under the technical and financial assistance from foreign . countries and international
organizations such as JICA, WHO and UNICEF,

Provincial WES in Champasak has 16 staff including 8 staff for Rural Clean Water Supply
Sub-Section and 3 staff for Environmental Sanitation' Sub-Section as shown in Figures 3.3.6a
and 3.3.6b. Provincial WES in Saravan Province has 14 staff including 9 staff for Rural Clean
Water Supply Sub- Sectlon and 3 staff for Environmental Sanitation Sub-Section.

District Public Health Office is delivering medical services and health promotion and preventive
services in each District. Organization chart of District Public Health office is presented in Figure
3.3.6¢. Medical services are provided through a Distict Hospital and 22 Dispensaries located at
Sub-District level. Health promotion and preventive services include rural water supply and
sanitation, malaria control, mother and child care, and tuberclosis: control. Ea_ch District Public
Health Office has some WES staff, of which only one or two staff is responsible for rural water
supply. Activities for rural water supply at District level is hmlted due to lack of staff and
equipment. : -

(3)' - - Budget for Provincial Health Departments

“Annual budget of Public Health Department Office in Saravan Province was K 289.4 million in
1994 fiscal year (from October 1993 to September 1994) which was increased to Kip 472.8
million in fiscal year 1995, The 1995 budget consists of Kip 230.25 million for the Provincial
Office and Kip 242.59 for 8 District offices. The budget for Provincial office includes Kip 1.5

" million of the administration cost for water supply and sanitation program which wilt be used for
transportatlon per diem, and other allowances. : :

. Armual- budget of Pubhc He‘al_th Department Office in Champasak Province increased from Kip
496 million in 1994 fiscal year to Kip 1,025 million in fiscal year 1995. The main reason for the
increase is due to doubled increase in salary of staff. The 1995 budget consists of Kip 607.57
million for salary, Kip 50 million for the administration, Kip 107:58 for basic construction and the
remaining for other expenses such as purchase of medicine, repair and purchase of equipment
and social welfare. The administration cost includes. Kip 2.5 million for water supply -and
sanitation actmtles whxch will be used for transportatxon per diem, and other allowances

Budget for Champasak and Sal avan PHDs are tabulated in Tables 3.3.6e and 3 3 6f
3.4 Present Water Supply in the Vllldges
3.4.1 Water Servnce Leve]

The Vlllage Survey conducted by the Study Team in Apnl 1994 md1cated that about 80% of the
villagers in. the Study Area (200 villages) obtain water from traditional sources. such as river,
springs , ponds and shallow dug well which are often unreliable and polluted. There is only one -
piped water supply system at Laongam town, supplying water without treatment. for 237

households. It is'estimated that the coverage for tube well with hand pump is 17% in Champasak
Provmce and. 19% in Saravan Provinces Present water source situation in.Champasak :and -



Saravan Provinces is presented in Figures 3. 4 la and 3.4.1b. Present water source situation by -
Dlstrlct is presented in Figure 3.4.1c.

Users of river water alone accounted for 58% in Champasak Province and 66% in Saravan
Province. The Xedong river and its tributaries are mostly utilized in both two provinces. The
Xedon river is effluent and usable all the year round, however, it becomes turbid in the rainy
season. Its tributaries are intermittent and dry up in the dry season. The Mekong river is also
utilized for domestic water in several viltages in Champasak provmce

Use of river and spring are found in Bachian district of Champasak provinee' and Lao-ngam
district of Saravan province. These disticts are located in the western Basaltic slope of .the
Boloven Plateau where the tributaries of the Xedon river ongmate Many sprmg,s are found in the

' valley

Several villages are utilizing the pond as a main water. source although combmed W1th other

© water sources such as river, dug well and tube well with hand pump. However, water supply of 2

villages, namely B.Bak and B.Samkhanaboua mainly rely on pond though they have several tube
wells with Lucky hand pumps. Three villages are utlizing canal water. combined with use of hand
pump wells. _Combmed use of surface water and groundwater is found in many villages.

 Groundwater is being utilized by means of dug well and tube well. The dug wells , generally less

than 10-m in depth are consturcted by digging.-Diameters of dug wells are usually 0.5t02m.
The dug.well is lined with a casing of wood staves, brick or concrete. Most of dug wells,
however, have either no casing nor concrete seal and well cover. Generally, hand pump is not
installed. Some of dug wells are no more than irregular hole in the ground Many holes are found
in the river bed where rwer water dries up in the dry season.

© Tube wells are’ constructed by drtlllng Depth of these wells are from 20 m to 50m and the well
© diameter is 50 to 150 mm, Some tube wells were constructed by the USAID in 1960is. They are

equipped with Dempster hand pump and still being used in some villages, but the others are either

_ broken or not functionning. Recently, the PHD is constructing the tube well and installing Tara

or Inidia Mark Il hand pumps upon request from the village. A numnber of Lucky hand pumps are

bein used in the tube wells and some of dug wells.,

342 Target Vlllages in Champasak Province

Target v1llages in’ Champasak Provmce are 100 having a total populatwn of 53,297 as of April
1994, These v1llages are distributed infive Districts.as deplcted in thure 3. 4 2. Dataon ex1stmg .

water source by Dlstnct are. tabulated inTable3.4.2.

B (l) Sanasomboon D1str1ct

. Target vxllages in- Sanasomboon District are 36 w1th a total populatlon of 24, 780 Of the target -
vvillages, most of the vnllages are located along the route No 13 and the remaining vxllages are

located along the Mekong river and its trlbutanes



Population served by the river, dug- wellﬁ and handpumps account for 13 ,743 (56%), 4,067
(16%), and 6,059 (24%), respectively. River is the main source of domestic water, supplemented
by handpumps and dug-wells.

In the villages located along the route No. 13, main water source is handpumps supplemented by
the tributary of the Mekong. However, most of handpumps are not sustainable enough to supply
water during the dry season. Therfore, the mhabltants of these vxllages are suffenng from
shortage of water during the dry season.

2 - Baohlang District

Target v1llages in Bachlang District are 25 with a total populatlon of 8,195 Of the target villages,
most of the villages are located along the route No. 20 which is the all weather asphalted road -
connecting Pakse and Saravan. Some tributaries of the Mekong, such as Huay Cahmpi, Huay

Palai and Huay Kapheu are crossmg the road '

River and springs are the main source of water in this district. Population served by'the river and
springs account for 4,732 (58%) and 2,857 (35%) respectlvely Some dug wells are foundin §
villages:

(3) Pathoumphone District .

Target Vlllages in Pathoumphone District are 15 with a total populatton of 7,188. Of the target
villages, most of the villages are located along the route No.-13 and. the Mekong river.

POpnlation served by the r.iver dug-wells, and handpumps account for 4,187 (59%), 2, 669
(37%), and 230 (3%), respectively. River is the main source of domestlo water supplemented by_
dug-wells and handpumps ' :

(4 - Sukhuma Dlstnct

Target vtllagcs in Sukhuma District are’ 7 w1th a total populatmn of 3 950 Of the target v1llages _'
most of the villages are located along the. provincial road connectmg Champasak town to
Sukhuma town. These villages are located far from the Mekong river. .

Population served by the river, dug- wells handpumps and pond account for 621 (16%) 310
(8%), and 2,255 (57%), respectively. Handpumps and ponds are the maiti source of domesnc
water, supplemented by dug-wells. .Although handpunmps and-ponds are the main source of -
water, they are not sustainable to supply enough water durmg dry seasof.

5) Khong Dlstrlct
Target villages in Khonngstnct are 17 with a total populanon of 9, 385 of the target. v1llages "

only one village (Tapusy) is located on the Khong 1sland and the remamg v1liages are located B
along the route No. 13 and the Mekong ' : '
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Population served by the river, dug-wells, and handpumps account for 7,509 (80%), 1,229
(13%), and 647 (7%), respectively. River is the main source of domestic water, supplementcd by
handpumps and dug-wells. Handpumps are found in 4 villages.

3.43 Target Villdges in Saravan Province

Target villages in Saravan Province are 100 having a total population of 45,591 as of April 1994
These villages are distributed in five Districts as depicted in Figure 3.4.2. Data on existing Water
source by District in'Saravan Province is tabulated in Table 3.4.3.

(1) Lakhongpheng District - |

Target v1llages in Lakhongpheng District are 16 w1th a total population of 5, 768 ‘All the v:llages
are located along the route No. 13. Due to lack of dependable water source, the people in the
villages meet serious sho:tage of water, partlcularly in the dry season.

Population served by the river, dug-wells and handpumps account for 1 891 (33%), 812 (14%)
and 2,885 (50%), respectively. Handpumps are the main source of domestic water,
supplemented by river and dug-wells. Two villages utilize ponds for water, :

{2) Khongxedon sttnct

Target v:llages in Khongxedon District are 22 with a total populatlon of 9,882. The vnllages are
located along the route No. 13, the Mekong river and Xe Don river. Most of the villages have
better access to dependable surface water, except some vallages which are rather far from the Xe
‘Don rlver : : : :

Popu]atlon served by the river and handpumps account for 6,126 (62%) and 3,574 (36%),
- respectively. River is the main source of domestic water, supplemented by handpumps. 6 villages
- utilize ponds for water. : _

| (3) x -Vapy District
Target villages in' Vapy sttnct are 21 witha total populatlon of 12,499, The vﬂlages are located

- along the route No. 16 and the Xe Don river. Almost all the vnllages have better access to
_ dependable surface water. -

_ Populatlon served by. the river, handpumps and ponds account for 10,434 (62%), 1,340 (36%),
~and 272 (2%), respectively. River is the main source of domestic water; supplemented by
E handpurnps and ponds : :

NG Saravan District

Target v111ages in Saravan District are 30 w1th a total” populatlon of 13, 031 The vﬂlages are

- located along the route No. 20 and No. 23. Due to long distance from the dependable river
k water_ most of vlllage_s a_re suffering from shortage of water, particularly during dry.season '
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Populatlon served by the river, dug~wells handpumps and sprmg account for 9, 229 (72%),
1,104 (8%), 726 (6%) 1,624 (12%), respectively. River is the main source of domestlc water,
supplemented by spring, handpumps and dug-wells.

(5) Laongam District

Target vﬂlages in Laongam District are }1 w1th a total population of 4,411. The v:liaves are'
located along the route No. 20, Some tributaries of the Mekong rivet, such as Huay Tapoung and
Xe Set river are crossing the road.

Population served by the river, spring, and others account for 2 676 (63%) 652 (15%) and
1,083 (25%), respectively. River is the main source of domestic water, supplemented by spring.
Laongam town, which is the District capstai is served by plped water system :

Present water supply situation in 100 vt]lages of Saravan Provmce is tabulated in Table 3. 4 3,
3.4.4 Water Use_ in the 'I‘arget Villages
(1) Access to Water Seurce

Figures 3.4.4a and 3 4 4b show the dlstnbutton of access to water source. As shown in the
histogram, distance to main water source mostly ranges from 200 to 400 m in Champasak _ G
province. However, in Saravan province, the histogram shows more gentle figure and ranges
from 200 to 1,000 m. According to the cumulative distribution curve, 60% distance is 350 m in
Champasak province, while it is 450 m in Saravan province. A longest distance is $een in
B.Maisivilai in Champasak provice, where the village people resort to take water from Mekhong
river about 2500 'm far from the village. - : '

@) Water Quaiity'

On-site measurement of water quahty shows normal values for electric conductivity and pH.
 Muddy water is observed in several villages. Based on the bactenologlcal and chemical iests
conducted at existing water source, several water sources have sanitary problems in- water .
.quahty from the view - point of the WHO dringking water standard (Refer to Chapter 6).

Considering the present c1rcumstances of the water sources, potential risk of' blologlca,l poliution .
may always exist.

Although PHDC and PHDS are trying to mcrease the. coverage rate of clean water supply by _ | sﬁ

installing tubewells with handpumps, their actlwtles are not functioning well due toa shortage of
funds and. lack of quahfed staff. : :

(3) . Wa’ter Use

‘According to the survey of existing water sources in 2_0_0__vil]ages, the _yelu'l'nel of water"eha'nges -



village to village and ranges from 36 liters/day/family to 270 liters/day/family. It shows a higest

value in B Beng where a pilot water supply system was constructed. However, in B.Houakoua

~ where a Tara hand pump is being used as a water source, volume of water use’ is 154

liters/day/family. On the other hand; in B. Senvang-Noy, it shows only 55.5 liters/day/family.
About 60 % of water is used for washing and bathing in B. Houakoua while it is 36 % in B.
Senvang-Noy. Since washing and bathing are usually done in the river side, little amount of
water is collected and carried to their home (Figures 3.4.4c and 3.4.4d). '



Table 3.1.1 . Population in Lae PDR

1985 Growth Population - Growth 1994

. Census Rate - Count '90 ] Rate - Estimate
Laos : ' 3,584,803 0.029 4,140,000 0029 - . 4,641,537
Vientiane Mun. : 377,409 0.042 464,000 S0 520,211
Phongsaly 122,984 0.028 CoLoe0 0.029 158,081
Luangnamiha 97,028 T2 119,000 0.029 133,416
Oudonmxay . 187,115 0.086 283,000 . 0.029 - 317,284
Bokeo L S48 0.031 © 64,000 029 CT1753
Luangprabang : 295,475 0027 337,000 0.029 377,826
Huaphan 209,921 0.009 220,000 0029 | 246,652
Kayaboury 223,611 . 0.037 185,000 0.02% ' 207,412
Xiengkhuang 161,589 0.023 181,000 0.029 202,927
Vientiane - 264277 0.029 - 3os,000 - 0.029 341,949
Borikhamxay 122,300 - 0.032 143,000 0.029 . 160,324
Khammuane 213,452 0.028 245,000 0.029 . 274,680
Savannakhet 543,611 0.033 : 639,000 0.029 716,411
Saravan 187,515 0.037 225,000 0.029 . 252,257
‘Sekong 50,909 0.023 57,000 0.029° . 63,905
Champasack 403,041 0.024 453000 0029 . 507,878

Atftapeu o 69,631 - 0.026 79,000 0.029 88,570

Source: State Statistical Centre, Ministry of Economy, Planning and Finance
Note: Vientiane Mun. = Vientiane Municipality

3-24 o



el

T

Table 3.1.3a

GDP Growth Rarte in Laes, 1989-1993

Unit: Million Kips at 1990 constant prices

1989

industry 199 1992 1993 Growth
Mil. Kip Mil. Kip Mil. Kip 1989-1993

Agricolture 344,667 374,456 365,212 ‘na n.a
 Agricutture 206,529 225,009 203,114

Livestock/Fishery £22,244 - 129,859 138,071

Foresiry 15,894 19,498 24,027
Mining & Manufactg 75,439 87,305 113,333 na na.

Mining 976 8% 816

Manufacturing 51,940 59,662 80,140

Constrction .15,091 17,508 22,166

Utilities 1/ 7,433 8,839 10,211
Services 149,542 145,724 149,807 " na n.a.
Transport/Commun. 36,181 31,687 31,736

Commerce 41,077 44,516 44,516

Finance/Insurance 967 1,316 3,651

Housing- 11,147 11,480 13,179

Public Services - 36,490 35,800 35,800

NGOs 23,266 20,440 20,440

Others 413 484 485

" Import Tax - 5,053 5364 9000  na ia.
GDP Total 574,790 - 637,352 681,797 728,058 6.1

Source: Ministry of Ecoﬁomy, Planning and Finange

Note: 1/ Ultikities include clectricity, gas and water
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Table 3.1,3b

Laos: Trade Balance

Unit: Million US Dollars

1990

1993

1989 1991 1992
Trade Balance
Exporis 633 8.7 196.6 i32.6 1586
Imports 210.7 201.6 2280 265.6 3445
Balance _-147.4 -1229 -131.4 -133.0 -185.9
Composition of Major
Exports (%)
Wood Products 24.6 23.6 423 322 24.0
Textiles 6.3 8.9 15.6 20.6 158
Electricity 237 24.4 22.0 128 _ 11.5
Motoreyele Lo - - 147 16.4
Coffee 13.9 109 32 2.5 na.
" Others 315 322 16.9 17.2 323
Composition of Major :
. hﬂpoﬂs (%) -
Machinery/Raw Materials 6o 14.5 269 .. 357 53.7
Rice and other foods i5.1 9.1 12.5 1i9 8.9
Petroleum Products 151 141 9.3 9.2 56
Others 16.6 33.6 11.8 19.0 -31.8

Source: Ministry of Economy, Planming and inance
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Table 3.1.4

Pﬁb]ic Investment Plan for §991-1995

Umt: LSS Million

" Seclor

Total’ Ratio 1991 1992 1993 1994 1993

Total
Agriculture and Forestry 96.97 13.0% 2210 2597 21.12 16.37 11.40 96.97
Manufacturing 22.57 3.0% 840 7.53 244 1.14 306 22.57
Mines 978 13% . 0.00 2.32 246 250 2.50 9.78
Electricity 153.77 20.6% 17.45 14.48 25.19 39.69 56.96 153.77
Communications 280,19 37.6%- 3038 67.13 5517 65,18 6233 280.19
- Telecommunications 33.39 4.5% 4.77 6.28 6.78 5.78 9.78 33.39
Water Supply - 26.39 3.5% 0.00 2.08 4,03 8.75 11.53 26.39
Education 04,57 8.7% 4,93 11.93 15.90 17.91 13.20 64.57
Public Health 41.90 5.6% 5,18 462 8.39 16,57 . 13.14 41.90
Others 15.47 2.1% 297 3.37 221 - 332 3,60 1547
Total 745.00  100.0% 96,18 145.71 143.69 171.21 188.20 745.00

Source: Committee for Planning and Cooperation

Public Health Agticulture and
6% Others " Forestry
_ Education 2% L 13% '
: ooy . °. Manufacturing
Water Supply i .7 3%
: 4% R Mines
Telecommunication .
. Eleetricity
4% . 1%
Commuhicétions
%

Sector-wise Share of Inves_tme'nt"l”lah




Table 3.1.6 Lang Use in Champasak and Saravan Provinces

Saravan Percent = -~ Champasak- Percent
. Province : (%) . Provines (%)
Permanent Agriculture Land 71 7 ' 183 ' 13
Current Forest 562 54 879 6l
Potential Forest _ 242 23 153 11
Other Wood Areas 129 12 133 9
Others 30 3 81 6
‘Total: _ 1,034 100 1,429 100

Source: Agriculture & Forestry Service of Champasak Province

Champasak

QOthers
6% Permanent

Agriculture Land
13%

Other Wood Areas
9%

Potential Forest
11%

. Current Forest

C61%
Saravan
Others Permanent
. 3% ~ Agriculture Land
Other Wood Arcas : . T%

12% :

Polential Forest |
23%

Current Forest
55%
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Table 3.3.1a Pgpulation Statistics in Champasak and Saravan Provinces, [985-1993

District District - Annual . Distriet Lstimated - District

Name Population Growth Population Annual Population
) 1985 Census " Rate 1990 Count Growth 1994 estimate
S ' 19851990 Rate 90-95
@ .- A Cliampasak Province
" Sanasomboun 43,660 . C U 181% 48,000 2.36% 52,694
Bachiang - 24,112 - 6.48% 33,000 : 2.36% 36,227
Pathoumpone 3,206 2.11% 38,000 2.36% 41,716
Sukhuma 30,489 1.60% 33,000 2.36% ) 36,227
Khong © 60404 -0.13% 60,000 2.36% 65,868
Phontong 58,682 1 3.29% 69,000 2.36% - 75,748
Champasak ' 42,265 035% 43,000 O 236% 47,205
Mounlaoamok 23,554 3.52% 28,000 236% 30,738
Pakhsong 37,130 4.38% 46,000 2.36% 50,499
Pakse 48,519 2.54% - 55,000 236% 60,379
Sub- Total: 403,041 . 236% 453,000 2.36% 497,301

B. Saravan Provinice

Lakonepheng 23,167 2.33% 26,000 297% - 29229

Khongxedéné 38,042 . 2.00% - 42;000 . 2.97% 47216
Vapy ' Co2L66 0 245% 24,000 - 2.97% 26,981
Saravan - ) 47,692 3.26% i 56,000 2.97% 62,955
'Laongam ' 28,060 5.69% 37,000 - - 297% 41,595
Toumlam - 12,528 225% - 14,000 L2.97% 15738
TaOi : 16,760 1.44% . 18000 2.97% 20236
* Samuoi ' 6,811 C327% 8,000 C297% 8,994
Sub-Total . 194,326 . 297% 225,000 _ 297% - 252,945

. Total ; 597,367 2.56% 578,000 . 2.56% 750,246 -

'Solurce: Poputation of the Lao P.D.R,-l992, Mi_nistry of Ecanomy, Planning and Finance
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Table 3.3.1b Popuiation in lhe Study Area, 1994

{13 100 Villages in Champasak Province (2) 100 Vitlages in Saravang Province
Vitage Vilage Dhsrkct Homaththd Popububon Sex Vilage  Vlage Diistrict Tt Prpuisian
Code N Newic 1934 1994 Mk Female  Rabis Code Naame : Nemt 1384 1211 Miadt__ Female
&1 BXakhen Susomboon IE) ) 05 48 0 51 B.NonSavmg Lakhongiwes 105 m 57 288
¢2  BPhootat - Saasorotn ] 138 3] o 0w 52 B.Nadou Lakhotphenz u3 01 Mt M
¢33 BNonswm Swasonboon 122 45 I I 1] 53 B.Nadoumna Laichorphwei L 7% W
¢4 B.Noogpha Swasoniboon o8 553 m M ogE 54 . B.Houskepho Laichonphany & L3 o am
5 BSonvanads Sanasonioon e (V'3 ¥ a3 o 55 B.1akhosi T Lakbonphemg % w e
c6 TNl Senasomboon 1k &9 301 k) 09| 54 . Blakhos-Nu - Lakiwonphieng .o 130 5 L}
C7 B RNoogdou Swwsomboou ] e FEX TS 1% SN X 2] 57 B Khonsey 1 830apheng 2 Com L ]
C8 pHowmse Samscmboon 107 [7i] ML o 54 BEappadd - Lakhonpheny 68 366 us g
[o2) B.¥oogean Sanaromboon 0 RAH 157 170 058 -89 B Mendinxy Lakhongiies. [ 3] 456 20 213 4
Cc-it BYony Sahis omboon 1] Nk 143 166 037 ESH] BNl Laldronphang, 1 oo 167 155 1.08
C11  BHewwa Sanmor boon 6. LITI 11 [LEJ X I T BPhoudsachen Ney Lakhonpheng D - 3 DR S| S 111 1
11 BNongklmn Supionboon 2] a4 . m eu s13 B.Kongsmo - Lakhonpheng a m us - us 0.59
€13 BKwmpeg Sacn1ombonn 153 987 EU. I N 13 B.Phoudsoc g Ol Lakhospheng 7 ] [ [ 3]
C1 BKhemaon " Swwiotboon oW 2% [ ¥ o3 s B.Thugbing Laldonphens b CoME 9w [
€18 BRowgilwa Sanasomboon LY -6 1. 0B st B Bouttephan Lakhoophey ] e [TLIN 1) 268
C15  Blouy SaasordEon az 150 65 8 07 S8 B 1 : » 186 7] ) 2.98
€17 B.Sok-Gra Swusombson 2% - 102 5 % 0 - Laousphene D15 Vilhges): L8 ] FETIERTEH 883
C-# B.Sok-Noy Suombion 16 &5 M W3 0ss S11 Bhmone Klrerecedon 195 st G 052
C19  BXonphak Suwsomborn ns ¥ o5 M oM 'S8 B.Naog K Hoog Khoogredon H] ns. 1@ s 103
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C-21 B.Sitwouan Samscroboon & D 00 222 050 5-10 8 Khong Ney Khongeadin 13 3§ »? Eitl 091
€22 BMoumg Swnaomboon o il 6% o D L] B. ¥ K o ) a2 W3 0.56
G} B.Ukmung Saasomboon 1% uz W L 522 8. bomgx e [ 6 4 m 08
oM B Sacmomboot: 1% 160 w W 0n s BNongbows . Khongxedon ] e ] $ 053
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Source:. (1) District Popula'non is based on Table 3 21a

(2) Vl[lage Populatlon is based on the Vlllage Survey, Apnl 1994,

P =

Table 3.3.1¢ Population in the Study Area and Prioritized Area
Distn'c't District No. of Village  Pepulation in No. of Village Populatioti in
Name Population  within ' Study Area within Prioritized

(1994} Study Area (1994} Prioritized Area
Area (1994)

A, Champasak Province . - :
Sanasomboun 52,694 36 24,780 8 3,705
Bachiang - 36,227 23 8,095 S 1,719
Pathoumpone 41,7 16 15 7,108 3 1,186

- Sukbuma 36,227 7 3,950 2 L 912

- Khong 65,868 17 9,364 2 929
Sub-Total 232,732 100 53,297 20 8,45 1
B. Saravan Province
Lakonepheng 27,884 ° 16 5,768 2 774

- Khongxedong 43,293 22 9,879 5 1,990
Vapy 26912 - 14 7,525 4 2427

- Saravan 58,980 37 18,008 7 3,948
Laongam 41,849 1 4,411 2 849
Sub-Total. - 198 918__- 00 45,588 20 9,997

- Total 431 650 200 98,885 40 18,448



Table 3.3.1d

Population Projections in Chami)asak and Saravan Provinces,

1994-2005
District Growth 1994 1996 . 1998 2000 2002 - 2005
Name . = Ratc - ‘
A. Champasak Province
Sanasomboun 2.36% 52,694 53,211 57847 60,610 - 63,505 68,1 ()8
Bachiang 236% 36,227 37.957 39,770 41,669 T 43,659 46,824
Pathoumpone 2.36% 41,716 43,708 45.796 47,983 50.274 53918
Sukltuma 2,36% 36,227 37.957 39,770 41,669 43,659 46,824
Khong 2.36% 65,868 69,013 72,309 75,762 79381 83,134
Phontong 2.36% 75,748 79,365 83,156 87,127 91,288 97,905
Champasak 2.36% 47,205 40 460 51,822 54 206 56,889 61,013 -
Mounlacamok 236% | 30,738 32.206 33,744 35356 37,044 39,729 .
Pakhsong 2.36% 50,499 52,910 55,437 58,085 60.858 65,270
Pakse 2.36% 60,379 63,262 66,283 69,449 72.766 78,040
Sub- Total: 497,301 521,051 545934 $72,007 599324 642,765
B. Saravan Province
Lakonepheng 2.97% 29,229 30,991 32,859 34,840 '36,9_46_ - 40,331
Khongxedong 2.97% 47216 50,063 53,080 56,280 59,673 . 65,149
Vapy 297% | 26981 28,607 30,332 32,160 34,009 37008
Saravan 2.97%" 62,955 66,750 . 70,774 75,040 79.564 86,866
Laongam 29 41,595 44,103 46,761 49,580 52,569 57,393
Toumlam 2.97% - 15,739 16,688 17.693 18,760 19,891 - 2,716
Ta i 297% 20,236 21,455 22,740 - 24120 25574 27,521
Samuoi 297% 8,994 9,536 10,111 1720 11366 - 12,409
Sub-Totat 22945 2681937 284360 301502 319,677 - 349014
Total 759,246' '789,243. 830,294 - $73,508 . . 919001 991,779'_

Source: Population of the Lao P.D R, 1992, Ministry of Econormy, Planning and Finance



Table 3.3.1e ~ Population Projections in the Study Area, 1994-2005

District No. of Villages Growth B Tt T 1996 1998 2000 2002 2005
Name within District Rate :
A Champasak Province

Sanasomboun - 36 1.36% 24,780 25963 27,203 28,503 29 864 32,028

T  Bachiang 25 236% 8,095 8,482 8,887 9,311 9756 10,463
Pathoumpone 15 236% 7008 7447 703 8,176 8,566 9,187
Sukhuma .- 7 236% 3950 4139 4336 4543 4,760 5,105
Khong SN 136% 9364 9811 10280 1071 11285 12,103
Sub-Total: 100 53297 55842 5R509 61303 - 64231 68387

B. Saravan Province

Lakonepheng 16 2.97% 5,768 6,116 5,484 6,875 7,290 7,959

Khongxedong =~ - 22 2.97% 9,879 10475 11,106 1,775 12485 13,631
Vapy B P 297% 1825 7979 8,460 8970 9510 10,383
Saravan 37 2.97% 18,005 19090 20,241 21,461 22,755 24,343
‘Laongam 1l 2.97% 4,411 4,677 4959 - 57358 5575 6,086
Sub-Total 100 45,588 4R336 51,250 54339 57,615 62,903
Total 200 TTUORERS 104,178 109,739 115643 121,846 131,789

Source: Population of the Lao P.D.R, 1992, Ministry of Economy, Planning and Finance

: _39.33



Table 3.3.2 Population of Ethnic Group in Cham_pasak ?rovince, 1991

Lao . Lao Lao .. © - District

Loum Theung - © Soung : Population
. (191e)
Sanasomboon 44,454 [} 0 44,454
Bachiang 15,064 13,420 -6 28,490 .
Paihompone 35,900 : -0 ¢ 35,900
Sukhuma : 24 996 5,037 0 30,033 -
Khong ' 66,811 757. S0 67,568
Phontong 60,374 G 0 60374
Charmpasak 41,498 . ) S 41,498
" Mooniacamok . 26958 ' 0 0 26,058
Pakhsong 19,096 15,202 5 34,303
Paksc : . 46,002 0 0 56,365 -
Total _ - 380,253 34416 11 425,043

Source. Public Heaith Scrvice of Cha_inpasak Province, 1994

Note: 1991 = estimated figure for 1991

o - it
Paksel i
Pa.khson_g' —
Moonl acamokil_ .
—
Cham_pasak : :
. Pllﬁntong L : i
Khong e
Sukhuma SO I S ’ S
Fathompone . \ :
- T T T ;
-|1~ﬂ£‘lﬁ3f;g i *u'_‘,_;‘,_,!_l‘ao cm%J_.." anl -
T N~ o R
Sunasomboonf i [ oo LHED QUM
)

o s " s 1, . RN b e
0 10,000 20,000 -.30,000 40,000 &0, 006 60,000 76, 000




Table 3.3.3a

Agricultural Production in Champasak Province, 1994

13

Unit: Ton

District - Wetland Upland Green  Ground- Colfee Cardamon SO}"-. Sugar- " Tobacco

Rice - Rice Bean nut . ' bean cane
Sanasomboon 24,571 260 il 0 0 8 61 0
Bachiang 8,108 5738 2 235 365 i1 306 94 0
Pathompone 18,043 224 26 10 192 4 1 240 0
Sukhuma - 26,009 U 8 18 - 0. 0 0 156 8
Khong 29,317 -0 15 38 D 0 29 - 1,053 249
Phontong 48,436 0 0 0 0 0 -0 0
Champasak 26,690 0 11 7 0 0 9 149
Moontacamok 16,200 0 72 23 0 - 0 0 30 4
Pakse 6327 0 o0 0 0 0 0 0
Pakhsong - 879 g19 0 0 13398 ~ . 41 - 0 0 22

- Total 203,701 6,222 144 341 15,933 23 406 1722 299
Source: Agriculture & Foresny' Service of Champasak'P-rov'incé, 1994
[ Production of Wetland Rice by District i
Wetland Rice Prbdu_ction in Champasak Province
Moonlacamok Sanasorboon '
8% - Pakse 12% Bachiang
. 3%. : 4%
Cha;:;np/asal; G Pathompone
v 9%
i ‘s? ..
o Sukhuma
Phontong” : 13%
24% S
: Khong
14%
|
l
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Table 3.3.3b ~ Agricultural Production in Saravan Province, 1994

Unit: Ton

336

District Wetland  Upland  Soybean Groundnut - Coffee C_érdamon Banana
g Rice - Rice _ ' ' _ '
Lakonepheng 17,074 0 0 0 0 0 ¢
Khongxedon 30,863 353 0 0 0 0 0
Vapy 15,130 153 210 0 0 0
Saravan ©33.224 1,839 0 152 11 11 197
Laongam 1,247 7432 759 249 1,240 95 2,400
‘Touinlam 6,375 0 0 0 0 0 0
Ta Qi 17 1,320 .0 0 S 0 0
Samuoi - 11 1,080 .0 0 -0 0 )
Total . 104,030 11,097 . 780 401 1,251 166 2,597
Source: Agricuiture & Fofestfy Service of Saravan Provihce; 1994
Wetland Rice Production in Saravan Pl_'dvince
Toumlam -
Lao;l/gm . 6% - Ta Qi - Lakonepheng_
7o 0% : 16%
Saravan
32%
Khongxedon

e S 30% .

Vapy - R :

15%
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Table 3.3.6a

Medical Services Infrastructure and Staff
in Champasak Province, 1994

No. of I-ﬁgh Level Medium . Nurse Other
Bed Doctor Level Staff
] . ’ Doctor

Provincial] Hospital 250 - 41 - 97 117 154
Sanasomboon 25 i 12 39 36
Bachiang 30 1 9 40 26
Pathompone 25 4 10 47 41
Sukhuma 20 -2 9 36 29
Khong 50 2 20 52 52
Phontong 26 "5 19 52 77
Champasak 30 2 6 36 16
Moontaocamok 30 2 10 26 154
Pakhsong 48 2 12 46 2
Pakse S5 4 18 39 © 137
Total 539 66 222 . 530

Source: Public Health Service of Champasak Province, 1994

. 124

Note: Each District has a District Hospital at District capital town and has several
Dispensaries at Sub-District level. For example,. Sanasomboon District

has a District Hospital at Huaxe and 4 Dispensaries at Sub-District level.
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Table 3.3.6b' Medical Services Infrastructure and StafYf
in Saravan Province, 1994

No. of High Level Medium - Nursé Other

Bed Doctor Level Staff
: Doctor
Prov. Hospital 250 - 41 97 117 154
Lakhonepheng ' 25 1 12 39 © 36
Khongxedon g 30 1 9 .40 26 .
Vapy 25 -4 10 47 41
Saravan ' 20 2 9 36 29
Laongam 50 2 20 52 52
Toumlam 26 5 19 52 77
Ta Oi 30 -2 6 36 16
Samuoi . ' 30 2 10 26 154
- 60

Total 486 192 445 585

Source: Public Health Service of Saravan Province, 1994
Note: Each District has a District Hospital at District capital town and has several

Dispensaries at Sub-District level. For example, Khongxedon District has
a District Hospital at Khongxedon and 5 Dispensaries at Sub-District level.
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Table 3.3.6¢ Leading Causes of Morbidity in Champasak Province, 1994

Maiana  Diarthea  Influenza Dysentry Pneumonia - Tuberclosis

Prov. Hospital 1575

132 _ 11 3 154 37
Sanasomboon 308 85 26 134 36 60
Bachiang ‘ 236 40 13 4] 26 4
Pathompone 402 28" - 38 19 41 : 4
Sukhuma A47 26 S 4 29 o
Khong 543 . 676 422 504 52 - 26
Phontong 3 b S350 115 34 77 1
Champasak o203 0 33 o 29 11 ié 0
Moonlabamok : 988 . 21 . 142 193 154 3
Pakhsong o9z 6 0 -0 2 0
Pakse . ... - 268 313 . - 406 195 . 137 0
Total 5,464 1,810 1,207 1,171 724 136
Ranking i 2 3 T4 5 ' 6
Source: Public Health Service of Champasak Province, 1994
Pakse
Palchsong -
by LR IMataris |
Moor_xlaoamok — P e e
Champasak. : S
Phontong
Khong I @l{aj -
‘ &f‘_'f"_'__ S
Sukhuma |
' R - {0 Tuberclosis
Pathompone & . : I3 Prieumonia
. O Dysentry
Bachiang ¢ D influenza
. W Diarthea
Sanasomboon j OMalaria. |
Prov. Hospiial : : j
0 500 - 1,000 . 1500 - 2,000




Table 3.3.6d

Leading Causes of Morbidity in Saravan Province, 1994

Tuberclosis

68

Malaria Diarrhea  Influenza - Dysentry - Pneumonia -
Prov. Hospital 2,191 . By o na 75 ' 523 59
Saravan 1,821 1,071 1,518 605 353 ‘9
Laongam 364 62 na. na. 114 na...-
Vapy 925 634 n.a. 74 125 na .
Khongxedon 210 na. na. -na. na. na.
Lakhongpheng ! n.a. n.a. n.a. na. na.
Toumiam 267 344 na. 13 106 na.
Ta Oi 121 76 n.a. 22 34 na.
Samuoi 50 63 na. 30 72 n.a.
Total 6,020 2,531 1,518 821 1,327
Ranking i 2 3 4 5 )
Souree: Pubhc Health Semce of Saravan Province, 1994 : '
Note: The above ﬁgures indicate the number of out-patlems during Oct. 1993 to Sep. 1994
Samuoi -
TaOi |
- Toumiam
Lakhongpheng |-
Khongxedon |0 p
.E: o )
vapy B Dl ]
Laongam ; m_aj DTubemlgsns '
: g & Pneumonia
- . [J Dysentry.
Saravan f— O} Influetiza
—— B Diarthea
Prov. Hospital & | _E!Malgﬂrja“%
|4 oo, R T .Vl - l )
. 0 500 1000 1,500 2,000 2,500
: b s g

3:42 o




Table 3.3.6¢ Budget for Provincial Health Department, Champasak, 1994-95 -

Unit: Million Kip

‘Description - o o 1993-1994 1994-1995 Increase
. ' ) Budgei - Budget
1 Salary ' 260.00 607.57 347.57
g 2 _ Social Welfare _ _ 26.50 . 37.68 11,18
4 3 Administration . . 50.00 - 50.60 0.00
4 Reparing and Purchasing : 41.30 44.00 2.70
4.1 Medical Equipment for Provincial Hospital 6.50 _ 7.00 050
4.2 Medical Equipment for District Hospitals ' 6.80 7.00 020 -
4.3 Other reparing and Purchasing - 28.00 . 30.00 2.00
5 Per Diem for Students - : : 18.80 - 20.00 120
6 Medicine Purchasing . 73.40 86.50 13,10
6.1 Medicine for Provincial Hospital ' 26.00 . © 30,00 4.00
6.2 Medicine for District Hospitals o - 3000 32.00 - 200
6.3 Medicine for Mother and Children 000 350 3.50
6.4 Medicine for Malaria Control ' 0.00 350 . 350
6.5 Medicine for Skin Discase - 000 2.00 200
6.6 Medicine for T.B. ' 0.00 1.50 150
6.7 Patient's Health Improvement for Prov. H. 9.00 - - 800 ' © =100
6.8 Patient's Health Improvement for Dist. H. 840 . 6.00 -2.40
7 Basic Construction : : 26.00 . 179.30 -153.30
7.1 Domestic Capital S . 26,00 20.90 -5.10
7.2 Foreign Capital : . 0.00 158.40 158.40
Total , 496.00 . 1,025.05 529.05

Source: Provincial Health Department, Champasak, 1995

T
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Table 3.3.6f

Budget for Provincial Health Department, Saravan, 1994-95

Unit: Million Kip

ﬁcscriptiou Amount Salary Social  Admini- Equipment Others
o : - Welfare  stration :
1.l Provincinl Health Department - 160.85 128.73 6.92 1690 0.00 55.94
1.2 Provincial Hospital 63.10 0.00 0.00 330 18.50 41,30
1.3 Nursing Schooi S 6.30 - 0.00 0.00 030 . . 6,00 0.00
Sub-Total {Province) 230.23 12873 6.92 2086 - 24.50 9724
21 Saravan ' 16.50 1090 L10 130 230 090
22  Laonpam : 36.60 27.50 140 2.00 4.40 1.30
23 Khongxedon ' 32.70 3360 2807 200 5.40 8.90
24  Vapy 3590 2800 106 120 4.70 1.00
2.5  Lakhonepheng 52.70 17.20 1.00 - 1Lo0 570 2730
© 26 Toumlam © 2190 1430 - L60- 160 - .- 370 130
27 TaGi S 14.84 10.90 0.69 030 . 215 $.60
28  Samooi : | 11.45 780 040 050 - 215 . 060
" Sub-Total (District) 24259 . 15620 . 999 - 950 30.50 42.40
Total . 472.84 27893 1691 T 30.00 35.00 139.64 .

Bource: Provincial Health Department, Saravan, 1995
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Tuble 3.4.1

Fxintiong Witer- Sonirce by Dietrict I Chasapasak Proviace

Sourve: Villsee Sirver: forif 1994 °

H3IT6

23,354 7674

| 3-45.

Vilinge Vit Bizkrxt  tiowseheld T Fxisting Walrr Sesrtt Served Pupuistion
Code Ny L Nabw 1984 Fomd Oter __ River H.I Promp Pomd Spcing
G BNukam Sanasomboon 153 ®a3 0 ¢ L} # U
2 BFhontial Simatomboon ® Q 013 0 [} o I)S
-3 BNensavan Sanasamboon 122 ] [ L ] 0 615
4 BNougpha " Samaseinbaon 3 181 9 4 ] 0 ] 553
C3 BSowvannakihs Sanasnboon 170 '8 ] ¢ 90 [} @ 2%
5 BMang Sanasomboon i &9 [} L] 0 0 0 629
{7 BNongdou Sanasonboon - 0 3% ] 3 [} o A8
8- BRouvaxe Ranasonboor 4 100% 5 3 63 b o a a1%
C BPongsan Sanasamboon w0 o W7 [1} o 0 0 nr
G116 Dbong Sanazomboon o3 185 3 [ o o [} an
<11 BMangam Saasonitoon. a2 gL o 1] 0 o 54
C-12 HNongkham Sanasombocn bx) % LU 51 ) 0 0 o 4%
C-i3 . B Rmnpag Sxrmomboon 153 108, 5 a BW -9 L] 0 0 987
C4 B t 39 FEE L] 2 @ 2%
C-15 B Nomghhen Sanssomboan 53 0 1% L] [} 0 o 5%
C-16  Blouy Saasembeon n 1% 0 13 [ L3 [ 150
€47 BSR-Gna Sanasounbeoiy 175 [ Rax} 0 103 0 i o 1,025
C-18° PSok-Noy Samasemboon 138 s o ¢ 0 ¢ L} 635
C-I3  B.XNonphak Samassnboot 226 15% 923 (LR ] 0 o ] 173
€20 BRham oo 51 166 80 0 & 0 L] 66
C:21 B Sithovan Banasomboon 52 % 169 [ ] 0 Q Q 422
C42?  BMovang Supasonboon 110 1285 L] ¢ o 0 G 1,285
< BO L 180 *s M 168 % o 0 3 1,147
C-34 - B Boungkha Samasomboon 150 % 0G0 0 51 [ 0 9 1019
C-25  Blates (Nesguek)  Sanasoisboon 35 : 301 6 - 0 o L] o nz
=26 BNalak Sanasomboon 250 i 0 43 963 o 9 o 1,376
C-27  B.Dongralong Sapasomboott 5% bigd o W9 75 0 2 0 3
B BMNaong Sanasomboos 87 65%% 535 o 1,162 0 o [ 1,6%
2% BNaxon ¢ Sanasombad ns 57 [ I [ o ] 1,398
C-¥  B.Thangbengsivilai Sdnasomboon 83 134% 83% ] o 47 q L} 64 Mo
G331 BNowal Sanasoivbeon 31 % 85 0 205 o o 0 23
C-32 'B.Donphsk Sannsemboon 68 4 100 a G4 [1} 0 .9 EL
C-33  BDwa-Nus Sariaspmnboon 153 8% 8% i a9 Q 17 [} a o 356
34 BKengkeo Sassinboon k53 498 100%% 438 0 Q o 9 0 A8
¢35 BRgonadeng Sanasamboon 123 1053 108% 1,053 0 ) [ [ o 1,053
C-36 B Pakxon Suraacinboon 255 . 1437 S0% 10% 4%, e a__15¢ ] 2. 359 1497
boon Dhatnet: L6 24160 13743 4067 605 0 0 817 27RO
a1 B Hongsal Tachiang E & 100 w 6. 0. 0 [ B 33
L Eachiang Bachiang b 178 40 I % i1 84 a .1 o . 0 27
B Makgeo . Bachiang 57 3 100% B e o0 6 0 0 259
1 Honghok-Noy Bachiang 05 573 W0 A3 [} 0 G a L} 318
B-Nongbok-Gnai " Bachiang 1k 646 100% 63 Q [} & o 0 a4
B Thonglim Buchisng E 51 100% 5 0o o o 0 [ 510
BXenggnao Bachiang 5 300 10056 0 ] 00 3 2 300
BThengzala Bachiang n WEg % S0 134 [] 90 13 0 8
B Mouanghhai Pacliarg 61 304 W% W% 0% 158 @ 0 0 18 0 301
B.Pakonay Bachiang 42 W W % % & 1m Q L] sa o w
B Cudotiisouk Bachiang 65 33 2% . L1 15 o Q 0 150 hid 35
1 Fhasouan Bachiag k1l 157 5% G 0 o 0 » L] 157
B.Lak-21 Rachiang 17 67 % e 138 o [1} 0 28 9 567
B.Phin Bachiang -9 47 -0 9 [ R ] 467
B Lak2) Pachiang kil 39 Bt 196 o Q ¢ e 0 ]
Plak2s - Bachiang 8 e % 130 0 L] o 1% ¢
B.MNongkhamkhaa Bachiang kX 7 5ife 0% P %9 » I} o 0 G uz
. B.S=keo Bachiang k31 136 5% o 8 0 0 [ -0 136
B Housyten Bachiang 65 I M % 7SN T S ) 0 a0
© BTadan (BLakT) Bachiang 3 95 X% by a8 a i 0 w8 (U 195
B Nomast Pachiang 3% 218 e S w9 o 0 2 0 218
B Munginak-Evk Hachiang 3 181 0% . S0 2 0 .0 b oW a 124
B lak-13 Bachiang - 23 T e 0% 60 0 0 [ 0 0 kil
B.Nemhouaydus Nachiang 58 IN100% . 331 [ 0 o o [:3 13
BXopno Bachiag 58 283 10 o [ T . 2 %3
Bachiang Districl: . . 3,546 B185 - 4701 513 9.3 188 148 EALLY
CcH51 Blaki9 * Pathoomphen ) 451 e 308, 36 i3% & 0 9 0 451
61 Bk Paihecttphon ¥ 178 N IR Sive ki 12 [ [} L] 7R
64 "B.Mophou Pathooinphon 1m BRI %% i3 ’ 872 o ¢ 0 [ 0 88
€65 Blak-H Pathoommhon o e 100% M8 LU o ] o 448
CcH6 B souk L-25) Pat g % WS G0% WP 3 23 » 7 bl o o e
C-67  B.Heuakhous (-7 Pattroomphasn 33, MO K% 135135 o 0 o G 270
C48  Blak-3 " Fathooniphen 6l P M 0% 20% 16 143 8.0 0 0 8%
40 pBlak-d . Patoomaphon 4 LIS Y 10 1 a L] 8 1] 2%
C-70  BKhoustouay(L-36)  Fathoamphon 148 T30 106% 39 ] LI B 0 739
TN BTomoNak Pathoomplion 17 620 0% T0% 1% 43 & 0 o ] 620
<72 BTx-Tai * Pathoomshon 1% 620 1% B W% LR B 0 [ a 629
o713 B Nakham-Noy Pathoomplion 43 50 60% A% 150 10¢ o a [ Q Py
C-24 BThangbag Pathoomphon e 633 97 1% Fi) o o4 & 9 a 13, 633
75 BNomgkhe Balicomphon 85 468 e 9% % 3. Mm 0 ] [} R
C-7%__ BNapho - ___Patheomphon 12 667 100 o670 U o @ g %1
. Paornphons Distriel: §,38) 7158 A8 1669 23 B oo 13 Tike
C77 BChkthangwgo Sukhuma 61 w7 % 9% [ I o L} [ 97
C78 BBk . . o Suldiwna 45 2% 5 -85t 9 o 12 ? 0- bl 10
C-T9°  B.Samkhanabous Sykhuma 123 81 W B0 ] 0 136 346 L3 0 682
<80 BFhonghewg ‘Sukhuaw m 726 . Hts 6B 0 4% -0 9 a 726
81 . BTFako Sukbunia s - o a0% hit 0 28 0 i [ 596
C#2  pThapchan Subhuma [ EX] 100% e e w30 [ 0 93
83 _ Bhouaboun Sublnuma 103 3 % i1 363 0__ 2563 3 1] 1] 526
Suldviana District; 793 3,950 61 30 2255 764 0 Q 3930
CB B Boun-Tal Khorg - £3r 837 % a2 [ 00 0 3 832
8% BEeg Khotg 82 517 160 N L9 a 0 0 a7
B B Phonsdat - Khong - 123 8%, Wt g 598 0. 287 0 ¢ 0 856
CH7  Blaveng Khong 45 - % 2% B ! .57 & 0 9 0 . 186
C-88  B.Maisivilad Khaong bl - 36 100% 36 i b o ] ] 366
-3 B.Nasenphan Khong HH 563 Do T0% M [ TR ) [ [ 563
o B.Naxusk (Hag) Khorig, $7 5 WRe IS W% 1 14 18 ¢ -0 L] £
081 BXongpuay Khong x A=Y B Lt Y m? 0..:0 2 ¢ 0 - 252
€92 BiNwomhong | : Kheng 0h - 687 % W% Q. us ¢ o ¢ -0 457
‘CH3 HBumg. . Khong 8 H5 1B0% #s D0 0 [} 0 5%
cor B Hatraylhoun Kherg * 173 105 s % L2z .o ) [ ] $150
<95 BVewnkin . . Khang A b 05100 0% 0 2 0 @ 0 © 5ol
o6 . Brhemdeng Khong . 3 ¥ K 370 3 L] LU R B 711
CO7. . BEadan Khoirg o 3 RSG 100t . 856 0 Q [ o 0 . B¥
Cs8 B Khinek . " Khong - . 135 2 I 764 % @ Q 9 0 80
9 BSettaciek Kheng | . . 1 3 0% Lan a L] 0 0 [ 3l
CA00  DTapusy - i Khong . 12 53 b1) L) o133 0 Q 0 . @ 13
3 rstrigl : C - 1,562 945 . 703 13280 6 U it 9383
ot son 354445@_;.919_..923_%332'



Table 343 Exinting Witer Source by District in Saravan ﬁwhce'

Vit Villnge Diatrict  Household Popul J&___ Sevved Poplation
Conde, Nowsr Nt 1994 19 River Well Punp P g-gmh-r River umw faial
5t BNonSawmng Lakhanpheng 105 $2r 60t 3N E w0 026 SR
$2 BMNadou Lakhonpheng 13 502 e 9% & o M2 6 0 0 s
S.) D.Nadownal Laitonpieng - H@ 379 [V O @zou MI 0 0 0. 519
54 Bilovaykapho - Lakhonpheng 160 543 s 2mh o B LG/ T S (- S B2
5% BlakhoaiTel " Takhonpheng -0 T 2897 16 %t 1M ¥ 87 6 0 & 289
56 1 lavhosi-Nus Lathonptazrg 29 139 1%0 [/ R B ] 01X
$.7 BXhonsay Lakhoripheng B2 131 54 : wooo 7 0 0 9 134
S8 B HKeéngpadek [akhonpleng 68 366 M 15% 165 146 55 0 0 0 366
&% BNomdinvay Lakbonpheng B3 43 bt - I T 4G [ T I o g 43
80 B.Nekhandai Eakhonpheng 33 327 5% 13% 2 0 4 0 4 0. 32
51 B Phoudsotherg-Noy  Lakhonph 85 A6 10 A% See 43 170 243 G0 426
512 BNomgsano fakbonphing L) pAd] 654 15% o 1% 81 a0 02y
813 BPhosdaccleng Gt Lakonpheog 73 356 {ECH . D0 36 0 f . 0 36
$-44 B Thagheng Lakhonpheng - T3 fat 100% 0 3 0 o ¢ O 6
4§15 BHouttaphan Takhonplvng 62 30 5% -508% 155 0 155 0 ¢ o 30
516 B Houaykhen Laxhonpheng 38 186 35% 65% 65 9 120 D 0 - 0. 186
Lakbo Distict. L1¢9 5,168 : © . LB E12 2885 154 0 ° 26 S57GY
%17 BNepong - Kionguedon 15 152 8% 05% 5 ORI 0 018
$-18 B.Vang Kan Horg Khongxedon 34 315 75% 25% : 2 0 T2 0 0 0 3
519 B.Napheng-Grai Khongxedon 03 515 45% 5% 5% 232 0258 2% 0 0 515
§-2 BKhong-Noy Khoergredon i3 B33 jovh . B35 a 9 a ] G RIS
$21 BNengsaphang Ehongredon 20 2y 95% 5% 0 0 47 2 D 0 439
§-22 D Nongkoxong Khongxedon 61 345 1002 . 0 0 0 0 0 M
$23 T Nongikas Khongedon 34 115 14084 1% .0 S0 8 D .9 78
5-24 1 Donmuang Khongxedon TOBQ . 39% 100% 398 [ 1 o o [CX
325 R.Hondou Khongxedon 100 505 8% 0% 404 [ ] [ O 505
56 BThakhe Kfwonguedon % 121 Hxms . B e 0 6o 62
§-27 B.Khok-Houatang Khongxedon 53 288 3% HRs 5% 14 0 259 14 .0 0 288
$-28 DMNanruang Khongxedon 121 625 G8% 2%, ¢ 0 63 13 0 0 625
529 BKhithongtina  Khongsedon 102 573 1% s ¢ 0 08 00 N8
830 BN } K 3 26 171 108y i1 0 6 -0 0 9 I
831 B.Nonghatou Khongxedon 24 152 106% 152 0 0 0 0 0152
532 BTheloung Khongredon 47 2eR do W0 @ 0 B0
533 B.Nongleng, Khongsedon 43 327 1008 37 0 o -0 0 327
534 B Houay Xh don 85 495 100% 495 0 0 ¢ 0 0 495
535 B Hadou Khorgredon 77 400 100% . W00 9 0 9 .0 40
$36 B Nakaiso Khongxedon 162 306 o0t 10% . 0 ¢ 125 8 G 0. 806
§-37 B Xowlamp} Kh don 9 alg §00% #8 ¢ ¢ 0 0 0. 8
3-38 I!Kouu:abr.:g Khongredon 5] 525 9% - % a9 v LRI I R 7>.)
Khongxedon District: . L7198 9,582 6126 0 3514 1BY 0 . 0 9882
$-3% R Nongngong - Vapy X " 456 A 163 419 a0 M 0 QO A66
540 B.Donkha Vapy B ] 87 B0t AN o @ 0654 163 o 08T
B Nexal Vapy 8 s 9P 10% 0 0 454 S50 6 U
sz BHouayl’hau Vapy 116 O3 L0%h 603 ‘0 © 0 4 0 603
© Vagy 121 34 TP L7 T T T R I
Vagy B [ ST LARS : 571 0 -0 @ 0 0 57
Vapy T LS 5% . L I 0 0 12 .0 0 N§
Vapy N 383 100% @ 0 0 0 o 9 8
Vapy 3% 753 100% ' : .73 0 b v o0 0753
Vapy 159 885 100% : 85 o6 6 0 0 . 0 B&S
vapy 85 469 100%% . 469 ¢ © o o @ 459
Vapy 156 $93 100% 83y 0. 0 0 0 0 ¥
851 B.Khounta-Lat” Vapy 49 223 % 0% a0 13 0 0. gy
552 B Noupsho Vemy. | 43 257 0%e IYis) G0 _ 3 00 18w 351 -
Vg Distyier Disiriet: 1358 . 7,52% 5669 0 1318 212 O 269 7525 @
553 B.Bungkiers Sargvan 235 1,57t 100% . s 0 -0 60 0 oL T !
§-54 BMongssi . Saravan 130 1,260 95% 3% M 1088 38 0 9 0 128 .
555 . Pungxai Saravan 300 L6891 100% ' 1,69) ¢ 06 0 ¢ 1M
$-58 B.Chong Saravan 3 183 20% $0% . 37 146 [ I o 183
557 B Flonkem Saravan i3 72 100% - 26 0 o0 e o072
558 B Koummoung Saravan 2t 117 100% ns 0 LR T B R | &
$.59 B.Nongbou-Noy Sapaven 13 o) 100% T W 0 0.9 0 o %
Setavan ] 315 0% ' ' R T S R VI B VSRR IO £ £
B.May-Stvilai Saravan ©o23 131 100% ' . 58] g @ o 0o 0 13
562, B.Nakallia Saravan o2 556 160% . s 0. 0 0 0 0 355
$63 B HRatwn Saravan i S8 HEr . 628 L] a D I VR -
564 B.Phonphai Saravan 1477 1,034 1008 . 103 0 0. &8 ¢ LA
S65 DNadon Saravant 27 105 100% - : AT R IR R T R A | H]
; Sutivan £ 2 L00% ’ o0 2 ¢ 0. 9 M
. Sanwvan 75 432 0% 908 45 0 407 0 O 0. 452
568 B.MNapherg-Gnai Saravan w0 510 1008 . 510 ] [ 0 [ 0 sle
S458 1 Mapheng, Moy Saravan [ E T ) . T Y T R R I 14
S0 B.Sackadi-Tai Saravan 66 . 450 100% . 456 0 0 .8 00 450
571 B.Dar-Omi . Saravan 113 139 100% oM 0 0 e 0 -0 X
7% B ¥engsim el Suravan 56 365 100% KL R ] (VR Y S )
573 D.NoboiTai  Saravan - 42 212 100% 22 9 9 0 6 0 m2
S B.That-Roy Sarevan 46 250 100% : . % 0 0 00 0250
75 BNakwsan | - Saravan o5 - I 0% 3ta . A5t : My 0 360323 w0 NT
576 BKo Saravan 63 326 160% : 3 o @6 ¢ 0. 0 32
577 B.Phao-Cnai Saravan 164 884 60% AUSH s 354 .6 . 0 0 . 0 - B84
878 B.Souny, Saravan 10 0 W 95% . 7l 0 6 9 90 %
579 B.Thengkapok Saraven” 7 T 7 14 112 1008 - mz o 6 0 @ 0 e 12
S8¢ B.Naxoi-Gnai " Sanavan 60 396 §5% 15% ) 31 0 S9. 0 0 O 39
BHE B Mei-Ney Sazivan 84 a7 2% Ri%% U e 0 g6 0 T ]
587 13.haknao Saravan .30 178 100% M 0 0 9 0 L0 378
$83 Blongko-Nua - Saravan <62 318 100% TR ) a a u o 38
334 D.bBeng Satavan 147 587 1% . 580 4] /] i [P - ]
585 BKhiangphoukiong  Saravan 6 385 100%% . .8 0. 0 0 T0. .38
5.86 BKadap Saravai 120 613 ) 1068 - o 0 0 0 613 0 613
S¥7 Lavang . Samavan 7 549 fodfe 00 U0 M® DS
S-88 B .Senveng-Noy Saravan 6 368 1005 . 368 [ [ i _0_ Q. 3%
_589 Bliouskhowa Saravan A7 256 90% 10% 2% ¢ ¢ ¢ 26 256
Swevuh Digrict: - P 3054 18.008 13994 1288 781 - 3231 6?.4 26 18005
S50 BKianglsl - Laongam ] 68 157 50% - s a0 0 @ 14 0 2
$9% B.Xaoum ' fsongam . - 40 237 50% . - v 11 N o -0 .0 18 " 0¥
542 B.Xaowmnok Laougain Eif 171 (0% o 17 0.0 0 ulie N
593 B.Baktheung . Laongam 56 237 160 S 2 o e b -0 0 -2
521 B.Vangpuay Lacmgam (o) 300 10Fs <300 @ a 9 a 0. 300
595 B.Sangthong Moy Laogam kT 125 5k : 5 65 @ 0 N 6% ir 1z
S96 i.Sangihong-Giai - Lanngam 86 9 100e% E 410 0 [ TR VI S IS 1 L
5-97 i.Laongam Laotigam 230 INBI T T ga% 5500 0 ¢ D108 Ll
S P Holmg Lavmgaut- 79 635 S e EE I LN T
589 BBeng - Lagngan 82 - EINRIre . R |5 R S U R B ¥
5:109_ B flotio-Tai Laongam. - 73 438 100% " s SOV | TN AL | AV I ¢ SRS AR
Leorygm Dislrict: 219 A5 . . 2676 0. 0 ¢_G32 1,083 44
Totak ] § _Rm | sl 30,356 z,n)o 8.526 930*275 } 404 45,591

Source: Vellage Suvey, Sl 1994
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Figure 3.2.1b

NIHE

Cwi

Organization Chart of Clean Water Institute (CWI)

Technical Adminisirgawtion
Stafistics & Planning Section

l

Regional Center (1 to 4)
Provincial WS-EH

Water Supply
Section |
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Subsection

Environmental
Health and
Sanitation

[
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Sanitation
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Department of
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[ : Surveilance )

NIHE = National Institute of Hygiene
CWI = Clean Water Institulc
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Health Education &
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Administration

“Urban Sanitation
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. ‘Sanitation

Technical
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Waste Management

Waste Water and
Air Control &
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Rural Sanitation

Technical Assistance on
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-Animal Waste Disposal




Figure 3.3.5°
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- Figlire 3'.4..13 ' Water Source in 100 Villages, Champasak Province
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Figure 3.4.1c  Existing Water Source by District in the Study Area (1994)
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Figure 3.4.4a  Access to Main Water Source
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CHAPTER 4 HYDROGEOLOGY
4.1  Geomorphology

The Study Area is divided into six physiographic areas, i.¢., mountain, low plain, high plain,
basalt slope, escarpment and plateau (see Figure 4.1.1).

Mountain

Mountain area is located in the east and south of the Study Area. In the east, it covers a part of
the Annamite Mountain Range. Its altitudes range from 1,000 m to 2,000 m, and it has many
V-shaped valleys. The mountain area in the Cambodian border has a rather gentle slope, and the
attitudes range from 300 m to 1,300 m.

Low Plain

Low plains are extensively distributed along the Mekong River and its tributaries, L.e., the Xedon
River and the Xekong River. The plains are flat due to erosion, and their elevations range from
80 m to 180 m. Paddy fields are found in the plains. The low plains are contiguous to southern
edge of the Savannakhet Plain, where the altitudes become higher.

Plateau

The Boloven Plateau with an elevation of about 1,300 m is located in the central part of the Study
Area. The plateau consists of basalt. The surface of the plateau is gently undulated. No deep
valley is formed, but many spatter cones are found on the plateau. .

Basalt slope

Basait Slope is a wide, gentle slope of the Boloven Plateau. Its elevations range from 120 m to
500 m, and its sediments are composed of basalt lava and volcanic ash ejected from the Boloven.
Northwest of the Basalt Slope is being cultivated because of its fertile soil, plenty of rainfall, and
accessibility to Pakse and Saravan.

Escarpment

Escarpment is located on the edge of plateau or high plain. West of the Study Area, the eastern
edge of the Khorat Plateau, forms a long escarpment in the north-south direction and bounds the
Champasak Plain. North of the Study Area, the escarpment of the Savannaket Plain trends in the
east-west direction and divides the Champasak Plain. The elevations of these escarpments range
from 400 m to 500 m. The escarpment with elevations of 500 m to 1,000 m surrounds the
Bolaven Plateau.

Mesa topography which was formed by differential erosion is also found on the plateau. Most of
the steep escarpments are densely covered by vegetation. '

High plain

4-1



This topography includes the "plain" in the Bolaven Plateau and the "mesa" which is isolated
from the low plain. The high plain consists of alternating beds of sandstone and shale. Its
- mountain ridge is flat like a table. Since its elevation exceeds 1,000 m, and it is surrounded by
escarpment, the land is not used for cultivation.

4.2  Drainage

The main rivers of the Study Area are the Mekong River and its tributaries, namely, the Xedon
River and the Xekong River. The Xedon River flows towards west, while the Xekong River
flows towards south These tributaries surround the Boloven Plateau

Inside the Study Area, the Mekong River has a width of one to two kilometers. However, it is
. reticulated in the downstream and has a width of about 12 km at Khong Island south of the Study
Area. Rocks crop out on the river bed, but the terrace sediments consisting of sand, gravel and
silt are found on the river side. Wide alluvial plain is not f'ound a]ong the Mekong River, except
in the Nong Hai Plam and Champasak Plam -

The Xedon vaer ongmates from'the Bolovén Plateau and the east mountain area. It flows
westward north of the Boloven Plateau.. It then flows southward at Konxedon and joins the
Mekong River at Pakse. Alluvial sediments are found downstream of Konxedon.

The Xekong R_wer originates from the eastern mountains and is Jomed by srnaller rivers from the
watershed of the Boloven P]ateau Thrs river ﬂows down to Cambodia

The dlscharg,e is stable in small rivers draining the Boloven Plateau. This plateau is a huge
recharge zone for surface water and groundwater. - Rainfall infiltrates and flows through the
basalt slope ‘Most streams and rivers are efﬂuent due to groundwater discharge.

4.3 Geologlc and Hydmgeo_logic_ Featu'res

This section describes the geological and hydrogeologic features of the Study Area based onthe
field reconnaissance survey and analysis of existing borehole ‘data. - The stratigraphic
classification presented in the UNICEP report (1990) was adapted basically but modified
according to the results of the survey and analysis. A hydrogeologlcal map was prepared as a
result of the survey (Flgures 43, 1 4.3.2 and 4.3. 3)

The Paleozo;c {_PZ= C-P) '

The Paleozoic group is distributed in the mountain areas 'from'noﬁhWes't of Saravan to east of
Attopeu, with elevations ranging from:1,000 m to 1,200 m. The formatlon is composed of
slightly folded, metamorphic tuﬁ'aceous sandstone, slate and tuff (PZ). These- rocks are

' con51dered as the hydrogeologrc basement due to ]tS hard and compact occurrence

The flysh type sediments composed of sandstone and slate are dlstnbuted in the south of Khong -
‘Island. This formation can be correlated with the upper Paleozoic age. (C-P) Though rt lS _

compact and hard, the formanon may be found to have few ﬁssure water



The Mesozoic T J J-K

The Mesozoic is composed of Manggian formation, Jurassic shale beds, Champa formation and
Dognhen formation in ascending order. Dognhen formation is distributed in the Savannaket area

and contains evaporites.

(1)  Manggian formation (T}

The Manggian formation crops out in the south of Pathoumphon i.c., on the left bank of the
Mekong River and in the south and east of Attopeu The erosion terrace along the Mekong
River. and the gently undulated hill are composed of thlS formatlon '

' The faults (lineament) in the northwest to southeast direction and perpendicular (northeast to

southwest) direction are found; however, no continuity to Jurassic formation - is observed
Therefore this formation may be correlated w1th the Permlan to Trrassnc age

This formation consists of hard rhyolitic tuff, quartz porphyry and welded tuff. Although ﬁssure
water may exists, the groundwater potential is low. According to existing borehole data, electric
conductivity is 400 to 900 pS/cm and pH is 7.5 to 7.8. Depths of groundwater tableis 8 mto 12

) Jurassw shale bed (J)

This formation is d1str1buted in the Champasak Plam with elevatlons of 100 m to 200 m. It cat be '
correlated with the Khorat Subgroup in Thailand. Some outcrops in Saravan and-Attopeu
yielded fossils, indicating that this formation may be correlated with the lower Jurassic age
(Workman 1977). - ' - |

The lrthology of this formation shows an evidence of marine sedtments i.e., limestone and marl, .
in the vicinity of the basement rock.” In the Champasak Plain, however, it prmcrpally consists of

_ alternating  beds of laminated sandstone with abundant muscovite and red -sandy shale

Therefore the formatton is cons1dered as contmental sedlments

The format1on is composed of rhythmical alternation of thin beds thh thlckness of 20 cm to 30
cm. Sandstone facies is-prominent in the south of Konxedon, but shale is abundant in Saravan:

" Sandstone and shale are medium hard and well jointed with 20 cm to 50 cm spacing. The surface
: ls weathered along the jOlIlll Shale is cracked dtspersedly :

. l“he formatlon is folded in waves with inclinations of 5 to 20 degrees. The axis of fold is parallel

to.the boundary of the pre—Tnassm basement, i.e., the axis trends northwest to southeast in-
Saravan northeast to southwest in Attopeu and west—northwest to east- southeast in'the south of

o Konxedon The thlckness of the formatlon is estimated to be about 1,000 m.

'_Groundwater exists in the weathered zone and fracture assoctated w1th ]omt and beddmg In the
- vicinity of Saravan, however, porous sandstone is mtercalated in the formatlon Groundwater :
. may extst in the mtergranular of the beds : Lo ¥

e



The USAID borehole data shows well yield of 7.8 /sec at depths shallower than 50 m with casing

diameter of 150 mm. The natural groundwater level ranges from'4 m to 12 m below ground
surface. Considering that the fold structure is in waves, the deep groundwater in this formation
may be confined. The Study Team measured the water quality of existing boreholes: electric
conductivity was 300 to 700 uS/cm and pH was 6.5 to 8.0.

(3)  Champa formation (J-K)

The mountain ridge at the Thailand border, the flat table plateau on the right bank of the Xedon

River and Boloven consist of Champa formation. The formation is also distributed on the mesa

topography in the northwest of Saravan.. The formation may be correlated with the Khorat

Subgroup of the Lower Indosinian Group'of Thailand.

The formatron is composed of massive, well consolrdated quartz sandstone and srltstone These
rocks are anti-erosional due to their property and texture. The flat surface of the plateau and the
steep clrff are the distinctive features of this formation.

The boundary between Jurassrc shale beds (D) is not clear, but Chempa formatlon (JMK) oan be
~ distinguished from its abundant sandstone facies. Springs are found along the cliff, but only few
villages are located in this area. Groundwater potential may be low; and groundwater exists in

the fracture or weathered zone as perched water.

The field measurement of water quality at existing wells in the northwestern part of Saravan

showed an electric conductivity of 700 to 1,000 pS/cm, which is higher than in other areas.:

Water table was 5 m to 18 m below ground surface.

The Tertiary

The Tertiary consists of basalt lava flows which are distributed in the Boloven Plateau Basalt :

lava flows can be classified into three formations; ie., vPg, vNg and vN-Q. However, the

lithologies of lava flows are the same.  The age of ejection of lava is unknown, but it is later than -

the Mesozoic since it overlies the Mesozoic in unconformity. -Volcanic activity. might have
continued to Quaternary age as topography of younger volcanic ejecta is well preserved

‘This rock is dark gray, hard alkali basalt with columnar joint and onion structure and abundant

pores due to bubbling. Occurrence of basalt lava shows volcame brecma and autobreccrated lava ,

in many places.

vPg is distributed north and south of the Study Area, forming a gentle slope Surface soil is

blown out.  Sufface slope consists of lava with abundant joints and weathered boulders

Thickness. of lava is estimated to be less than 40 m, and it is underlaln by Jurassrc shale

Groundwater potential of ng is Very low but artesran groundwater can be expected in the
underlying Jurassic shale.

vNg overlies vPg and is extenswely dlstrlbu’red on the Boloven Plateau burymg the space- -
between mountain blocks. It is composed of Jurassic shale and (,_hamp__a _formartlont Surface soil




is rather thick. Considering the areal extent of ng, it may constitute a closed underground
basin, thereby groundwater is expected. : -

Typical outcrop of vN-Q is seen in the vicinity of Paxong and Pakse. The formation is composed
of lava flow, scoria and mudflow. Thickness of mudflow with boulders varies from a few meters
to several tens of meters, and mudflow's surface is unconsolidated. vN-Q overlies vNg and vPg.
These underlying formations have groundwater, and.many springs originate from these basaltic
formations in the vN-Q area, However, water table is shallow, and groundwater potential varies
from place to place. Water quality of existing wells and springs show an electric conductivity of
fess than 50 uS/cm and pHof St 6. ' '

The Quaternary '

The Quaiernary consists of talus deposit, fan deposit (Qt) and Alluvial sediments {(Qal) along the
river. These deposits are composed of sand, silt and clay. Qt is distributed under the cliff in
Champasak and Konxedon, Qt is thin and underlain by Jurassic shale:

Qal is mainly distributed in the downstream of the Xedon River and on the right bank of the.
*Mekong River with 4 m to 30 m thickness and consists of fine sand with gravel and silt and partly
intercalating clay bed. The formation constitutes good aquifers, but groundwater table is -
affected by river water level. Since groundwater level declines up to the bottom of the aquifer
during dry season, groundwater potential depends on the water level and lithology.

4.4 - Hydrogeologic Structure -

This _s‘ect.ion',descl_'ibe's' the hydrogeologic'_stfuéture,:of the: Study Area, _The  locations of
hydrogeological cross-sections are presented in Figure 4.4.1 and the cross-sections are shown in
Figure442. = . - : ' o '

A—A Secﬁon |

This section shows the east-west profile along Route 16 from Konxedon to Saravan. Jurassic

shale is mainly distributed in this section and overlain by thin basalt lava flow (vPg) and Alluvial

sediments. Jurassic shale is folding with an axis in the northwest to southeast direction and tilting
“at 10 to 20 degrees. A L : ' :

The edge of the older basalt lava flow is- distributed and having a thickness of about 40 m: '

. Alluvial sediments with thickness of about 10 m is distributed along the Xedon River and its
tributaries. . Jurassic shale crops out “on the river bed. The main aquifers are the Alluvial
sediments and the weathered- zone of Jurassic-shale. Jurassic shale may have confined

groundwater in the syncline area and under the basalt lava flow. '

B-B Section
_ This section shows a profile in the nbrt'h-:s'out_h direction at the central part of Saravan Province. |
© The area is mainly composed of basalt slope underlain by Jurassic shale. Basalt lava flows cover
the area. They consist of older vPg to younger vN-Q. Thickness of lava flow is estimated to be



40 m and 260 m in the vicinity of Route 16 and Route 20, respectively Surface volcanic ash and

mudilow may become water table aquifers, while the formation overlymg the lava flow may have

conﬁned groundwater.

C-C Sectlon

This section shows the hydrogeologlcal profile from Chong Mek at Thailand border to Pakse and
Paxong. Jurassic shale is extensively distributed, overlying the Paleozorc baseriient, Jurassic

shale is faulted and overlain by basalt lava flow from east of Pakse. Groundwater is recharged in

Boloven and flows down towards west. Unconfined: groundwater exists in the mudflow of vN-
Q in the basalt slope from Boloven to Pakse, but weathered zone of Jurassic shale becomes
aquifer in the west of Pakse.

D-D Section

This section shows the profile of the southwestern slope of the Boloven Piateau The escarpment‘

consists of Jurassic shale, and Champa formation bounds the plateau and the basait stope. The
basalt slope extends downward from the escarpment at elevations 150 m to 300 m; The southern
part is underlain by the Manggian formation which constitutes the basement i in this area. Basalt

tava is hard and constrtutes aqulﬁtge but the underiymg Jurassic formation may have conﬁned
groundwater

E-E E-F. G-G Sections.

 These sections represent the west-east hydrogeologwal profiles which cross the Mekong River, -
The Champasak Plain édges on the right bank of the Mekong River, while either the edge of lava

flow or the Triassic Manggian formation is distributed on the left bank. “Alluvial sedlments with
thickness of 10 m to 30 m are distributed along the Mckong River. The main aquifers are

composed of Allyvial sediments (Qal) and the weathered zone of the Jurassw shale, Water table ;

is shallow, and the unconfined groundwater ﬂows down to the Mekong River.

4.5 Hydrugeologlc Unlts

Based on its geology and topography, the Study Area can be classrﬁed into ten (10)'
hydrogeological units (Flgute 4.5.1). A groundwater potential map is presented in Figure 4. 5. 2 _

Qf This unit of Alluwal sedtments with thickness of 4 m to 30 m consasts of sand, gravel and siit’.
The basement of Alluvial sediments is composed of Jurassic sandstone and red shale. " The

Alluvial aquifer is thm thus the groundwater can be taken from the underlymg Jurassrc_

formation.

Qt. l"hls unit consists of talus and fan deposrts The ﬂat erosion surface underlam by, Jurassrc

shale is covered by thin deposition. The geologic: structure is similar to Qf, but its aqulfer is very :

thin, The shallow groundwater has low potentlal and seasonal ﬂuetuatton o

4%



Ep: This unit is an erosion plain with no surface deposition. Jurassic shale crops out on the
surface. The weathered zone of shale constitutes an aquifer. Groundwater table is shallow
Confined groundwater may exist in deeper layers.

Eh: This hilly unit is more undulated than Ep. The weathered zone constitutes an aqutfer but the
' groundwater table is deep.

Bal: Basalt slope consists of vN-Q. This unit is underlain by thick volcanic ash and mudflow
with boulders. The groundwater table is deep. Unconfined water or perched water exists in the
sediments. The basalt lava constitutes the hydrogeologtc basement :

Ba2: Basalt slope ConSlStS of vNg. . Thin volcanic depos1ts cover the surface. Unconfined or
perched water exists in the sediments. The basalt lava constitutes the hydrogeologtc basement
. but conﬁned groundwater may exist in the lower basalt lava

Ba3 Basalt slope consists of ng No surface deposition is found on the slope Groundwater
may exist in the fissure. Underlying Jurassic shale may have confined groundwater. '

Et: The area consists of acidic volcanic rocks of the Triassic age. The topography is an erosion
terrace and plain. Thin deposits cover the surface; Groundwater may exist in the fissure.

P: This unit consists of gently undulated plam and in the hlgher elevation, it is composed of hard.
formation (J-K). Groundwater may exist in the fissure.

M: Mountain area con51sts of hard and compact rock, wh:eh constltutes the hydrogeologm
basement ' : C :

46 Test Well Drilling and Pumping Test -

Test well drillings and pumping tests were conducted at twenty (20) villages in the Study Area
(Figure 4.6.1). These villages ‘were selected from 200 villages in Champasak and. Saravan -
Provinces considering the hydrogeologic unit and conditions of existing water source. Detail of
the selection procedure is explained in the Supporting Report. The planned number and depth of

well-are 18 wells for 50 m depth and 2 wells for 100 m depth. The drilling locations were

determined by field geological and geophysical surveys considering the ease of access for village
- people. The quantity and testing items are presented in Table 4.6.1, and details of thie well are
 presented in Table 4.6.2. Down-the-hole drilling method -was used for all test wells. The total
~ drilling depthis 1,146 m,. and the total casmg length is 1 090 5m. The 150 mm diameter casing
-'wasused C : : - .

4 6 1 Results of Dnllmg B |

- Table 4 6 2 and Flgure 4 6 2 present the elevanon of the ground surface llthology, scéreen

' posmon and specxﬁc capacny of the test wells

: C-4B Nolngﬂl’lal o
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This well is located on the erosion hill and was drilled up to the depth of 50 m. The formation -
consists of hard, consolidated and alternating beds of sandy shale and sandstone of Jurassic age. -
From the surface to 5 m depth, it is covered by weathered sandstone.. It consists of fine to
medium sandstone from 5 m to 36 m and compact sandy shale from 36 'm to 50 m. This
sandstone contains groundwater and forms an aquifer.. Groundwater level is 9 m below ground
surface.

C-4B. Houaxe

The test well is located on the erosion hill at 115 m in elevation: The well was drilled up to the
depth of 182 m because no good aguifers were encountered. The formation is composed of
alternating beds of hard and consolidated sandstone, sandy shale and mudstone. “The surface soil
is composed of weathered sandstone. From 4 m to 35 m, it consists of very hard fine and medium
sandstone. Compact sandy shale was encountered-from 36 m to 110 m, and the alternating beds"
of sandstone and shale from 110 m to 182 m. No aquifers were encountered up to the depth of
60 m. Very poor aquifer was found at thin sandy bed at the depth.of 60 m. Dark brownish gray, .
hard, medium sandstone was encountered at the depth of 109 m. This sandstoneé has thickness of
35 m and contains groundwater. However, groundwater is salinized. EC measured on-site
showed more than 10,000 pmho/cm. . SP logging data also indicates low. potential in. this
sandstone. The well was drilled up to the depth of 182 m in order to obtain more productive.
aquifer. Another screen was set between 156 m and 180 m. Groundwater level is about 18 m
below ground surface,

C-16B. Louy .

The well is located on the erosion hill of 150 m in elevation. The well depth is 48 m.. The
formation is composed of alternating beds of hard and consolidated sandstone, conglomerate,
‘sandy shale and mudstone of Jurassic to Cretaceous age. The surface soil consists of clay bed
containing gravel with thickness of 6 m. The surface soil is underlain by grave! and laterite at
about 1 m thickness. The formation consists of gravel bed from 9 m to 23 m and alternating beds
of sandstone and mudstone. Groundwater js contained in the gravel and sandstone
Groundwater level is 7 m below ground surface s :

C—44B Thongsala

The well was drilled up to the depth of 3 m on the basalt slope at 220 m in elevanon The L
formation consists of very hard basalt lava and alternating beds of sandstone and sandy shale of
Jurassic age. The surface soil is composed of the weathered basalt: The formanon comprlses of
autobrecciated lava with rich pore spaces from the depth of 2 i to 23.5 m. It mainly consists of -
sandy shale intercalating sandstone from the depth of 23.5 m to 43 m." The autobrecc1ated lava-
forms an aquifer. Groundwater level i is 9m below ground surface RN

C-49B. Lak- 21

The well was drilled up to. the depth of 60 m on the basalt slope at 442 m in elevatlon The 3
formation consists of mudflow deposits and highly weathered basalt lava. The surface soil is

composed of the weathered clay of mudflow deposits. The formation comprises of clayey and B
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weakly consolidated mudflow deposits containing boulders, which is underlain by strongly
weathered basalt.  The basalt lava forms an aquifer, however, its productivity is not so high
because of strong weathering. Groundwater level is 14 m below ground surface.

C- 65B Lak 24

The well is located on the erosional plam at 100 min elevatlon The well depth is 50 m. The
formation consists of consolidated hard alternating beds of sandstone and reddish-purple
mudstone. The surface soil is composed of a 2-m thick clay bed and underlying a 6-m thick
laterite. The formation is composed of medium sandstone from the depth of 9 m to 23 m and
compact sandy shale from 24 m to 44 m. The sandstone bed forms an aqurfer and groundwater
level is 7-m below ground surface :

C-75B. Nongkh

It is located on the alluvial plain at 95 min elevanon The well was drﬂled up to the depth of 50

‘m. The formation consists of sandy clay up to the depth of 11 m and reddish-purple mudstone of

Jurassic age intercalating sandstone from the depth of 12 m to 50 m. The sandstone forms an
aquifer. Groundwater level is 4 m below ground surface. :

_ C-79B. Samkhanaboua- '

The well is located on the erosion hill at elevation 96 m. The well depth is 45 m. The formation
consists of sandy clay and reddish-purple shale of Jurassic age intercalating sandstone. The
surface soil is composed of 7-m’ thick clay bed. The formation comprises of hard shale
intercalating thin sandstone from the depth of 8 m to 45 m. The fissures of sandstone and shale

- contain groundwater and form an aqurfer Groundwater 1evel is 7.5 m below ground surface

C-88 B Ma1swrla| :

The well is located on. the erosion hall and was drilled up to the depth of SO m. The formatron is
composed of alternating beds of sandy shale, black shale and hard sandstone of Carboniferous to

* Permian age. The surface soil consists of weathered clay. The formation is mainly composed of

black slate intercalating thin sandstone from the depth of 9 m to 50 m. Fissures and faults are
abundant in the black slate. Groundwater may occur-in these fissures and faults. Groundwater

level is9.3m below ground surface 2

'C 89B Nasenp_ha . e

The well depth is 50 m. Ttis located on the erosion hlll at elevat:on 88 m. The formation consists

~ of sandy clay and dacitic tuﬁ' of Triassic' age. The surface soil is composed of weathered clay.-
- The formation mainly comprises of hard massive tuff from the depth of 5 m to 50 m. Joints,

fissures and faults are found abundantly, and they contain groundwater Groundwater level is 5 8

m below ground surface



S-4 B, Houavkapho

The well is located on the erosion hill at elevation 160 m. The depth of the wel_l is45 m. The
formation consists of alternating beds of hard consolidated sandstone, sandy shale and mudstone
from Jurassic to Cretaceous age. The surface soil is composed of 7-m thick weathered
sandstone: The formation consists of sandstone from the depth of 8 m to 41 m and reddish-
purple mudstone from 42 m to 45 m. A part of the sandstone constitutes an aqu1fer and
groundwater level is 9 m below ground surface - : :

S-12 .B. N()ngsano

It is located on the erosion hill at elevation 160 m. The well was dnlled up to the depth of 50 m.
The formation consists of alternating beds of hard and consolidated mudstone, sandstone and
sandy shale of Jurassic age. The surface soil is composed of weathered mudstone. The formation
comprises of reddish-purple mudstone from the depth of 7 m to 43 m and medium sandstone

from 43 m to 50 m. The sandstone forms an aqulfer and the groundwater level is 6.5 m below
ground surface. ' - :

S;24 B. Donmuang |

The well is located on the terrace and was drilled up to the depth of 50 m. The formation consists . -

of hard consolidated mudstone, sandstone and sandy shale of Jurassic age. The surface soil is
composed of 10-m thick clay bed of fluvial deposit. The formation comprises of alternating beds
of reddish-purple mudstone and sandstone from 11 mto.50 m. A part of the sandstone forms an
aquifer. Groundwater level is 10 m below ground surface.

5-38 Nongngong

The well is located on the erosmnal plam at eIevatlon 140 m. The well depth is 50 m. The '
formation mainly consists of alternating beds of hard consolidated mudstone, sandstone and
sandy shale. The surface soil consists of 6-m thick weathered sandstone. The formation is
composed of alternating beds of reddish-purple mudstone, and medium sandstone. A part of the '
' sandstone forms an aquifer. Groundwater level is about 8m below ground surface

8- SOB Samta

_ The well is located on the terrace at elevation 145 m. The well depth 18 50 m. T he formatton
consists of alternating beds of hard consolidated mudstone, sandstone and sandy shale. The
surface soil 1s composed of sand and clay beds of fluvial deposits. The. formation comprises of
alternating beds of . reddlsh-purple mudstone and sandstone from the depth of 12 m to 50 m.
Groundwater is contained in the -sand bed of the fluvial deposns and Jurassrc sandstone'
Groundwater level is about 7m below ground surf‘aee

$:56 B, Chong. |
The well is located on the basalt slope at elevation 170 m. The we]l depth is 50 m, The formatton :

-~ consists of hard basalt lava and alternating beds of sandstone and mudstone of Jurassic age. The
surface soil 1s composed of 6-m thlck weathered basalt lava The formatlon compnses of

. £ 5



autobrecciated basalt lava with abundant pore spaces from the depth of 7 m to 15 m. It consists
of alternating beds of reddish-purple mudstone and sandstone from the depth of 16 m to 50 m.

- The autobrecciated basalt lava and sandstone form an aquifer. Groundwater level is 5 m below
-ground surface. - '

$-64 B. Phonphai

It is located on the erosional plain at elevation 190 m. ‘The well depth is 50 m. The formation

consists of alternating beds of hard consolidated mudstone, sandstone and sandy shale, The
surface soil is composed of weathered sandstone. From the depth of 3 m to 50 m, the formation

_comprises of alternating beds of reddish- purple mudstone and medium sandstone: A part of the

sandstone forms an aqurfer Groundwater level is 10 m below ground surface

S§-75 B. Nakasao

‘The test well is located on the erosional plain at elevation 194 m: The well depthis 50 m. The

formation consists of hard consolidated alternating beds of mudstone, sandstone and sandy shale
of Jurassic age. The surface soil is composed of weathered sandstone: From the depth of 4 m to
50 m, the formation is composed of alternating beds of reddish-purple mudstone and fine
sandstone. A part of the sandstone forms an -aquifer. Groundwater level is 5 m below ground
surface.

S-84B. Beng

The test well is located on the basalt at the elevation 308 m. The well depth is 66 m. T he
formation consists of hard basalt lava and sandstone of Jurassic or Cretaceous age. The surface

soil is composed of weathered basalt. The formation comprises of basalt lava, autobrecciated

lava with abundant pores and fissures from the depth of 4 m to 57 m. - From 58 m to 66 m,

‘medium sandstone exists.” The autobrecciated basalt lava forms a good aqurfer Groundwater

level is 19 m below. ground surface

" The well is locat_ed on the basalt slope at elevation 520 m. The well depth is 54 m. The formation
-consists of loam (mudflow deposits) and strongly weathered basalt lava. From the surface to 10

m, it is composed of weathered -mudflow deposits. Weakly consolidated weathered basalt is
found from the depth of 111 to 38 m: Hard basalt underlies from the depth of 38 m to 54 m. -
The basalt lava forms an aquifer, however its productivity is not so hlgh because of weathermg
Groundwater level is 20 m below ground surface.

Groundwater levels in the test wells

Groundwater levels were measured penodtcally durmg the dry season from December 1994 to

 January, 1995, The results of measurements are presented in Table 4. 6 3 and Flgure 4 6.3.-The
' 'observatlon of groundwater levels suggests the followmg B = . _

a) - (xr_ou'ndwater leVels _of the tes:t wel_ls range from4m_ to21m, .

ST



b) - Onthe basalt slope of the Bolaven Plateau (C 44, 49, S 84, 100) 1t ranges f'rom 8 m to
21 m..

c) Groundwater levels on the erosion hill and plam are generally shallower than on
the basalt slope. It ranges from 4 m to lO m. '

d) . Groundwater levels have declined during the above mentloned measurement
penod ' -

The rate of decline is 0.06 m/day in the basalt slope, while it shows 0.02 m/day in the .erosio'n hill
and plain. The lowest groundwater level in the dry season can be estimated by multtplymg this
rate by the number of remaining days of the dry season.

4.6,2  Pu _mping tests

The step-drawdown; constant discharge and recovery tests were perfo'rmed in order to obtain the

aquifer constants. . The pumping. tests data were analyzed by usmg Theis, Jacob and Jager
methods (Table 4.6.4). : .

(1) Transmtssmty and storativi'ty

Table 4. 6 5 presents the aquifer constants Trammlssmty (T) Permeabrlrty (k) and Storativity

(8) by method of analysis. The mean constant was calculated by using the results of analysis by

leakage method .and recovery method. - The mean aquifer constants of other test wells, which

~ were not analyzed by the leakage method were calculated usmg all values obtamed by other
-methods of analysrs : :

The transimissivity changes from plaee to place, ranging from 0.8 mE/day to 1,500 mz/day
(Figure 4.6.8). It shows 1,500 m*/day in B. Beng and 800 m¥day in B. ‘Thongsala. Both villages™ -
are located on the basalt slope in the Bolaven Plateau. The lowest transimissivity is found at B. -
Hountai and Nongphai, 0.8 m*day. In Nogkhe and B. Phonpha1 itis 200 m /day, while it ranges

from 1.5 to 40 mzlday in ether vrllages

(2} Specrﬁe capaelty :

The specnﬁc capacity (Sc) is the expression of the unit. dlschatge per one meter drawdown ‘The
productivity of the aquifer and the well can be easrly evaluated from the specrﬁe capacity. It was

calculated by using the drawdown and the pumpmg rate at stable COIldlthIlS during the pumpmg )
test. : '

The highest specific eapacrty is found in B. Thongsala and B, Beng, ranging from 1 700 to1 900

m’/day/m, while the lowest is I m*/day/m in-B. Nongphai, showing a big reglonal drﬂ‘erence o
Rather ‘high values are found in-B. Nogkhe and: B. Phonphai, 128 “and 165 m3/day/m_ :
respectlvely The specrﬂc capacity of other test wells tanges from 2.6to 45 m3/day/m cei

(3) Optlmum dtschar_ger.
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An optimum discharge rate of the test well was evaluated by using the step-drawdown test data
(Table 4.6.5).  Taking the critical water level found on the linear relation between pumping rate
(Q) and drawdown (s), the critical pumping rate can be determined. In addition to this, stable
water level and recovery time during pumping test were considered. An optimum d1scharge rate

was calculated by multiplying the drawdown by the spec1ﬁc capamty '

- The results show that the 3,800 m*/day of pumpmg is possible in B. Beng and 1,700 m*/day in B.

Thongsala. The optimum pumping rate of more than 150 m*/day is found in B. Nongkhe, B.
Chong and B. Phonphai. It ranges from 9 to 140 m3/day in the other 15 villages. The lowest
opt:mum discharge is found at B. Nongphai, 9m /day. This well may be dried up by a hand
pump ‘ o

(4) Aqutfer and hydraulic constants

The hydraulic constants by aqulf‘er is presented in Table 4.6.6 and Figure 4.6.4. The Study Area
~ is geologically divided into 4 units: (a) Jurassic formations consisting of sandstone, red shale and
mudstone, (b) basalt in the Bolaven Plateau, (¢} acidic tuff of Triassic age and (d) slate and
sandstone of Paleozoic age. Groundwater occurs mainly in the fractures of sandstone, basalt, .
- acidic tuff and slate.

(a) Juras'sic.sandstone red shale and mudstone (alternating beds)

The formanon forms the basement of the plam along the Mekong River and the Xedon River and
a small hill.

0.78t0219m /day
1.59x 10" t0 3.26 x 10"5 cm/sec
0.04 t0 0.7

C: 1.0 to165 m*/day/m

wwr

(b) - Basalt zone

.'The basalt lava, volcamo ash and loam are distr 1buted in the north and west of the Boldven

B Plateau

CT: © 0.74to 1,500 mzlday

ki 776x10°2t0358x10°5 cm/seo
S 0.1to08

SC' -2, 9 01,900 m3f'day/m

- The specific capamty values obtamed in B, Beng and B Thongsala ranges from 1,700 to 1,900
m’/day/m. This formation mtercalates two to three layers of basalt lava (autobrecmated lava, .

E " yNg). The other two wells show very small specific LdpaCItleS ranging from 2.9 to 19.7

m’/day/m in'B. Lak 21 and B. Hountai. The basalt in-this area is strongly weathered, and the -
weathered bed is thick. I‘ he aqu1f‘er constants varies w1dely from place to place in the basalt
zone

e



{c) Aerdrc tuft of Tr1assrc age

This formation is drstrrbuted in the south of the Study Area, on the Ieﬁ bank of the Mekong
River, and consrsts of acidic tuff (acrdlc welded tuff).

T: 3.04 mz/day_
k: 1.47 x 10" cm/sec
S: 0.047 '
Sc: 4.6 r'nslday/m

Groundwater occurs in the fractures of rocks The specific capacrty becomes higher in those B

areas where the faults and fractures are abundant.

(d}  Paleozoic slate

~ This formation is distributed in the most southern part of the Study Area. The formation is

composed of hard slate and sandstone partly 1ntercalat1ng ealcareous rocks Groundwater oceurs
in the fractures :

23.1 m?/day |

T;

k: 9.53 x 10" cr/sec
S 0.18

Sc: 37 m'/day/m

414 -
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