Master Plan

1. INTR_ODUCTION
1.1 Authority

This Draft Final Report on the Study for the Integrated Agricultural and Rural
Development Project in Boloven Platcau (feferred to as * the Study") is prepared in accordance
with the Scope of Work for the Study on the captioned Project agreed upon between the
Ministry of Agriculture and Forestry (hereinaflter referred to as "the Ministry™) of the Lao
People’s Democratic Republic (Lao PDR) and Japan International Cooperation Agency
(hereinafter referred to as "JICA") on December 21 , 1994,

The Study was carricd oiit in three steps; Phase I, Phase H and Phase 1I. During the
Phase I Study from the end of March 1995 to September 1995, the Master Plan Study of the
integrated agricultural rural development on the catire Study Area was carried out and five ()
priority development areas, Upper Champi, Upper Tapoung, Upper Kapheu, Lower Xe Set
and Upper Tay Un arcas were subsequently identified. In the Phase 11 Study from October,
1995 to Februdry 1996, aetial photography and preparation of topographic maps of the selected
priority development areas was executed. Then, the Feasibility Study on the five selected
priority development areas was carried out in Phase I1I from the mid Januvary 1996 to August
1996. The process and progress of the Study are illustrated as follows;
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The Draft Final Report consists of the Main Report and Annexes. The Main Reporl
comiprises the master plan {(overall integrated agricultural developnient plan) of the entire Study
Area and the feasibility study of the selected priority development schemes. The master plan
study describes thie present conditions of the Study area, constraints on the agricultaral and
socio-economic ‘developmients, the integrated agricultural and rural development plan and the
selection of priority: development schemes based an the study carried out in Phase I. The
feasibitity study presents the integrated agricultural and rural development plan as well as the
technical, economical and financial viability for the selected priotity areas based on the Study
carried out during the ficld and office works in Phase 1l and ITl. The Anncxes provide detailed
analysis, explanation and results of the study, including the present features and conditions of
study areas, and an assessment of the developnient plan for the entire area as well as selected
development schemes, using alternative case studies.
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1.2 Background

Agriculture is the main stay of the national ccoriomy. The produclmlj of the sector
which providies three-fifths of national output, and supports 90 % of the national population, is
still low due to the Tack of rural infrastructure and agriculiural production technology. Virlually,
all agricultural production is in private hands, a large share of which is produced on almost
subsistence levels, The stabilized growth of the sector is essential for development of the
national economy, Despite its imporlance, agricullural productivily in Laos is rather low mainly
duc to a traditional farming system susceptible to the adverse affect of climate, drotight and
flood. The farmers in the mountainous area ar¢ largely engaged in slash-and-burn cultivation
and substantial- amounts .of logging operations which result in the serious problems of
destiuction of forest arca and put significant pressure on blodnersﬂy

The Boloven Plateau located at the 'ccnlral southern region of L.aos is blessed with
ample rainfall, cool climate, and suitable soils for farming, and has been recogm:oed as having
high potentrﬂ for agricultural development, particularly coffee production in the country. The
productivity is however, rather low and remains vulnerable due to erratic weather conditions,
lack of transport facilitics, poor farming management and inadequate agncullurai support
setvices. In order to increase agricultural output aid to stabilize the productivity in the Plateau
area, the Governmment of Lao PDR requested the Governnient of Japan to extend technical
assistance for master plan and feasibility studiés on the integrated- agricultucal and rural
development in the Boloven Platéau. In response to the request, the Government of Japan has
~decided to conduct the Study and entrusted it to JICA. 3ICA despatched the Preparatory Study
Team, and agreed on the Scope of Work for the Study in December 1994, according to which
this Study was undertaken.

1.3 Scope of the Study

The Scope of Works for the Study is summarized as follows:
(1} - Objectives of the Study

The objectives of the Study are:

) to conduct the Study in order to formulate a Master Plan for integrated
‘ “agricultural rural development in Boloven Plateau,

it} to conduct the Feasibility Study for the selected prqwct area identificd
. .through the Master Plan, and

1) ‘o carry out technology transfer to the counterparl personnel of the

Government of Lao PDR in the course of the Study.
(2) Study Arca
' The Study area covers the Boloven Plateau above the altitude 200m at mcan sea level,
and Wthh extends over Champasak, Salavan and Sckong provinces wilh approximate arca of
7,000 km? as shown in the location map attached.

(3 Scope of the Study

. The Study is scheduled to be carried out in three (3) phases. T‘hc'Sludy period lasts
about 20 months from the end of March 1995 through the end of October 1996. The scopc of
work is sununarized as follows

i) Phase | Sludy

Phase I Study is to formulate a master plan for the integrated agrlculluml
rural development in Boloven Platean, which includes the sclection of the
priority development arca. The Study is composed of field works in Laos
and home office works in Japan,
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Phasc Il Study

Phase Il work is to prepare a topographic map for (he selected priority
development area, and this inclades aerial-photo shooting and ground control
survey.

Phase HI Study

Phase 1[I Study is to carry out the feasibility study on the priorily
development areas sclected based on the Master Plan of the Study area,
which is formulated in the Phase I Study. The Study is composed of the ficld
works in [.aos and the home office works in Japan.
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2 NATIONAL BACKGROUND
2.1 ~Land and Population
2.1.1 Land

Lao PDR covers about 236,800 kim? of land and the land use of Laos in 1989 is
categorized as follows:

Land categoties ~ Area (1,000 ha) Share (%}

Total 23,685 100.0
Agricultural land 1,009 4.3
Rice Paddy 915 39
Permanent Crops 10 0.1
Other Agricultural 24 0.3
Current Forest 11,185 47.2
Potential Forest 8,805 372
Other Wooded Arcas : 1,552 6.5
Other Non-forest Land O L134 48
Grass Land 634 2.7
Barren Land 112 0.5
Usban Arcas ' 134 0.5
Swamp/waler 253 i.1

Source: Department of Forestry, Forest Inventory Division (July 1921)

‘ + The forest area in Lao PDR covers about 20.0 million ha or 84% of the counlry, of
which 11.2 million ha or 56% of the total forest arca are the current forest having a tree cover
. with acrowded density of at least 20%. Alihough the Government has promulgated Decree 67,
~ suspending all logging operations and initiated their country-wide audit in August 1991, the
- forest cover is declining steadily. Unsustainable commercial exploitation, featuring destructive |
logging practices significantly contributes to forest degradation and teduces the overall

© productivity of watershed areas. The agricultural land covers ‘approximately 1.0 million ha or

‘only 4.3 % of the tofal area. '

The harvested area of rice in 1994 is about 600 thousand ha of which about 219
thousand ha, 36.5%, are upland rice , while about 38§ thousand ha, 63.5%, are lowland rice.
- The irrigated rice is of very limited extent with about 11,000 ha, mainly located in both
Vienliane and Savanoakhet Provinces. The other cereals, maize and root crops, cover only
~ about 68 thousand ha. which arc extended over the country. Coffec is mainly planted in three
- provinces, Champasak, Salavan and Sckong, which occupy about 96 % of total harvested arca
i 1994,

“2.1.2 Population

According to the Basic Statistics, the National Statistical Center under Committee for

- Planning and Cooperation, the population of Lao PDR in 1994 is estimated at about 4.6 miltion
of which about 51% are female, and the annual growth rate is 2.62 %. Its population is diverse,
as much as 68% being cthnic communilics, engaged in mostly "agricultural activities. The
population in the three provinces, Champasak, Salavan and Sekong in 1994, is estimated at
about 817,000 of which the female proportion is about 52% of the population. The population
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density is estimated at about 19.4 persons/km? for the entire country, but 24.2 persons/km? in
the three provinces.

The humai resource base in Lao PDR s very weak that the adult Jiteracy rate in 1993
was still about 64%. Only 70% of children of primary school age are in school, and its
worthy of note, that less than 1 % of its population, have been educated at the tertiary level.
The working age population of Lac PDR in 1993 was cstimated at about 2.4 million, 52 % of
total population. A young labor force increases because of rapid population growth, and their
cducational attainment in the rural areas is much lower than major urban areas due to inadequate
cducational facilities and higher altrition rates.

2.2 Current Situation of National Economy
2.2.1 Government Administration

The Government of Lao PDR is constituted as 15 Ministries, 5 National Commiiltees,
and 2 National Banks governed by the President under the Supreme People’s Assembly.
2.2.2 National Economy _
(1 New Economic Mechanism Program (NEM)

Since launching the NEM program initiated in 1986, the Government of Lao PDR has
achieved remarkable success in economy shifting the system from central planning and public
ownership to a market-oriented economy. Under the NEM the Government has pursued and
managed various bureaucratic reforms as well as the stabilization of the national economy. The
main policy measures reaping success for the Government are. '

1) Land tenure: Providing long term land cultivation right to the user (Laotian
nationalities and foreigner living in Lao PDR), but property of land stll

- belong to the State.
2) Government revenues:  Shifting the governpient revenue base away from

direct stale involvement in production and surpluses towards a system of
income and trade taxes. ' - '

3 Trade :  Introducing - market-oriented  economic system from the state
monopolistic system except for'such specific items as timber, tin, gypsum,
elc. o

4) - Prices: Al prices are to be determined by markel forces except for public
utilitics, power supply, post and telecommunication services.

5) Banking system: Authorizing commercial banking activities, and unifying
fully the exchange rate at a rate close to the parallel market rate.

0) Stale enterprise:  Restructuring and/or privalizing the statc enterprises under

centralized planning and managing, through foreign and private leasing,
outright sale, and joint venture agreements.
2) GDP . | T
" The Gross Domestic Product (GDP) at 1990 conslant prices from 1988 to 1994 is
summarized in the following table. ' :
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Chem 1988 1989 1990 1991 1992 1993 1994
1) GDP (in million of kips ) | .
502,587 574276 612731 637,204 681854 722057 780,061

V3] Growth Rates in %
- 2.0 14.3 6.7 40 7.0 59 8.1
3)  Share of GDP (in million of kips ) |
Agricolare 308907 342,206 371,835 365347 395537 406,392 439,786
Indusiry $6.173 75839 88,105 105634 113,587 125275 136,566
Services 129,328 148,103 147,427 157,038 163093 ~ 175667 187,070
Import dutics 8,178 8,128 5,364 9,186 9636 14,724 16638
4)  Sharc of GDP (in %)

Agriculture 61.5 59.6 60.7 57.3 58.0 56.3 56.4
Industry 11.2 13.2 14.4 166 167 173 17.5
Services 25.7 25.8 24.1 24.6 239 243 240
Importdutics 1.6 14 0.9 1.4 14 2.1 2.1

Source: Bank of Lao PDR Research Department

: Real annuval growth of the GDP between 1988 and 1994 has aver aged 7.6 %. In 1988

a ncgatw» growth rate of 2.1% was observed due to a serious drought and subsequently

reduced agricultural output. Since then, reat growth rate has been favorable and reached 8.1 %

“in 1994 reptesenling 2.2 % increase. While the share of agriculture in GDP has declined by

nearly 5 % since 1988, from 61.5 % to 56.4%, the industrial share has grown from 11.2% to
17.5%. ‘The service sector accounlmg for aboul 24% was relatively stable.

3 Trade

‘Total exports of L.ao PDR were valued al US$ 203 million in 1993, 350% of $57.9
‘miltion in 1988 and 153% of $132.6 miltion in 1992 as shown in Table 1. Agricultural and
wood products and timber contribufed approximately 33 % in 1993, while hydro-power shared
8.4 %. 'The total imports amounted to US$ 353 million in 1993 of which machinery and raw
materials (54%), rice and foodstuffs (9%) ang petroleum (6%) are the major import items as
‘shown in Table 2.

2.3 Agricaltural and Rurai Development Policy and Plan of the
Government

2.3.1 Nationai Agriculfural Development Policy-

_ “Agriculture is recognized as the highest priotity sector in the national economic and

social development program. About 85 % of the work force is engaged in the agriculural sector,
- while about 56% of GDP in 1994 were shared by agriculture and forestry. However, while (he
productivity of this scctor is still low ‘and erratic die to lack of rural and transport
- infrastructures and agricultural production technology as well as dependence on weather
conditions, there is considerable potential for increasing and diversifying agricultural
production in Lao PDR. The Government has taken effective efforts in the agricultural sector to
increase productivity and thereby improve the living standard of farmers by introducing a
market-oriented economic system and providing individual cultivation rights.

Table 3 shows the harvested area and production of major crops in Lao PDR {rom
1991 through 1994, Virtually, more than four fifths of the harvested arca was rice, aboul
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600,000 ha in 1994, Production of rice in both 1991 and 1993, was substantially reduced due
to severe drought. Rice production in 1993 was 1.25 million tons (2.3 tons/ha), approximately
20% lower than the previous year, while 1.58 million tons (2.6 tons/ha) in 1994, about 25%
up mainly due to good rainfall distribution. Rice cultivation is broadly classified into three
systems. They are rainfed in lowland, irrigated land and rainfed upland crops. Coffee is mainly
planted in Boloven Plateau, about 96% of the tolal area planted and is onc of the important
agricolural exports. Livestock husbandry is mainly chatacterized by small scale units. Most
familics keep a few cows and / or buffaloes as draught animals, and pigs and poultry for cash
income. ~

~ Despite significant degradation of forest resources as a result of unsustainable levels
of wood extraction and encroachment as well as shifting cultivation by the farming population,
‘together with ‘exploitation for extensive amounts of government revenue over the past two
‘decades, Lao ‘PDR still retains substantial, area of intact forest. According to the National
Reconnaissance Sucvey results recently carried out, approximately 11.2 million ha or about
“ 47% of the total tand arca in 1989 remaing covered with forest of which high density forest
covers aboul 4.5 million ha or 19% of the total land. However, the increase of rapid
degradation of forest resources puts significant pressure on the country’s biediversity. From
the aspect of sustainable income generation and foreign exchange earning in the long run, as
well as more effectively sustainable land use, government policy on forest and land resources
management is set in the following key points:

1 Improved management of logging operation ,
2) Institutional strengthening ,
3) Community involvement in resource management, _
4 Development of irrigation potential and waler resource management, and
5) Improved upland farming system.

. The agricultural sector is expected {o grow at an average annual rate of 5.7 %. The
objectives of the agricultural sector in Third Five Year Plan which are carry over from the
Sccond Five Year Development Plan (1986 - 1990} are (i) to ensure food sell-sufficiency and
food sceurity, (it} to reduce slash -and-buen cultivation, (iii) to properly manage and conserve
forest resources, and (iv) to expand the agro-forestry based industeial processing sector. In
order to achicve the above target, the Plan, proposes to expand marketable cash crops
diversified from. the traditional crops, to improve yiclds of crops through provision of
agricultural inputs, to expand Jivestock raising and fishery farms, to improve and expand such
infrastructures as roads, irrigation, flood control facilities, and to streagthen the agricultural
supporl services: In this context,- the Government emphasizes improvement of human
resources, particularly administrative and technical staffs at every. level. The Government also
intends to improve rural life of people through providing rural infrastructure, domestic water
supply ecilher gravity or well, rural clecirification facilities, and social infrastructures such as
schools and, health facilittes.

2.3.2  Present Agricultural Development Activities in the Study Area
(1) Lao Upland Agricultural Development Project (LUADP)

: The LUADP is financed by the World Bank and the f.ao PDR with technical
assistance of the. Australian and the French Governments which are:also providing sonie
funding. The Project aims to (i} help the Lao government 1o increase farmers' income, (if)
reduce the arca of shifting cultivation through introducing ‘more” sustainable - production
techniques acceptable to farmers, and increasing productivity of crops, and (iii} incrcase the
level of food security and strengthen national agricultural research and training infrastruciures.
‘The present activilies in the Study area are as follows:

i).  Improvement of upland farming systems including coffee and ficld craps,
vegetables, fruits and other cconomic lreces, and animal health, :
ii) “Opening of feeder roads lo ease he lransportation of goods and agricultural

inputs needed for the development of the local market,

.
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iii) . Upgrading and development of coffee cullurf- on the Boloveu Plateau, and
iv) Technical assistance and training :

'The research station of the pmject is located at B. Itou, KM35 of the road No. 23
from Pakxe to Pakxong, and the extension services for coffee and upland crops are conveyed
to the farmers along road No. 20 from KMi4 to B. Beng, road No. 23 from KM2¥ to
Pakxong, and from B. Thateng to B. Beng, and road No. 16 from B. Thateng to B, Kafe,

2) Swedish International Development Agency (SIDA) Project

Under SIDA, two (2) itrigation projects, one in Thongvay in Pakxong District, and
the othér in B. Len in Laongam Dislrict, have been implemented. Main purpose of SIDA
projects'is to provide agricultural mfrastructurc-s in order to reduce slash and burn cultivation
-and to prévent deforestation.  The Selected Field Area Project (SFA) under the Lao-Swedish
Forestry Program ¢overs three pilot districts, namely, Laongam, Pakxong and Bachiang in the
Study arca. One of thie goals of the project is lo encourage farmers to implement of appropriate -
innovations ainied at improving shifting cultivation systems and-eventually reducing the area
under shifling cultivation while promoting where appropriate self-sufficiency in food
production.

3) Road Pavement Project of National Roads No. 20 and No. 23
A total length of 87 km in the whole stretch of No. 20 and about 42km of No. 23

have been paved with asphalt, 7.0 m wide under the ADB funding by March 1996. The -

remaining stretch of road No. 23 from Pakxong to Bani Beng through Thateng about 55km
long is under constiuction and will be completed by the end of 1997,

(4 Coffee Feeder Roads in Laongam and Pakxong Districls

~ About 100 km of coffce feeder road with a 5.5 m width of laterite paved, in Laongam
District has been constructed under the fund of the World Bank in 1988. In addition, about 315
_ km long of coffee feeder roads in Pakxong, Laongain, and Thateng Districts respectively are
~ being constructed under the ADB fund.

(5) Houay Ho Hydropower Development Project

: This hydropower development project at the tributary of the Xe Namnoy in the most

- south-eastern part of the Study area, is being constructed by enterprises from Karea, EDL,: and

- Thailand under the BOT scheme. The installed ¢apacity will be 115 MW with annual power

* - owtput of about 555 GWh.  The project is scheduled to be completed by 1998. In addition,
. about 75 km long of access road from Pakxong to the dam site was construcied with Jaterite

" pavement of Sm width.

{6) Fishery Research and Bxtension Station under the Champasak Provincial Government
‘This Station is located at KM8, about 8 km cast of Pakxe along the road No. 13 and
18 producmg and distributing fingerlings to the farmers and providing extension services,

0 FFuit lrccs Research Stallon wider the Champasak Provincial Government

: This Stationi is located at KM20, about 20 km east of Pakxe along the road No. 20.
IUs presently involved in producing improved seedlings of several kinds of fruit tree, and
distributing those to farmers. - However due to insufficient budget, it is not so active at present,

(8) Livestock Research Farm, KM49, uader the Department of Livestock and Veterinary

This Research Farm is located at KM49; about 49 kin from Pakxe along the road
No.23, which is under comstruction. The main purpose of this farm is rescarch and
experimentation for improvement of breeding, foragc and grasscs, and health of hvcslock
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N Uptand Crop Research Station at Patai under Champasak Province
The Station is under construction at Palai Irrigation Project area.

(10) Land Concession

In thc Boloven Plateau, there are subslantial areas of concessional land,
approximately 29,750 ha within the Champasak province, occupied by the state company and
various private sectors for forest devclopment, livestock rearing and cash crop cultivation such
as fruit trees, sugarcane, and upland cash crops.



Master Flan

3, PRESENT CONDITIONS OF THE STUDY AREA
Na(ural Reésources:
.1 Climate

The Study area and its surrcunds are classified as savanna climate. Atmospheric
dynamics arc governed by monscons, steady winds that blow alternately from the northeast
and the sounthwest. These winds arc caused by scasonal temperalare and the resuitant
pressure changes over the Central Asia and the Indian Ocean.  The southwest monsoon is
characterized by heavy and frequent puc:pmlu)n high humidity, maximum cloudiness and
teopical temperatures. Over 90% of annuval rainfall in and around the Boloven Plateau
mcludmg the Study area occurs from May to October when the southwest monsoon blows.
This is-called the wet season. In the remaining period, known as the dry season, when the
northcast monsoon blows, little precipitation occurs, humidity is fow, temperatures are
relatively low and the sky is clear.

e
.
_— e

3.

Fourtcen (14) meteorological observatories in and around the Study wrea were
selected for the study, however, observed climatic items are different in each observatory.
Continucous observation is being carried out at most of the observatories, - regarding rainfall,
temperature and relative humidity.  However in many instances there are no records for
evaporation, sunshine hours and wind velocity due to trouble with observation equipment.
The table below shows the average climatic statistics and those in 1995 al three (3) stations,
Pakxe, Pakxong and Salavan. The climatic condition in 1995 was characterized as a low
rainfall year compared with average annval rainfall. Meteorological data for estimation of
potential franspiration is available only at thesc observatories. Pakxe may be considered
representative of the west part of the lowland area in the Study, Pakxong for the highland area,
and Satavan for the north part of lowland area.

Suation: Pal:x_c_-_ o L S
ftein  JAN FEB M{\Bﬂ”éin MAY - JUN JUL. AUG - skp _oar NOV DUC‘ _ANNUAL

Rainfall {mm) )

Ave. 24 85 141 594 2013 3246 3763 S00.5 296.9 167 17.5 . 2.2 1920.4
1995 0.0 0.1 330 175 158.5 320.6 646.3 160.0 210.0 92.8 350 0.6 1674.5
Temperature{oC) o ‘ . C : .

Max. 320 335 350 358 338 3L4 309 306 310 31 AL 307 322
Min. - 1856 21.5 . 23.7 255 250, 24.6 24.0° 240 238 22.6 206 183 225
Mean 25,3 (27.4  29.4 307 0 29.5 8.0 27,5 27.4 .27.4 27.0 1258 (2457 275
95Mea 252 1266 - 29.9 316 29.7: 28.9 272.7° 281 27.6 27.3 255 242 277
Relative Humidity ~ (%) IR : S

Ave 61 © 58 58 63 72 .79 81 8¢ 80 75 70 63 0
95Ave 57 8§ 52 'ss 6% 77 80 719 719 715 69 6l 67
Sunshine Houes  (hours)

Ave B.8 7.8 1.5 7.6
95Ave 8.0 7.9 8.2 7.5
W md Speed  {mv/s) : )

Ave 25 2.6 29 28 2.8 24 22 22 20 23 26 27 215
95Av¢ 30 30 40 50 4.0 304 30 30 30 403 506 60 4.0
Evaporation  {rom) . . ‘ :

A-pan 1933 194.8 2244 220.7 184.4 1207 1059 102.2 122.5 162.9 176.9 191.2 2000.0
Piche' 171.5 184.6 2184 192.7 127.2 784 71.1 64.5 65.8 94.8 127.0° 153.8 1549.7
95Pic 1733 172.2 237.0 204.) 129.1 836 70.7 - 76.8 60.3 831 117.2 169.3 1576.7

42 47 41 41 56 17 7.9 6.4
59 54 5.3 44 61 67 82 6.7

A
-

. 10-
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Statjion:  Pakxong L ) -__ﬁ,,_._;____:___.__,,,,,,,;__ L i
em  JAN  FEB_ MAR ~APR _MAY CJUN_JUL AUG  SEP OCT  NOY  DLC  ANNUAL
Rainfall (man) o _
Ave 9.8 109 104.1 243.8 347.8 457.3 6884 790.3 427 2125 316 14.6 31374.1
1995 1.7 34.7 145.5 1831 291.3 289.9 690.8 464.8 2685 17%.6 201 549 26249
Tempeeature (°C)
Moax. 24.2 282 251 264 254 236 2%} 229 24 23% 216 23.2 24.2
Min. 10.1 1.8 151 17 18 172.8 175 17.2  16.8 16 116 FES 15.3
Mcan 17.1 185 204 207 207 207 203 20 204 20 18.6 174 19,5
85Mea 16,7 - 17.8 204 - 206 211 213 202 20,7 204 19.9 18.5 16.3 19.6
Relativée Humidity (90) - )
Ave 72 71 15 18 83 88 39 90 86 82 75 73 80
95Ave H 713 17 C 8 85 87 88 87 88 82 79 74 8i

Sunshine Hours  (hours)

Ave 76 7.1 62 6.8 4.5 3 28 24 3.4 4.3 16 6.9 5.1
95Ave 85 83 67 62 5. 43 1.5 13 25 4.1 5.3 7 5.4
Wind Specd  (m/s) '

Ave 23 2.7 26 2.6 3 3.4 3.3 3.2 2.5 3 3.1 2.9 2.9
95Ave 3 5 3 2 3 3 3 3 3 3 3 3

Evaporation (mm) (records at  Nikhom3d) .
Piche 67.7 54.3 .57.4 486 - 448 3BB 338 133 28.6 -39.1 47.5 56.6 550.%
1995 66 47.5 $8.3 557 19.9 499 438 390 332

_Sla!iop.:i'ﬁSainvan i . -
CMtem - JAN _FEB MAR APR MAY JUN JULAUG  SEP  OCT NOV DIC _ANNUAL.
Rainfall (mm) o .

Ave 3.6 2 323 51.3 161.6 3846 325.8 5382  285.3 1214 1317 0.6 192610

1995 0 9.3 933 417 244.2 3711 §25.2 2242 2521 445 5 1.9 18125
Temperature (°C) ' _ _ '

Manx. 30.7 335 356 351 337 308 306 20.7 10.8 10.8 A04 297 318

Min. 15,4 191 22,7 244 242 244 230 23.8 235 24 199 18 21.8

Mean 23,1 263 293 30.2 29 275 2713 2607 2712 27 25 23 26.8

. 95Me 24 9255 29.2 306 291 283 272 277 274 268 247 224 269

* Relative Humidity (%) ‘ ' : S :
Ave 65 61 S9 63 72 . 81 %0 8 82 79 14 - 68
95Ave 71 35 75 7% 75 - 8% 83 8% 8 79 12 70
Sunshine Hours {hours) : . -
 Ave 64 89 .74 66 69 44 41 3.6 49 65 84 74 63

73
76

95Ave 4.5 46 7.9 83 66 44 47 - 55 s 59 68 3.6 6.1
Wind Speed (s}

Ave 1.9 1. 1.8 1.9 19 1.7 2 1.7 1.6 1.8 2.2 2.2 1.9
95Ave 3 3 4 4 2 2 2 2 2 3 3 4 2.8

Evaporation  (mm) _ , ‘ _ .
A-pan  184.3 210.2 243.3 248.5 229.7 139.7 (18 1083 105.6 146 165.4 "173.3 2072.4
1995 139.2 128.8 245.4 2485 2031 131 1455 171.5 1489 183.8 203.3 2669 22159

Recordad periods in the fable are as follows;

Pakxe : 1989 to 1994 for cvaporation (A-pan), Others are 193510 1994
Pakxong 1991 to 1994 for sunshine hours, Others are 1986 to 1994
Salavan 1991 to 1994 for sunshine hours, 1992 to 1994 for evaporation,

Others are 1981 to 1994 éxcluding 1985 to 1989,

(1)  Rainfall

Boloven Plateau is an isolated tableland with an upper elevation of around 1,200m
and is susrounded by the plain generated by the rivers such as Nam Khong, Xe Don and Xe
‘Kong. ‘The lopographical conditions affect the dynamics of the monsoon and rainfall
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distribution over the Study area as shown in Figure |, Annual Isohyetal Map.  During the wel
scason, the southwest nonsoon hits the southwestern slope of the Plateau and causes high
rainfall which reaches 3,300 ouni annual average at the southern parts of the Platear however al
lower clevations this rainfall decreases. In the lowland arcas clevations 100m to 200m
surrounding the Platean, annual average rainfall records from 1,600 mm to 2,000 mm.  The
peak of monthly rainfall in and around the Study area access in August and accounts for onc
fourth of annual rainfall. At the beginning of the wet scason, its common for monthly rainfall
over 200 nun to occur in the highland areas in April and in the lowland arcas in May. At the
beginning of the dry scason monthly rainfall falls below 100 mm for most of the Study area in
November but in the northwestera lowland area this occurs in October. In July, 1983, 533.5
mm of daily rainfall was recorded at Pakxong while 450.3 mm and 213 mm of daily rainfall
were recorded at Pakse and Xelabam observatories, respectively.

Depending on location and period of kept data records, nine meteorological
observatories were selected for the estimation of average annual rainfall in the Study - area.
With these selécted observatories, Thiessen Polygon was delincated as shown in Figure 2 and
average annual rainfall in the Study area was estimated at 2,417 mm as tabled below;

Observatory Data Period Mean Annual Areal Areal
3 B _ A{ycars) Rainfall {mm) ~ Ratio (%) Rainfatl (mm)
Pakxe s 2,060 2.5 515
Xelabam 21 1,929 42 : 310
Khongxedon , 14 1,658 1 182
Laongam 6 1,856 20.1 3731
Salavan 28 2,007 1.4 81.0
Sckong 3 1,803 13.7 247.0
Pakxeng : 16 3,412 318 1085.0
Attapu ] 2,153 - 18.7 402.6
___Pathoumphon 16 .. 2088 0.5 104
Total 7 B 000 - - 2417.3

(2) Temperature

: Generally, maximum air temperature occurs at the end of the dry season, March to

April, and minimum air temperature mid in dry season, December to January. The daily
~ lemperature range is about 10 °C in the wet scason and 20 °C in the diry season. 7to 8 °C
- diffetence in temperature occurs because of elevation which ranges from 100m to 1200m in the
- Study area.” - As described in the previous scction, recorded air temperature at Pakxong and
- Pakxe may be considered as a representative ‘'of highland areas of the Plateau and its

surrounding lowland areas, respectively. Differences of air temperatwe and elevation are

shown below and from this air temperature change duc to elevation can be calevlated around
10.7°C per 100m.

o Mewm  Pakxe  Pakxong  Difference
Mean Max. 322°C 242°C - '80°C
Mean Min. 225°C 153°C 12'C
Average 27.5°C 19.5°C ‘8.0 °C

_Blevation  §00m  B200m  3,100m

Air temperature records at Nikhom 34 observatory located 20km to the east of
Pakxong town, show several years when 0 "C and/or close to 0 °C of minimum air temperature
were observed. Frost lasting a few days occurred at those times.  These condilions can only
be found around Nikhom 34 and its outskirts.

S17.



Master Plan

(3) Relative Humidity

According’ to records of Pakxong observatorics focated in highland arcas of the
Platcau, mean annual relative humidity is 80%. A value of 70% or more refative humidity can
be observed cven in the middle of diy season. On the other hand, mean annual relative
humidity in the lowland arcas comes to 70% in Pakxe and 73% in Salavan and those valucs
decreases down (o 60% during the dry season. The value during the wet scason rises to around
80% in lowland arcas and 90% in highland areas.

“@ Evapora!ion

Using a Piche evaporator, annual total evaporation in the lowland arca lecations of
-Pakxe and Salavan, ranged from 1,400 mm to 1,800 num. On the other hand, values on
highland areas of the Platcau typified by Nikhom 34, are about one third of the lowland area
amounts, ranging from 500 mm to 760 mm.

(5) Wind

Wind direction over the Study area is governed by monsoons. The northeast winds
prevail during the dry season though the southwest winds are predominant in the wet season,
The existence of the Plateau affects those prevailing wind directions and generating local
changes in wind direction. During the wet season, southwest winds prevail at Pakxe located in
the lowtand areas to the west of the Plateaw, while the noith andfor northeast winds prevail in
‘the dry season. Al Salavan located in the lowland areas and to the north of the Plateau, the west
and the east winds are predominant ducing the wet season and east winds with a northern
influence blow in the dry season. I the highland areas of the Plateau, the cast and/or the
northeast winds prevail in the dry season though the west winds are predominant during the
wel season.

‘Wind speeds in the lowland arcas are from 2.0 to 2.5 nVsec on an annual average.
From 2.5 to 3.0 m/scc on an annual average is obseived in the highland areas of the Study area,
No clear difference can be observed regarding the wind speeds belween the dry and wel
SEasons.

3.1.2 Water Resources

_ The Study area is surrolmdcd by Nam Khong and it's ‘major Lribu'lar_ic:s, Xe Don and ©
Xc Kong. Hydrological characteristics of those rivers identified by the Mekong Committee
are as follows; C : : : ‘ ‘

Drai;';gc Arca  Anoual Rainfalt  Annual Flow Annuat Runoff

River ) km? mm MCM  mm
Nam Khong at Pakxe 545,000 2,000 at Pakxe 326,730 600
Xe Don 7170 2,000 7,680 1,070
Xe Kong _ 28,500 2,250 32200 0 1,130

Nine (9) major rivers in the Study arca originate from the oulskirts of Pakxong town
and flows down in a radial manner to Nam Khong, Xe Don and Xe Kong.  The river system
relating to the Study area is shown in Figure 3 and is summarised as follows; ,
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Basin | Length (km) | Elevationf : (m) Slope
Area _
: ke L2 froale el 2] fL3]| s1 S2
[NamXhoag]  ['XePon | [ H.Champi 63 40l 26 e8] 10 400] 1.42d0.0075040.03664
H.Kaphecu 3 )] 2 63 i 600] 1,2880.011950.03127
X¢ Sct 1,120 48] 41| 9] 13df 400] 1,42d0.005630.02502
H.Namsai IS 24 23] 47 195 400 1,521 0.00854 0.04811
l Xe Kong H.Tay-Un 41 2828 5N 150 500] 1,62000.0125(10.03448
B Xc Namnoy 1,528 14 58 | 74] 140 260 1,086]0.00375]0.01528
XePian ]33] o6 46 152] 0 By 400] 1,422 0.003020.02227
H.Bangliang 5058 39 14 .53 995 200] 1,3440.002690.08200
N Toway 6y 44 1] 53] 90 Sﬁl 1,248}0.00477]0.09527
L1 :  Within aflat plain  1.2: Within a mountainous area  EL.1: Junction poinl
EL.2 :  Foot of moustainous arca * EL.3: Highest point - S1: (EL.2-EL.1)AL]
82  (FL3-EL2yL2

) Basin Runoff

No continuous and long term river flow records are available within and adjacent to
the Study area except the monthly basis flow regime of the Xe Set power station.  -Estimation
of basin runoff for the major nine (9) rivers in the Study arca regarding the average year, low-
water year and high-water year is preliminary carried oitt using the monthly basis river flow
records at Xe Set power station. Low-water year is defined as probability of non-cxceedance
with return period of 5 (five) years for the annual rainfall in (he objective river basin, High-
water year is also defined same manner as low-water year, however, the value on probability of
exceedance is used instead of the non-exceedance value oflhc low-water year.

: Average annual flow volume with momhly basis and distribution ratio of monthly
flow at Xc¢ Set power station are as follows;

e Unii: MCM
JAN I'EB MAR APR MAY JUN JUL AUG SLP OCT NOV _DEC _1_\NNUAI

AVERAGE 88 5.5 S8 7.9 189 308 646 913 884 626 27.6 117 4299
C Ralio(%) 205 1.28 1.35 183 439 717 1504 2123 20.57 14.56 642 4.11°_ 100.00

Annual basin rainfall and ranoff coefficient of the Xe Set basin are as follows:

Year Basin Rainfall  Basin Total Volumc (MCM) Coellicient
R 01 Ramfall(a) B!Y.’L_"J_’j‘l"_(ﬂt,‘)u, (bY(a)
1939 2,223 722.5 519.6 012
1990 2,173 706.4 4231 0.60
1991 2,519 R38 330.6 063
1992 2,378 7729 - 4078 0.53
1993 1,712 556.6 301.2 .54
1994 2,448 795.8 3969 0.50

_Average 2,252 732.1 4299 0.59

Annual total flow volume of the respective rivers in the Study area can be estimated
by the basin areal rainfall, basin area and runoff coefficient. Runoff coefficient of the Xe Set
basin was examined at 0.59 on an average as tabulated above, however, minimun value of
0.50 among the examined values is employed in view of conservative estimation of annual total
flow volume in the Study arca.  Those examined runoff coefficieits show ncarly the same
value for adjacent river basins such as 0.54 for Xe Don dnd 0.50 for Xe Kong basins. With

14 .
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these -basic values, annual total flow of respective river is preliminary calenlated at the
boundarics of the Study arca as follows;

Basin Basin Arcal Rainfalt Annual Rainfall Volunme  Annval Flow Volume of
River — (man) __ofBasin(MCM}  River (MCM)
o ke A H LA H LA B L
Xe Pian 3,33 2,535 3429 2,110 8,444_ 10,422 7,029 4,222 57211 3515
H.Touay 368 2,794 3458 2383 1028 1,272 876 Sl4 616 438
H.Bangliang 505 3,059 3,705 2,710 1,545 1871 1,368 172 935 6384
tL.Champi 639 2652 3222 27238 1,693 2,058 1,430 847 1,029 15
H.Kapheu 375 1977 2302 1,674 740 863 627 Y0 434 34
Xe Sct 1,129 2251 2,593 2,013 2541 2927 2272 1,271 1,463 1,136
H.Namsai (359 2,075 2,251 1,798 754 R0S - 645 3N 404 323
Xe Nampay 1,523 2273 2,768 1,973 - 3,462 4,215 3004 1731 2,107 1,502
_HtayUn. 412 2,031 2533 1,883 837 1,033 776 418 521 AR
TolAverge 8,641 2405 2,884 2086 21014 25479 18027 10517 12737 9015

A Annual average _

H :  High-water year ( probability of exccodance, return potiod § years)

L :  Low-waler year ( probability of non-exceedance, return peeriod § years)

Monthly basis river flow volume of respective rivers can be generated with the
distiibution ratio of monthly flow at the Xe Set power stalion and annual average flow of
respeclive rivers as shown below; '

- Preliminary estimation results of monthly flow volume in average year _ N Unit : MCM
~River Jan  Teb Mar Apr May Jun  Jul Avg  Sep Oct - Nov Do . Annval
Xe Pian 26.6 54.1 56.8 77.1 185.3 302.8 6349 8968 8684 61482710 17347 42220

HTouay 105 66 69 94 226 369 773 1092 1657 749 330 21.1- 514
HBangliang 158 99 104 14.1 339 554 1162 1641 1589 1125 496 317 7724
HChampi 174 108 11.4 155 372 607 127.3 1798 1741 1233 543 348 8467
HKaphou - 7.6 4.7 50 68 162 266 557 1786 761 539 238 152 3702
- Xe Set 261 163 17.1 232 558 911 1911 2699 2613 1850 816 522 12707
H Namsai 76 48 .50 68 163 267 560 79.1 766 542 239 153 3725
XeNamnoy 35,5 22.2 233 316 7601214 2603 367.7 3560 2520 1111 711 1,7309

HTay-Un . 86 54 "S6 7.6 184 303 629 §89 861 609 269 172 4184°

Total | 2158 134.7 141.5 191.9 461.5 754.3 1,581.02,263.2 2,163.2 1,531.5 675.1 432.0 10,5178

From the table mentioned above, water resources in the Study area depending entirely
on the ninie (9) major rivers can be summarized as follows;

Major 9 (nine) rivers: Total basin arcais 8,641 kn'.

Year Basin Rainfall ~Annual Total Flow (MCM) - Anoual Total Runoff (mm)
_ﬂ,ﬁﬂu_w._________ﬂ_.".‘,"JL,,A,- - Total  Wet Scason Dry Scason  Total Wl Scason Dry Scason
Average 2,610 10,517 8,754 1,763 1,217 1,013 204
Low-water 2,087 9,016 -7.479 1,576 1,043 866 177

_ High-water 2,949 12,736~ 10,566 . 2,170 1,473 1,223 250

Wet Scason - From May to October Dry Scason : From November to April

(2) Water Quality

. To understand water quality, water sampling of surface and well water at twenty-one
(21) sites in the Study area was conducted during field studies and quality analysis carried out
at the Laboratory of Water Quality Analysis, MAF in Vientiane. Items analyzed at-the
Jaboratory are; pH, electric conductivity (EC), suspended sediment (S.S.), coliform group,
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chemical oxygen demand (COD) and chemical analysis for NO3-N,- Ca2+, Mg2+, Mn2+,

Fe2+, Cu,Cl- . Major results of analysis and MAF standard for drinking water are shown
below; :
Sample -~ pH EC 8.8, Coliform COD ROIN Ca2+ Mg2+ Mn24 Fe2+  Cu Clk-
No. . mSim g/ col/100ml e/ mg/l  megl  megl mglt  mpefl  mgl megh
1 556 430 0 2 0156 1354 0,124 0213 - 0030 0086 0.024 0.062
2 6.583 460 9 107 1407 0.003 - 0.151° 0218 0030 0.264 0.030 0.008
O 706 540 4 1673 0367 022} 0.267 0030 0302 0.027 0.009
9 578 0 652 7 0.078 1.503 0203 0.301 0030 0.183 0.034 0076
10 026 177 5 0.12% 0004 0878 0.829 0384 1.128 0.040 0.009

I3 6.87 46
16 7.0 149 1

5

3 5063 0193 0566 0.741 <0.001 0.400 0.001 0057
17 715 87 6

i

i

1650 0054 0320 0395 0030 0389 <0.001 0.019
5173 0075 0471 G415 - 0030 0232 <0.001 0.006
1099 0152 0285 0507 <0.001 0.076 0.022 0.027

0 702 99
LA 6w 19 b 0 D285 . 0.507 <0.0( 0022 0027
Standard 5.8-86 - 2 100 . 0 15(*1) 24.7(*2) 03 03 1.0 "58(*3)

{*1) : 200ppem=t 200035 451=5.8 meg/] (+2) : 300ppm=(3020.04)= 1§ g (*3) : 300ppm=E30012.16)=24.7 meght

2
0
0
0 .16 0.003 0174 0208 00310 0.162 0.006 0025
2
0
¢
0

In summary, the water quality in the Study area, both surface and well water can be
basically used for irrigation and drinking purposcs. However, somne well and surface water
exceed the allowable Standard for drinking water, in relation to the coliform group, and
dissolved ions especially iron and mangancse, and treatment will be required if that water
source is used for drinking. o

{3) Groundwater

Ministry of Health is now carrying out the Study on Groundwater Development for
Champasak and Salavan Provinces under the technical cooperation of JICA.  Purpose of the
study is to formulate a groundwater development plan for village water supply in Champasak
and Salavan provinces. To grasp the groundwater potential of the Boloven Plateau and its
adjacent arcas, interim results of the study are quoted for the Study.

_ ~ Geological feature of the Study arca is characterized by basalt lava flows underlain by
Jurassic shale..  Basaltic rocks of Tertiary and Quatémary ages are sporadically distributed in
Boloven Platean.  Rocks consisting of alkali basalt lava were fonned during volcanic activitics
in Pliocenc to Pleistocene age. Based on the topography and geology. ten (10) hydrogeologic
units and four (4) ranks of qualitative groundwater potential are sct up in the Study area.
‘Table below shows those hydrogeologic units and the rank of groundwater potential.
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. : . : 1 1T lll
"Um! Topogmphy and Geo;ogy : Aquifer GL-m s day_li_n___ At
Qf  Tlood plain, Accunwlation terrace.  Quaternary sand. 6-13 14-128 A
Sand, Silt & Clay, Jurassic shales.  Jurassic samdstone, -
Qt Aluvial fan, Talus stope Sand. 7-8 - C
Sand, Silt, Jurassic shales. Turassic sandstone, y
Bal  Basalt slope. _ N-Q Basaltdava, 20-35 320 ‘B-C
Basalt Fava flows, Ash, {.oam, Lava. Weathered basalt lava. -
Ba2  Basaltslope. N-Q Basalt Java. 13.24 - A
Basalt lava tlows. Autobreeciated lava. 1700-1900
Ba3  Basaltslope. Pg Basalt lava. 412 - B
Rasalt bava Nows, Jurassic shales. Turassic sandstonc. 19.1
Ep Erosional plain. Jurassic sandstone. 112 3166 B
Jurassic red shale, Sandstone. Sandyshale.
Eh Erostonal hill. Jurassic sandstone. 9-20 §-17.3 B-C
Jurassic red shale, Sandstone. Conglomerate.
Etl  FErosional temace. Fissurcd aquifer. 8-15 4.6 B.C
Triassic acidic welded tuff, Pacite. - )
Ei2  FErosional terace. Fissured aquifer. 8-17 36.9 B
Palcozoic slate, Sandstone _ :
P Plateas, High plain. Sandstone. : Low - C
Jurassic Creta, Sandstene, Shale. Locally fissured aquifer. ' .
M Mountains. Fissured aquifer. Low-High - L CD
___ Metasedinents, Plutonic rocks. ~ Sand,SiltinVvalleys.
| B Groundwater Level
IE Specific Capacity
It : Groundwater Potential (/\' high, B: medium, C: Tow, Dx no poteatial)

The entire past of the plateau, Pakxe, Batiang and the eastern part’ of Laongam
belongs to Bal of hydrogeologic unit in the Study area. As for the other hydrogeologic units
distributed in the Study area, Ba2 is the western pat of Laongam, Ba3 is _’Ihateng, Ipis
Salavan and P for the Xe Namnoy basin. '

3.1.3 Soils and L.and Use

(1) Brief Review on Soil Featurcs in the Lao PDR and 1he Study area (" Bolovcn
Piatean")

All kinds of soil covering the entire Lao PDR are provided in the [‘AGUNESCO Soil
Map of the World, FAG-UNESCO, 1968. However, the semi-detailed description is limited
to the Vientiane Plain and parts of Savannakhet and Champasak, including p'm of the Boloven
Plateau.

The soils of Boloven Plateau are the most favorable highland ones. * The soils are
extensive, deep and reddish brown basallic, and the topography of land is undulating to rolling.
In this area, well structured clay loam overlics clay subsoils, so physical characteristics arc
such that water-holding capacity is good and soi! drainage is reasonable.  The s0ils are derived
from basalt, which means the soil reaction is less acid (pH 5.0 - 6.3). Physical properties are
excellent, cation exchange capacily is moderate, and base saturation is just under 50%.
Nitrogen and carbon content are also generally higher than the soils classified into red yellow
podsolic and or lateritic oncs.  In the FAQ-UNESCO Map, the soils that distribute dominantly
in Boloven Plateau are expressed by the symbol of Dystric Nitosols.

" The land of Boloven Plateau covered with well-structured loamy soils has very high

agricultural potential. Recently, - the soil survey was done in close cooperation with the
Ministry concerned in Lao PDR and the Government of USSR and four sheets of "Boloven

-17-
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Plateau Agro-Ecological Map (LAO PDR)" arc compiled (1991). AL the same tinte, the
government agencies concerned with five districts, that is, Pakxong, Bachiang, Laongam,
Salavan and Thateng, scp'trately published under the dircetion of the Soil Rescarch Center, Lao
PDR the reports concerning the soils and land use of cach district.  These investigations are
fundamentally made by the FAQ-UNESCO Survey System. '

(2) Soils

Itis conceivable that Boloven Plateau was formed by which a lava flow of basall
covering a tableland of the Tertiary period.  This is plausible because the soils which are
derived from basalt cx(cml over an extensive area ranging from 200 m height upto nore than
1200 m.

The soils covermg the "Boloven Platcau” are divided broadly into three types
depending on geological origin, that is, (1) Alluvial soils, (it) Soils derived from sand stone and
clay stone, and {iii) Soils derived Trom basalt rock.  These soils are further subdivided into
nine soil vnits by clfective depth, fexture, reaction, fertility, ete. (Soil Survey and Land
Classification:  '1990-1991).  Eight of these soil units are found In the Stady  area.
Characteristics of the soils and their distribution are shown in Figure 4 and summarized as
follows:

Soil Units in the Siudy Anca

Geological Sail Unit {Associatian) Sail Area tha: %)
Ouigin | code  Pakeng _Bac hlang “Laorgam  Salavan. Iimtmg T Tow
TAifvisi T 7 Oahic Acrisols ] 500 ' - - TR
(Dysteic Cambisol and 0.08
Fulolvisol}
Gieyic Acrisols 2 300 - - - - 300
(Eutric and Dystric Gleysol) 0.05 .
Quthic Acrisols 3 - - -
(Fearic Acrisols) :
Sand ctoncs Orthue Acdsols 4 2,200 1,950 - - 840 . 4990
Clay stone * ADrystric Cambisolp 034 030 0.13
Litkic Acrisols 5 145,490 490 1,090 5.0 1,770 157,050
(Lithosols) 2224 . 008 017 (1R:40] 073
Bosalt Dystric Nitosols 6 917,150 48,590 66,590 16,750 13,790 243,200
© 1486 7.43 023 . 256 Al o
Iy stric Nitosols 7 41,740 . LX PR 160 13,900 60,920
(Lithic Nilesols) : 638 : 08 002 292
Lithic Nitosols 8 46960 1610 30,200 8,980 . 160 87910
(Lithosols) : A L] 028 462 1.37 0.2 :
Steep band ' : 9 © 58,340 12290 3690 146,300 : 8,560 99,180
’ L : 8.92 1.88 0.36 249 1.31 .
‘ 392,716 64930 10690 T 48240 40180 7 654,050
Tml 600 993 1636 737 630 10000

Land evaluation of surveyed area was made using a procedure for land capability
classification,  The results are shown in Figure 5, and summarized as foliows:

_ Land Capability Classification of the Study Land _
TAT T hlihay T AV N JNTTINID I TTTHAE T I IV Tolal
(ha) {ha) ~  (ha) (ha) - tha) © tha}  (ha) tha) . (ha) {ha) (ha) - (ha)

TFakaong BB T IR0 2200 TTOFI0 T899 TSR0 TA000 26,300 26070 9INIG

“Bachiang 40610 1,760 193 510 12,290 . 1,800

Liongaa £5260 1,140 1,080 1350 660

“ Salavan 14890 2790 40 4,180 16,140 9,040 60 48240
Thateng 5,190 6210 ) 198 3000 83550 15,410 590 20 41,180
Toal ha 207810 42150 4970 17520 141220 99,170 4500 6,310 26,660 22550 160 653050
® 3F 641 076 268 2159 1516 075 1320 408 345 042 1000

anid .

,f:',:dm‘ zmsm d’HO — - - - 4900 86340 26660 2250 - '390410

* Classes may be outlined as follows: 1 and 11{ are arable if modofate requirement is salisficd, 1V has very severs
limilation for cropping; V(o VIl are not suitable for cropping. I\umeratorm {raction indicates the class under the
condition of paddy field.

- 18-
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: - Total suitable Jand _for agriculture is roughly cstimated at about 390,400 ha excluding
about 263,600 ha of severe land to unsuitable land for cropping. Out of 390,000 ha
‘approximately 180,000 ha are covered by the forest conservation area” delineated by the

Government,

(3)

Land Use

The results obtained for present land use are as follows:
covering a wide or small area are coffee, tea, sugar cane, cereal crops such as rice and maize,
leguminous plants such as mungbean, groundnut and soybean, spice food such as cardamom,

chili, etc.
also plasited.

scattered land.

Crops which are cultivated

Froit trees and drops such as banana, papaya, dorian, mango, pincapple, ete. are

Vegetables such as cabbage, Chinese cabbage, cucumber, ecte. are cultivated in

Forest land is spread over a large area.

Present Land Use

Besides, grassland is used for livestock over a considerable wide area.

~ Although deep forest grows thickly on stceped land
and there is considerable land in this- wide state some sections of the forested fand on steep
slopes have been used for timber logging and shifting cultivation.” The results obtained are
shown in Figure 6 and summarized below.

Land use categories Pokxong Bacheang Lzongam Salavan Thateng T Real
arex (%) arcy (%) area (%) area (%) ared (%) area (%)

TAgtfcularal tand 18.590 251} 40107 7061 13760 703 74630 040 2630 040 31020 629
Coffee : 16,100 560 6,700 50 970 2430 173
Tea 150 380 006
Loaland rice 240 540 460 2,350 270 X900 1060
Uplaad poe 710 2,260 4,700 160 LG - 8910 137
Cardomon 760 450 1400 a0 280 3120 043
Vegetables” 400 - - - 400 . . 0.G6
Grass land 29,400 145 7 8370 128 3590 0.55 910  0.14 960 0.5 42,950 657
Derse forestland 218,290 3335 24,450 374 1270 145 15410 281 15230 2.33 284470 4345
Clear forest land 123,580 1889 27370 408 82,240 1257 25810 185 22,220 340 281,210 4299
Cnhes aread” . 2650 0.41 700 0.1 630 0.0~ 450 007 IS0 002 4,550  0.70
TeaiT T TR0 EGOT U030 983 06,950 16 398240 7.38 THiE0 T 6. X0 653050 10007
3.2 - Socio-economy and Administrative Setting

3.2.1 Administrative Jurisdiction -

The' Study area in the Boloven Plateau constitutes a part of three provinces;
Champasak, Salavan and Sekong, which are sitvated in the Southern Region of Lao PDR,
Champasak province occupying the majority of the Study area consists of 10 districts {(muang).
Two (2) districts, Pakxong and a part of Bachiang, are included within the Study area. In .

“another- province, Laongam district and a pait of the Salavan district of Salavan, and the
~ Thateng district of Sekong are included in the area. The administrative jurisdiction of the Study
area is as follows; ’

Administrative Jurisdiclion in the Study Arca

" Village (Ban)

“Province (Khuengy Ontict{Mvangy  Zone (Jasseag) b
“Champasak Pakveng g s T
Bachiang 6 76
TSwbdonal T T T T TR - i
“Salwvea TTSalavan TR T T
: Laongam 10 110
“Sbiacal T . I
Sckong T TYhateng A 30 -
B O T TTTTTTay T ¥ }
Note * Zone (formier sub-district) is out of administrative jurisdiction at present.

Data source: CPCs, Champasak, Salavan and Sckong provinces.

3.2.2 Population

- According to the p'rclilninafy reports of the ceusus 1995, ihé poputation of the
provinces related to in the Study area is: 500,994 with 84,230 liouscholds in Champasak;
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256,550 with 42,381 houscholds in Salavan; and 63,836 with 9,520 houscholds in Sckong
respectively, Annual population growth rate over the past ten years (1985/1995): is 2.4%
(Champasak), 2.7% {Salavan); and 2.0% (Sckong) respectively. Average houscholds size is:
5.9 (Champasak); 6.1 (Sakavan); and 6.7 (Sckong) respectively.

The provincial reporis of 1994 showed a population, relating to the Study area, of
140,181 and the number of houscholds at 26,434, Average houscholds size is 5.3 and the
population density is 21.6 habitants per square kilometer. Zone 10 of Salavan district,
Salavan province is an exception because of an uninhabited mountainous arca. According to the
CPCs of the relevant provinces, farm houscholds in the area account for 94 percent of the total
houscholds, as shown in the following table. However, the rest of these houscholds are also
engaged in agricultural activilies in addition to their pringipal.

Population and Houscholds in the Study Area

Province District  No. of {111 Total Population Avg. HH Percent of Population
e S02€  Farm HEH Deasity
Champasak  Pakxong 1,746 41,758 5.4 95 % 10.6
Bachiang 4,695 22,215 4.7 89 34.3
Salavan Salavan 3,377 20,623 6.1 92 - 428
Laongam 1914 41,122 - 52 95 384
Sckong _ Thaieng 2,702 14403 S3° 97 . 350
_ Total 26,434 140,181 53 94 214

Data sovece: CPCs_,k éhampasak, Salavan and Sckong provinces.
Details of the population and households in the Study area are shown in Table 4,

3.2.3 Education

Educational services are the responsibility of the Ministry of Education and the
provincial education authoritics. In the Study arca, there are a large number of primary schools,
several lower secondary schools, some upper sccondary schools and one college. The
- provincial educational services related to the area incation that about 73% of primary schools in
the arca provide a three year schooling. Primarily school education consists of a five year
“program, However, most pupils complete only about 3 years. Overall these is a total of 237
- primary schools (3 year school: 181; § year school: 56), but educational of facilities covers
‘only 60% of villages in the arca. ) o

- Itis apparent there are problems of access 10 and quality of primary schooling are
significantly affected by some inter-related factors such as geographical location, ethnic group
and so on. The pupil per teacher ratio is relatively high (33.0) compared with the nationa! level
(27.4). The majority of the popuiation in the area are the ethnic people. They  live primarily in
less accessible and sparsely populated hilly and remote arcas. The number of classrooms per
school in an upland minority village is usvally no more than one or two, and the buildings are
often made of bamboo and a thatched roof. The average child has to trek from his or her village.
hy order to improve education level of the children of various cthnic geoups, teacher training
course for students sefected from the cthnic minorities in the college of Pakxong are being
carcicd out by the government.

According to the provincial educalion scrvices related to the area, the literacy rate is
less than 50% among the cthnic groups. Therefore, the government strives to improve the
education standards and 1o increase literacy of ethnic minoritics.

3.2.4 Health

‘The provision of healii services is the responsibility of the Ministey of Health and the
provincial health authorities. - At the district fevel, there are district hospitals supported
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- adminisiratively by district public health services. District hospitals are supposed to be staffed
by nurses ‘and physician assistants able to give technicat support to commune dispensaries and
village clinics (heaith posts). However, most of district hospitals arc actually poorly operated
due to lack of fund, vehicles, medical supplics and essential drugs.

In the Study arca, although the district hospital is already established in cach district,
there are cxisting village clinics in every district: 9 {Pakxong), 11 (Bachiang), 3 (Salavan),
Laongam (1) and 2 (Thateng). ~ There is no referral system (introduction of medical specialist),
and the health network is very limited in both quality and efficiency. In case of Pakxong district,
the number of physicians and physician assistants is only 4 and 14 respectively, which
cotresponds to 2,414 persons per onc physician, and 43 patients per assistant nurse. This
situation is very common in the arca. There are only nine pharmacies in this district with 860
houscholds per pharmacy.

According to the provincial health authoritics related to the area, malaria and diarrhea
are. major discases in the entire arca. Malaria is responsible for about 80% of morbidity in many
communitics where it is hyperendeinic. In particular, malaria is the worst single threat to child
health, accounting for some 20% of all deaths in children per year. Acute respiratory infections
and diarrhea related diseases are the next highest causes of death.

3.2.5 Rural Society and 'L'iving' Conditions
(1) Ethnic Group

One characteristic of the Swdy area is an ethnically diverse sociely, which is
composed of two main ethnic groups; Lao Loum and Lao Theung. -Another ethnic group
officially designated by the state as Lao Soung, has a small population, just 0.02% of the total
for the region, in the refugee village in Bachiang district, Champasak province.

. Although Lac Loum is the majority group of the countty as a whole. Lao Theung
‘dominates in the area. In particular miost of the groups of Lao Theung inhabit the clevated area
and practice traditional farming known as slash and burn cultivation. Mos! of Lao Loum cthnic
- group reside in the lowlands but may also be in the upland area. In the Boloven Plateau arca,
both groups are mainly engaged in coffee production. Some of Lao Loum practice vegetable
production in the upland area.  The farmers operating the slash-and-burn cultivation in the area
are scttled in a base village.. Somie of them have farm-sheds at the ficld soine distance from
the village. ' ' S

‘The cthnic groups distributed in the Study area consist of the numerous iribes: the Taj
-and Phouthai of Lao Loum, and Suay, Laven, Lave, Taoi, Yahuen, Alak; Ngae, Katang,
Talieng and Katu of Lao Theung. According to the rural socia-cconomic survey, the proportion
of ethnie geoups is estimated at about 54% (lao Theung) and 46% (Lao Loum), However, the
Lao Theung dominates the hilly terrain and plateau exceeding 600 m of elevation, i.c., 82
percent of the total population belong to this group. Generally, religious orientation of the Lao
‘Loum is primarily Buddhism with a strong underpinning of indigenous animism {phi). The Lao
Theung's religion centers on spisits called hrooy (the phi of the Lao Loum), the two most
important and powerful being in the house and’in the forest. Some Lao Theung have been
evangelized by Christian missionaries. Particularly, it can be observed that some Lao Theung in
the platcau have strong feclings of identily compared with that of ‘Lao Loum. However, sonic
groups have undergone considerable acculturation, or assimilafion to Lao-tai (Lao Loum)
norms. Matrilineal kinship systems predominate among the groups in the arca except for Alak,
Katu, Taoi and Talieng. : '

o The government puts emphasis on the improventent of living conditions of the ethnic

groups. The training of ethnic teachers to improve the educational standards, i.c., improved
literacy and cquity of education, and resettiement projects from remote areas, are being carried
out in Pakxong dislrict of Champasak province. ' :
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(2 - Living Conditions
a. Occupation and Labour . R

Most of the family in the arca engages in agricullure, such as coffee and upland crops
production, with several members of the family performing houschold maintenance as well.
The number of women performing both tasks is generally higher than that of men. In coffee
production, weeding and harvesting are performed by hired labour. Other productive activitics
such as vegelable gardening, fruit trees and pig and pouliry raising are predominantly
performed by female members of the family. Domestic activities such as food preparation, rice
hulling, water and fuclwood collection, are also tasks of mothers and children.

b. Income and Home Economy

Cash income in the family-is mainly derived from sclling farm producls such as coffec,
cardamom, tea, beans, potatoes, cabbage and bananas. Additional sources of income consisi
of the sale of pigs and pouliry, followed by vegetables and fruit. A considerable amount of the
income is spent on food purchasing particularly the coinmon purchase of rice.

Based on the farm houschold survey conducted in the area, typical farmers are
divided into three types: coffer farmer, upland farmer (slash and buin), and lowland rice
farmer. The typical farmy budget is roughly calculated in different 3 families as follows:

{Unit of currency: 1,000 kips)

Coffec farming Slash & burn Lowland Rice

Average Farm Size (ha) 2.5 1.2 0.9

_ Mo ofiLHolinSwdyAra 11480 10180 4860
1. Gross Income 940 424 417
- Farm Income 940 . 3714 - 324
- Nen Farm Income 0 50 93
2. Production Cost 136 7 28
3. Netlncome : 804 387 389
3.1 Living Expcnse : 778 : 387 389
- Food items 490 308 292
- Nen Food items 288 o 79 ' 97

. 3.2 NetReserve . 26 .0 0 B

" Note: *1-:  BEstimation is based on the weighted average of cach farm type’s figure
C*20 fncome and cxpenses are including own consumption’s
i) ‘Coffee farmer: (average farm size: 2.5 ha)

Farmer earns about | million kip from only coffee production (2.5 ha). This
farmer can afford to manage sufficiently and to maintain his living, through
coffee production above. Its surplus income yiclds abowt 30 thousand kip.

i) Upland farmer; (average farm size: 1.2 ha)

Using slash and burn cultivation, farmer carns about 420 thousand kip. It
appéars that only the lowest living standards can be maintained by farm
income. Therefore, this farmer can not produce any surplis income.

ii1) Lowland rice farmer: (average firm size: 0.9 ha)

Itis very difficult to maintain living expenses based only on farm income
{324 thousand kip). The living of the: farmer is barely maintained by
income from non farm inconie (i.c., a proportion of non farm income among
gross family income (93thousand Kkip), seaches 22percent.). However,
farmer produces very small amount of the surplus income (about 4 hundred
kip) from rice production and non farm incomes.
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Judging from the above, the income gap of farmers produces a great effect on the type
of farming and arca of farmland. Among these farmers, farm expenscs are very low duc to
traditional farming.

€. Living Environments

Based on data from a materials survey, housing conditions in the area, even in the

ethnic minority villages: consist of roof (thatch: 38.5%, iron sheet: 59.5%, and wood:

- 2.0%), wall (bamboo: 52%, and wood: 48%) and {loor (bamboa: 20.5%, and wood: 79.5%).

On the other hand, the report on Living Conditions in Lao PDR, surveyed by the CPC, shows
that 73% of housing consists of wooden structures on the national level.

_ Electricity supply is limited to very few places within the Study arca, and primarily
exists in parts of Laongam and Pakxong districts. Most village farmers are using kerosene
Jamps for house ilhwnination. Main sources of drinking and domestic water consist of atural
water from rivers and springs in the dry scason, and from rainwater in the rainy season, this
does not include the urban area of Laongam district which has a water supply system.
Firewood collected from forest surrounding villages is gencrally used for fuel for cooking.
Almost none of the houses in the area have latrines (95%).

According to the data obtained on houschold assets in the area, nearly half of the tolal
houscholds have bicycle and radio, and 20% of the households also have TV set. In particular,
coffec growers tend to buy motor-cycles and”hand tractors because of the good returns from

- coffee. : .

- As meationied above, it can be said that fivin g conditions in the area are characterize
by the cconomtic gap between the coffee farmer and the upland crop farmer.

3.3 Present Agriculiural Setting
3.3.1 Land Holding and Land Tenure System

Since the government decreed the regulation of land use (No. 117} in 1989, it is
authorized that officially, the land remains the national community's property and the people
have the right of usufruct or the right of use of the land. By the Government Deeree No. 99 at
1992, the Jand could be inherited, transferred, Jeased, or sold to Laotian national, all of which
are legitimately recognized by the state.  Each village is to maintain a land registry book for
individual holdings, and submit this to the authority concerned. ' :

Besides, the land taxation system also was changed in 1993 (No. 50).  Before that,
the tax on rice cultivated Jand was paid in kind, on the basis of assessed potential yield.  On
the other crops an agricultural income tax was paid in cash. Under the new system taxes are
paid annually on alf crops in cash, and the tax is applied ta all categories of land. ~ A different
tax schedule is applicd to each of four agricultural fand types; land for rice field (irrigated and
rainfed), for non-rice agricultural crops, for slash and burn cultivation, and other land uses. -

3.3.2  Major Crops in the Study Area

The agricultural activities and kind of crops grown in the Study area are varied mainly
because of altitude and soil conditions of locations as well as the condition of
transportation(roads) to market, particulaily in refation to vegetables. - The cropped arca and
production of the major crops in the Study area are summarized as follows:
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O e . A{Unil: Areain In production in ton)
District Coffee Tea Uplnnd:ricc ‘Lowland rice chélablcs _ Cardaniom - Total
Arca Prod Ama Prod Arca - Prod  Ara  Prod  Area Prod Ara  Prod  Arca

Pakxong 16100 S700 380 100 710 590 240 S0 400 5500 760 250 18590

Bachiang 560 130 - - 2260 3740 540 {380 - - 650 120 4010
Laoagam 6700 1140 - - 4700 7050 460 1150 - - 1400 130 13260
Salavan 50 20 - - 160 300 2390 7160 - - 30 10 2630
_"Héaﬁeng 910 260 - -~ _jjJO 1% 230 s0 - . 280 60 2630

_ Total 24380 7250 380 100 8940 13670 3900 10280 400 5500 3120

570 41120

Note: The dia for Pakixong. Bachiang, lLaongam, Thaieng are of whole district, data for Salavan District
include Zone 1,2,3 and 4.

"The main crops found in the Study aréa are, uvpland and lowland rice, coffce, tea,
cardamom, fruit {rees, vegetables and other ficld crops such as soybeans and ground nuts.

3.3.3 Cropping Patlern and Farming Practices
{n Rice

In the Study area farmers grow lowland rice at the onset of the wet season using usually local
varieties of around 150 days of growth duration, transplanting during June to July, and
harvesting in November to December. The upland rice is grown mostly with slash and
cultivation method.  The cropping season is almost same as (hat of lowland rice. In
‘Thongway village in Pakxong district, altitude about 900 m, farmers prepare nursery in August,
transplant in September and harvest in November to December without applying any cheinical
fertilizers or compost. _

The notable pests and disease affecting rice are stem borers, gall midge, army warm, rice blast
and brown spaot, according to information from farmers,

{2) Coffce

More than %0 % of coffec grown in the area is Robusta, and the main flowering
scason of coffee is March to April and harvested in December to February, but sometimes
lasting until March to April. At the harvesting time, labor is hired from outside the Study arca
-espectally from districts located in low altitude rice growing areas after harvésting of rice.
‘Usually no chemical fertitizers are applied and pruning is not properly done.  Duc mainly to
Jignorance, not only of farmers but also of traders of coffce, the present quality of coffee on the
Boloven Plateau is rather low in spite of the very suitable Jand and climate for coffee production.

~The main reasons for the low quality are; excessive moisture content, (over the 12 % standard
of EC market), harvesting of immature cherry at one tinie, too many days of drying directly on
the ground causing fermentation of beans, and low milling and sorting guality mixed with
“broken and immature beans.

(3) Vegetables

The cabbage and Chinese cabbage season in Pakxong area begins with seeding in

‘Deceinber o Jantary and ends with the harvest in May to June. - Potato is seeded in March

+and harvested in June in the Pakxong arca. ~ Farmers also grow vegetables during the rainy

season, harvesting them- in September to October.  They generally. use imported sced,

chemical fedtilizers such as compound(16-20-0), and urca, and apply ‘inscclicide to control

~ pests especially at the nursery stage.  Vegetables are grown with irrigation by watcring can ‘or
smal} irrigation pump during thic dry scason,

{4) Other crops

Other crops such as ground nut, soybeans, cte. are also seeded mostly in the mixing
or rotation with the upland rice, and inter cropping with young coffee tree. ~ This system is
recently introduced mainly by the LUADP activitics. Ground nut is seeded in May and
harvested in Scptember to October,” while soybeans are seéded in July and harvested in
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November to December.. Tea is found in vety limited places around villages from KM 35 to
KM 43, where they grow  tea which seeins to be'the Shan of Assam variety. -~ Cardamom is
planted with upland rice unider the mixed cropping systein just one or two years betfore the rice
ficld is abandoned, and requites little attention afier that.

3.3.4 Crop Yield

The yield of rice is still very low, about 1.5 ton/ha of upland rice, 2.6 ton/ha of
lowland rice on an average.  The lowland rice farmers always complain of the shortage of
irrigation water and lcss availability of fertilizers.

Unit yield of coffec is around 0.3 ton/ha on an average in the ‘Study area. The yield
of cabbage, Chincse cabbage and potato is 8 (0 10 ton/ha, 5 ton/ha and 10 ton/ha, respectively.
The yield of Chinese cabbage is very low.  This appears to be due to lack of proper cultivation
techniques of fariners, and partly to shortage of irrigation water.  Yield of potato is fairly good.

The present farming practices and crop yield in the Study area is given in Table 5.

3.3.5 Livestock.

Livestock raising is also important farming activities in the area, most of farmers keep
caltle, buffalo, pig and poultry. The cattle and buffalo are raised mainly for meat, and draugit
power for field preparation and cart.  Horses are also kept in the high altitude area for the
purpose of transportalion of materials, where carts arc impractical. - The number of livestock
in the Study area is given below.

District  Cattle  Buffale Horse Pig Poulwey  Fishery

- e Pond Prod.
Pakxong 17,900 2,220 530 5930 22,000 170 ha 16 ton
Bachiang 5,600 2,110 - . 5150 21,000 '
Laongam 10,430 2,450 . 9,700 139,200
Salavan 4,130 4,630 - 3700 29,700 78 ha
Thateng 1,750 1,090 22 1,130 5450 tha -

Toal 39,870 12,500 552 25610 117350  24%0a°  16ten © -

Large scale calle raising has been attempted in Pakxong area, but from the view point
of protection of water resources and environment, the local government is going to reconsider
development of large scale catfle firming in the arca.  Animal raising practices are still
primitive.  Farmers keep them on free range natural grass Jand and cven in the forest areas.
Care of the apimals is minimal, and during the dry scason, grass for cattle becomes scarce.
The most common problem for livestock raisers is discasc control, especially foot and mouth
discase. :

3.3.6 Fisheries

Inland fisheries ‘are an important source of protein supply for the people of the rural
area. . Fisheries activity is whenever possible prinrarily catching (natural propagated) fishes
with cast net, traps, or scoop net in the rivers, small sireams, canals, ponds and lakes. .
Recently fish cultivation in constructed fish ponds has been promoted by the government, but-
‘the extent of this is still limited.  The kind of fish cultivated is mainly cominon carp and tilapia,
for which fingerings are supplied from the Fishery Research and Extension Station located at
KM 8.

3.3.7 Agro-processing

‘The most important agro procesmng activity in the Study area is milling of rice and
coffec.  Most of villages are equipped with ‘privately owaed mills in their villages. A
present almost all villagers ‘use rice' mill for milling rice, instead of pounding method.: The
milling charge is about o Kipkg (out put ). The average ¢apacity of mill is about 200 o 300
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ke/hr of coffee { output ), and 300 to 400 kg/hr of rice (ontput).. The recovery rate of milling
is about 60 to 62 % for rice, and about 50 to 60% for coffee from dried cherry according to the
millers respectively. A private coffee processing enterprise established recently is carrying out
coffee processing at KM 25 along No. 23 National Road and exporting the husked beans
abroad. Processing of tea access in very limited places around villages from KM 35 to KM
43, Non fermented tea is produced at the individual tea farmers home by roasting method
which uses a hot iron plate.

3.3.8 Agriculturat Machinery

A considerable number of hand tiller and milting machine have been imported from
‘Thailand, China and Taiwan in the past two years.  Most of the hand tillers are used for
transportation of materials, rather than tilling fields.  Some large farmers such as those
~operating cattle ranches, have medivm scale of tractors ( 30-45 HP) but the number is very
- limited.  Some farmers ask the tractor owners to prepare their fields.  (about 70,600 Kip/ha a
time, for ploughing and harrowing.)

3.3.9 Agricultural Production Value

The 1994's gross production valuc of major crop produclions at farm gate is
estimated as follows :

Tem 7 Pakxong | Bachiang ~ Laongam Salavan Thateng Stady Arca

. WSy (%) (USS) (@) (USEH (%) (USS) () (USS) (%) (USS) (%)

TCoffec R Tea T 2076 ¥ 0 2250 39 40 i 510 M 52
Rico(Up&low) 130 1 EO4D 42 1670 "9 1510 55 520 3s 4.5%0 18
Vepotable 150 ] (L) 4} 4] O 1] 0 0 a . 50 3
Candarmin fI k) 250 10 270 - 20 1 §20 B 1180 4
Tea 0 1 U] 4] 0 ) Q 0 0 4] Pl 0
Livestocks 2040 4 960 A8 - L5710 27 1,890 43 A0 0 23 6110 23

L AMGTTI0 351000 RS 100 2770 160 TS0 (09 21280 100,
Annuat production of animals is estimated as assumpiion based on the total numbcer of arimats,
applying 15% of cattle and buffalo, 150% of pig and pouliry.

2 :  DNixchange ratc applies 735 kip as 1 US$

"Fhe above table shows the different production trends and characteristics in each
district.  As for the Study area, 52% of annual farm production value derives from coffee
planting, while livestock and rice produciion contribute 23 % and 18 %, respectively.

3.4 Agriculiural Support Services
34.1 Government Organization

The provision of agricultural support services is (he responsibility of the MAF and the
provinciat agricultural and foreslry authorities. Agricultural and forestry services are organized
into three levels: central, provincial and district. The central level consists of the Ministry itself
wilth its departments, vatrious institutions, research stations;. and of rice seeds production.
Agricaliural and forestry services at the provincial level follow national policy and guidelines.
The provincial anthoritics provide technical support for the district service units administrated
by district offices.

Mowever, there exist substantial institutional constraints, including the shortage of
skilled manpower, inappropriate distribution of stalf, lack of budgetary resources and lack of
adequote financial services in the rural areas.

3.4.2 Agricu!{u'ral Rescarch

‘The National Agricultural Research Centre (NARC), MAFE is responsible for research
at the centeal level, and works in cooperation with the MAF's Department of Agriculture and
Extension (PAE) and the provineial agricultural and foréstry sérvices. In the southern region,
there are two agricultural rescarch stations, for research and training.  One is ~ Phone Ngam
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Research Station in Pakse, Champasak province, carcying out fowland rice rescarch and
experimentation under the National Rice Rescarch Program (NRRP) supported by the Lao-
~ IRRI Project financed by the Swiss Development Cooperation {(SDC).  The other one is Ban
Itou Research Station of the LUADP financed by the 1DA with technical assistance from the
Australian and French Governments, which conducts research and trials for coffee and upland
crops. At the end of February, 1996, technical assistance for upland crops by the Australian
government was phased out.

_ Further the Fruit-tree Research Station of Champasak provineé carcies out research
~and scedling production at KM 20, In addition, the Fishery Research and Extension Station,
located at KM 8, cast of Pakse, managed by the Livestock and Veterinary section, AFS of
Champasak province and supported by the Mekong Commission, concentrates on producing
fingerling of carp’and telapia to be distributed to the fish farmer. The Palay Upland Crop
Rescarch Station of Champasak Province which is still under construction, will conduct upland
crop research and trials. The Livestock and Veterinary Rescarch Station managed by
Departmient of Livestock and Veterinary, MAF, is under construction in Pakxong District. In
the fature, this will shoulder an important role as the livestock research centre of the southern
region of Laos.

- The MAF is striving 10 st&nglhcn agricultural rescarch based on the integrated
research and extension program project. However, the shortage of manpower and funds for
sufficient research and (raining, and dclcnora!cd facilitics impose substantial constraints on the
smooth operation of these stations..

3.4.3 Agricultural Ex{ension and Support Services

The agricultural extension aclivities al the central level are the responsibility of the
Agricultural Extension Agency (AEA) established in 1992 and are administered in cooperation
with the NARC and Pepartment of Agriculiure and Extension. In the Study area, the activitics
are carried out by the district AFSs in cooperation with the AFSs of Champasak, Safavan and
Sckong provinces. But the activitics have not functioned well due to insufficient funds, a
shortage of manpower, i.c., inadequately prepared and insufficient extension officers, and
mappropnme distribution of shf f. Currently there is very little irmmng in extension work given
to utcusmn officers and staff of the district and provmc;al services.

Ac!ua!ly, few extension services are being provided for the 1mprovcmen1 of
agricultural  production by technical assistance, consultation and (raining duc o the
unavaiability of (ransportation by motorcycles. Visits to and observations of each village have
been conducted only one or twice a year. According to the survey e sults, about 40 percent of
the farmers participate in training courses on the farm,

On the other hand, the LUADP has established extension stations, located at B. Itou,
B. Laongam and B. Thateang, for the purpose of extension work in the target villages (63
villages) of the project.  Some farmer's groups have been formed by the beneficiaries, under
the guidance of a project extension officer of. Agricultural extension by the project is mainly
coftce production in Pakxong, Laongam and Thateng districts, Moreover, extension activities
for upland crops such as upland rice, legumes and fruit trees had been also carried out in
Bachiang, Laongam and Thaleng districts by the Project, but were terminated at the beginning
of 1996.

The provincial and district. Al'Ss are also responsible for extension services™ on
livestock production and its management and veterinary (animal health), as well as freshwater
fishery. Activities rdalmg to vaccination and discase control for livestock in the Study area,
are only pa:ually functional because of poor organization, inadequate training, and incomplete
or non-existent vaccine cold chains.

The extension services for fomslry are carricd oul in both the special forest area
S FA‘;) and fo.csl consecvation arca by extension officers and staff of thc dlblricl and provincial
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scrvices. Thie activitics arc executed in cooperation with the Lio-Swedish Forest Cooperation
Progran: (SIDA), which aims to promote the introduction of cash crop production, lowland rice’
cultivation and freshwater fish culture to changeover to susl:umble agrlcu‘llum from shifling
cultivation. -

3.4.4 Agricoltural Credit Services

The Agricultural Promotion Bank (APB), Pakxce and Salavan branches provide
agricultural credit to farmers as the public financing institution for the agricultural sector since
1994, The credit recipients consist of farmer groups, individual farmers and tradeis of
agricultural products, Currently small and medivin scafe farmers can receive credit only through
group lending ‘arrangements.  Therefore, the APB strives to form farmer groups for credit
lending in the vilage in cooperation with cxtension officers and the staff of the district and
provineial services. The groups will be formed by farmers (7 ta 10 imembers) from within the
same village and who will be jointly tiable for the loan.

According to APB, Pakxe branch, the total amount of loans to be refeased in 1995 to
farmer groups (301} in the S(udy arca excepling Salavan district (total group: 94) is estimated at
1,127 million kip for crop production, land clearing,” purchasing of draft animal and farm
1mchmcry, and livestock production. Annual interest rate of APB is sct at 10% (short-term},
8% (medium-term) and 7% (long-term), with favorable credit terms for farmers compared with
* the credit terms of commercial and industrial sectors. The interest rates of the latter are 14% to
22% of annually.

From the rural socio-economic survey, it appears that the loan amount from the APB
is 75,000 kip to 1,500,000 kip per households. In case of small loans, there is credit through
farmer's group. Only about 27 farm houscholds, {(13.5%) of 200 sample households are
benefiling from the APB's credit.  ‘The recipient of APB’s loan are mainly coffee farmers who
obtain extension work from The LUADP to promote coffec production. Futhermore
~borrowers of large amounts are small scale fivestock holders. - Most of the formal credit is
short term (up to one year).

In the Study area, a farmers' association, modelled on Grameen-style operations
{mulual financing by money collected from villager) was established recently for the purpose of

. providing mutnal assistance to village farmers. ‘The village farmers can borrow money from the

“fund for medical expenses, purchase of a paddy. and olhcr emergency cases at an mtcrcsl rale
of 5% per nionth.

3.4.5 Farmérs" Organization

_ There arc some farmers' organizations established in the Study area, such as the
village committee, the village vinit (nway), elders groups including the National Front, youth
association and women's union under the government patronage.

“In the Study area, 63 cxtension groups are organized in the | target villages of the
LUADP in order to smoolhly conduct exiension activities for agricultural improvement. As
mentioned above, 301 farmer groups for credit lending in 86 villages (except for Salavan
district} arc formed in order lo obtain formal credit from the APB. On the other hand, in the
“villages located in the SIFA or FCA, Village Resource Managemient and Development
Committees supported by the Lao-Swedish Forestry Cooperation Program, SIDA, are
established to push forward adequate resource management at the village level.

On the other hand, the autonomous farmers' association have been established - in
some villages in Pakxong district for the purpose of mutual assistance to village farmers,
withoul any support or guidance from the authorities. The Wamen's Union strives for the
~ cstablishment of rice banks and cattle banks to improve living conditions in rural areas in
collaboration with NGOs, through the grouping and slrulgthenmg of wonen's groups at the
village level. In the Sludy area, the provincial womed's union is now conducting a rice and a

catlle bank pilot project in each dlslncl
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3.4.6 Women's Role in Agriculture

In general, women in rural areas are actively involved in every stage of agricultural
production. In addition, domestic activities, i.¢., housekecping, and child care, arc an esseatial
part of women's work. The domestic activities also include rice hulling, food preparation,
fetching water, firewood coflection, and washing cloths. According to the report of UNICEF,
1992, 16 % of girls and 7 % of boys in the 11 - 15 years group were also involved in the
agricultural activities. These unproductive activities conslrain the improvement of working
conditions and the status of women in rural area.

_ The Study arca is an cthnically diverse society distributed widcly of the Lao Loum
and Lao Theung. Gender based division of labor varies among these ethnic groups by farming
patterns such as coffec growing and uplind agriculture(skash and burn cultivation) dnd is linked
to the social siatus of the women, Most activities related to capital acquisition and mainienance
are the responsibility of nmen. The sources of wealth controlled by women arc few and more
related to household consumption. Upland farining (slash and burn_culiivation) requires much
more labor for a given yield than lowland agricultuee, particularly in weeding, ihich is usually
done by women. The daily tasks of feeding the pigs and poultry, taking care of the vegetable
gardens, checking the fruit trees, and collecing firewood from forest are gencrally
responsibility of women. From the ruial socio-economic survey, it appears that wonien's
working hour on the farm is 4 to 6 hours daily.

The Lao Women's Union encourages the improvement of the stalus of women and
living conditions in the rural areas, through a network extending from the central level down to
the village level.

3.4.7 Water Users' Association

 There is no water users' association established in the Study area under the
Government arrangement. Few independent water users’ groups: exist in the small scale
irrigation schemes of the area but are not well-operated owing to a fack of funds for operation
and maintenance and irrigation techniques.

_ In Champasak - province, the provincial agricullural ‘authorilies initiated  the
organization of water user groups in the lowland rice production areas in 1994, and conducted
training courses of irrigation management for beneficiaries. However, water user groups are
‘not yet properly-organized in’ these areas, duc to lack of understanding of irrigation

management among the beneliciaries.

3.5 Agro-cconomy and Marketing
3.5.1 Marketing System and Organization
(D Agricultural Products

Usually the agricultural commodities produced by farmers are sold to a middleman
(small trader) who visits individual farmers, or are sold to a retailer at the nearest market.
Presently no farnier's organization provides marketing or pricing services for agriculiural
products in the Study area. Because of no prior knowledge of market and prices, the farmer has
little power to negotiate with the middleman on the price of products.

_ In the case of coffee, however, the Lao Coffec Exporters Association (LCEA) was
“established in 1994 for the purpose of ensuring the farmers of a fare markeling system by
advising by the Central Government. - The association insists that all traders or exporters must
belong to' the association and are required to be authorized.  One of the criteria of the
association for business approval is that traders must pay 1o the coffec farmers a "fare price”
fixed by the association,  (this price is fixed according to the world market price).
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‘The other products, such as vegetable and rice, are marketed through private channels,
as mentioned above.  The products are first collected together at the Pakxe market, and-then
distributed to other local markets by middleman (small trader).

(2) Agricubtural inputs

After the NEM cconomical revolution, the private scctor now - domtinants the
imporiation, pmduchon. and distribution of agricultural inputs with a few exceptions.  There
are two channels of input supply to the farmers in the Study arca, onc.is donor-supported
fertilizers supply {basically KR 1), and the other, private basis supply Distribution i the
former channel, is done by the Government service office, either provincial level or district
level.

Distribution of donor-stupported fertilizers such as KR 11 is also happens through {wo
channels. . In Chanipasak, onc hrge state trading company functions as wholesaler for donor-
supported fertilizers, and there is @ provincial trade service office in Salavan province.  The
Government supply channel is cheaper than the private channel because of subsidy support.
However, it can be argued that the involvement of the Central Government andfor proviicial
Goverament in the importation and distribution of fertilizers under the donor-supply system,
hampers development of an efficient marketing system for fertilizer.

Itis thought that both distribution systems for agnculiural mputs in the Study arca are
presently inefficicat.  Most ferlilizers and agro-chemicals are sold at Pakxe.  These inputs are
scarce in the local markets, where they are rather expensive and limited in amount.

3.5.2 Im'port and Exporl of Agricultural Commodities

(D Import

Imported items are mainly induostrial produm, such as moton,ycles medicines,
construction naterials and some agricullural products {raw materials) for export are lmpor{ed
from Thailand and Vietnam. Most agricultural commodities imported we agro-inputs
{fettilizers, chemicals, agricultural tools), livestock (cattle and buffalo) and woaods officially,
fruits and vegetables unoflicially. '

“The Lao government prohibits the importation of vegetables, however the following
vegetables found in Pakxe market are imported unofficially by the small traders from Thailand
'md at times from Vielnam. :

) Commodulu s Imponcd from _Porlion at Pakxp markel
chclahlc

1) enion “'Ihailand and Victnam all
2) gadlic “Thailand all
3) chilli Thailand all

-4) carrt Thailand some

3) toniato ~ Thailand some
6) potato “Victnam all
* Fruit “Thailand atl

_{tambulan, mangostin, apple, orange)

(D) Export

The main export agricultural commaedities of the Swudy area ase coffee, cardamom and
livestocks: ~ Nolably more than 80% of the total amount of coffee produced for expert, passes
through Pakxe. = Statistics for ‘major agricultoral commodities i the Study arca for 1990 to
1994 are summarized as follows: : :
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{unit : ‘000 kip)

Major Expoited g
C cgmmoéi!ics 1994 1992 1993 1994
Agricultural Product _
1) Cofice 2974420 1,682,110 2,179,890 - 1,885.860
2) Soybean 24,640 54,540 5,950 19,050
3) Groundnut 7,780 21,290 2,860 7,930
4) Collon 14,960 8,730 0 2,330
3) Cordamom 161.640 194,850 423,460 252,690
6) Livestocks 360,010 391,380 251,000 112,240
Total 3603450 2337000 2866060 2780,T00

Souree : Trade Service Office in Champasak, Salavan, Sckeng Provinces

_ In addition, some unofficial exporting to Thailand is carried out by the small Lao
traders.  For example, banana, cabbage and potato are exported to Thailand in the harvest
season without being declared at the trade office.  Also livestocks is thought to be unofficially
exported to Thailand.

3.5.3 Prices and Quality

{n Market Price

The Tarm pate price of commodities is influenced by the market price, ¢.g. In
accordance with world market price escalation the price of coffee soared about three times in
1994. The current market price of each agriculture commodity in the Pakxe market was
surveyed by interview to retailer, and summarized as follows :

Average Retail Price of Agriculwral Products at Pakxe Markc!'(may 1995)
(unit : kip/kg)

Commoditics Price Commeditics _Price
Vegetables Rices

Cabbage _ 201 Ordinary category 1 295
Chinese Chabbage 400 Ordinary category 2 260
Carrot 675 Sticky category | 258
Poiato - 588 Sticky category 2 238
Big Onion 057 “Thai Rice ' 480

Red Onion 750 |Beans ‘
- Tomalo 833 | Groundnut 700
Gerlic B E30 Black Bcar _ 650

- Ginger 438  [Mcal

Chili (green) 900 Becl category Ist 1,900
" Chili {dricd) 2,575 Beef category 2n¢ 1,683
Pork category Ist 1,700
Pork category 2nd.__ 1,350

Source @ Surveyed by JICA siudy feam

The following figures shows price fluctuation for some crops throughout the year in
1994 at Pakxc market.
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1) Rice and Vegetable
(%)
250

-3~ stichy rice lsteategony
~E¥-~ ondinary rice Ist calegary
- cabbepe

(monlh)
Price Flacluation in Pakxe Market at 1994 (Rice, Cabbage)

2) Beans m_id Coftee (beans)
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Price Fluctvation of Pakxe Market at 1994 (mung bean, peanit, coﬂ'ee)

The prices of vegetables (such as cabbage, potato, etc.) and rice fluctvnate seasonally
depending upon availability. The highes! prices oceur just before the harvest season and may
be double the lowest price is the production cycle.  On the other hand, the prices of beans and
meat are stable throughout the year, because they are sufficiently available in the market.

~In 1994, colfee price junped three times from 500 kip/kg to 1,600 kip/kg, compared
to once in the previous year. Consequently, the houschold cconomy of the most coffee

producers improved greatly but in the 1995 harvest season fell back slightly.

@ - Farin Gate Prices

.. ¢ A weighted average for farm gate prices of crops was calculated on' the basis of
- information gathered by farm houschold swvey which interviewed 200 houscholds, and
information from such related agencies as the provincial and district trade setvice offices, and

. the agricultural service office.

__Production  Average pricetkipkg)_

Puckly 150

" Coffee (husked beam) 1,450
Cabbage 100
Potato 113
Soybean 156
Maizc o 103
B_a_naha 300

Source : JICA Study Team and Provincial & District Trade Service office

While the above prices are the annual average ones, it must be remembered that
market price fluctuales according to the season.  Bspecially the price of vegetables varics

reinarkably.  For example in the case of cabbage the maximum price was 600
Lzo new year in 1995, but at the harvest season the price fell (o around 10 kip/kg.
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(3}  Quality

Tarmers and also traders (expoiters) at prcsem have no concept of a quality standard.
Even in case of coffee, exporters check only the broken beans, and the government following
checks of moisture condition and phytosanitary only, authorize coffce beans as Lao standard
coffee.  The standard moisture condition of coffee in Lao is 14% to 7%, however the standard
of the EC is under 12%.  Additionally, there is no taste checking system.  Hence, Lao coffee
is classified into the low quality class in the European market, and is given af low price 10 to
20 % below the world markel price.

Vegetables are also sold freely in the market by farmers and/or retailers, and prices are
- set by weight, not qualities.  Only the price of rice is graded into two categories, i.e. non-
broken rice and broken rice.  Since there is no markeling facilily and organization in the Study
arca, the farmers are compelled to go to the local market or to wail for middlemen to come to
them. Therefore, the farmers are products often wasted, especially in the rainy scason due (o
* the poor transportalion.

3.5.4 Demand and Supply

A rough analysis of the foed balance in the region and Study arca, 1994, is
summarized as follows, respectively.

Province  Total Population  Rice demand Prod. of rice Balance
(Paddy) {1993) Total Per capita
) {person) {ton) " (ton) (lon} ~ (kg/persen)
Champasack 504,000 151,200 204,010 52,830 105
Salavan 250,000 74,700 73,800 000 -4
Sekong T63,000 18,900 11,830 - -1,070 -1z
- Total . 817,000 244, 800 289,660 44,860 55

Source : Ministry of Agricelture and Forestry

The food balance is in substantial surplus' in Champasak province, resulting in overall
surplus in the three provinees on balance. It is thought that the surplus in Champasak is.
transported (o Sakavan and Sckong to supplcmcnlmg their shortlage.

District ~ Tota! Population Rice demand .Produclion Balance
e - (Paddy) of paddy ~  Total Per capita

: . (person) (ton) (ton)  (ton). - (kg/person)
Pakxong 41,758 12,530 585 -11,945 286
Bachiang 2275 6,680 7,990 1,310 59
Laongam 41,122 12,340 8,210 4,130 -100
Salavan (4 zone) 20,623 6,190 7,230 1,040 50
Thateng 14,403 4320 2,530 -1,790 -124
Total 140,181 42,050 26,545 -15,505 -111

Source : CPC and Agriculture and Fotestry Scrvice of cach disirict

The production of rice in the Study area, although showing a slight surplus in

Bachiang and Salawan disiricts, is in deficit condition overall. It is considered this shortage is

" supplemented from the Champasak surplus. In fact, there is an eslablished exchange system in

the Study area , where a certain number of farmers in the coffce growing areas grow coffee
instead of rice for the cash income and buy rice by the cash,
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3.5.5 Farm Houschold Econamy
4] Labor Balance

Labor shortage will be one of the limitations for the fulure dcvclopmsnt stage. The
labor balance study was made in order to assess the demand and supply of labor force on the
cropping patlerns in the Study arca.

The peak of labor requirement on present cropping patlern appears at the time of the
coffee harvest.  Most coffee farmers bire the labor from the lowland areas surrounding the
Study area, Salavan, Champasak, Khong provinces. The labor requirements of the other crops
including upland crops, lowland paddy, vegetables ete., are met by family labor, because the
cultivated area is comparatively small.

2) A\eragc Fairm Type and Size of the Study Arca

“The main farm lypes opcr‘ttcd in the Study area are coftec fariming, lowland rice
farming and slash and burn cultivation.  The dominant farm type is sammarized as follows :

Farm lypes Main crops*1 Average famn No. of HH Rauo in Tom

e . o Size by e HH(5%)
Coffee ¥ armmg Colfce 2.5 10,480 41
Slash & Bum ~ Upland crops 2 10,180 40
Paddy Farming  Lowland rice 09 4,860 19
Total LT D - 1.7 N ..
Remarks : *| : Upland crops include upland rice, soybeans, groundnut, cardamon, etc.

‘The farm income consists of mainly three crops, coffee, lowland paddy and upland
crops.  The dominant farm types of the Study area are the monocultivation types of coffec or
slash & burn, and the combination of coffec and siash & burn (upland crops) cultivation.
“There are some farmers whe cultivate vegetables such as cabbages, Chinese cabbages and
potatoes with coffee.  Coffee farming is mainly found in the Pakxong district, and slash &
~ burn farming including combination type is dominant in the Laongam, B'achrmg and Thateng
districts.  Paddy farming is mainly operated in the Salavan district.

Thc farm size was also estimated by cach farming type based on the data of
ﬁgnculturc service offices in each district.  Coffee farming which is one of the dominant types
‘in the Study area is operated at about 2.5 ha of farin size.  Besides, the farm size of slash and
bum culiivation, the other dominant types, is about 1.2 ha and that of lowland rice farniing is
0.9 ha, respectively.  The average farm size in the Study area is about 1.7 ha.

(3) _ Present Farm Household Economy

“The prcscm farm houschald cconomy for cach farming lype in the Sludy area is
‘assessed based on the results of the farm household survey and eslimation of the crop budget.
The following tahlc SilO\V.‘} the present farm budget of three typical farm households.
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T . _(Unit of currency: _kip)
Coffce farming Slash & Buro Lowland rice farming

Avcrage Farm Size (ha) 2.5 1.2 0.9
_Noof HHinSwdy Awa 11486 10180 4860
1. Gross Income 940,100 423,900 416,600
- Faem lncome 940,100 373900 324,000
- Nen Farm Income 0 50.000 92,600
2, Produiction Cost 136,400 37,000 27,800
3. Net Income 203,700 386,900 388,800
3.1 Living Expense 778,000 186,900 388,400
- Food iters 490,100 308,400 291,900
- Non Food items 287,900 78,500 96,500
32 NetReserve 25,700 0. 00
Note: *1: Ustimation is bascd on the weighted average of cach farm type's figure.
*2:  Income dnd expenses are including own consuption,

The total annual income of the coffee farmers is estimated at about 940 thousand kip,
while expenses of sash & bum and lowland rice farmers are about 420 thousand kip.  The
study on farm budget makes it clear that farm economy for the sash & burn and lowland rice
farmers is at a very subsistence level. However, as mentioned in the previous chapter, the
coffee farmers' household cconomy is probably exceptional because of the extra high price in
1994. * In the case of low prices such as say, 500 kip/kg, annual incomes will drop to about
0.4 million kip. :

3, Agricultural Development

6
3.6.1 Existing Irrigation and Brainage Devclopment Projects

The existing irrigation projects of 35 sites are found out in and around the Study areas,
and financed by the Ceniral dnd Local Governments, NGO and Foreign Aid such as SIDA and
USAID. Total irrigation arca of the 35 projects is estimated at about 2,700 ha, and the main
irrigated crop is paddy. The main purpose of those projects is to provide supplementary
irrigation waler for paddy ficld in the rainy season. The irrigated paddy areas are drastically
decreased in the dry season because of limited available water. '

. Off take facilities of irrigation walter for the projects are mainly small scale concrete
weirs with intake gates. Irrigation water is conveyed through small earth canals by gravity
nicthod. Canal networks are generally established by sccondary andfor sub secondary canals.
Tertiary canal systems are not provided at the on-farm level, where irrigation water is supplied
~ with piot to plot practices.

Main drainage canols wsually using natural drains are found in some areas.
Drainage canals have double functions of water conveyance stich as drainage functions to
evacuate excess watér from paddy fields and to convey water for irrigation to lower paddy
ficlds. ' '

Maintenance works of irrigation facilitics are mainly entrusted to village people after
the construction. Minor maintenance works of irrigation facilitics such as maintenance works of
earth canals and rehabilitation works of small related structures are only carried out by village
people. Exlension works on maintenance vorks and water inanagement are not properly carried
out by the district offices concerned. :

Access roads to main irrigation facilitics of the projecis are generally maintained wetl

by village people, but in some cases, maintenance works of access roads are abandoned, and
access roads arc not jecpable.

. a5 .
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Table 6 and Figute 7 give a summary of existing irrigation and drainage projects in
the Study area. Principal feature of the existing irvigation and drainage projects are summarized
below for each province. '

() Champasak Province

The 3 existing irrigation arcas were constructed by the Central and local
Governments and NGO and scparately located are in the Study arca of two districts, Paksong
and Bachiang. The total irrigation arca of these projects is estimated at about 140 ha. The main
crop is paddy, and furthermore, irrigation of coffee trees, vegetables, fruil trees and nursery
trees for reforestation is also caried out on small farms.

The Provincial Agriculture and Forestiy Service is carrying owl the construction of
two irrigation projects, Palai irrigation project of about 400 ha. in Bachiang District and the
irigation project covering about 100 ha. in Pakxong Districl.

Palai irrigation project is financed by the Central Governnient and the Provincial
Agriculture and Forestry Service.  The main purpose of the project is to develop paddy ficld
of about 400 ha in rainy scason and about 150 ha in dry season including existing paddy ficlds.
The water resource is Palai river. Irrigation area is extended in the hilly drea with EL 300 m to
340 m. The off-taking method utilises a simple concrete weir.  Head race of canal is lined by

concrete with a rectangular section.  Design discharge is 0.5 m3/sec. Weir and head race of

canal system were constructed in 1995 by a local contracior. Canal systems from main to
terliary canals are under construction.

Thongvay irrigation project is located on the high land plain at an elevation of about
950 m. The water source is Xe Kalam river. The project is financed by SIDA and Provincial
Agricullure and Forestry Service.  Main purpose of the praject is (o supply irrigation water for
existing paddy ficld through rehabilitation works of existing irrigation facilities.  lrrigation
area is estimated at about 100 ha in the rainy seasen and about 48 ha in the dry season. The off-
taking facility is simple concrete weir.

S {2) “Satavan Province

There are 24 irrigation schemes in both districts, 11 in Salavan and 13 in Laongam

respectively. Total irrigation area is approximately 1,600 ha of paddy land in the wet season.
- Nong Deng Irrigation Scheme covering about 500 ha constructed in 1987 is located at the lower

end of the Xe Set basin in Salavan Disteict. lirigation water from the Xe Set is diverted to the
arca by concrete weir, but in the dry season no water can be smoothly diverted due to hydro-

- power generation activitics in Xe Sct Power Station, resulting in only 70 ha of paddy

cultivation. Nakhoysoa irrigation Scheme constructed in 1954 is located along the lower
reach of the H. Khalong, which command approximately 170 ha of paddy irrigation in the wel
scason. however, no irrigation can be made during the dry season due to drying up of the river.
The irrigation facilities are substantially deteriorated at present. Houvay Soung Scheme covering
about 119 ha of paddy land in the wet season is Jocated at about 8§ ki northeast of Ban Beng.
Due to lack of available river water is, H. Soung river, no irvigation is practiced during the dry

~scason. Another eight (8) irrigation schemwes in Salavan  District - are scaltered ‘along’ the

tributarics of cither Nam Sai or Xe Set. These irrigation schemes mostly function in the rainy

~scason as supplementary irrigation.

Ban Len Irrigation Scheme in Laongam District covering in the wet season ahowt 70

haof paddy and upland crops, and an inland fishery were constructed in 1994 by using the
Tund of SIDA. rrigation activities comnienced at the beginning of 1995, Water sources for the

Scheme are mainly springs located near the village. Main purpose of the Scheme is o decréase
slash and burn cultivation in (he arca and to supply animal protein through encouraging inland
fishery activitics. Dongmon Irrigation Schente constructed in 1987 commands about 250 ha of
paddy Jand in the lower reach of the H. Tapoung. Because of limited water available and
deterioration of canal facilities, only about 20 ha of land are irrigated during the dry scason. .
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Remaining cleven (11) schemes are mostly constructed on a temporary or scasonal basis for
supplementary ircigation of paddy cultivation during the rainy scason.

According (o the information of Laongam District Agriculture and Forestry Service,
primitive temporary irrigation facilities have been constructed at about 26 village areas by
farmers themselves for cultivalion of upland paddy in (he rainy season. However, the exact
irrigated area is not confirmed by the District Agriculture and Forestry Service.

{(3) Sckong Province

- Six(6) irrigation schemes exist in the Study area in Thateng District. Total irrigation
area is about 460 ha. The main crop is paddy, but coffee trees are trrigated in a few areas.

Iii the hill side area of Thateng District, artesian wells ar¢ found in 4 villages, namely,
Thateng, Houase, Sen Tai and Kapu villages. Ground water of artesian wells is used for
domestic purposes by village people and to irrigate coffee trees and othier upland crops in the
villages.

The Nam Sai irrigation project is the latest constructed project in the area and financed
by NGO. The waler resource of the project is Nam Sai river, and its irrigation area of 86 ha is
scattered in' 4 village areas, namely, Nonglao, Kapu, Khamkok and Nong Nok villages. Each
irrigation scheme comprises main and secondary canals which are constructed by the village
farmers.

3.6.2  Current Plans of Irrigation and Drainage Development Prejects

According to the information of provincial and district” agriculture and forestry
services, 14 irrigation and drainage development projects are newly proposed in the Study area.
The development plans are mainly prepared by provincial and district agriculture and’ forestry
Services.

Main purposes of new irrigation development projects are to supply water to colfee
trees before and after flowering stage of coffee in the Pakxong District of Champasak Province
and to increase paddy production in Salavan, Laongam and Thateng Districts and (o improve a
tiving standards of coffee growers in Thateng District. Table 7 gives a summary of the
itrigation and drainage devetopment projects mentioned above. : : C

. As the results of ficld surveys on the exisling projects ‘in the Study area; it was;
possible to indicate the necessity for rehabilitation works on sonic exisling facilities.

3.6.3 Existing Upland Crop Devéiopment Projects
(N [.20 Upland Agriculture Development Project

The upland crop development project currently being undertaken is financed by World
Bank and the Governments of Auslralia and France. The main features of these existing
development projects are described below.

“The purpose of the project is to increase farmers' s income and to up-grade farmers’
living standard through research work of upland crops, extension works and technicat training
plantation cropping. The main crop of rescarch and extension works through the project is
coffee trees, and crops of agriculture extension works are coffee, soybeans, groundnut, maize,
fruit trees and vegetables.

Main components of the project implementation are:

H Es!abliéhmcnt of an upland crop research station for coffec trees, fruil trees,
-vegetables and upland paddy, and _
ii) Extension and training in upland crops plantation through some branch

offices of the project.
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Thc re ‘;earch station of the pIO_}CC{ Whl(‘h is located at KM 35 of the road No 23 from
Pakxe to Pakxong h'1s an cxpcrlmcmal farm of 210 ha.

The project areas are extended in the Provinces of Champasak, Salavan and Sckong
Province. The project areas of about 5,500 km?2 extend from EL 400 m to EL 1,200 m on the
Boloven Platcau, except for in the south-castern part of the Plateau.

‘The extension works of coffee trees and other upland crops are carried out by ereating
pilot villages along road No.20 from Pakxe lo near the crossing point on Xc sel river on, onc
scction of road No. 23 from near Pakxe to Pakxong, on the other section of road No. 23 from
B. Thateng to B. Beng and on road No. 16 from B. Thateng to B. Kafe.

[rrigation and drmmgc development activities are scheduled to be implemented as a
future phase of the project.  The project will be implemented by the middle of 1995. The
future program of implementation is not decided yet.

(2) Swedish International Development Agency (S1DA) projects

: Activitics of SIDA are also located at the 2 existing irrigation project sites of the Study
area, Thongvay irrigation project in Pakxong District and B. Len irrigation project in Laongam
District.

- Main purpose of SIDA projects is to provide agriculture infrastructures in order to
decrcase slash and burn cultivation and to prevent deforestaiton,

In case of the Thongvay project, rehabilitation work of existing irrigation facilities are
being carried owt to provide slable water supply to paddy field of about 100 ha. Water
resources of the project is Xe Katam. B, Len project has small weir, main canal and farm
- ponds com inland fishery ponds. hrrigation area is about 150 ha in the rainy scason and about
20 ha in the dry scason. Water resources of the project are some springs which are located near
the B. Len. Uphnd crops such as vegetables, soybeans, ground nul, clc. ‘md paddy are

currently planted in the irrigation area,

(3) Lao - IRRI rescarch and lrammg project

: The' prolcct has been unplementcd since 1990 for lhe purpose of research and
clcvclopmem suppori of paddy, and training of officers and recipient farmers in Lao, ‘The

- project is monitored by IRRI, and financed by SDC. The lmplcmcnhuon of preject has been
extended to 1996.

_ The main activities of the project are not tocated in the Study arca, ~ However, Phone
-Ngnam Centre was set up for research works on lowland rice in Champasak Province.

= Rural Infrastructure:

“73.7.1 Road Nelworks
(H Trunk foad

. National road No. 23 runs approximately in the center of the Study area from weslt to
cast, connecling Pakxong town with Pakxe city, a distance of SO km. Road No.23 further
extends northwards to Thateng town over a distance of about 37 km and coanects with road No.
20 at B. Beng 19 km away. From Pakxong town one more trunk road extends to the east,
reaching national road No. 16 at B.Khowmkham 72 km long. On the way to B. Khoumkham
(Road No.16), an access road to Houvay Ho dam site branches oul at B.Thaot and is 75 km
from Pakxong town.
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National road No. 20 branches off road No.23 to the north at B, Lak 21, and gocs to
Salavan via Laongam. From Thateng town, road No. 16 branches eastward, going to Sckong
and Auapu.

At present, a whole stretch of road No.20 and a part of road No. 23 (B. Lak 8 to
Pakxong), totalling 129 km in length, are asphalt-paved, providing ¢xcellent communication
for the people concerned. The roads to Houay Ho dam site and to road No. 16 from Pakxong
town are laterite paved and well maintained by Dacwoo (Korean contractor of Houay Ho
Hydropower Project). It is in good condition and motorable throughout the year.

The stretch of road No. 23 from Pakxong to ‘Thateng is seriously damaged and
impassable during the rainy scason. Rehabilitation of this road is already financed by the ADB
and asphalt pavement works were started in the beginning of 1995 and are scheduled to be
completed by 1997. * The road No. 16 from Thateng to Attapu via Sckong is a‘gravel road and
at present is motorable throughotit the year. The rehabilitation and asphalting of this road is also
financed by the ADB, and will be completed by 2000. '

The distances of trunk roads in and around the Study arca are stnmarized below and
illustrated in Figure 8.

. Trunk roads in and around the Study arca :

Road No. _ Dis?::nc_g of Sections o o Télgi__(_l@)
Road No.23 Pakxe - {30 km) - Pakxong - (55 km) - B.Beng (Rood No. 20) 105
Road No. 20 Lak 2i(Road No. 23) - (50 km) - Laongam - {37 kni} - Salavan 87
"RoadNo.16_ Thateng - (S0 km) - Sckong - (74 km) - Attapy 124
) ‘Feeder road

In the Study area, there are a total fength of 736 km of district roadsfvillage roads.
Almost those district roads are earth roads, 3.0 to 5.0 m wide. No drainage facilities such as
pipe culvert and road side ditch are provided. The provincial awthorities are responsible for
maintenance work of these district roads. However, because of the limited budgets, litlle or no
maintenance works are carricd out in the Study arca. - These roads are molorable only in the
dry season. Because of the poor condition of village roads, farmers have difficulty, not only
for transportation of agricultural products but even for daily communication among themselves
especially in the rainy season. T S

: Laongam Coffce Roads which exceptionally ‘good on, iwere constructed in 1988
financed by The World Bank and have a total length of about 100 km. In addition to the
Laongam Coffec Roads, Coffec Feeder Roads Construction is now being undertaken under the
Upland Agriculture Development Project financed by The Wosld Bank. Presently, the
responsibilily of - the coffec feeder road construction is transferced to the provincial
iransportation services. The total length of the coffec feeder roads is about 315 km. Tt is
expected that the coffee feeder roads will be completed within two (2) years. '

~In addition to the dislrict roads/village roads, farm roads (farm to viltage road) are
identified in the Study arca, These are all earth roads with awidth of 2.0 to 4.0 m, are usually
constructed by farmers themselves. In the dry season these roads are utilized mainly for
fransportation of farin input and output by ox-cart or hand tractors. ‘The total length of farm
road is estimated at 843 km in the Study area. The condition of these roads is very poor; in

other words, almosl like footpaths.

The total length of both village and farm road, and coffee feeder road construction,
planned by UADP, are summarized below and illustrated in Figure 9 and 10.
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(km)

.. Pakxeng  Buachiang  Laongam*)  Thateng  Total
Village road 252 58 349 77 736
Farm nxad 303 137 355 48 843

Coffeerad N7 0 9 107 315

Note:  *) Inclhuding some part of Salavan dhstrict

(3 Transportation
1) Public transportation

A public transporltation ‘service under the supervision of the provincial
authority, CTPC scrvice is available. If compariscs privately operated
individual taxi and truck bus. Pick-ups (1 to 2 ton-class with 12 seats) are
commonly used for people transportation over short distances and truck: bus
(6 to 8 ton-class with 45 scals) arc sometimes used for long distance
Lransporiation.

i) Transportation of fani producls

Various means of transportation are used to convey farm producis from farm
to village. Human labor, ox-cart, horse and hand tractor/small tractor wilh
trailer may be used depending on the topographical condition, farm road

- condition and the faymers' economic means, Almost all farmers depend on
human labor or ox-cart to transport coffee from ficlds to the vitlage.

3.7.2 Domestic Water Supply

.~ Almost all villages in the Study area depend enticely on nearby streams and rivers for
their drinking and domestic water. These villages are usually located near perennial streams and
rivers, which are no more than a few hundred nicters away. However, some villagers have
difficulty becanse they may have to carry water for more than 3 kni especially in the dry season.
Generally, these water sources arc affected by fecal pollution and other types of containation
of human and animal origin. Only limited villages have access to spring water. Maost are not
protected against surface run-off contamination. 1n the outskirts of some areas in the Boloven
plateau, especially the Thateng area, people benefits from clean water from springs which they
enjoy for drinking. Primitive piped water systems are provided there. Shallow dug wells are
very rare and most of the existing oncs are not properly protected and mainiained. Tubewells
with hand pumps are gradually being developed in the Study area by the provincial public
health service, with support from UNICEFR.

Features of existing domestic water supply facilities are summarized below:

{nos.)

_Facilities Pskxong  Bachiang ~ Eaongam  Salavan  Thateng . Total
Piped Water © 3 i 4 o 7 15
Tubcwell 19 11 3 | 3 36

Dugwell 13 0 o 0 6 9

3.7.3° Power Supply’

The extension of 22kV transmission tines is being carried out in and around the Study
area based on the Provincial Grid Integration Project (PGI) by MIH and EDL. Presently, a 22
KV transmission line reaches Laongaim town from Xe Set and another one comes to B.Iton
(lak 35) from Pakxe. By 1996/2000 the lines will be extended to Pakxong, Bachiang and

Thateng. In the above areas, 48 villages will be supplied with 0.4 %V distribution lines in
1996/2000.
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An cxtension plan for 22 kV transmission lines up to the year of 2000 has alrcady
been announced by EDL. The plan proposcs that the extension work will be concentrated in the
southern part of Champasak after reaching Pakxong, Bachiang and Thateng.

There are (wo {2) micro-hydropower plants for rural electricity supply in the Study
arca;  one is operating at Pakxong town but the otticr at B.Phakout (Laongam district), has
broken down and not operated since 1990, The Pakxong micro-hydro power station was
constructed in 1987, supported by East Germany. Two (2) units of generators with a capacity
of 60 kW and 25 kW arc installed in Pakxong. Because of insufficient water only 8 hours
operation is possible in the dry season. The total number of beneficiary is 220 houscholds,
_paying an electricity charge of 37 kip/AWH. At preseat, the facility is operated with difficulty,
because of probleims gelting spare parts. According 1o district officers, the operation of the
power station will be stopped after the transmission line to Pakxong town is constructed.

A micro-hydro power station with a capacity of 30 kW in B.Phakoul was constructed
in 1988 by a Vietnam company. The funds for construction were provided by the villagers
themselves. However, after 2 years use, the generator broke down and has not been used since
because of insufficient maintenance service and technical support to the villagers.

3.7.4 Social Infrastructure
(1) Health care facility

Health care situations in the Study area are as follows:

" Facililies Pakxong  Daching  Laongam  Salavan  Thateng  Total
- District Hospital { | 1 it 1 4
. VillageClinie 9 Vo3 2 2%

District hospitals arc entirely managed by the provincial public health scrvice,
however the village clinics are not supported sufficiently or effectively by the province because -
of limited budget. Ahnost all village clinics are in poor condition, having 1 1o 3 rooms and
furnished with 0 to 5 beds and no clean water supply systems. Provincial officers slate that one
village clinic is proposed to be provided for a population of 1,500. However, when compared

with the minimum requirement, present village clinics are insufficient in number and below - .

standaed in facilities. Both institutional and budgetary support for the village clinics are weak. ’:

2) School facilitics
“The school facilities situation in the Study arca is summarized below:

. ....School  Pakxong  Bochiang  Laongam  Salavan - Thateng  Tolal
Primary school w/class-3 6l 34 36 25 25 181
Primary school w/class-5 30 13 7. 5 1 56
Sccondary school 9 5 1 0 1 " 16

_Teacher'scollege ! 0. 9, 6 .0 L

School facilities such as buildings, desks, benches and blackboards are very
inadequate. Construction and maintenance of primary schools are the responsibility of the -
village people. Therefore, conditions of primary schools vary substantially among the villages.
In order to improve the present poor condition of school facilities, the provincial education
service js providing the people with construction materials such as zine roofs, nails and cement.
This is supported by UNICEF, The budget of supporting organizations is also limited so the
progeess of primary school rehabilitation is always considerably slower than the annual target
of the province. Almost all primary schools are equipped with no water supply facilitics, which
“are so essential. ‘Both institutional and budgetary supports for the primary schools are
-considerably weak. _ : -
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(3} Comimunity hall

No community halls i good condition are found in the Smdy arca, however somie
community aclivilies are undertaken at' some places. The farmers generally use such facilities as
temples, schools or social meeting places.

1.8 Environmenial Aspects
Y.8.1 Seil Erosion

The rainfall in the Bolovcn Plateau is markedly seasonal, with 90 percent of annual
rain experienced between May and September, during the southwest monsoon. High rainfall
like that on the plateau, can be almost complelcly absorbed into the soil under natural systems
of forests and grasslands. However due to man's intervention, natural balances have become
disturbed and it is highly likely that this had contributed to increased suiface runoff.

Soil erosion is largely a function of farming lcchniquc just as it is a function of kand
form, land usc and climate. Sound land usc and correct farming techniques offer the widest
scope for controlling erosion. In the Lao PDR, soil loss under different farming systems was
not quantified in the past. It is only recently that some measurement is being attempted.

_ Physical loss of soil will not be apparcat in the present time or in the near future, but
over the years, there can be expected a. gradual loss of soil, soil fedility, general land
degradation and, conscquently pmduclmly Often fields are clean weeded; hence cultivated
land becoines a source of sediment generation. Most cultural practices adopted in field crop and
tree crop agriculiure do not favor attainment of sustainable farming objectives,

Shifting cultivation can be another source of sediment generation, paiticularly on

- stecp stopes. 1f the cultivated plot is surrounded by vegetated land, the latter will act as a'trap

for moving sediment. The issve asswnes significance if the intensity of shifting cultivation is
high in a particular catclment, or if the cycle is shorter than about at least 10 years.

- Large scale road construction work can cavse serious sedimentation damage on
adjacent arable fand and nearby streams and rivers. This is seen on sections - of road No.23,
where widening and resurfacing are taking place at the time of this writing.

Frosmn of watersheds that support hydroc!cclrluly such as that of the Xe Scl can
lead 1o impacts that have national economic significance. 1t has been reported that abowt 5,000
ha of the catchment are eroded in varying degrees, The right bank of the catchment is
mountainous and well forested and the provincial administration has declared this arca as a
conservation area. The left bank by contrast, is almost entirely under agriculture and land
management is poorly practiced.

3.83.2 FKorests and Grasslands

According to the National Office of Forest Inventory and Planning, the 1989 forest
cover, in the threc provinces, Champasak, Salavan and Sckong is 61.4, 54.3 and 54.3 percent
respectively. Table 8 provides information on land use in the three provinces. District data
provided by the District Forest Services is shown in Table 9.

The category described as "current forest” is that forest and which has a canopy
cover of over 20 percent. "Potential forest” is land that had been deforested and is presently
unstocked. It is suitable for forestry and certain agricultural purposes. Deciduous species make
up the bulk of the forested land. In Sekong province it is as high as 42 perecnt. Evergreen
forests make up about 6-8 percent. Dry diplerocarp forest covers 17 percent in Champasak
province. Table 10 gives the extent of different forest types in the three proviices. Forest
harvesting is presently under the supervision of the Department of Forestry, unlike in the 1980s,
when provincial administrations had the libetty to determine logging quolas. Logging was then
quite liberally done, with lide régard to enwronmen!al consequences. Logging quotas in the
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current year for the three provinces vary from 7,000 - 10,000 m'. Inventory and data.
collection are now in progress with the objective of introducing good management for
reforestation.

The level of reforestation remains low, for reasons which are sometimes beyond the
control of the provincial and disteict forestry services (‘Table 11 ). The "potential forest” area,
totaling 733,500 ha in the three provinces, is therefore very minch underutilized. Insufficient
financial resources is one of the main constraints to higher levels of reforestation. State
nurseries have given preference to raising teak  (Tectona grandis ). Fable 11 lists some of the
specics in government nurseries.

“Reeently the private sector has shown interest in forestry activities and has obtained
laiid from government for afforestation. Two nurserics have been established in Laongam
district and one in Pakxong.

According to article 11 of the decree on the management and use of forests, “no.
169/PM, there are five categories of forest land. These are: '

i) Protection forest

- allocated for the protection of water sources, soil crosion, steep slopes,
nationat defense, naturat disasters and enviromnent;

it) Conservation forest

- allocated for preservation of life, nature and others that hold special value for
environment, education and culture;

1it) Production forest

- allocated to meet requirements of national cconomic development and supply
‘of forest produce without causing impact on the environment;

iv) Regencrated forest

- tand which should be trned into production forest or other forest category;
and, :

V) Dcgraded forest : .

- allocated to forestry, agriculture or livestock production because it is Jand
without forest cover or where the cover is seriously damaged.

Exploitation including hunting, is not allowed within categories i and ii.

Reduction of the national forest estate has been due mostly to logging, shifting
cultivation, settlements and agricultural development, Annual fires and bombing during the war
years have also contributed. Often fires get out of conirol and spread into the adjacent
undisturbed vegetation which can be primary forest. So the area of forest destroyed is bigger
than originally intended. It has been estimated that about 100,000 ha of forest nationwide, get
destroyed annually by this means. :

- Besides timber, forests provide many other ccological and cconomic benefits to
people living nearby. In a recent study in a village in Savannakhet province, the non-timber
value of village forests was documented. Of atotal of 81 animals and 201 plants identificd, 94
percent of the animals and 99.5 percent of the plants were of known economic value to the
peaple. Eighty-seven percent of these plants and animals had uses in the houschold only.

: . Pakxosig district has extensive areas of g,ras'sl'ahd 16,200 ha. This is generally flat to
rolling land with solated hillocks. Grass also occupies some of the hill stopes. Associated with
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the grassland are numerous lakes and springs from which many rivers begin, and flow in all
directions.  The dmubunon of grasslands in the three provinces is as follows:

- Prounc.. o h!em(ha) % of landarca
Ch'immsqk 29,800 240
Salavan 15,400 14

_Sckong 40,700 4.4

Source 7 Provincial CPCs

3.8.3 Protecied / Conservation Arcas

. Forest conservation for a variety of reasons, such as watershied management and
biodiversily conservation, has been initiated recently by the governmient. Legal protected status
has been given to 18 forest arcas representing the four biogeographic zones in the country.
These are called National Biodiversity Conservation Areas. A large part of onc of the NBCAs -
- Dong Hua Sao (DHS), covering 910 km2 -- fies i the Study area. The arca supports a variely
of lowland and mountain vegetation types and is of -much biological and biogeographical
interest.

Provincial administrations have also set apart six forest areas for conservalion benefits
of hydrology, biodiversity and also for traditional values, These are shown in Figure 1. In
~ Salavan province there are four such, and one cach in the other two. The Governor of
Champasak, has in 1993, declared the catchments of the Houay Ho, and Xe Pian-Xe Namnoy
hydroelectricity reservoirs, as protected areas, for purposes of watershed management and
biodiversity conservalion. .

Traditional conservation belicfs of people also contribute to some degree of forest
protection, e.g.. belicf in spirits associated with certain forest arcas. A govérnment priority is,
“the clarification of rights and responsibilities of local communilies in issues of resource tenwre
and management, including demaccation and protection of forests.® The governmient believes in
the rights of villagers to use forests, forest Jand and forest produce in accordance with their
customs. Customary or traditional rights are those held by an individual, group or community,

“and are based in custom. Pursuant to decrec No. 169, 102 and 99, being those for management
- and use of forests and forest land, organization and administration of the village, and for land
“respectively, the Minister for Agncultun, and Foresuy has issued an order on customary rights
and lhc use of forwl resources.

3.8.4 Welhnds

: - Two inter-connected groups of wetlands, identificd in recent surveys, lie in Pakxong
district. The first group is seen around Pakxong town and extends on cither side of the road,
cast to Houvaykong. Lying at an altitudinal range of 1,000 to 1,350 m, these wetlands cover
several hundred square kilomelers { Figure 12 ). The second group ties to the southwest and
noriheast of Houaykong, in the vatleys of the Xe Pian and Xe Namnoy rivers, covering an area
of all:om 80 km?2. A (hreat to the wetlands is from siltation due to agr:cnlium] activities in the

catchments.

'lhc componcnh ‘of this wetland ecosystemn are springs, marshy areas, ponds, hkes
Streams and seasonally flooded grasslands. This study identified 18 ponds and lakes, ranging
incsize from 1.5« 12 ha ( Table 12 ). The munbers in' the table refer to those on the map in
Figure 12. There are also numerous unidentified much smaller ponds and lakes as well,
Wetlands provide & varicly of economic benefits to the people. Most of the lakes are stocked
wilh tilapia and conunon carp.

The Pakxong welands in particular, have the unique ccological characteristic of
serving as the nursery ground for some important rivers; namely, Houay Champi, Xe Set,
Makchan Gnai, Xe Pian and Houay Touay. There appears to be an equilibrinin between the
grassland and its aquatic components, which if disturbed for agricultural development withowt
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adequate supporting data, can lead to drastic changcs' in the water regime. Reports of targe land
concessions for forestry and livestock in these wetland areas are ‘a threat to the hydrological
resources and to (he power projects being undertaken in zone 9 of Pakxong districl.

3.8.5 Biediversity

Biodiversity means the variety of living organisms, both plant and animal, found in a
particular arca. The Lao PDR is said to be home to over 10,000 species of mammals, reptiles,
amphibians, birds, fish, insects, plants and lower forms.

Witdlife is rare near towns. and villages duc to hunting pressure and habital
destruction. Even elsewhere numbers are said to have been reduced. A large variety of wildlife
forms part of the human diet. Markets have on sale a range of live birds, reptiles, amphibians
and niamials all. © However, at the Salavan markel, the District Forest Service has put up a
notice indicating that the sale of 79 species of wildlife is prohibited. The notice includes 36
species of mammals, 29 species of birds, six species of fish, four species of amphibians and
four species of reptiles.

The Minister for Agriculture and Forestry, in a decree issued in 1989, prohibits the
killing or capturing of 21 species of mammals, 14 species of birds, and six species of repliles.
A further 24 species of mammals, 28 species of birds, five species of reptites and seven species
of fish are protected during the closed season from July to November.

3.8.6 Shifting Cultivation

Government considers shifting cultivation as one of the more important natural
resource management issues preseatly facing the country. IUis a problem that is interwoven
with socio-cultural factors and is an age-old agricultural practice, undertaken by all three major
groups - with  traditional variations. Rice, the staple food of the Lao people, is the major
driving force toward shifting cultivation as cach family looks (o rice securily.

The Lao Loum eor lowlanders encroach on the upland when their fowland fields
register low yields and this ¢can be due (o a variety of reasons. They are not shifling cultivators
in the traditional sense. Given solutions to their problems, they would however, prefer to farm
the towland. The Lao Theung farm the upland of medium elevalion, which usually involve
fallow of § - 15 years. S '

3.8.7 Hydropower Generation

Within the master plan arca there is only one hydroclectricity facility -- the 45 MW,
run-of-the-river station -on the Xe Set in Laongam district. Government attaches ' much
importance to the development of hydropower. As of (his writing, the 126 MW, Houay Ho
project is under construction. A feasibitity study has been completed for the 200 MW, Xe Pian-
“Xe Namnoy projecl. Memoranda of understanding have been signed by the government for
three other projects to enable preliminary studics. -

The Houay Ho and the Xe Pian-Xe Nanmmoy catchment, which together cover more
- than 800 km?2, has been declared a protected area by the Champasak provincial administration.
The vegetation of this new protected arca consists of good gualily deciduous forest which
serves as habital o a wide varicty of wildlife.

One of the major adverse impacts of large dams is the likely disruption lo human
livelihood., One hundred and cight familics from the Houay Ho catchment are to be relocated in
the viltage of Namtang, 2.5 km north of Houaykong, along with an additional 337 families
from the Xe Pian-Xe Namnoy project. At the time of the field study, houses were under
constiiction at the relocation site, Each howschold will have the benefits of electricity, clean
water, schoo!l, dispensary and two hectares of upland.
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Other adverse impacts associated with these dams are foss of wildlife habitat and
forest, altered river flow and modificd aquatic habitat, and likely sedimentation. Enviropmental
impact assessients were said to have been undcrlakcn Post-project monitoring should serve
as an indicator of environmental changes.

3.8.8 Archeological / Aesthetic Sites

Both the Ministry of Information and Culture in Vientiane and ils provincial
counterpst in Pakxe, indicated that there are no known sites of archeological interest in the
master plan area. Enquirics made during field visits did not turn vp new information either.
However, a number of aesthetically appealing sites are found; many. of them associated with
waterfalls. Such as one on the Xe Set, near the hydropower Facility, which has been dwclopc‘d
to somne extent for tourisn.

An arca of geeat acsthetic charm is Pakxong district. 1t has a vuy agrccablc climate
and a number of potential attractions that can be developed into cconomic ventures. There is
scope for both small-time non-formal, and formal tourisin. The potential within a convenient
range includes the hydropower projects and the associaled extensive protected area with good
wildlife habitat. Other potenttals for tourism are the wetland areas around Pakxong, Dong Hua
Sao protected area, coffee gardens and also outdoor adventure. Presently there 18 no visitor
accommodation.

3.8.9  Water Quality

_ The water quality in {he master plan arca is satisfactory. There are no polluting
industrics and agricultural productivity is al alow level. Use of externalinpuls such as fertilizer
and agrochemical, is very limited. Furthermore low popuiation density is also responsible for
the abseace of pollution.
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4.  DEVELOPMENT CONSTRAINTS
4.1 Phystcal Constraints
4.1.1 Soils and Soil Erosion

Approximately 310,000 ha of shallow soils (47.5%) in the study extend throughout
the Pakxong and I.aongam arcas, where rocks substantially out crop.  The parent materials of
the soils are sand stone, clay stone and basalt.  Soils have high permeability and drainability,
and they are easily croded in heavy rainfall on the slepe arcas.

4.1.2 Irrigation and Drainage
‘(1) Topographical Constraint for Off-taking of Irrigation Water

The majority of rivers and streams in the Siudy area are steep and soil erosion of river
banks are acceleraled by floods. Morcover, huge amounts of big stones and rocks and
weathiered rock layers arc found in the river bottoms and banks. . Water falls and rapids exist
at many places in the rivers,  Deep river gorges thus result in hard conditions for off-taking
water by gravily methods.

(2) Poor.C_o-ordinatio'n between Main Canals and On-Farm Development

“In the majority of existing irrigation projects, off-laking facilities and main canals are
generally constricted by the Government, and construction works of on-farm facilities are
entrusted to farmers groups withont technically suitable guidance. Consequently, much loss of
irrigation water was found to be due to the poor co-ordination of canal network. Technical
extension works of O & M are not properly carrdied out in the field.

3 Water Management and O & M Works

Water users groups have been forming in the existing irrigation projects in the Study
area since 1994, and their activities concentrate on maintenance works of canals only without
any technical giidance from provincial and district agriculture and foresiry services. The main
reason of these constraints is the shortage of human resources and insuflicient extension
activitics of the Governmient offices concerned. : '

4y  Quality Control of Works ‘ :
“The quality control of construction works are not executed in the majority of irrigation

development projects in the Study area, especially eauth works and concrete works because of

the shortage of human resources such as the qualified and sufficient numbers ‘of project
engincers and technicians. The laboratories for soils, construction materials and concrete tests
are not available in and around the Study area.

(5) Conslruction Materials
a. Shortage of Construction Matenals

Most of construction materials except for timber, gravel and sands in the Study area
are imported from Thaitand so the stock supply and conditions are not stable.” . :

b. Transportation Cost

At present, transportaiion cosis of construction materials are being monitored by the
local Government through the issuance of information notes on new prices of construction for
irrigation project in the Champasak province. The information note is issued in November
1994, The recommended transportation costs are estimated, using some steps - percentages of
the shop prices for materials based on the district areas.  However, the actual transportation
cost stilt to be added, is the amount from market arca to project sites based on the ton-km
system. ' : : :
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4.1.3 Land Use an(l'f,and Concessions

In the south-eastern part of the Study area, two (2) hydropower development projects;
one is under construction at Houay Ho and the other will be executed within a féw ‘months on
the Xe Pian-Xe Nam Noy under the supervision of MIH. In connection with these aclivities
of the projects, (he Local Government has already proposed the watershed conservation plans
around both project arcas to reinforce the policy of reforestation. ™ The forest conservation area
is estimated at approximately 80,000 ha.

Fuithenmore, in the Champasak provinee area, land concessions to state company and
private sector are accelerating for forest development, livestock and cash crop cultivation such
as fruil trees, sugarcane and upland crops.  No land concession exists in the 2 provinces of
Sekong and Salavan Provinces.

[ accordance with the information of Champasak Provincial Agriculture and Forestry
Service and CPC, the land concessions of about 29,750 ha were approved in the 2 district arcas
by the Central Governmient by the year 1995, Table 13 shows a sumimary of the land
concessions in the Study arca.  The majority of the lands are located in the central area of the
Boloven Plateau near Pakxong village and the areas along road No. 20 from Pakxe to Bachiang
village. Social infrastructures such as main roads and eleclric power supply .are generally
cstablished around the lands. Figure 13 shows the location of the land concessions in the Study
area. '

At present, Turther land concessions of aboul 6,200 ha-are being claiimed of the
Central Government, but the Government's approval of these applications has not been issued.
Table 14 and Figure 14 show a sununary of application for the land concessions and the
location of the lands.

As showa in Figures 13 and 14, there are much ambiguity of locations of the lands.
- The land concessions areas near Pakxong village may affect water pollution through livestock
~ authoritics and free range catile farming. The locations of land concessions in the southern part
of Bachiang District is quite ambiguous and would result in some trouble when planning future
land use and water resources development.

" 4.1.4  Rural Infrastructure

S The main constraints of rural infrastructure which will affect directly andfor indirectly
. the profitable of agdcultural development are summarized as follows:

a. The village road network (district road) is of limited number and is also in poor
condition.
b, Almost no maintenance work of village roads is done.
c. Effective telecommunication facilities are of limited number and arc also in poor
condition. .
d. Availability of electricity is limited in the Stady area.
c. - Water quality for drinking purposes is unsatisfactory in some places especially in the
- rainy season, when compared with the minimum requirement, and
.. Bolhinstitutional and budgetary support for the basic public service facilities such as

village clinic and primary schools are weak.

4,2 Agricultural and Soacio-economic Constraints
4.2.1 Agricultore

Most of the constraints which are crucial to profitable and sustainable agricultural
devclopment in the Study area, are due to insufficient agricultural services and infrastructures.
Major constraints to further developiment of agriculture are summarized as follows:
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a. Trrigation Water Deficit

The farmers have suffered from shortage of irrigation water for cultivating rice in the
wel season, particularly at the beginning of the wet season due to irregularity of rainfall.  To
reduce slash-and-burn cultivation of upland rice, development of a’ stabilized base for
agricultural production with effective irrigation water supply is incvitable to achieve the goal of
sustainable development of agriculture.

b. Lack of Supporting Scrvices and Improved Techniques

The constraints are: no packages of farming techniques, no basis of rescarched
techiiiques, lack of credible extension services for increasing crop and livestock production.
Also the shortage of qualified manpower, facilities and equipment, and operational fund for
research and extension work.  Furthermore there is a lack of appropriate credit opportunities
at reasonable cosVinterest rates.

c. Insufficient Marketing System of Agricultural Input and Output

The shortage of agricultural inputs such as fertilizers and chemicals, as well as
improved sced and seedlings, is a major constraint in the Study area.  The farmers also have
less accessibility to market information, especially on export-oriented products, and have less
power of negotiation with traders due to the lack of a marketing organization for farmers.

4.2.2 Socio-economy

There aie many socio-economic consteaints for agricultural and rural development in
the Study area due 1o flawed public institutions, lack of farmers organizations, low literacy, and
insufficient basic health services. Major constraints to further rural development arc
summarized as follows:

(1) ‘Weakness of Public Institations

o The weaknesses of the public institutions in the arca are imainly due to insufficient
governnental officers and stalf, lack of training for human resource development, inadequate
- and ‘prejudiced posting of staff, and shortage of funds for operating, ctc. Further the
deteriorated physical infrastructure and lack of transporling facilitics constrain the "public
services for people. In particular, as mentioned in section 3.2, the public institutions for
agricultural extension, public health, and education as the base of socio-economic development
are confronted with several difficulties, namely, tack of trained and experienced ecxtension
officers and staff, a shottage of physicians and staff, weak physical infrastructure for health
services, unqualified teachers and poor facilities for education, and insufficient funds for these
services. -

{2) Lack of Farmers' Organization

Although some farmers' organizations are established for the purpose of agricultural
extension and agricultural ¢redit supported by specific projects such as LUADP and APB, .in
the arca, there is no agriculiure-based farmers' organization supported by. public institutions
such as the provincial and district agricullural services. Consequently, the majorily of farmers
expetience numerous disadvantages of farm management {rom production to marketing. They
include technical assistance, marketing, credit, mutual assistance, etc. These -disadvantages
prevent farmers obtaining stability of livelihood with sustainable agriculture and the progress of
the rural economy. '

(3} Insufficient Support Programs for Ethnic Minorilics

'The majority of farmers in the arca are diverse ethnic minority groups which consist

“of diversificd traditional cultures which observe their own customs. These groups are lefl
behind in the socio-economic development. Disparities of living conditions between urban and

rural {espécially in the platean) are enlarged. In the ethnic minorities villages at preseat, there is
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insufficient community development supporicd by the public and grassrools organizations (o
solve such disparities.

4) Low Qualily of Education and Low Literacy

Low quality of cducation and low literacy in the area are partly the result of
unqualified teachers, poor instructional materials and school facilitics as well as geographically
remiote locations. Further, the low quality of education is caused by the low stability of teachers
in (he ethnic villages and low salary. Low literacy of the ethnic minorities brings about a strong
. cthnic identity and the difference of education standards constrains the progress of development
in the area.

(5) Weakness in Basic Health Services

The low level of health services in the area are the result of a shortage of medical and
Chealth staff, poor health facilities and equipment and limited medical  supplics and
pharmaceuticals. Moreover, lack of education on basic disease prevention methods in the
villages causes high morbidity in the case of malaria and diarrhea related diseases. These
circumstances constrain the living conditions of rural areas.

4.2.3 Environmental Constrainis

The ultimate goal of agricultural production is to have continuity over the production

processes without degrading the resource base. From an environmental viewpoint, sustainable

use of natural resources should be the ullimate goal, while optimizing productivity from the soil,
water and other natural systems. The under-mentioned consteaints are briefly discussed.

(0 Hydrology of the Pakxong wetlands -

The Pakxong wellands arc a fragile and complex ecosystem where an ecological
relationship between the geassland, springs and lakes, and river flow, has developed over a
long period of time. The water originating in this wetland flows into many rivers, ¢.g..
Houay Champi, Xe Set, Makchan Gnai, Xe Pian and Hoay Touay which are being wtilized for
hydroclectricity and for irrigation at different elevations on the way to the plains. Besides,
many people depend on these waters for their domestic supply.

Any disturbance to this complex system will have an impact on hydrology. If
infiltration is interfered with in anyway, ranoff will increase and there will be less water to feed
1he springs, which in turn will fail to feed the rivers. Such a situation can arise’if the grassland
is overgrazed or if it were to be replaced by a different  vegetation.’ Hence, there are limits on
how much can be extracted out of this land. '

(2) Land use policy

“The absence of a national land use policy prevents provincial and district level
decision-makers from taking the most rational decisions when allocating land. Land should be
considered as a scarce resource although the low population deiisity will give a high land-man -
ratio. State interventions arc urgently required to bring about rational land use at alt levels.

(3) Soil and water conservation

Soil and water conservation does not appear (o be practiced in upland farming.
Current cultural practices also do nol conlribute in any way to the conservation of soil and -
* water. Although not quantified, it would be reasonable to assume that the absence of soil and
water conservation on farm land is a factor contribwting to low productivity. If not arrested
soon, it will lead to land degradation.

() Shifting cultivation

_ Shifting cultivation is an age-old practice that does not seem to lend itself to
recognition as a sustainable fanming practice in the present day. In spite of many cfforts, no -
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Jasting solution has been found. The practice is intimately linked to the socio-cultural factors of
the nuimerous ethnic groups praclicing it. This makes résolution all the more difficult.

(5) Uncontrolled fire

Arising out of the practice of land preparation for shifting cultivation, good forest
adjacent to the plot being cultivated is also destroyed when fire gets out of control. It is
estimated that about 100,000 ha are lost annually by this means in the country.

'(6) Reforestation

The longer logged land is kept fallow, the greater is the loss to the economy. In the
master plan area, "potential forest” varies from 11 percent in Champasak to 37 percent in
Sekong province. Reforestation is inadequate to meet the demands of ecological stability.

)] Institutional capability

Weak institutional and staff capability is cvident. [mplementation programs naturally
do not keep to target and have difficulty achieving desired results. There is alse little attention
paid to integrated regional planning or environmental planning.

{8) Feonomic reforms

The change over from central control fo a free market economy also requires
changes at village lével, e.g.. land tenure, marketing and communications. These are not clearly
identificd or defined. A word of caution in the alienation of state land for agriculture, is that it
should not be made withoul consideration of environmental values of the natural systems that
are being replaced. .
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5. BASIC CONCEPT OF INTEGRATED AGRICULTURAL AND RURAL

DEVELOPMENT PLAN
5.1 Basic Development Concept

Integrated agricultural and rural developmient in the Boloven Plateau is to be
implemented, taking into account the following Government policy; (i) food security and self
sufficiency, (ii) promotion of crops and livestock, production and (i) farming stabilization and
reduction of slash and burn cultivation. The ultimate objectives of the integrated agricultural and
rural development plan in the Study area are to increase farming output in the area through
improvement and development of iirigation, drainage, and rural infrastnictures, together with
~appropriate support services and (o achieve substantial and sustainable improvement in the
living conditions of the inhabitants and their life improvement.

- Reflecting the development need and above policy, the following practical
development approaches are Lo be taken in order to attain the developiment objectives:

1) To raise fanmers’ income. level lhroﬁgh enhancement of stabilized farming
and introducing profitable crops, particularly coffee, tea, vegetables, fruits,
ete, with efficient utilization of the land angd water development potentials.

2) To increase food staff in the lowland area through providing irrigation
system and improved fanning technology and practices, and

3 To raise living standard and improve rural life of people through provision
and improvement of rural infrastructures as well as extension of living
technology.

5.2 Principal Approach to the Master Plan

_ The envisaged agricultural development would be achieved through at first
- intensification of the existing diversified agriculture by improving husbandry technologies and
~ development of infrastructure, and sccondly by the expansion of agricultural area by
establishing sustainable farming systems or by converting from slash and bum cultivation
(which still remains in the Study area) to a susiainable farming system such as lowland rice,
. upland crop, elc.

P Largely an account of knowledge that the agricultural activities vary greatly with
- topographical altitude and climatic conditions and are quite primitive, and the implementation’
- ability of Lao Government is unsteady, it could be proposed that the stage wised development

© ¢ strategy such as the short, mediom and long term development is applied as the development
approach . - The terms of the short, middle and long will be assumed approximately 0-5 years,

5-15 years and over 15 years respectively, and the approaches of cach development aspect are
also included in the development sirategy as showi in Table 15.  In addition, it could be also
proposed that "the model development approach” should be put on the development approach
as the main strategy. The model development should integrate the various development
components siich as the agricultural research work and the exlension services, and the
improved mackeling system and facilities as well as rural and agricultural infrastructures.  The -
‘conceplual figure of the development strategy (including the mode! development approach) is
shown below ;
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Entension and dissemination tothe sumounding and similar areas

Stage-wised Development Stralegy with Model Development Approach

Meanwhile, in the integrated development of the entire Boloven Plateau, it is
proposed that the model development arcas are firstly identified based on the master plan study, .
and then the priority development schemies in appropriate scale be further selected for initial
stage development among the model development ateas.  The feasibility study is carried out

for the priority development scheines.  The following is the work flow of both studies.
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Overall Development Plan: - The overall development plan is to make a plan to
develop comprehensively the entire Study area from the view point of basic integrated
agricultural and rural development concept and the government policy as mentioned
above. :

Model Development Areas:  The model developiment areas is the selected areas,
taking into consideration the agricultural development suitability, effect of model
development; locality of the Study area, ete.  Since the model development areas
function as core projects for smooth extending and efficient dissemination of
agricultural development to the surrounding and similar areas, the projecis for the
modet devetopment areas will be implemented in the early slage. :
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(Then,foru, Thc mlplcmenhtlon plan of the proposed development projects for lhe
next 15 years (1996 - 2010} is substantially for the model development schemes.
The implementation plan is divided into threc (3) phases by 5 years, such as phase |
(1996- -2000), phase II (2001-2005) and phase HI (2006*2010} According to the
priority of the model development projects based on the project effects, localily in the
Study area, effects of the model development, ete, the model development projects
will be carried out by turn in each phase.)

Priority Development Area:  'The prlornly development  areas, which will be
implemented in the phase 1 (1996-2000), arc the sclected areas among the model
developmient areas based on the project eflects, locality in the Study area, effects of
the model development, etc.  The feasibility study on the priority development areas
was made for possible early implementation of projects.

5.3 Development Objectives

- The development strategies in the Study area will accelerate the achievement of the
followmg develapmient objectives as soon as possible.

i) to provide the effects of the integrated agriculture and rural development to
the surrounding arcas of the Boloven plateau through the lmp]ementatlon of
the desnionstration aiid pilot pro;ects

ii) to reduce the slash and burn cultivation and stabilize agriculture activities in
the Study area through the provision of irrigation and drainage facilities,
it} to increase agricultural production, especially collee, rice, soybeans, ground

nut and maize, fishery production and livestock through the provision of
imigation and drainage facititics,

iv) to strengthen the capabilities and funclmus of local markets, trading and
export,

v) to reduce hard works of women in f’mmng and home living 1cuv1lles and

vi) to up-grade the living standards of village people through the provision of

water supply system and village electrification.
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6. OVERALL lNTEGR:\T[E.[) AGRICULTURAL,  AND  RURAL
_ DEVELOPMENT PLAN -
6.1 Land and Water Resources Development Potentials

6.1.1 Land Resources

Land resources for agriculture development are evaluated from the land capability.
The Study area covers about 650,000 ha of which approximately 390,000 ha are suilable for
agricultural development.

i Out of the 390,000 ha, about 180,000 ha we covered by the forest conservation area
declared by he central and provincial government. - Accordingly, the potentiat arcas for
agricultural land development are estimated at about 210,000 ha as shown in Figure 15.

: Recently, the land cancessions of about 30,000 ha accupied by the state company and
private sectors also extend over the potentiat areas of 210,000 ha. The land concession areas
are deleted from the potential area development, because the development programs of tand
concession areas arc entrusted to, and being implemented by those enterprises.  Therefore, the
potential areas are estimated at 180,000 ha in gross.

Since the potential areas of 186,000 ha also involve the village arcas, roads, rivers,
¢tc., the land resources for agriculture development can be concluded to be 135,000 ha in the
Study area which correspond to about 75 % of the potential areas.

“The development potential of agricultural land in the Study areais assessed with land
capability classification based on the results of soils, land use and land capability survey, and
crop suilability to the climatic condition which varies substantially depending on altitude of the
tand. The land for agriculture in the Study areais widely categorized into four groups based
on altitude, and the agriculturat development is assessed as shown betow, :

Suitable Land for Agriculture

. Tolal Forest Potential 1and :
Altitude Study Arca Suitable Conservation land ~ Concession Gross Arca Net Arca
) ' 1 Land Ama _ Ama. . :
Above 1000m 149,300 102,900 53,400 49,500 19,000 30500 22,900
600-1000m 271,700 142,900 63,200 79,700 79,700 59,800
400-600m - 77,300 48,500 22,300 26200 26,200 19,700
Below 400m 155,800 96,100 40,900 55,200 11,000 44,200 33,200 -
CTotal 654,100 390,400 179,800 210,600 30000 180,600 135,600

6.1.2 Water Resources
Ne)) Water Resources in the Study Arca

The Study area is divided into nine (9) major river basins, Arotm_d 2,600 mm of
annual average basin rainfall generates 10,500 MCM of annual average runof f in the Study area.
Out of the annual average runoff, 1,791 MCM (17% of total runoft) flows during the dry
season from November to April. - Two river basins, Xe Namnoy and Xe Pian are scheduled to
be utilized for new hydropower development projects according to the MIH1s development
plans. Available water resources for the futue regional development program excluding the
hydropower component in the Study area, thus, can be estimated 4,560 MCM as the annual
average runoff and about 780 MCM for the dry season. As for the low-watcr year with retarn
period of § ycars, those runoff volume comes 4,000 MCM for annual runoff and 680 MCM for
dry season runoff, respectively.
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(2) River Runoff at Selected Site

Throngh the overall basin study of the Project, sixteen (16) sites for irrigated
agricultural developiment were selected for model development.  Available water tesources in
such specified river basins is preliminary calculated using the estimated monthly flow of major
rivers in the Study area. River flow regime on average and low-waler years at the intake sites of
the proposed irrigation schemes is as follows;

Monthly flow volume in average year

L o Unit : MCM -

Proposed Project Rivérbasin BuinAws JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC AMUAL
1. Uppeér Champy it Champi 37ke2 101 063 066050 215 352 738 1041 1009 7.4 345 203 4904
2. Upper Tapoung Xe Sel 4km2 009 006 006008 020 032 068 096 093 066 029 019 450
3. Lower Xe Pian Xe Pian 43m2 112 070 074 100 239 391 820 1157 1121 794 350 225 5450
4. Upper Makchan  Xe Namnoy  -31km2 072 0.45 048061 155 253 530 748 725 513 226 145 3523
5. Middle Xe Katan  Xe Namaoy  [74km2 405 253 267 367 868 14.18 29.74 41.99 40.68 2879 1270 813 19776
6. Middle Namlsng  Xe Namnoy  Slm2 119 074 078 (.06 254 416 872 1231 1192 844 372 238 5797
7. Lower Makehan-Goal HMakehan-gnsi  6Skm2 150 095 1.00 1.35 324 530 {113 1568 1520 1076 474 304 7383
B. Lower Charpi HChampi  240km2 677 422 4.46 601 14.49 2366 49.64 7007 67.89 48.06 2(.19 13.57 33005
9. Upper Kapheu H. Kapheu k2 049 030 032043 104 170 356 S03 487 345 152 097 2368
10. Middle Tapoung Xe Set S9km2 136 085 050122 292 476 999 1410 1366 967 426 273 6642
t). Lower Tapoung  Xe Set 103km2 238 148 157212 509 831 12.43 2462 2385 1688 744 477 11595
12, Lower Xe Set  © Xe Set 2Skm2 750 463 494 670 1606 2623 5503 17.68 7256 5327 2349 1504 36588
13, Lower Namsai H.Namsai  160km2 340 2.2 224 3.03 7.28 11.89 2494 3520 3410 24.14 1064 681 165.79
14, Upper Thon H. Namsai 4%m? 089 056 059080 191 312 655 924 895 633 279 178 4352
{5, Middic Lamphan - H.tay-Un  M7km2 306 191 2001 273 655 10.69 2243 31.66 3068 2171 957 613 149.44
16 Upper Tay-Ua il tay-Un 22km? DAG6 029 030041 098 160 336 474 459 325 143 092 223

Monthly Aow volume in low-water year

. Unit : MCM
Proposed Project  Riverbasin Basin Ava JAN FEB MAR APR MAY JUN JUL AUG SEP - OCT NOV DEC ANNUAL
1. Upper Champi i Champa ) Jrkm2 085 05) 056 076 182 297.62) 879 357 603 266 1710 41.40
2. Upper Tapoung Xe Sa 4km2 §08 005 005 007 - 018 029 06! 085 083 05% 026 .0.17 403
3. Lower Xe Pian Xe Pian 43km2 093 053 061 083 199 3125 6.82 963 933 661 291 186 45.37
4. Upper Makchan Xe Namnoy Jtkm2 063 039 041 056 134 219 460 649 629 445 196 1.26 30.58
5. Middle Xe Katam  Xe Namnoy 174km2 352 220 232 314 7.54 12312582 3645 3531 2499 11.02 7.05 171.65
6. Middle Namtang  Xe Namnoy - Stk 103 064 068 092 221 361 7.57 1068 1035 7.33 323 2067 50.31
7. LowerMakchan Gnai H Kakchan-gnai 65km2 1.31 052 087 K17 281 460 964 136} 1319 934 412 264 6412
* 8. Lower Champi H.Champi 24%km2 571 357 . 376 5,00 §2.23 1998 41.90 59.15 57.31 40.57172.89 1145 27861
.9, Upper Kapheo H. Kapheu 24km2 041 026 027 037 088 144 302 427 413 293 1.9 083 2009
- 10. MiddleTapoung Xe Set 39km2 122 076 . 080 E0F 261 426 B9 (268 1222 865 381 241 - 5938
1L Lowee Tapoung . Xe Set . 103km2 213 133 140 $90 455 7431559 2201 21.32 1509 666 426 10367
.12 Lower Xe Set © ' Xe Set 325km2 671 419 442 599 14362345 49.20 62.45 67.29 47632100 1344 327.11
13, Lower Namsai - H. Namsai 160km2 295 184 194 263 6.32 1032 21.64 3051 29.59 2095 924 551 14387
- 14, Upper Thon H. Namsai 4Xkm2 077 043 051069, 166 271 568 80 777 550 242 15§ INg:
15, Middle Lamphan H. tay-Un 147km? 284 177 - 187 253 608 9932087 29.39 2848 20.16 889 569 ~ 13844
16, Upper Tay-Un H. fay-Un 22km2 042 027 028 038 091 149 312 440 426 102 1.33 085 2072

(3)  Flood Discharge

Estimation of flood discharge of the river is made with ¢etum period of 5 and 10 years
taking the design condition of project facilitics into account. As for the H. Lamphan, flood
“discharge of return period 200 years was also estimated because the site has possibility to
construct the dam facilities for intake. Due to the lack of historical flood records, rational
formula is employed for estimation of flood discharge al the proposed intake site.
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Peak flood discharge at selected site - . _
Probable Daily Rainfall . Awival Time of #lood  Rainfall Intensity Peak Flood Discharge

Project Site minfay Hour mnvhour mofsec
s e o LN T US 10 MX0 0 MS 1H0 10200
(kin)  (km) (hour)

1. Upper Champl 70642835 - i7 01 206 W7 4o - 1683 2107 -
2. Upper Tapoung 2065 2576 - 3002 08 485 €05 - 270 136 -
3. Lower Xe Pian 1893 271 - 18 038 25 43 292 - 1453 1743 -
4. Upper Makchan 1487 1790 - o 020 15 251 303 . 1083 1304 -
5. Middie Xe Katam 1487 1790 - 290 Q72 37 158 190 - 3814 4890 -
6. Middle Namtang 1487 17190 - 8 031 29 179 216 - 1222 1531 -
7. LoweMakchan Gnai 1487 1790 - 27 047 43 M7 07 - 1327 197 -
8. Lower Charnpi 2264 2835 - 6 1M 26 194 M3 . 609 8401 -
9, Upper Kaphew 1920 ° 2387 - 5003 20 281 M9 - 935 1162 -
10, Middle Topoung .~ 2065 2576 - 16 042 20 301 315 - 2466 3076
11. Lower Topoung 2065 2516 - 26 069 32 B2 295 . 3384 422
12. Lower Xe Set 065 2516 - 45 098 62 168 2L . 764l 953
13.. Lower Namszi 1763~ 2108 - 3134 28 24 256 - dISD S6Rl
14. Upper Thon 1763 2108 - 12044 12 327 W1 - 907 2281 -
15. Middle Lamphan . 1220 1532 3149 20 060 23 165 . 207 426 3313 4235 8706
16. Upper Tay-Un 1220 1532 - 13058 12 230 280 - 06 887 -
6.2 Rural Infrastructure Improvement Plan

6.2.1 Rural Roaﬂ Networks
)] Village roads (District roads)

TImproved village roads will provide not only permanent access from Road No's. 20,
23 and 16 to each village, but also allow continued access to light traffic to serve the
agricultural and social needs of the people. These roads will also provide access to potential
areas for future irrigation development. In the Study area, there are 736 km long of village
roads under poor condilions described in the previous chapter.  One hundred (100) ki of
J.aongam Coffee Roads completed in 1988 and 315 km of Coffee Feeder Roads presently
under construction by UADP, will hopefully be a model for the proposed village road
development program in this master plan,

(2) Farm roads (Farm to village road)

_ There are farm roads, mostly constructed and maintained by farmers themselves with
a total length of 843 'km in the Study arca. The condition of these roads is very poor; in other
words, almost like foot paths. Improvement of these roads is also important for the transport of
farm inputs and outputs, ' : L

3) Design standard

The following design standard, common'ly' applied to rural lertiary roads in Laos, is
applied for the master plan study:

- Design speed : 20 - 40 kin/hour

- Carriage way width 3.5 m (Village road)
o : 3.0 m (Farin road)

- Shoulder width : 1.0 m x 2 sides

- Pavement : Laterite pavement

.(4) Overall  development plan

Based on the availability of budget for the provincial communication services, the
target for village/farm road improvement (reconstruction) is proposed al 50 km/year.
Considering the importance of these roads to the economic development of the villages, it is -
also proposed that there should be periodical maintenance at least every 3 years. The network
of existing village/farm roads which are propased to be rehabilitated is shown in Figure 10.

The plan of development is shown in Table 16. The followings ar¢c summary of road
improvement: ' '
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- Target of annual completion for village/fann road dcvclopmcnl 50 km
- Tota! length of proposed village road construction: 736 km

- Total length of proposed farm road construction: 843 km

- Village road construction in sclected priority project arca: 85 km

- Farm road construction in selected priority pioject area: 24.5 km

- Periodical maintenance: every 3 years

Based on the targel of 50 km/year, the village/farm road developitient program
expects to complete 750 ki at the end of 15 years. This road development will also take place
to some ¢xtent outside the boundaries of the prierity area in order to encourage development of
the swrrounding villages, Periodical road maintenance is also very important to minimize
maintenance cost. It is proposed to strengthen/organize the road maintenance system in the
districts and involve the village people also. It is also proposed to seek more budgetary support
from the province. Periodics %mamtenanc; shiould be donc every three (3) years as a mininuun
requirement. . After completion of 1,579 km of tolal length of proposed vilage/farm road, the
average an annual length for maintenance will be about 500 km.

6.2.2 Domestic Water Supply

Three (3) water supply systems are proposed, considering such conditions as hydro-
geology, topography, availability of electricity and number of households in a region or village.
“These are

- Gravily flow piped water system;
- Village water supply systeim by tubew ell and elevated tank using clectricity; and,
- Tube well with hand pump.

(1) Gravily flow piped water sup_ply systemn

Among these water supply systems, "gravity flow piped water system” is the most

.- suitable if the water is available within an economical distanice from the village. In the Study

are, {2 sources of water are ideatified for g’mvily flow piped supply, covering 61 villages with

. about 33,000 people. ‘The table below summarizes lhc development potential of each walter
source in the Study area.

Summary of Potential Gravity Flow PEpc_d Water Dcrblopnmnl

Available water - Predicted

Waler souree District * (lowest flow) \'i:::g??i ho?;f; o population in -

e (m/sec) - . 2010
I. - H. Champi Pakxong 0.03 10 1,054 7,630
2. H.Last Bachiing 0.005 6 434 3,368
3. H. Kouvang * Bachiang 0.26 9 661 3237
4. H. Makngeo Bachiang 012 I 57 404
5. M. Lapi ' Bachiang 023 1 17 811
6. H.Palai Bachiang 0.17 4 263 2,793
7. H. Kapheu " Laohgam 0.04 9 842 6,620
8. H. Tapoung Laongam 0.05 9 443 3,314
9. H.Pao Laongain 10.06 s 706 4,446
0. Xeset  Satavan 1.73 5 358 3,082
H. H. Latan Salavan 0.005 1 22 176
_12. H. Kaphouy Thateng 0.005 1 28 200
(total) 61 5,136 33,059

~ In the piped water systein, the construction of an intake structure with a sand filter
tank is proposed for a continuous supply of clean water. It is also recommendéd to construct
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one distribution tank in cach village for a stable supply. Uunit domestic water consumption of 60
lit. /day/person will be applied as a minimum requirement for planning and design of the village
water supply system, making reference to the standard of MPH, * A population in 2010, based
on a2.7% annual growth rate, was applied in designing the water demand. A cormmunal stand
tap is proposed for each of five (5) houscholds to reduce women's daily chore of carrying
water.

Where a gravity flow system is fiot suitable due to topographical conditions, a village
water supply system with elevated tank using electricity should be considered. Water from the
river/stream or spring is pumped up to an elevated tank and then distributed to communal stand

taps by gravity.

(2) Ground water

‘Wheee a gravity flow piped system is not suilable because of inadequate water
avaitability and/or difficult topographical conditions, the ~possibility of ground water
development should be considered. Recently, “The Study on Ground waler Dovelopment for
Champasak and Salavan Provinces” was carried out by a JICA study team in an area partly
covering Bachiang, Laongam and Salavan districts. Preliminary Ground water Potential Map of
the above study and the yicld data of cxisting wells indicate that ground water development is
possible in certain areas, although more delatled study will be done before implementing. It is
considered that ground wates development is generally possible in the Study area. ~Two (2)
types of water supply system by tube well, namely (i} village water supply system by tube well
and elevated tank using electricity and {ii) tube well with hand pump are proposed as follows:

i) Village water supply system by tube well and elevated tank using electricity

This village water supply system is proposed under the following conditions
from the economical view point,

- Availability of electricily; and,
- More than 50 houscholds per village.

Water from the tube well is pumped up to an clevated tank and then
distributed by gravity to communal stand taps, cach for five (5) hotscholds
" in the village. ' ; '

i) Tube well with hand pump A

Where the above village water supply system is not possible, wbe Wcll with - -

hand pump is preferable. Tube wells will be constructed with washing bases
each for ten {10) households. '

_ Numbers of beneficial people group according to water supply system, in the whole
Study area, is approximately estimated and summarized below:

Water Supyply System - No. of Beneficial People

Eravily Flow Piped Water System 33,000
Tube well with clevated tank and pipeline system - 64,000
_Tube well with hand pump - L 43,000

. ToalPopulation 140000

6.2.3 Rural Power Supply

In the formulation of power supply system, two (2) components are considered, they
are 1) extension of existing high vollage transmission line from Xe Set Hydropower Station,
and 2) development of micro-hydropower generation.
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(n Extension of existing high voltage transmission linc from Xe Scl'll'ydrop'ower Station

As mentioned in Chapter I, the EDL plans to supply electicity to a total of 48
villages with 0.4 kV distribution lines by 2000. Further extension of high voltage transmission
line will be studied in future by MIH and EDL., based on an economic comparison with local
micro-hydropower development. However, a rough estimate of required Iength of transmission
line network is made for covering almost all the villages in the Study area , as indicated below:

O\’erail Development Plan of Extension of Transmission Line Network (Unit : km)
District Pakxong Bachiang  Laongam Salavan  Thateng _Total
Length 250 90 180 70 8 670

~ Itis estimated that high voltage transmission lines will be constructed along the trunk
roads and main district roads 50 as to minimize the total length of the line. The line is expected
to cover more than 90 % of a total of 373 villages in the Study arca.

(2) Development of micro-hydropower gencration

At present, no detailed data is available- about micro-hydropower development
potential in the Study area. The provincial industry services are responsible for the development
and investigated only two (2) potential sites such as Houay Xe at B. Setkhot in Pakxong district
and Houay Tapoung at B.Houayseng in Laongam district. Based on interviews with provincial
officials and ficld surveys by the JICA study team, twelve (12) potential sites are proposed for
micro-hydropower development, including one (1) rehabilitation site of B. Phakkowt, which
has broken down and not been used since 1990. '

Potential gencration capacity is calculated based on such factors as the lowest
discharge and effective head, in combination with other usage purposes of irrigation, domestic
water supply and maintenance flow. However, tenlalive estimation is made based on a
discharge, ensured at least 275 days a year with 145 probability of the water resources for this
master plan. The estimated potential generation capacity of proposed sites varies from 20 kKW of
Houay Palai to 160 kW of Houay Xe in both Pakxong district, totaling approximately 1,100
KW of potential generation. Micro-hydropower potentials of each proposed site are summarized
in Table 17 and their locations are shown in Figure 16.

6.2.4 Sdciall lnl‘résffuctu_rc _ .
YOS Rehabilitation and/or construction for primary school

- As described in Chapter 111, there are 237 primary schools among total 399 villages in
the Study area, of which 181 schools are "Pathomsomboun (primary school with class 3) and -
- 56 schools are "Munpathom™ (primary schoot with class 5).  In order to improve the present
poor condition of school facilities, the provincial education services are providing the people
with construction materials however, the progress of primary school rehabilitation is always far
behind the schedule, to the annual target of the provinces. The proposed target of primary
schools rehabilitation is 60 % of present primary schools, which includes sufficient space,
necessary equipmenl, water supply facilitics and lawines. ‘The total number of primary
schools to be rehabilitated is 143, of which class-3 primary schools are 109, and class-5
schools are 34, respectively. These are summarized below:
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Overall Development Plan of Primary Schoot

District Pakxong Bachiang laongam  Salavan - Thateng  Total
__ No. Viilages 108 76 110 58 50 399
Existing Primary School
- with class-3 61 34 36 25 25 181
- with class-5 30 13 7 5 1 56
Proposal to be rehabilitated
- with class-3 37 20 22 15 15 109
o - with class-5 I8 g8 4 3 1 ¥
(2) Rehabilitation and/or construction of village clinic

There are four (4) district hospitals and 23 village clinics in the Study area. 'The
district hospitals are entirely managed by the provincial public health service, though the village
clinics are not supported sufficicntly or effectively by the province because of limited budget.
Provincial officers state that one village clinic is proposed to comumand a population of 1,500,
The proposed target of village clinic’ rehabilitation or new construction will be in the ratio of
one (1) clinic to 1,500 people. Rehabilitation will provide sufficient space, necessary
equipment, water supply facilities and latrines.  The total number of village clinics to be
rehabilitated/constructed is 94, summarized below:

o District Pakxong  Bachiang Laongam ~ Salavan  Thateng - Total
No.of Villages 105 76 T HID 58 50 9%
Population 41,758 22,215 AL 20,623 14,403 140,181
Existing Village Clinic ° 11 1 3 2 26
Propesal o be Strengthened 28 15 27 14 i 94
{3 Construction of community hall

- Communily halls in good condition are not found in the Study area, but some
aclivities are undertaken at some places.  The farmers generally use such facilities as temples,
schools and cven open spaces for village level communication. Comnnity halls at village
level are not only for sociat communication among the villagers, but for agricuilural
development activilies such as markeling of agricultural outputs, farmers’ training and farmers’ .
association. It is proposed that one conununity hall should be constructed in each village with |

“necessary equipment and furniture such as tables, benches, blackboards. * The total number of
communily halls to be constructed is 399, and is summarized below: S

) _(_)_\'e.raﬂ Development Plan of Community hall

Dislrict Pakxong ‘Bachiang  Laongam  Salavan  Thateng Total
No.of Villages 105 76 o 58 56 399
No.of Community halls
- Existing 0 0 0 0 0 0
_-_Proposal 105 36 1. 8 50399

6.3 Agricull_ufal Development Plan
6.3.1 General

The ultimate objectives of the Master Plan is to achieve a substantial and sustainable
life improvement of the people in the Study area. - The basic agricuitural development concept
adopted within the framework of the Master Plan is to increase agricultural oulput to contribute
to the life improvement through raising the family income. - The proposed agriculiural
development in the Study area would be achieved through at first intensification of the existing
diversificd agriculture by improving husbandry technologics and development of infrastructure,
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and sccondly the éxpansion of agricultural arca with cstablishment of sustainable farming
systenis together with developing lowland rice field changing from the slash-and-bum
cultivation where applicable. : .

The unit yicld of the main crops cultivated in the Study area is stagnated at rather Jow
level in general, on the other hand the natural conditions in the Study arca are quite suitable for
wide range of crops. The following table shows the present ceop yield and anticipated yield
with appropriate agricuitural inputs and technologies provided.

“Anticipated Yield Increment

Existing Arca  DPresent Yield

Crops - Yield {ton/ha)
o R ) o
Caffee 24,380 0.3 1to2 0.7t 1.7
Tea 380 0.26 lto2 0.7101.7
Upland rice 8940 1.5 3to4 141024
Lowland rice 3900 2.6 405 1.6 to 2.6
Vegetables: '
Cabbage C 180 8 20 12
Chinese cabbage 50 6 20 to 30 14 to 24
Potato - 80 10 20 10

Notes: The anticipated yield of each crop is estimated based on the average production rate undee
inigation for the teopics, since there is no reliable duta on the ultimate crop yield in and around the
Study arca. The anticipated yield of coffee is assumed at rather conservative level referred to 5 tha of
potential yield under irrigation{Gordon Wrigley, 1988,  Nethedands MAF1989). ' '

The following table shows the irrigable land (sce Section 6.4.3) including the existing
irrigated arca of about 1,600 ha and non-irrigable area in the Study area out of 135,600 ha of
suitable for agriculture.

7 Non irigable
arca (hain acl)

_ Suitable area
Altitude(m) - Proposed cropping paliein for agriculture
: (hainnet)

: inigab!e area
{ha in net)

: C(change stash-and-burn to : :
above 1,000 permanent cropping 22,900 2,450 20,450
D system)
- D(existing arca)
Alexisting arca)
- Bi(existing and ncw arca)
C(change slash-and-burn to
600 ~ 1,000 permanent cropping 59,800 16,120 43,680
' systeny)
P{Robusta, existing area)
D{Arabica, new area,
change from stash-and-burn)
AZ{existing and ncw arca)
1400 ~ 600 B2(existing and new arca) 19,700 8,030 11,670
D{Robusta, existing arca)
AZ{cxisling and new anca) .
betow 400 B2(existing and new arca) 33,200 28,070 5130
B{Robusla, existing area) : :

ot 135600 54670 80930

62



Master Flan

1 6.3.2 Ploposed Cropping Pattern

The proposed ciopping patterns for the Study arca was formutated taklng into account
the crop suitability by allitude, the present condition of agricultural land use, and the following
basic objectives:

- to replace stash-and-burn cultivation(upland rice) with lowland rice or upland field
crops other than upland rice

- 10 promole vegetable and upland field crops especially in the elevated land

- to promote double cropping of rice in the lowland with irrigation where most of
lowland rice is under rainfed cultivation at present, and

- to expand coffec(Arabica) planiation in the clevated tand

" The proposcd cropping patterns are summarized as follows:

Altitude Cropping Wel season . Dy season
L L patteras L o

600< Al LoMand rice(135 days variety)  Lowland rice(120 days varicly)
<600 A2 Lowtand rice{150 days varicty)  Lowland rice(135 days vaiiely)
600< Bi Lowland rice(135 days varicty) Cool season vegetables, general

field crops
<600 B2 Lowland rice(135 days varicty)  Gencral field crops
600< C Upland ctops, vegetables Frost tolerant vegetables
4001000 D Coffee / tea :

The following table shows the proposed cropping area afler implementation of the
entire Study arca based on the cropping pattern mentioned above.

L {Unit: ha)
Existing - . Proposed o
Crops - lmigated  Non-irrigated Fotal
_______ Wt . Dy  Wd Dry Wet Dry
Coffce 24,400 11005 11,005 48370 48,370 59,375 59,375
Tea . 380 380 380 1,000 1,000 1380 1,380
Uplandrice 8,940 0 0 700 0 700 0
T.owland dice - 3,900 40,275 10,240 0 0 40,275 10,240
" Vegetables 400 480 §,255 . 5,230 - 1,500 S50 9755
- Cardamom 3020 00 0 800 . 800 800 - 800
Filed crops 2,530 12,360 19,830 2,000 22360 14,360
Fruittrees 0 1] 5,000 5,000 5,000 5,000
Total 41,140 53670 42,240 80,930  S8,670 135,600 100910

As scen in the above table, the total cultivated area could be expanded lo about
135,600 ha if {ully developed, about 2.4 times of the 41,140 ha of the existing area. Out of
which about 54,800 ha arc fully irrigable. - About 9, 000 ha of upland rice under slash-and-
burn cultivation will be reduced 1o about 700 ha while existing 3,900 ha of the rainfed lowland
rice field will be expanded and converted to about 41,1060 ha of irrigated rice field in the wet
season and 20,600 ha will be cultivated in the dry season respectively.  Existing 24,400 ha of
coffee ficld is expanded to about 58,800 ha of which 10,400 ha will be irrigated.  Area for
vegetables irrigated will be about 300 ha in the wet scason and 8, 190 ha in the dry season while
the non-irrigated vegetable arca wﬂl be about 5,100 ha and 1,500 ha in wet season and dry
seasoi, respeclwely
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6.3.3 Proposed Farming Practices

Proper farming practices are essential for realizing the full exploitation of agriculturat
potential in the Study arca. It is necessary to introduce niew high-yiclding and high quality
variclies of crops with appropriate techniques of fertilizers and agro-chemicals usage along with
the supply of irrigation water and inslitutional support services. The present small holding
farming practices prevailing in the Study area are applied basically, such as animal power for
land preparation and transportation, manual operation for transplanting and harvesting, etc.
Although farm mechanization is now gradually introduced in the area, the rapid farm
mechanization is not recommended in the proposed farming practices in due consideration of
the large amount of investment needed at once for the individual small holding farmers.

- Regarding plant protection, proper application of chemicals will become necessary for
safe and effective control of insccts and diséases taking into account the selection of attractive
and non-harmful agro-chemicals. The minimum use of pesticides is recommended to avoid
disastrous damages by pests if nccessary with introduction of the environmentally sound
practices and under a proper guidance of the agricullural services.  The inputs and labor
requiremients for the proposed farming practices for each crop are summarized in Table 18.

The farming practices to be paid attention to are management and improving of soil
fertility in the arca.  Covering or mulching practices with leguminous crops or cut and dried
grass as well as application of organic materials as compost etc. are recommended.

Proper management of livestock is essential to promote livestock production as well
as o keep a clean living environment in the Study arca. It is recommended to develop
managed grazing lands by improving fodder which could be done with minor modification of
the traditional grazing management instead of depending only on nawral grass. It is also
essential 1o promole disease control by extension of veterinary services.

6.3.4 Anticipated Crop Yield and Production

After implementation of the Project, the yield of crops would substantially increase
and stabilize having become- accustomed to irrigation farming practices accompanied by
agricultural support services. The increase of yield without the Project is considered to be
insignificant. The anticipated crop yield is based on general ‘information achieved in the
. ropics due to insufficient research or actual resulls regarding the ultimate crop yield in the

- Study area.- - The proposed target yield is as shown below: : '

Present Wilhout irrigation ~ With imigation

Crops (towha) (ton/ha) {ton/ha)
Colfee ' 0.3 1.0 1.5
Tea 03 0.5 1.0
Upland rice 1.5 20 0
Lowland rice '
Local variety 2.6 2.6 30
Improved variety - 4.0
Field crops:
Groundnut : 1.0 1.0 20
Soybeans 1.0 1.0 2.0
- Maize 1.0 to 3.0
Vegelables: '
Cabbage 8 16 20
Chinese ¢abbage 6 10 20
Potato 10 10 20

The estimated lérgci yield of each crop is based on the average production rate under imrigation for the
tropics, since there is no reliable data on the ullimate crop yield in and around the Study area.
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The build-up period is assumed o be 5 years after completion of the eaéh Project.
‘The anticipated crop production and incrementation by the Project at full target stage in the
entire development arca of 135,600 ha is stummarized as follows:

(Unit : ton)
Present - __ Proposed
Crops Inigated _Non- irrigated Total  Increment
o Wel Dry Wet Dry  prod.
Coffee 7,250 0 16,508 0 48370 64878 57,628
Tea 100 190 190 300 200 380 780
Up!éréd nce 13670 0 0 1,400 0 1,400 12,270
Lowlandrice 10,280 ~ 161,100 40,960 ¢] 0 202,060 191,780
Vegetables 5,500 2,600 165,100 52,300 15000 242,000 236,500
Cardamom 510 0 Q 240 0 - 240 -330
Filed crops* 5060 24,720 19,830 2,000 51,610 51,610
Fruit trecs* 20,000 0 20,000 20,000 B
Total 331370 175,950 247,478 94,070 65,570 583,068 545,698

*The production of field crops and fruits is negligible at present compared to that of other ceops.

The inc'rgmeni of coffee, rice, vegetables is about 58,000, 180,000 and 240,000 tons,
respectively,  Field crops such as maize, groundaut and soybeans will be increased by about
52,000 tons, while Cardamom will be decreased along with the reduction of stash-and burn
culivation, :

6.3.5 Livestock and Fisheries

“There are about 9, 100 heads of caltle and 3,800 heads of buffalb in the Project area at
present.  The anticipated production of livestock is based on the assumed number of present
livestock in the Project area which is mostly grazed on natural lands with livestock unit of about

one hcadtha. By improving the grazing lands with intreduction of forage and the care of = -

velerinary services, the livestock unit is expected to double that of the present level.  Also by
increasing lowland rice cultivation, it will become necessary to increase buffalo for soil
preparation by increasing forage and increased rice by-products as well as by extending
veterinary services,

There is about 40 ha of fish ponds in the Project arca and the expected fish production
will be increased 10 about 40 tons per year, Besides the existing pond, about 500 ha of
regulation pond for irrigation will be constructed in the Lower Xe Set project area, which inay
have a polential to produce 500 tons of fish per year.

6.3.6  Agro-industry

At present, coffee cropping is popular and prevailing in the Study area. The farmers
intend to grow coffee wherever suitable land is available, but coffee prices are erratic.
Therefore, the farmers' economy would also be unstable depending on the coffee price. Tea
_developiment is one of the alternatives for economical stabilization of farm houschold economy.
‘It can be said that the Study aréa has a high potential for tea plantation from the view point of
natural cavironment such as soil condition and climate,  In fact, about 380 ha of tea plantation .
surroundings KM 35 to KM 40 along No. 23 National Road is cultivated at present and the
products are sold at local market and some of them are exported to Vietnam as well. 1 In -
addition, tea prices are stable and would be going up according to the World Bank price
forecast. '

Present processing activities of tea are rather conventional. Quality and quantity of tea
so far produced would cause obstruction of expansion of the export. © Therefore, modernized
processing equipment should be installed and the production should largely increase to a cerlain
extent. A farmers ‘organization of tea products should” also be established, together - with
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implementation of processing facilities, ‘which will have functions for operaling processing
factories, buying farmers' products, tradmg as cxporter and wholesaler, tcchmcﬂ suppont
services for fanmers, and financial services for expansion of tea plantation.

6.3.7 Market and Price Forecast

The population of the Study area at 2005 is estimated to be 30 % up from the present
one, applying the growth rate of 2.6% from 1990 through 1994.  The gap between the total
requirement of consumption and the total production of each crop in the Study area can be fully
supplied by the production within the Study area. In addition, if the road condition from
Pakxe to Vientiang is improved, the domestic markcet for the product of the Study area will be
largely expanded, for instance, the transportation of vegetables to Vientiane will be promising.
Consequently, potato, onion, chilies, etc. as import substitite crops can be expected, especially
at the Vientiane market, since most of these crops are imported from Vietnam unofficially at
present.

Presently, the same commodities, such as bananas, cabbages, groundnuts and
potatoes are exported 1o Thailand unofficially. It is expected that, despite the still remaining
problem of duty barrier, the market of Thailand is promising and the export volume should
continue to increase.

Exportable commeodities such as coffee and cardamom could be considered to be
marketable crops. However, coffee is the most flucuating commodity in price.  In fact, the
price rosc sharply in July, 1994 duc to a decrease of Brazil's production in June 1994,
Therefore the price of coffec may be declined in the future, although it is stitl high at present.
Basced on the World Bank: Price Prospect Report Commodity Market and the Developing
Countries(February, 1995), financial coffee price at 2005 is forecasted as follows:

R T T 2005
World markel price (USSIion) ¥] _ 3,357 2,136
Farm gate price *2 (!\ipfkg) 1,400 - 1,500 820-900

Renacks ;- 1:° inconstant 1994 price.
2: Transferring to farin gale price from world markel price is calculated based on the
: " formulation of LCEA.
Note Price in wotld market i is of hosked coffee (green hnen}, and that in faem gate s of enhusked one.

I*rom the above cstimation, the future farm gate pnCc of coffee is prospected to be
~ less than two third of the current farm gate price. However, it is thought that coffee is still
profitable compared with other commodities.  In fact, most of the annual produciion of coffee
is exported, even at the present quality. When the quality of coffee is improved, in terms of
~ harvesting and processing activities, coffee marketing in {uture would be quite promising.

~ According to the said World Bank Report, tea price could increase significantly in the
futare, if Russia would import a substantial amount of tea from India under their bilateral
agreement.  Another factor that could raise tea prices would be the lifting of the trade cmnbargo
on Iraq. Taking into consideration that tea is reported to be smuggled into Irag, its import
would increase substantially if the embargo is lifted.

6.3.8 Markeling Dévclbpmcnt Plan
(n Strengthening of Supporting Services

Trade Service Offices of Champasak, Salavan and Sekong Provinces as well as cach
district in the Study area should be strengthened providing office facilities, and manpower
improvement is essential.
(2) Improvement of Ma:kcung System

Whole sale system should be introduced to the mcukehng syslcm in the area.
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3) Market organization and facility development

Establishment of a trading point for vegetables is one of main items for a future
marketing development plan.  Through the wholesale market, operated by the marketing board,
farmers can trade in their products with a middleman at a fare price. In ‘addition, the
competitive marketing system can be introduced smoothly.

It is recommended that the tcading point be set up at Pakxong, Laongam and Thateng
town fiest, from the viewpoint of accessibility of farmers and the effect of the mode! project.
About 236,000 tons of vegetables will be produced in the Project areas,  Taking the future
production into consideration, the facilities to be instatied are planned as follows :

ltems o Specification (draft) .
Working and storage space Arca is about 300~1000 m?, platform type, 0.8 m height of
Parking lot.
Building Steel frame stricture
Parking lot 5o in width and 10m length
Wash basin With 2 faucets for vegetable washing
Office space Office space for matketing board stuff and some buyers
Coemmunication facilily Telephone or wireless radio, motorcycle
Other office equipment Weighing niaching and office tool B

With the above facilities, the market organization {marketing board) also should be
established. Marketing board is operated by the district government staff, to functioning as a
farmers' organization as summarized below : :

i) collecting and delivery of farmers’ product {(vegetables),

it) - operating of wholesale market,

ili) - agro-input supply,

iv)  market information supply, :

v}  introduction of grading system and quality control, and

vi) training of government staff of district and provincial level.

(4)  Farmers' Organizalion

There is no farmers' organization in the Study area, hence the farm input supply and
farm product delivery have been inefficient for the farmer.  Market information supply,” fanm .
input delivery, dissemination of grading system, etc. will be carried out by the farmers’
organization.  Farmers' organizations are planned to be established in each disteict.  This
farmers' organization has a decp relationship with the markeling organization. As the
marketing organization has many functions, the first step of action of the farmers organization
is to cooperate with and help the marketing organization in their activitics. Through on-the-
job training, the farmers’ ability will improve and the organization itsell will be consolidated.
Fromn the next phase, when the farmers have confidence of the operation of the organization,
the marketing organization will be incorporated with the farmers' organization.

(5) ~ Tea Product Organization

As mentioned previously, tea is one of the exportable commodities in the future.
Farmers' organization for tea product is proposed to be setup at Pakxong or km 40 with a tea
processing facility. It will have functions for operating a processing factory, buying farmers’
products, trading as exporter and wholesaler, technical support services for farmers, and
financial services for the expansion of a tea plantation. The capacily of cquipment to be
installed will be abouwt 1.0 (o 2.0 ten /day of tea {ovtput), based on the tentalive estimation of
future production. = These plans will be implemented at a medium terin phase.
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