang Phookiae | Paddy | - 400 1 250} 308 11899 - 2000
PG | Houay Seak - p '
.1 Houay lLamphong| Paddy 1 . 88871 - 650 1. .. . 640 11939 - 2000
¢l | Houay Pakeuan | Paddy | 800 ... 650 1. . 640 11996 - 2000
22 | Houay Nakang | Paddy | . 900 . 350 | . 400 ;1986 - 2000
63 | B.Takdet . .. | . FPaddy 150. ... 108 ... 120 | 1996 - 2000

(Mountain Side) .
24 | Taoi District | Paddy | .. . 8003 65071 .| 640 11996 - 2000
25| Samuoi Dist. | Paddy | 80071 . 6501 ... 64011996 - 2000
26 Mountain Border} Coffee | - ! 560 3. T 4001 1896 - 2000
27 | Pump : _ :

.| Paktadhane | Coffee ... . 86807 | 650 77.].1996 - 1398
28 | Groundwater : 1600 - _
|.....|.Development . | Coffee | . Places | . ... .]....114.11886 - 2000

29 | Pond " Other 750 - '
.\ Development . | Crop . | Places i . .. ... .|... 265 11996 - 2000
R¢ } Small River Other 84 - ' _ _
1 | Development Crop ‘Places _ . 26511996 - 2000
" Total- 13,950 9,650 17,274
- Source : Provincial Irrigation Department




Table 6.2a - Paddy Yield Transition Data

Sanasomboon ‘. 9.957 ¢ 0 19,800 :. 26,140 : 19,847 :

Culti. Irri. | 1991 1992 : 1993 1894 . 1994
Area ' 94 Area ' 84 i - o ‘t/ha
_Champasak | ha ! ha t t t t

Total 42,170 © 236 |119.889 : 130,981 : 115,543

Remark. : Culti.= Cultivation Irri.= Irrigation
Source : Previncial Agriculture Department .

125,991 Av.2.50

Table6.2b - ‘M_ain' Cropping Condition
Variety Cropping Seeding | Yield {t/ﬁa)'?' Cost (kip/kg}‘Crop‘
Season : i Hi : L L

Remark : Rain = Rain4fad'Paddy.Irri.=ﬂIfrigatioh Paddy
Source : Provincial Agriculture Department X "
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7. SUiRVEY ON DRILLING CONTRACTORS

‘The survey aimed to evaluate the ability and capability of local drilling contractors with
_ f regard to drilling of production wells and pumping tests. The survey was conducted in

Bangkok, Thailand and Vientiane, Laos.

7.1 Thai Contractors

In order to appraise the capabilities, the questionnaires were sent and filled up by the Study Team.
Warehouses and shops of several companies were visited:
The questionnaire contents are as follows:

D C_ornpanyi_s Name

2) Address.

3} Registration

4) Date Established ~

5) Line of Business
6) President's Name
7) Annual Proceeds
8) Capital |
9) Number of Employees
10) Company Brochure
1 1) Address of Warehouse and Repalr Shop
* 12) Ongoing Drilling Project
- 13) Drilling Machines and Equipment

Results of the survey are summarized in Table 7.1.
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Table 7.1 - Drilling Contractors in Thailand

COMPANY NAME. INTEREST DRILLING CAPACITY. STOCK  WORK

' (MAX. DEPTH) YARD SHOP

AZTEC INTERNATIONAL o (2,000m) o . 600m* |

CHOK $1 CHAI KARN CHANG o ( 350m) émall

CO.LTD. | )

CHOLLASAP o (300m)  2,000m® "

GEORESOURCES - o .

SIAMTONE CO.,LTD. o ( 550m)  66,000m" 1,000 m®

SO SAENG HATTAKARN ? 2,400 m” -

CO.LTD. '

SOR-ANANT WATER WELL o ( 450m) 500m?

T.RUAG RUANG o ( 600m) - 5000m’ - 100m’ e 1
CO,LTD. o -
UNITED WATER WELL o ( 275m) 800 m?

CONSTRUCTION _ _

VIWAT TURBINE LTD., o ( 914m) 7,000 m? 3,500 m’

PARTNERSHIP . . S

WELLCON HYDROLOGY o ( 300m). - 3,500m°

CONSULTANT CO.LTD.

872



7.2 Lao Contractors

In Vientiane, information of drilling contrctors were collected. Few informations were obtained

% during the course of the study. Brochures or information obtained are as follows:

- Table 7.2 Drilling Contractors in Vientiane

Name of Company Drilling Rig - Capability
(1) STUDY SURVEY & DESIGN  UGB-50m 2 Drilling depth 50m in 10 inch
CENTER =~ Mobile Drill 1 diameter |
| Acker Drill ! o
"@)YHEC-HYDROPOWER ~ CRALIUSD900 1 Drilling depth 20 to 100 m with 3
ENGINEERING CO. KOKENKTI50 1 to7 inch diameter
(3 GEO-MINING ENTERPRISE ™ SKB4™ 5 Drilling for mining parpose up 1o
- _ UGB 50 3 500m depth.
L - Mindrill !
Longyear i

. 87-3' N
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