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PREFACE

In response to a request from the Royal Government of the Kingdom of Cambodia, the
Government of Japan decided to conduct a Master Plan Study on the Integrated Agricultural
and Rural Development Project in the Suburbs of Phnom Penh and entrusted the study to the
Japan International Cooperation Agency (JICA).

JICA sent to the Kingdom of Cambodia a study team headed by Mr. Shinichi Yano,
Nippon Koei Co., Ltd., three times from October 1993 to December 1994,

The team held discussions with the officials concerned of the Royal Government of the
- Kingdom of Cambodia, and conducted field surveys at the study area. After the team returned
to Japan, further studies were made and the present report was prepared.

I hope that this report will contribute to the promotion of the project and to the
enhancement of friendly relations between our two countries.

I wish to express my sincere appreciation to the officials concerned of the Royal
Government of the Kingdom of Cambodia for their close cooperation extended to the team.

February, 1995

Kimio Fujita
President
Japan International Cooperation Agency




February, 1995
Mr. Kimio Fujita

President,
Japan International Cooperation Agency
Tokyo, Japan
Letter of Transmittal
Dear Sir,

We have the pleasure of submitting the study report for the Master Plan Study on the
Integrated Agricultural and Rural Development Project in the Suburbs of Phnom Penh, in
accordance with the Scope of Work agreed upon between the Ministry of Agriculture and the
Japan International Cooperation Agency (JICA).

The study was carried out for a total period of 17 months from October 1993 to
February 1995. The master plan for the integrated agricuitural and rural development was
basically formulated with principal aim of increase of agricultural production and improvement
of ryral life conditions, paying attention to environment conservation in the study area which
consists of Kandal Stung Area in Kandal Province and Tonle Bati Area in Takeo Province,
totalled 16,000 ha. :

The basic development plans of the project consist of six aspects ; (1) protection from
flood damage, (2) irrigation and drainage improvement, (3) agricultural production promotion,
(4) improvement of rural life condition, (5) agricultural and rural infrastructure development,
and (6) strengthening of the agricultural support institute and service systems, and these
aspects are interlinked each other to achieve the main targets of the plan. We would

recommend that the project will be soon implemented in line with the conclusions presented in
this report.

We wish to express our deep appreciation and gratitude to the personnel concerned of
your and other Agencies, your Cambodia Office, the Embassy of Japan in the Kingdom of
Cambodia, and the Authorities concerned of the Royal Government of the Kingdom of

Cambodia as well as various NGOs for the courtesies and cooperation extended to us during
our field surveys and studies.

Very truly yours,

~ Shihichi YANO |
Team leader of the Study Team for the Master Plan Study on

the Integrated Agricultural and Rural Development Project in
the Suburbs of Phnom Penh
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Feasibility Study

SUMMARY

. Th:s report presents the results of the Feasrblltty Study on the Integrated Agncultural and
. Rural Development in the priority development area identified through the Master Plan
Study carried out during a period from October 1993 through February 1995, describing

the present conditions of the Study Area, basic deve]opment concept and plan, and a
development schedule. _ .

- The pnonty development area for the mode] mtegrated agncultural development has been
- selected based on: the physrcal agrlcultural and socio-economic conditions taking into
account the fo]lowrng pomts :

Py Beneﬁt wrll accrue qurckly after its 1mp1ementat10n ' '

- The, pnorny area w111 functlon extensnvely as a model exhibition to the surroundmg

-area.

- Pro_;ect components wrll be easrly apphed to other areas extenswely

.~ Land productivity is relatively high.
- - The area:is:located near a. water source and it is possrble to introduce double
- .cropping and:crop diversification. - .

- += - Accessibility of farm. products to market is fatrly good

- Security conditionis good. .. ‘

As a-result, 1 ;950 ha in the Kandal Stung area and 1,600 ha in the Tonle Bati area were
~selected as a priority development area. The Imgatlon system, exist but do not function
. -properly at present and reliable gravity irrigation could be ensured without using the
- Prek Thnot reservoir after the rehabilitation of the headworks.

'Cambodla has an area of about 181 000 km2 Forests cover about 12,300,000 ha or 68
" % and are located mainly in the northeastern part and between the Tonle Sap Lake and the
Dongrek mountains in the north. Farmlands occupy about 3,800,000 ha or 21 %,

- comprising 2,700,000 ha of paddy fields, 1,000,000 ha of upland fields, and 85,000 ha

- of the rubber plantatioris. The cultivated areas are mainly concentrated in the lowland
around. the Tonle Sap Lake and on both sides of the Mekong River in the south of the

} country

The p0pulauon in’ 1991 was about 8.8 million and the annual growth rate was 2.8 %.

About 88 % of the total populatron lived in the rural areas, and female, totalled about

. 54 %. The populatlon density was 49 persons/km? in the whole country and 1,840

‘persons/kmz in Phnom Penh. The total labour force. was 3.7 million and adult literacy
. Tate was about 30 %. o

o -Smce the mdependence declaratron in 1959, pohtrcal mstabrlrty caused by civil wars has
o retarded the social and. economic development process, and continued to maintain a
. delicate political situation. At the 1991 Paris Conference of Cambodia, the Agreement on

" a Comprehenswe Political Settlement of the Cambodia Conflict was signed. General

“elections were held from Apnl to May 1993, and the new Royal Government was
formulated i in September 1993

'The Gross Domestlc Product (GDP) i in 1991 was 280 billion Riels (US$ 127 mllhon)
- and the agriculture sector occupied 46.9 % of real GDP. Rice accounted for 17.6 %,

-other crops and rubber 11.7 %, livestock 11.2 %, fishing 4.8 %, and forestry 1.5 %.
"~ GDP per capita was US$ 223 equivalent and its recent annual growth rate was 19 %.

: Exports amounted to US$ 51.3.million in-1991 and the principal exports were timber,

" rubber, soybeans, maize and fish/fish products. Imports totalled US$ 345.7 million in
1991 and the maln 1mports were food fuel fertrhzers raw materials, equipment and
- consumer goods - : : :

T8-1.
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The agrlcultural sector i recogmzed as. the top pnorlty sector in’ the nauonal'

* reconstruction program. For the purpose of increasing agncultura] productlwty and thus"

improving living standards, the Government has been taking effective measures such as -

- granting land ownership, introduction of a fre¢ market, and the decontrol of product

prices in order to provide more incentives to producers. The: supportmg infrastructure -

including irrigation and drainage facilities; and rural roads neéds to ‘be 1mproved and
‘expanded and the delivery of basic support services needs to be strengthened

The Mlmstry of Agriculture, Forestry and Fxshenes (MAFF) has overall responsrbﬂlty

for coordinating agricultural development activities.” The most relevant départments.in '

MAFF for agriculture and rural development are the Department of Agricultural
Hydraulics and Hydro-meteorology (DOAHH), the Department of Agronomy (DOA), the -
Central Company of Agricultural Materials (CCAM), and the Land Titling Department
(LTD). The Secretariat of Rural Development is responsible for the supervision and -
management of rural development, having a target 'of achieving at the same socm- c

© economic level as that of other Southeast Asran countrles by the year. 2000

. Construction of the dam and power statlon under the Prek Thnot Multlpurpose Prolect
~was started in 1969 and the works have been suspended due to past civil wars. : A te-

appraisal of the Project was carried out in 1991, and the irrigable area accordmg tothe
appralsal result is 4,200 ha under the "without dam conditions, 34;000 ha'if 1 1mgat10n is
given priority, and 27,000 ha if hydropower generatton is gwen pnonty

The altematmg monsoon system coritrols the climate in- the Study Area. The ‘wet season,

- the Southwest monsoon, is from May to November when about 90 % of total rainfall :

occurs. - The remaining months, the Northeast monsoon, are hot, dry and less humid -
with a potential of particularly high transpiration demands in March and Apnl Annual
mean rainfall is 1,365 mm and the monthly temperatures range from 21 °C to 35 °C.

Runoff from December to April forms a small part of the annual total From May _
through the remaining months of the wet season, floods can occur at any time: inresponse
to intense rainfall, but the highest floods tend to occur towards the end of the wet season,

- usually in September or October. The hydrograph declines rapidly at the end of the wet

season and this is similar for all years. The annual runoff of the Prek Thnot River is
1,130 - 1,620 MCM. Probable flooding at the Prek Thnot dam site is 1,900 m3/sec in a

100-year return period and 3,900 m3/sec in a 1000-year return pertod The annual
sediment transported at the dam site is estlmated to be 0.37 to 0. 31 MCM S

The two areas sandwiched between the Stung Toch and Prek Thnot rlver_s_ and e':xtendi'ng o
immediately south of the Tonle Bati River consist of active alluvial flood plains with

recent and silty soils. The lands extending south of the Stung Toch River and southwest
of the Tonle Bati River are older terraces where natural fiooding no longer occurs.. The .

proposed new dike and existing Kompong Tuol reégulator site is located on ‘an underlaid

~ high permeable recent alluvium sand layer. These soils are loose. and susceptible to © .
piping. However, the less pervious layer having 3 to 5 m thlckness extends between the_ Lo

recent al!uvrum sand and the old alluvium sand

The main soils in the Study Area were classified into 'se"V'en (7) s_oil"un—its" in' acco'rdance

with the FAQ system (FAO-UNESCO, 1974} and thirteen (13) land units were identified - -
based on their formation on location, land form, soils, native vegetation and land use. -

Land suitability-is assessed in terms of the ability to support three particular forms of land - :: .
use - wet season lowland rice, dry season (1rr1gated) rice, and dry season (1mgated)-

upland crops, and classified into "Suitable: S$1-83", "Suitable w1th Condltlons Nl" an'd
"Non-suitable: N2" in accordance w1th the FAOQ (1985) system :

s2
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: '_ :The'majority of farmland is devoted to wet season rice_"cultivation: about 1,950 ha or 81
- % of the gross Kandal Stung and about 1,600 ha or 87 % of the Tonle Bati area, As a

1.

.~ result, most of Kandal Stung-area is suitable for wet.and dry season rice, and for dry
- season upland crops, and more than 90 % of the land in the Tonle Bati area is suitable for

wet and dry season nce and upland crops

The Study Area is under the junsdrctron of the Kandal Stung District of Kandal Province

~(the Kandal Stung area) and the Tonle Bati District of Takeo Province (the Tonle Bati
* area): The Kandal Stung area includes 24 villages belonging to 13 of the 23 communes of
: - the district, and -the Tonle Bati area includes 9 villages belonging to 5 of the 11

. - ‘communes of the district.” The Kandal Stung area covers about 2,404 ha and the Tonle
. .Bau area about 1,828 ha in gross '

: The populauon of the Study Area in 1993 was estimated at about 8, 924 (5. 6 person/

family) for the Kandal Stung area and about 5,814 (5.5 person/famrly) persons for the

*Tonle Bati‘area.” The proportion of the female population is about 53 % in the Study

"~ Area. The Study Area seems to be relatively homogeneous in terms of the socio-

economic position of the families and no great differences have been discovered, eitherin

- ‘size of land holdings, assets, income, or type of house owned by the families. A quite
vulnerable group in the area would be the Female Headed Households (FHHs) without
-adult male members, which account for about 28 % of families in the Study Area. The

most problematic points of FHHs are the lack of manpower for ploughing fields and a
shortage of funds, Another problem f0r FHHs is the lack of child care centres in the

_ -dlsmct

' Both dlstncts in the Study Area have a similar curatwe public health services structure;

" headed by a district hospital of about 100 beds, and each village (khum) has an mﬁrmary

- or khum clinic assisted by a khum Health Committee. Public health services in both

districts are supported by foreign NGOs; 24 Hr TV supports the District Hospital while
WVI has a Primary Health Care Program in the Kandal Stung district. In the Bati district
JOCS provides support to the District Hospital and to Primary Health Care, However it
can be concluded that the public health services in the Study Area, even with the
assistance of NGOs, have got a long way to go in providing adequate services to the

© people, due to a shortage of staff such as nurses and midwives in a number of khum

clinics. Some clinics have been damaged by war and are not functioning properly. There

-are several primary schools and some lower and higher secondary schools. The socio-

economic survey results of the Study Area  show that more than 80 % of children
between 6-16 go to school.’ There does not seem to be a significant difference between

B girls and boys attending school Classrooms are not sufﬁcrent to cope with the enrolied

. puplls

B 'Farrmng acuvmes are erther performed by males, females or both. Ploughing and

" threshing/pounding is traditionally done by mer, and mostly in groups or with hired

labour, - Transplanting and harvesting are women's jobs. Manuring/fertilizing is mostly

-+ done by the female members of the family while seeding and weeding are activities

‘performed by both male and female family members. Both districts.are largely similar in

- relation to the tradmonally female activities such as cooking, washing the dishes, cleaning
.. the house and’ going to the market for shopping. ' But, while water carrying, firewood
" collection and caring for ili famrly members are very much shared activities in Kandal

- Stung District, the respondents in Bati District claim that the first two activities are

B pmdommantly done by rnales, and the ﬂ’lll’d is predominantly a ferale activity.

12, F

~Pr1vate land ownersh1p has been granted and the registration of land titles in the Study

- < :Area’is being prepared by MAFF, The average land holding size by household is 0.9 ha

e - for Kandal Stung and 1.4 ha for the Tonle Bati areas, The agriculture in the Study Area

N is dominated by. rice ‘cultivation and most of the farm land is rainfed lowland rice fields

. .with & rather low average unit yield of about 1.4 ton/ha. - A typical pattern is rain-fed

L smgle croppmg in the wet season, however, annual double croppmg using 1rr1gat1on is

X
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done in a'very limited area. The early r:ioe,.mcdiu'mﬁ'c'é and _lat_éri_(:e cﬁ_lt_iyéléd--durihg the

' rainy season is 120 ha, 1,170 ha, and 780 ha in the Kandal Stung area, and 130 ha,

1,120 ha and 480 ha in the Tonle Bati area, respectively. In addition o rice.cultivation,

. farmers grow other crops including vegetables, bananas, mangoes, and guava in limited

areas in home gardens. Livestock raising is also very important in the Study Area. Most

-farmers keep pigs and poultry. Cattle is raised t_’t)r_ ploughing and haulage. -

* Transplanting, using the wet nursery methods is a common practice for growing rice in -

13.

14,

the area. The farmers use farmyard manure as a basal dose and use. chemical fertilizers
such as Urea, averaging 20 kg/ha, and Compound. (:16:20:0.) averaging of 80 kg/ha.
Plant protection is. usually not required because of low damages by insects and disease.
Farmers rarely use chemicals, especially for brown plant hoppers: in March to April.

* Harvesting and threshing is doneé manually. .The threshed paddy is well dried under the
~ sun and stored in a granary at cach farm-household. At half the number of villages, .

privately owned rice mills are providing services for the surrounding villages. At

 present, almost all the villagers use a rice mill: for milling rice for their.own consumption,
" instead of the pounding method. At present, the marketing of farm products in the-area is

under a free marketing system:and no government control i observed, except for farm
inputs supplied by the government  mainly fertilizers and chemicals ). Usually farmers

~sell their products, especially paddy, pigs and poultry, whenever cash is required, to
‘middlemen visiting each individual farmier. No organization has been established for the

marketing of farm products, and the farmer has less power. 10 negotiate with the
middleman on the prices of theit products. = =~ . L A N UL T

The total productioh of rice, palm sugar and the number of livestock raised by the S‘tuay

-Area in 1993 are shown below: - .

_' Ttems - " ‘Kandal Stung Area . ._'Ton.leBﬁti Are_:ai' L T SR
" Paddy (ton) 2000 2400

Sugar (ton) L1000 SRS {1 I T
_ Cattle (head) __ 3000 3400

Pig (head) _ Ligo - 1,400

" Pooltry (head) 900 S i "'1_8-,9001'-

The Study Area’s main economy base is rice caltivation, but the-production is not

* sufficiently high due mainly to an irrigation water deficit-and a shortage of inputs and .~
improved techniques. The farmers are at present earning income basically. from rice”

cultivation, but the majority of farmers maintain their living supplemented by other
incomes, livestock, sugar, wages, etc. The gross income of farm households in the
Kandal Stung area is estimated at about 370 US$ for farming and 160 USS$ for off-farm

- activities, totalling 530 US$. Farm household income in the Tonle Bati area is estimated

at about 570 USS$ for farming and 30 US$ for off-farm activities. “About 30 % of the

gross income in the Kandal Stung area is derived from off-farm incoime, while more than - -

95 % of the gross farm income is dérived from rice production in the Tonle Bati‘area.

The average annual living expenditures in the Kandal Stung and the Tonle Bati-areas is . - '

estimated at about 480 and 520 US$, respectively. The study on farm budgets makesit -

clear that the farm economy for typical farmers in both Kandal Stung and Tonle Bati areas s

remains at a subsistence level. -

Agricultural support services are offered by-_M_AF"F at the central level, the Prqv.inrcial:, :
Agricultural Office at the provincial level, and the District Agricultural Office at the district -

level. DOA‘in MAFF is responsible for the formulation of an éxpériméntal plan at the .- -

national level and for the monitoring of food production in the country through provincial
agricultural offices. There are seven (7) agricultural/rural development centres under.

DOA, and most of them are receiving support from NGOs.  Each centre; provides . S

S-4



Feasibilily Study

. services. for irrigation water management and farm input supplies: for rice cultivation.

- However, most of the centres are forced to scale down their activities mainly due to

. shortages of manpower and budget.. CCAM distributes agricultural inputs, mainly

fertilizers, chemicals, and some agricultural tools such as sprayers through the

O agncultural development centres, and provmcral and district offices at fixed Government

| - prices. Timely distribution of the inputs is:not always carried out mainly due to a

T shortage of manpower and facilities. A small amount of fertilizers is often sold through

- private channels at rather high prices and some small farmers, espec1ally the poorest, are

unable to obtain the necessary inputs.

: Agncultural extension work in the. Stady Area has been carried out under DOA, by the
. Tonle Bati Agricultural Development Centre (TBADC) in the Tonle Bati area and by the
. Kandal Stung Rural Development Centre (KSRDC) in the Kandal Stung area. The area

.covered for the agricultural exiension by KSRDC is about 375 families in 12 villages

~ . belonging to 3.communes. Most of the activities concentrate on community development

through small scale agricultural credit. But service is not provided for the priority
. development area in Kandal Stung On the other hand, TBADC substantially provides

o agricultural support services in cooperation with the District Agricuitural Office. These
- services include irrigation water supply, agro-input supply and extension works such as

rural credit, operation of a demonstration plot to show farming techniques for fertilizer
- application and improved varieties, and community development such as repairing of
rural roads, digging wells, and education of teachers for primary schools. The activities -
- of the centres and agricultural offices are very hmtted due mainly to a lack of qualified
' manpower, budget and facnlmes - ' :

The area and families covered by the small scalé rural credlt scheme are still very limited

“due mainly to a shoriage of funds and qualified manpower. The items of activities

- covered by the credit are mostly vegetable gardens, pig raising, and the operatlon of small
- shops in the villages, There are no large differences between men and women's roles in

the credit. - The Family. Food Programme (FFP), sponsored by UNICEF and
1mplemented with the assistance of the World Food Programme (WFP) and the Khmer
Women Association, specifically targets poor families with children under five, FHHs,

. widows, etc. At the more general level of the overall the health status of the population in
- the Study Area, it should be noted that, apart from government services provided through

a district hospital and several khum heaith clinics, NGOs in both districts are active in the

' ﬁanary Health Care (PHC) field W VI and 24 Hour TV in Kandal Stung District; JOCS

in Bati District). This includes such activities as the 1mpr0vement of the domestlc water

- supply, samtat.ton vegetable gardemng, and vaccmanon

B
. Kandal Stung area. . At first,. the' Prek Thnot By-pass Channel with the Tuk Thla
- .Regulator was constructed at the National Road No. 3 crossing, together with a road
- .dike, the Kompong Tuol Regulator and a flood dike. Irrigation canals and their related
- structures were then constructed in the Kandal Stung area, following latitudinal and
o longltudmal grid hnes regardlcss of the topographrc COHdll‘.lO[lS

Durmg the Pol Pot regrme 1975 79, an 1rr1gat10n canai system was constructed in the

.'The 1mgatlon area env:saged in the Kandal Stung area is 3, 100 ha, for which water is

i - diverted from the left bank of the Prek Thnot River about 1 km south of the Kompong
" “Tuol regulator. In 1987161991, the rehabilitation of the irrigation facilities was executed

- by the Department of Hydrology and the joint effort of the Kandal Stung District and
- Kandal . Province,. under. the assistance of MCC (Mennonite Central Committee).

| . However the National Road No. 3 dike was washed out by the August 1991 flood. In

" February 1992, rehabilitation of some parts of the damaged canal embankment and
_ structures. of the Kandal Stung Project. was executed by the Mekong Secretariat
(executmg agency) ‘But in October 1992, the road dike was washed out again by flood,

- “and rehabilitated again in December 1993. However, the dike was destroyed again in

- August 1994 by flood. Therefore the water supply to the Kandal Stung area has not
Ty been ensured since then v
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: 16 Dunng the penod of 1975- 1979, the canal- system of the T onle Bati Project, for the

planned area of 6,000 ha was constructed, of which water was divérted from the Tonle -

Bati Lake. During 1987 - 1990, the ungatron system was reliabilitated by the Department R

- 'of Hydrology with the assistance of WCC for an area of about 900 ha. -However,
- - irrigation facilities are presently not functioning well due to insufficient rehabilitation, -

 system. At the head of the ‘main canal, an intake and pumping; station were installed.

17.

insufficient water Ievel/storage of the Tonle Bati Lake, and the lack of an éffective O&M

The pumping station is used for supplying water ini the dry’ season. The operatlon and
maintenance of the facrltttes is made by the Bati Drstnct ofﬁce L '

In the Study Area, there are about 6. 5 km of natxonal roads( NR No 2 and No 3) and .'

- about 16.4 km of provmcral roads. The National Road is mostly paved with asphalt. -

The provincial road is asphalt- paved but is severely damaged so that only four wheel

- driven car; can pass in the rainy season. District roads remain unpaved and are affected

by erosion. The district road of Kandal Stung is impassable dueé.to damage 10 a bridge on
the irrigation canal. Farm road networks are insufficient for the efficient transport of

farm inputs and outputs. In the ralny season, these roads are barely passable by car due_"

Tto mud or serrous erosion,

Ground water is the main source for dnnkmg and domestlc purposes In- most of these' '

-wells, water is drawn with a well bucket. Tubewells are equlpped with manual operated . .

pumps. River water or pond water is also used for domestic purposes.: In the dry season .

many wells are dry forcing villagers to take water from other water sources ‘such as Iakes, S

canals or ponds. Generally they are faced with a severe: shortage of domesttc water

Basically, a commune clinic is provrded for each commune. The exlstlng condttlons of
five clinic buildings are :-3 in good condition, and 2 in-marginal condition. - School

facilities such as building, books and science equipment, are inadequate.. Some wooden .

buildings are in such'bad conditions that replacement or additional” bu11d1ngs are .
indispensable in improving the quality of educatlon There is no commumty centre in

“the Kandal Stung and the Tonle Bat1 areas.

18.

Market Facilities in the Study Area are satlsfactory, however thelr fa’cilities and access to :
the market areas need 1o be 1mproved the mill fac111t1es at present are mostly sufﬁcrent
in quantity and quahty :

The most striking feature in the Study Area is the absence of natural systems such as .
undisturbed forests or wetlands. Consequently, biological diversity is poor and larger .
animals are not evident. Water is plenty in the wet season but dries up in the dry season,

resulting in severe shortages for domestic use. River and canal banks ar¢ eroding and =~~~

riverine vegetation, which provides natural stability to river banks, has disappeared in -
many places. Although livestock are reared extensively, the integration of ctops and
livestock husbandry has not taken place with any seriousness.  Often manute goes: to
waste. - Pigs and poultry are free range, thereby maklng the exereta unavaliable '

Firewood is in short supply throughout the Study Area Part of the domestrc needs are

- supplied by home gardens and from nearby wet lands. In the Tonle Bati district, part of -

the firewood demand is met by the Phnum Thamao forest reserve Wthh is nearly :
denuded. N .

The Ta Prohm Temple at Tonle Bati is a place of archaeologlcal 1nterest It is near the. :

Tonle Bati Lake, which is also a récreation area, very ‘popular dunng hohdays The-_. S

recreatron area is in poor condition, w1th ev1dence of large scale erosron

19. The major physrcal and socio- economic constramts in the Study Area are summanzed" '

below
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: Embankment materials surrounding the proposed '
- dike site are considered to be undesuable due to their

dispersive property.

* Soils in the older terrace' geomorphic province, lying South-

west of the Study Area, have low fertility, requiring a large

- -amount of farm inputs for effective production.

Inadequate timely waier'resources available in the dry season
and through the early months of the wet season, and

s High potential for severe flooding both in terms of damage to
irrigation facilities and by the mundatlon of cropped areas later
in the wet seasoil.

Shortage of expenenced engineers and techmcal staff in

" planning, design and implementation, and a lack of funds for

rehabilitation / reconstruction and operation and maintenance

- Inadequate design and implementation due to a lack of design

standards and construction specifications, and

-Lack of a systematic operation of the irrigation system
_ including O&M organization.

. Insufﬁcxent number of rural water supply facﬂmes and the

drying-up of water sources in the dry season,
Muddy rural roads in the rainy season making it difficult to

- maintain daily transportauon access, and -
- - Inadequate provision of facilities for community organ;zatlon
* development, and health care services.

Insufficient supjﬁly of certified seeds, and
agricultural inputs such as fertilizers and chemicals and

,Lack of supportmg services and 1mprovecl techniques.

'No sufficient extension services to FHH families,

Lack of sufficiently skilled Government staff, and

_ Lack of credit opportunities at reasonable cost/interest rates.

River and canal bank erosion, and
Shortage of ﬁrewood supply.

The farmers needs and expectauon for agrlcullural and rural development are

L _summanzed below

Major expectatmns in the dry season
1) Supply of irrigation water
- 2) Supply of domestic water’
- 3) '-Sufficient health services o

" Major expecl;auons for productlon '
~ 1) Sufficient supply service of fertlhzers and agro chemlcals
-2) Need of drought animals _
3) Supply of 1mproved paddy seeds -



20.

vy soty

'Ma]or expectatlons for hvmg condrttons :
. -1) Increase of food for home consumptron
- 2) Sufficient school facilities
3) Increase in hvmg expenses
4) Convenience of medical services.
- 3). Sufﬁcrent program for FHH

In due consideration of the Govemment pohcy appl:ed to the agncultural and rural

- development as well as the present socio-economic-conditions of the Study Area, it is
- presumed that. the following are regarded as the ultimate objectives and dévelopment
3 st:rategres of the mtegrated agncultura] and rural. development of the Study Area:” -

(t) The ob]ecnves of the mtegrated rural development plan are to achieve 3ubstant1al
~-and sustainable 1mprovement in the hvmg condmons of the mhabltants of the -
S Study Area. : . .

- {2) To achreve the ob_]ectlves of development the strategy adopted is to 1ncrease
.. farming output in the area through improvement and development of 1rr1gat10n

drainage and rural 1nfrastructure together with surtable supportmg servxces and
* - schemes. :

Aceordmg to the development needs and the nat1onal development pohcy, the objectwes :
for development of the whole area are descnbed as, follows L '

A To raise farmers meome level through the enhancement of agnculture,.
especially rice and livestock production, and by the effectlve ut111zatron of land
- and water resources in the Study Area S :

(2) To contribute to reglonal and nattonal needs to mcrease nce productlon w1th the
aim of achieving self-sufficiency. . : .

(3) To raise the llvmg standard and to 1mprove rural peoples hfe through |
mcreasmg farm income and extendmg servrees :

The practlcal targets set. up for the above ob]eetwes are as fo]lows s

(i Production and self—sufﬁcnency in rice -

To supply 310 kg of paddy for consumption per capita per year on the bams of |
a production target of 400 kg per caplta N :

(ii) Income generatlon , ' :
To increase the present level of total annual farm household income of about -
1.12 million Riels (US$ 509) to more than 3.0 million (US$ 1,364) or morei :
than 2.5 times the present level, wrth an annual increase rate of 10% :

(iii) Living cost and meal cost : '
To reduce the ratio of the meal cost (Engel 3 coefﬁcnent) to less than 50% of
the total living cost, and {0 reserve about 10% of annual i mcome '

To achieve the objective mentioned above and solve the present problem the followmg
plan w1llbeexecuted AP

(1) Trrigation and drainage facilities lmprovement
(2) Agricultural development,

" (3) Agricultural supporting services, =

(4) Farmers' organization development,
(5) Rural infrastructure development, = -
(6) Living standard improvement plan, and

88
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(7) Estabhshment ofa model area. '
(8) Land scope lrnprovement regardlng envrronrnentai aspect

c : 21 ’I‘he avallable amount of water of the Prek Thnot River for 1mgauon development of the

Lo Study Area is as follows

P ;-(1) Runof Rwer Water

_The flow available for the S'tudy Area is estimated to be the residual flow after shanng
.the gross irrigation demands of the irrigation schemes located/envisaged upstream of
the Tuk Thla and Kompong Tuol regulators. The average monthly flow denved from

- the 10—year series of resrdual ﬂow at Tuk Thla is shown below:

_ Average resndual flow at Tuk Thia for the 10-vear desrgn period (MCM)
~'Jan. Feb. Mar Apr. May Jun . Jul .Aug Sep Oct Nov ~Dec Year
TukTh!a 8.0 53 4.5 -6 4 ©33.0 79.0 140.9 199.0 318.6 433.7 147.9 692 1446

L (2) Wrth Prek Thnot Reservoir

22,

- The 1mgat10n potential "with dam.condltion is estimated at the range of 25,000 ha
(maxlmum firm power) to 35 000 ha (1rr1gat1on prlority) based on the ‘double
cropping plan ' :

_ The proposed croppmg patterns are formulated for the ’ w1th and without Prek Thnot
Reservorr conditions™ as shown below, on the basis of the followmg bas1c pnn01ples

4. 100 % of wet season nce under 1mgation of which about 20 % would be local
vaneties : _ : _ :

b. 50 % of 1mproved varieties of dry season rice, 30 % of upland crops such as maize
and soybeans and the remaining 20 % for fallow.

‘c. The croppmg penod varies according to farm labour- availability in the farming
' season, particularly for transplanting and harvestmg, and the avallabrhty of 1rr1gation_
water durmg the plantmg season. o

Kandal Stung Area S " Tonle Bati Area -

: Crops - e ‘Wetseason Dry season Wet season - Dry season

(%) (ha) (%)  ‘(ha) (%) (ha) (%)  (ha)

Rice: . S e.1000 1,950 .46 . 900 100 1,600 50 800

Earlydryseasonnce L T 46 L9000 50 800
‘Early wet seasonrice - . 50 - 975 . - 50 800

Medium wet seasonrice 30 . 585 30 480

‘Local varieties 20 3%0 20 - 320

o Maize & soybeans -~ . .. 14 270 . 15 240
- Vegetables ~ Lo T 270 .. 15 240
. -'CI'OD mtensny/total a:ea - '100' I 950 74 . 1 440 '_100- ' 1' 600 80 1,280

23,

It is necessary to mtroduce new h1gh yielding varieties or hybrid seeds w1th the
- appropriate use of fertilizers and agro-chemicals (minimum use and environmentally

'_ " sound ‘chemicals such.as Fenitrothion, Buprofezin, Dithiocarbamate, Benomyl) along
with the’ prov1510n of 1mgatlon facilities and institutional support services. The present

- farming practices prevailing in the project area are basically- applied including animal

- power for:soil preparation and transportation, manual operation for transplanting and
o iharvestmg, ‘wel nursery- system and ordinary- transplanting method. Taking into
.~ consideration | the present circumstances, rapid introduction of full mechanization is not

practicable in the area, but'some mechamzatlon is necessary, especrally for chemical

-_’apphcatlon threshing rice, and shellmg maize and groundnut,

f $9.
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'Regardmg plant protection,” fanners should choose the chemlcals through consultanon' o
with the Agricultural Development Centres and their services and it is‘'recommended-to -

R ‘apply these under the guidance of the agricultural extension worker. It is recommended to -

24,

25.

26. .

~ exisling Agricultural Development Centre in the Tonle Bati area and the ¢stablishment of -~ -
a new agricultural development centre in the Kandal Stung area. The majonty of services

 “organize an integrated pest management system for the protection the’ crops as well as the,.'-
environmental conservation of the area.” To promote livestock production, it is
recommended to produce secondary crops for feed and to construct proper shelters to
‘manage feeding effectively and for the better health condition of the animals: Itisalso = - .
essential to promote disease control'by the extensron of vetennary serv1ces such as’
.vaccmanon and the breedmg of healthy ammals : f_ Do o

-'The target yleld of crops at the fuil development stage is expected to be as follows _. '

crop ='HYVrlce B ,maize-' .soybean's‘-" ‘ groundnu'ts' imung.beansl .'se.same
vied T 40 30 20 15 10 12.

. The anticipated annual rice productlon in the Kandal Stung and Tonle Batt areas at the" -
‘full target stage, is estimated at 11,010 tons and 9,280 tons; respectively. The present = -
rice production is estimated at about 2,900 tons and 2,400 tons; therefore the incrément -

of rice production by the pmJect is expected to be about 8 100 and 6 400 tons,
respectlvely '

The anttc:pated mcremental productlon of upland crops and ltvestock 1n both the Kandal' B
Stung and the Tonle Bau areas is estlmated as follows ' .

KandalStung o 'TonleBa'tl :

Crops Plantedarea __Production. - Planted aréa . Production . "
o - (ha T ewT @@ (o)
Maize 270 . 810 <. 240 T 920%
* Soybeans . 270 . 405 - 240 360 -
Vegetables - 270 C2700- 240 T 2.4000 05 o
Livestock(head) _ R 1,440'-._-.-' e .1280 T

The area is located in the suburbs of Phnom Penh and is. densely populated with a htgh S
- increase rate. It is anticipated that rice demand will considerably increase under these -
circurnstances, and livestock production will also increase, especially for the markets of -

Phnom Penh, due to a rise in consurnptton brought onbya change of dlet for protem

The anttcnpated agncultural benefit after the 1mp1ementat1on of the pI‘OjCCI’. is esumated to - |
be about US$ 2.5 million for the Kandal Stung area, and US$ 2.1 million for the Tonle -

Bati-area. From the vnewpomt of the individual farmer's economy, a typical farm budget ¢
was evaluated under "with project” conditions. As a result, the net income obtained by -

each farmer would be sufficient to pay more than 3 million Riel(US$ 1 ,364) for annual

living expenses mcludmg foods, welfare, and educat1on and to-eamn a certam net'_
reserve, _ _ '

“The economic 1ncremental agrtcultural beneﬁt evaluated for the pnonty areas is esnmated-. e

at US$ 2.1 million and 1.8 mllhon for Kandal Stung and Tonle Ban area respecttvely

The strengthenmg of the suppozt services in the pnonty area 1ncludes the acuvatton of the

including. agncultural extensions, . agricultural input supply, credit services; water =

management of the irrigation system, management of the rural infrastructure, and rral -

life 1mprovement activities w1ll be made through the Agncultural Development Centres

Cosd0
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- The o"peration: plan of ‘the centre is formulated taking into consideration the close

.- cooperation and coordination between each district office, the relevant research stations,
- development centres, other projects such as the IRRI-Cambodia Project, and various

-~ -activities regarding the life 1mprovement extension. It is proposed that the agricultural
- supporting services at the. initial stage in the project area will be carried out by the
“Agricultural Development Centres, which will be operated directly under the management

of the Department of Extension. And afterward, operation of the Agricultural
Development Cenitres with sufficient qualified extension workers and facilities will be
transferred to the management of each district office. The suppomng services extended
by the ceritres are as follows: .~

- Extensmn of agriculturat techmques ' '
- Agricultural 1nputs and equrpment supply, rural credlt supply and agrrcultural
_insurance system, -
- _Assistance and guidance for operanon and mamtenance of 1rrrgauon and dramage
.. and provrded rural infrastructures, and
- Life 1mprovement extension services

_' -:The proposed agncultural extension services will be provided mainly for food (rice) and
- other secondary crops; and livestock raising, mamly pigs, poultry, and cattle for draft
. power, through the provision of trained extension personnel, vehicles and equipment,

" and office buildings to be constructed. The key points of emphasrs in the agncultural

27,

.extensmn are as follows:

- Introducnon of 1mpr0ved vanetles,
- Supply of planting materials, :
- Demonstration and guidance of cultwatlon techmques
- Extension of livestock- production,
= Introduction of ‘a vaccination service, and
- _Momtonng and evaluation.

'”There is not an effectlve farmers orgamzatlon for the various support services through
~the agncultural development centre in the priority development area at present The

followmg are the ant1c1pated groups to be established:

Water users' assocmtron(rmgatron water),
Drinking water supply group(wells), .
- Small farmers' credit group, :
- Cuitivation techniques study group,
. Life improvement leading group, and
?-'_FHH/womens group :

mReoTs

_The Kandal Stung area will be served by 1,950 ha. which is eéstimated on the water
~ balance simulation with an 1mgat10n dependency of 4 out of 5 years. The followmg table
' shows the sahent features of the 1mganon facrlmes _

- Deseription’ .+ ° ‘Unit = Quantity
- Main canaly - o B S
- Improvement. . .-.- - ' (km) ‘ 5.3
. Lateral: S R B S
¢ - Improvement - o (km). T . 8.2
.= Conswuetion, - S (km) - . - 4.0
- Tertiary-canal; . - .~ Lo ‘ R .
. Improvement!constmcnon : cokm)y- 07 568
. Quaternary vanal:’ IR “ 7 (ha). ©o.1,950
* - Drainage facilities: : T
) - Main canal - (km) 18.1
L .. -Tettiary.canal = . . 0 _ e (km) . . 64.6-
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,'The Tonle Bati -area w1ll be served by about l 600 ha based on the water balance L
_simulation as mentioned above, and the rmgauon facmtles are prov1ded from the

: following desngn con31derat10ns

) 1')' :‘Avallab]e river dlscharge of the pro;ect area from upstxeam,

2) . Tonle Bati lake water level at 7.8 m,

o 3) - Pump irrigation during the low water penod of. the Tonle Batl Lake,

30.

.~ 4} . Priority pump 1mgatxon in the elevated area dunng the dry seasor,
. 5). . Separate irrigation and dramage system, and- . - _ _

6) . Future development

The followmg are pnn01pa] features of the 1mgat10n and dramage facﬂmes

: Descnpnon . L _.Z _'Umt : Quantlty
. Main Canal o LT T e 5 S
' -Improvementofmamcanal B ' oo e k) g, 3;-" SRR
-Consn'ucuon ofmamcanal . (km).. L e = T
: ~Improvementofex1stmg Lateral o Lo ks e 89
,-Consh’ucttonofLatera.l o o (k'lﬁ)' N e b
: TemaryCanal : P e e ,
“'- Improvement of existing teruary canal _ G m) e 15 e
- Construction of tertiary canal . _ Co(km) o BB T
Quatemary canal system ' S ) e 16000
Improvement of Tonle Ban Lake Related Structures_‘ e e N
- Intake - _ o . ooAmes) [ SO
- Pumping Station _ - S nos) o o
- Spiflway of Lake S moes) o o 1
-LakeDike ) T LS
' Improvement ofConnecuon Canal ' B T A T U
- Connection canat .~ - _ AR S Gm) e
- Stung Toch Regulator B S (oS e T e T T
- Stung Toch Dike R BEEEE (km)y . - 1.0 .
- Kandal Stung Regulator . C T o) s
Improverent of Dramage canalsandstmctures A R
- Main Drain o (M) s 1040
. = Secondary Drain S oo kmy o T I3
- Tertiary : S ) _: 418

Improvement of the Tuk Thla and Kompong Tuol regulators are. a prereqmsue in the-" S

development of the Kandal Stung ancl Tonle Batl areas.. The 1mprovement plan is-
described below. : ‘ ‘

a) Design flood without the dam o 1 900 m3/sec (100-year feturn penod)
b) Required intake water level L BELI11.50m for water 1ntake
¢) Allowable maximum ﬂood water-level EL 13.00 m o

The following five alternative cases are studied for the determmatlon of the proposed_

plan:

Case-1  Improvement of the Exlsun_g Regulators and Construcuon of an Addltlonal o |

Overflow Type Splllway

Case-2  Improvement of the Ex1st1ng Tuk Thla Regulator and Constructlon of an_ :
' Additional Overflow Type Splllway
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Case-3 .. Improvement of the Exrstmg Tuk Thla Regulator Replacement of the
- - Existing Kompong Tuol Regulator, and Constructron of a New Overflow
Type Spli!way L

o Case—?_l_ - Improvement of the Exrstrng Tuk Thia Regulator and Replacement of the
“ . Existing Kompong Tuol Regulator with a New Regulator consisting of a
Rubber-made Dam and Bridge.

Case—'S | Constructron of a new regulator at Kompong Tram which is located about
- _.25 krn upstream of the existing Kompong Tuol Imgatron Intake '

In Case- 1 and Case- 2 the proposed works requrre more than 650 m of over flow
- spillway along the National Road No. 3. It will be necessary to remove existing houses

- -and a by-pass road. In regard to the rural people llvmg around the site, these two cases
wrl] not be proposed : :

' Accordmg toa prehmmary cost estlmate for Case 3, Case-4 and Case 5 Case-4 is more
costly than Case-3 due mainly to the high cost of brldges inherently required by rubber
. type weirs. Case-5 is also not economical due to the expensive cost for a division weir,
. bridge, and a headreach canal for about.25 km Jong to Kompong T uol Accordmgly, itis
e proposed to adopt the 1rnprovement plan givenin Case-3.

. "The proposed 1mprovement works are summarmed as follows

R -Tuk Thla Reguiator L -Replacement of gates, ( 6m X 3m x5 sets)
S Kompong Tuol Regulator Replacement of existing regulator, . -
: Lo . { Gate: 6m x 8.0m x 5 sets, bridge: width = 15 m)
L. Sprllway 2 o .. Overflow type, 400 min length
= Route National' No. 3 - Total width 15 m, asphalt pavement and w1dth 9m
: -~ Flood Dike on Upstream: .. - Length about 5 km, top dike width 4 m
e Tele-commumcatron system Marn branch and two srte statlons

31 _The overall water management of Prek Thnot river will be carried out by the Ministry of
IR Agnculture and Forestry. The responsibility of operation and maintenance of the
- - irrigation and dralnage systems will be divided into two types of administrative bodies,
. '1.e., a project operation body, responsrble for the head regulator to the lateral systems,

o and water users group responsrble for tertlary rmgatlon and the dramage system

LT The Water Management Dmsron in. DOAHH will be respons1ble for the operatron N
-maintenance, and management of the head regulators and localized reservoirs in order to
“ensure the equitable water management and safe operation of the large facilities. The

..+ local governments-concerned will be responsible for the operation, maintenance and

= management of the main canal up to the lateral systems, ‘To co-ordinate smooth operation
- and maintenance of the 1mgauon system and water management. of the Project, the
- provincial and district irrigation committees will be orgamzed at provincial and district
- government levels. They are made up of representatives of the provincial or district .
-~ ~-government offices, mcludmg the agriculture office, the publlc -works office, the rural
Lo =development ofﬁce and the pohcel mrlltary ofﬁce R

L _The O&M secnon wnll prepare a seasonal water drstnbutlon schedule mcludmg rotational
- blocks for:dry and rainy season cropping, respectively. It will.submit the prepared -
.. irrigation schedule to the chairman of the Irrigation Commitiee for its approval. After the
- approval, the irrigation schedule wrll be: announced to. the water user's assocratron before
we stanmg crop cultrvanon ' L c . .

. The 1mprovement of provmmal drstnct and farm roads will made using asphalt or gravel-
. ..-metall:“In_order to stabilize the supply .of domestic water, additional tubewells are
i ?_.-proposed to be provrded where ex:stmg wells are msufﬁc:ent Regardmg health serv1ces
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facilities, it is proposed to 1mprove the exrstlng Khum chmcs whose facrllttes have. '

severely detenorated and to'construct new clinics in place of those destroyed during the -

‘Pol Pot regime. Since the present primary school facilities: are very poor and -
: substantraliy short of classrooms, 58 additional classrooms are proposed to be provided
“in the Tespective Khums, to be used as multr purpose facrlmes for rural socral structure

1mprovement
N " Facilities - . ~ Unit - Quantity -
TRoad T T T AT
Trunk - ' . Provincial (k) 149" - Asphaltpave. .
. Famorruad oo Gm)l 226 G!‘?!velpa\reg S
 Tubewell DepthmorethanSOm S Mos) L 2T
- o Depthless than 50m "~ * " (No) = - 74 " .. -
Khum clinic Kandal Stung ' S Noy _-;_"-‘-384 ‘m2
. TonleBai o Moy 1T 384m2
School class room . - e M) 38
e Commumtyha]l C e '-ﬁ o (No)"'_-__ i 7

The proposed measures to 1mprove food and numtron for the people are categonzed into. '

(i) attainment of food and balanced nutrition: by intensification and increase of the staple.
food crop(rice), secondary crops, livestock. raising and vegetables for home consumptron o

and (ii) educational life improvement extension work including the improvement in -

knowledge of nutrition, hygiene and health management,” the improvement of the -
effective cooklng methods covering the modernization of cooking facilities and the saving

~ of energy, the improvement in knowledge of safety and hygiene in food and domestic.

water, and improvement of the living environmient, consisting of the construction of rural

infrastructure wells for the domestic water supply, and the application of 1mproved=_ .

methods. of hvestock ralsmg, espec1ally relatmg to therr lrvmg condmons o

The measures proposed within th1s element are mostly the promotron of agncultural .
production by diversifying to cash crops,. .and vocational training on such activities as -

handicraft, weaving, and sewing. The key pornt envisaged to: carry out these measures 15 -
to formulate leadmg groups o 1mt1ate the practlces of these actwrt]es o

" To 1mprove support services for llfe 1mprovement is need to strengthen the support '
. services by reactivating and i 1mprovmg the Agncultural Development Centres and to carry.

out most of the relevant services and programmes in: cooperatron with the agricultural.
support services. To improve household management is need to educate and also offer.
practical training on the importance of clothing for safety and. health and offer trammg on
basrc accounts and record keepmg of income- and expenses S

: Commumty development is the most 1mportant for 1 1mprovmg the eondrtrons of thei _
people in the area. The proposed measures for this development dre the promotion of
people’s participation:at the plannmg stage of programs, and organizing grass root - ‘
- communities including water users' associations, small farmers credrt groups lrfe

1mprovement leading groups and FHH /women 8 group

Special consideration should be paid to health and samtatron among the envrronmental ;
issues envisaged along with agricultural development in the Study ‘Area. The rural people

at present depend on fish and small aquatic animals in the rivers, canals and ponds for. R
- their protein supply. In order to minimize the adverse impacts to the environment and to

enjoy sustainable improved agricultural production, special attention should be paid to-

chemical application for pest control, and-environmental: conservation peést control_ S

techmques such as an integrated pest management system should be establlshed

The project cost consrsts of eonstruetlon cost, procmement of: machmery, land’_:’ .
acquisition cost, engineering and administration cost and contingency.. The total costis .

estrmated to be US$ 67 million comprrsmg US$ 43 .6 million: of foretgn currency and'f_ i - )

Csa4
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'USS 23; 2 million of local currency. The constructlon time required for the Project is

- estimated at about 41 months, including the time necessary of preparatory works totalling

~about-9 months for deﬁmte design, contract administration and mobilization.. The
‘construction of irrigation and drainage works which comprise 3 major works, the

Improvement of Kompong Toul Intake, the Kandal Stung Irrigation Scheme and the

| “Tonle Bati Irrigation Scheme will take about 28 moniths, mcludmg preparatory works.

o _Rural mfrastructure w111 be lmplemented in stage parallel to the irrigation works

> The 1mplementat10n of the pnorlty deve!opment will be concentrated in the Kandal Stung

area of 1,950 ha and the Tonle Bati area of 1,600 ha The 1mplementat10n program will
include the followrng _

o (1) Agncultural development

- Improvement and strengthenmg of agncultural support- serv1ces, and

B Estabhshment of a Rutal Development Centre, mcludmg a demonstratron farm

: (2) Development of i 1mgatlon and dramage development.

- Urgent work for. the 1mpr0vement of the Tuk Thla and- Kompong Tuol
- regulators; . - - :

. L -_ . E Improvement of i xmgatton and dramage facrhtles of the Kanddl Stung Irrigation

- Project of 1,950 ha,
Lo Improvement of irrigation and dramage facrhnes of the Tonle Ban Irnganon
R :Pro‘]ect of 1,600 ha'. : :

S _’(3) Development of rufal infrastructures

_ “Improvement of rural road network,
~-. " Construction of rural water supply facrhtles,
e Vlmprovement of village clinics, .
“~. . Improvement of school burldmgs, and
L Constructron of commumty halls

: - (4) Measures for fural life 1mprovement
- -(5)- Support services to-Women's group. :

i "(6) Measures for environment problems . .-

The main agricultural impact will be the increase in agricultural productron through

_ j;1mproved irrigation, inputs and extension services. These crop production increases will
', bring about not only the upgradmg of rural living standards in the Study Area but also the

L : lmprovement of nutrmon 1n and around Phnom Penh,

.L1vestock productlon w1ll also increase after the. proposed development A certain

portion of incremental coarse grains could be fed to livestock; which can be regarded as a

- - form of value-added farm activities. The increased livestock productlon will contribute

not only to the increase in farmers' cash income but also to the improvement of nutrition

. _j1n and around the Prolect area. R

SRR Farmers in the Study Area as well as-in other agncultural areas, especrally in the suburbs
.- -of Phinom Penh, will become familiar with modern irrigation farming practices and value-

" added livestock raising. The incentive for adopting improved irrigation farming practices
" will be greatly enhanced. Enthusiasm’ generated from this success may even shorten the
R "development penod of other prOJects

. The 1mprovement of the rural water supply, roads, commumty fac111t1es, clrmcs etc., will

/. contribute to'the development of the prOJect area, and the hvmg standard of the people

W]ll lﬁ gl-eaﬂy lmproved

Eas The increase of the net farm income wrll provrde motives for improving the living
* - ““standards of the: farmers as well as the rural economic dévelopment. In addition, the
o farmers mcreased purchasmg power “will actwate the stagnated rural markets

. "S-lS_ :
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: -Employment opportumtres for unskxlled labourers wrll be generated dunng the'.
_construction period.  Employees will be-able to gain.more experienice and skills in the

+ " various working fields. The acc_umulatron of expenence and SklllS wrll be very useful for
: theO&Mworkofthefarmers - BNt SN =

: .The need is mcreasmg to ad]ust the land use system and to lmprove the efﬁc1ency of land .

38.

39.

use, 'so that natural resources may be ‘managed to -provide benefit. for successive

" generations, . From this point of view, the proposed integrated agricultural and ‘rural =
-development by this master plan: will enablé to bring about suitable; economical and .
sustainable land use which will be expected to defmltely produce sustamable beneﬁ

A prehmmary evaluation of the proposed agncultural development plan under w1thout— _
dam" conditions has been made in order to confirm the viability of .the’ plans The
calculated EIRR is 12 %, proving that the proposed plan will bé highly viable from an.

-¢conomic point of view. As a result of the evaluation in terms of the farmer's economy,
- the net income of a typical farmer is expected to increase, by 3.1 to 4.6 times, from USS$.
+480 and US$ 520 under without project condition up to US$ 1;500 and' USss$ 2, 400 -
under "with project” conditions, for Kandal Stung and Tonle Batr area respectively.
- Accordingly, the incremental net income of thé farmers is substantially. mcreased whrch- '
proves the farmer could pay. water charges and addrtronal costs easrly > :

Itis concluded that the pnonty prOJect is jusnﬁed because the pl’O_]CC[ w1ll srgmﬁcantly :
contribute to the economic development of the priority area as well as to rural life:

improvement, in addition to the numerous direct and indirect benefits already descrlbed . e

Itis strongly recommended to 1mp1ement the pmject as early as possrble

The 1ntegrated rural development herein conce1ved 1nciudes various components rangmg o

- widely in both soft and hard-ware technologiés. It is ‘theréfore suggested that the

Government of Cambodia particularly MAFF shall organize the project implementing -
agency together with a coordinating system for its efficient implementation. - In this -

~ context, it is proposed to establish a Project Steering Commitiee, a Project Development- -

40.

Office, etc. The operation and management of the Agricultural Development Centre are - - -

recommended to be carried out in close’ contact and cooperatlon wrth other Government -
organizations and NGOs. ; :

Along with the development of the pn’onty area; it is' stro'ng'ly' proposed [ carry ottt a
feasibility study and the subsequent implementation of the ; remaining. development area

when the Prek Thnot Multipurpose Dam Development Project is sure to be 1mplemented -
In this context, the following points. are partrcularly recommended to be taken 1nto -

account for the smooth 1mplementatton of the project :

1) The early 1mprovement of the Kompong Toul and Tuk Thla regulators

2)  Farmers' parttmpatron in the prOJect partrcularly strengthemng the: farmers s

beneficiaries intention for agrtcultural development

' 3) The establishmenit of an 1rr1ganon assocratron and sufﬁcrent techmcal T
gu1dance on irrigation water managemerit and O&M by the Governmentf' Lo
orgamzatlon in order to smoothly manage operatron and malntenance of the "~

existing 1rngatron facrlrtres

4)  The early establrshment of a telecommumcatron system on river basm water EEARAR
management in order 1o minimize flood damage and for the effectrve 1rngat10n L

water use of the Prek Thnot Rlver

5)  The establishment of a demonstratron farm which would exhrblt modermzed-- e

1mganor1 farming and demonsnate to the surroundmg areas for extensron

§16°
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Feasibility Study

I. INTRODUCTION

1.1 Authority

This Report on the Master Plan Study on the Integrated Agricultural and Rural
Development Project in the Suburbs of Phnom Penh (the Study) was prepared in accordance
with the Scope of Work ‘agreed upon between the Ministry of Agriculture of the Kingdom of
Cambodia and the Japan International Cooperation Agency (JICA) on January 26, 1993,

The Study was completed in two steps: Phase I and Phase II. During the Phase I Study
from October 1993 to March 1994, the Master Plan Study on the whole Study Area was carried
out, and the Kandal Stung and Tonle Bati areas were selected as the priority development
areas. During the Phase II Study from May 1994 10 February 1995, a Feasibility Study was
carried out for the selected priority development areas,

The Final Report consists of the Master Plan Report, Feasibility Report, Annexes,
Drawings and Executive Summary. This Feasibility Study Report briefly explains the
development plan of the integrated agricultural and rural development project for the selected
priority development areas and verifies the technical and economic and financial viability of the
subject development. The Master Plan Report in a separate volume describes the overall
development plan of the Study Area, and the selection of the priority development area. The
Annexes provide a detailed report on the study including and assessment of the present
situation of the Study Area, and all the development components with their alternative case
studies, The Drawings were prepared as an essential reference for the development plan.

1.2 Background of the Study

The agriculture sector has been recognized as the top priority sector in the national
reconstruction program. The productivity of the sector, on which about 85% of the national
population rely, is still low due to the lack of rural infrastructure and agricultural production
technology. Agriculture in Cambodia is mostly dominated by rainfed paddy cultivation.
Although irrigation development can greatly increase the cropping intensity and agricultural
production, lack of capital has limited expansion of the irrigated area. Since irrigation
development requires a rather large investment and accruement of its benefit is often delayed, it
would be more effective to scale the development.

In order to formulate a basic approach for the assistance of agricultural development in
the Kingdom of Cambodia, the Government of Japan sent a mission for the Project Formation
Study of the Agriculture Sector, in March 1992, After investigation of the sector, discussions
with Government officials, and identification of individual projects, the mission concluded that
the highest priority is to be given to an integrated rural development project which centered on
irrigation improvement in the suburbs of Phnom Penh. Implementation of such a project near
the capital would have high extension and dissemination effects. In September 1992 JICA
dispatched a preparatory study mission to define the scope of the Study. The Government of
the Kingdom of Cambodia requested the Government of Japan to extend technical assistance
for the master plan and feasibility studies on the project. In response to the request, JICA semt
a preparatory study team again in January 1993 and agreed on the Scope of Work for the
"Master Plan Study on thé Integrated Agricultural and Rural Development PI‘O_]CCl in the
Suburbs of Phnom Penh" according to which this Study was undertaken.
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Scope of the Study

The Scope of Work for the Study is summarized as follows:
Objectives of the Study

The objectives of the Study are ;-

to prepare an overall Master Plan for the Study Area focusing on water resources,
agricultural resources, social and agricultural infrastructures, rural living improvement,
etc.;

to conduct a Feasibility Study for the selected project area identified through the Master

‘Plan in order to formulate an integrated agricultural and rural development plan;
‘to carry out technology transfer to the Cambodian counterpart personnel during the

Study.

Study Area
The Study Area consists of the Tonle Bati area (6,000 ha) and the Kandal Stung area

(10,000 ha) which administratively belong to Takeo Province and Kandal Province,
respectively. The areas lie about 30 km south of the capital city, Phnom Penh, '

3)

Scope of the Study

The Study has-been carried out in two phases in accordance w1th the Scope of Work.

The Study period is 18 months from October 1993 to March 1995. The Scope of the Study -
is summarized below:

i)

Phase-I Study

A Master Plan for integrated agncultural and rural development is formulated for the
Study Area in the Phase-I Study. This is composed of field works in Cambodia and

home office works in Japan,

Phase-II Study

The Phase-II Study is composed of a Fea81b1hly Study which is carried out for the
priority project selected in the Phase-I Study. The Study also consists of field works in
Cambodia and home otfice works. :

The Study has been carried out in accordance with the following schedule :
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I1. NATIONAL BACKGROUND

2.1 Land and Population
2.1.1 Land

Cambodia covers about 181,000 km?2 of land and its use categories are summarized
below:

Preseat Land Use of Cambeodia

Area Share
. (1,000 km?) (%)

| Natural Areas 138 76
A. Forest 123 68
a.Dense evergreen forest 63 35
b.Deciduous forest 60 33
B.Other Vegetation - 15 8
o  Cultivated Areas 38 21
Ol Other Land Usage 5 3
Total 81 100

The total forest area is about 12.3 million ha, or 68 % of the country, of which 6.3
million ha (51 %) are dense evergreen forest. The deciduous forest is mainly located in the
north-eastern part between the Tonle Sap Lake and Dongrek mountains in the north. About 1.5
million ha (8 %) are covered with other vegetation, consisting of thickets, scrub, brushwood, -
grass savannah and grassland susceptible to flooding, and swampy vegetation is distributed all
over the country. The cultivated area covers about 3.8 million ha or 21 % of the total area.
This includes 2.7 million ha of paddy field, 1.0 million ha of upland crops, and 85 thousand ha
of rubber plantations. This also includes settlement areas and other infrasiructure. Other land
usc categories such as bare land, sandy banks, open water areas, and rivers account for about
0.5 million ha or 3 % of the total land of Cambodia.

The cultivated areas are mainly concentrated in the lowland around Tonle Sap Lake and
on both sides of the Mekong River, in the south of the country. The upland crops are
distributed all over the country, while the field crops and fruit gardens are mainly located along
the banks of the main rivers.

2.1.2 Population

According to the Ministry of Planning Statistics Book (1980-1991), the population of
Cambodia in 1991 was about 8.8 million and the annual growth rate was 2.8 % . About 88 %
of the total population live in the rural areas. The population density is 49 persons/km? on the

national average and 1,840 persons/km? in Phnom Penh. Females totalled about 54 % of the
total population. ' '

The labour force population (males from 16 to 60 years old and females from 16 to 55
years old) was 47.2% in 1980 and the demographic dependency ratio (non-labour force
population to labour force population) was 1.11. The total labour force in the country was
estimated at 3.7 million and the agricultural labour force was estimated at about 2.6 million or

70.4 % of the total population ( Selected Indicators , 1991, FAO). The adult literacy rate is
about 30 %. '
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2.2 Current Situation of National Economy
2.2.1 Government Administration |

Since Cambodia declared its independence in November 1959, the country has
consistently experienced political power upheavals due to numerous civil wars. The political
instability caused by civil wars has retarded the social and economic development process, and
maintained a delicate political situation. In 1991, at the final meeting of the Paris Conference of
Cambodia, the Agreement on a Comprehensive Political Settlement of the Cambodia Conflict
was signed by Cambodia and 18 other nations in the presence of the UN Secretary General.
The general election was held from April to May 1993.

During 1980 to 1990, Cambodia was administrated by 14 Ministries, 23 governmental
supervisory administrative offices, and about 49,000 state cadre personnel. However, reform
of the administrative structure was made by the Royal Government of the newly formulated
Kingdom of Cambodia in September, 1993. The newly formulated Royal Government of
Cambodia comprises 19 Ministries and 4 Secretariats of state.

2.2.2 National Economy

(1) GDhP

The industrial Gross Domestic Product (GDP) at constant prices (million of Riels) from
1987 to 1991, is summarized in the following table. GDP in terms of constant 1989 prices
has experienced uneven growth in recent years, advancing by 16.2 % in 1988, 2.4 % in
1989, and 13.5 % in 1991, and falling by 0.1 % in 1990. _ '

Item 1987 1988 1989 1990 1991
1.  GDP {million of Riels in 207,873 241,534 247300 247,015 280,304
Constant 1989 Prices)
2. Real Growth Rates of GDP (%) - 162 = 24 0.1 13.5
3.  Share of Real GDP (%)
Agriculture 514 44.0 45.8 45.4 46.9
Industry 153 16.9 16.7 163 15.6
Services 33.3 39.1 37.5 8.3 37.5

" Paddy accounts for 17.6 %, other crops and rubber 11.7 %, livestock 11.2 %, fishing
4.8 % and forestry 1.5 %. Per capita GDP from 1987 to 1991 was estimated at US$ 127,
170, 153, 171 and 223, respectively. The average annual growth rate of per capita GDP was
estimated at about 19 % for the period. , '

(2) Trade

Export amounted to US$ 34.7 miltion in 1990, and US$ 51.3 million in 1991. The
principal exports were timber, rubber, soybeans, maize and fish products, while imports
amounted to US$ 115.3 million in 1990 and US$ 345.7 million in 1991. The main imports
were food, fuel, fertilizers, raw materials, equipment, and consumer goods. A huge influx
of personal transpott equipment and materials was observed in 1990 and 1991.
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2.3  Agriculture and Agricultural Economy

2.3.1 Agricultural Situation
(1) General

In spite of the importance of agriculture in Cambodia at the end of the 1970's,
Cambodia's agricultural sector was virtually destroyed. Rice production was down to 0.5
million tons in 1979, compared with 3.2 million tons in 1968. Rubber production totalling
53,000 tons in 1967 drastically declined to almost nil in 1979. The number of animals
recorded in 1969 decreased to about one third in 1979, The fish catch fell to 20,000 tons in
1975 from the pre-war level of 100,000-125,000 tons,

Since 1980, the agricultural sector has recovered steadily. The cultivated area and the
production of rice in 1991 were about 1.8 million ha and 2.5 million tons, respectively. Fish
production in 1991 increased six times from its 1980 level. Rubber production rose to about
30,000 tons in 1989 from practically zero in 1979. The number of cattle in 1991 recovered
to the level at the end of 1960s, 2.3 million heads, pigs increased to 1.6 million heads in
1991 from 50 thousand heads in 1979, and poultry increased to 8.4 million in 1991 from 870

thousand in 1979. Despite these increase, agricultural economy in the country, still remains
at subsistence levels.

(2). Rice Production

Rice is the most important crop in the country, accounting for 23 % of agricultural
sector's GDP. Some 85-90 % of agricultural fields are under rice cultivation. The rice
production area is widely divided into four regions; o '

i) Plain region,
ii) Tonle Sap Lake region,
iii) Coastal region,
iv) Plateau and mountain region,

Among these regions, about 85 % of rice area is concentrated in the plains along the
Mekong and Bassac rivers and the Tonle Sap Lake region.

Rice ecosystems in Cambodia are broadly classified into four systems depending on the
condition of water availability, rainfed upland, rainfed lowland, deepwater land and dry
season irrigated crop. More than 90 % of rice cultivation is dependent on rain in the wet
season while the irrigated dry season rice accounts for less than 10 % of the total cultivated
area. In 1990, the average unit yield of rice was still stagnating at low levels of 1.5 t/ha,
mainly due to the dependancy of wet season rains and the cultivation of low quality of rice.
In other words, there exists a great potential for increasing rice production by stabilizing the
water supply and by applying improved varieties and farming practices.

(3) Other Crops

The other crops grown in the country include rubber, maize, mungbeans, soybean,
sesame, tobacco, groundnuts, coconuts, sugar palm, vegetables, jute and sugar cane. The
total planted area for these crops in 1967 was about 250 thousand ha, decreasing to 120
thousand ha in 1979, and recovering to 150 thousand ha in 1991. In recent years, soybean,
mungbeans and maize (yellow) were exported, but in small quantities, The cultivated area of
maize was about 120 thousand ha in 1967 and decreased to about 75 thousand ha in 1979,
and 46 thousand ha in 1991. This was mainly due to reduced markets and storage problems.
Vegetables grown mainly along the river banks, accounted for about 27,000 ha in 1991,
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Rubber is cultivated on plantation farms and is one of main agricultural exports. Exports
reached 33 thousand tons in 1989,

{4)  Livestock

Livestock husbandry is mainly characterized by small scale units, mostly occurring in
small subsistence farms. Most farm families keep a few cows as draught animals, and pigs,
chickens and ducks mainly for cash income. The number of draught animals is still
insufficient for crop cultivation, although substantial increases occurred after the liberalization
of the economy in 1980, These livestock animals are frequently affected by diseases, Their
efficiency could be greatly increased if their nutrition and health conditions are improved.

(5) Fisheries

Fisheries provide important protein for the people of Cambodia. The main fishery
resources are inland fisheries at the Tonle Sap and the Mekong rivers, lakes and marshes
alongside rivers, farm ponds and marine fisheries. The inland water bodies in Cambodia are
useful fish resources. Fishery production has substantially recovered to about 117,000 tons
in 1991 from 73,600 tons in 1986 (1.6 times). Out of 117,000 tons of product, 75,000 tons
were from fresh water which increased from 64,200 tons in 1986 (1.2 times). 1991 per
capita fish consumption in Cambodia was estimated at 13 kg/year.

{6) Forestry

Cambodia still has a substantial proportion of forest coverage totalling about 60 % in
the late 1980s. There is rapid forest depletion, particularly in the Southeast, where
population density and therefore increased timber and fuel wood consumption is higher.
Commercial logging has officially been between 200,000 and 300,000 m? per year over the
past five years, while unofficial logging, which is not controiled by the present
administration, is roughly estimated at two to three times that figure. Reforestation occurred
in only 2,100 ha from 1986 to 1990 with 70 % of the seed surviving. The Forest
Department's annual target for reforestation is 5,000 ha from 1991 to 1995, and 7,500 ha
from 1996 to 2,000. Timber exports were about 18,000 m3 in 1980, and increased to about
260,000 to 300,000 m3 in 1991 and 1992. The new government intends to promote forest
conservalion in connection with environmental protection.

2.3.2 National Agricultural and Rural Development Policy and Plans

(1) Agricultural and Rural Development Policy

The agricultural sector is recognized as a top priority sector in the national
reconstruction program, The productivity of the sector, which about 85 % (7.5 million) of
the national population rely on, is still low, however, there is considerable potential to
increase and diversify agricultural production. For the purpose of increasing productivity
and thus improving living standards, the Government has taken effective measures including
the granting of land ownership rights, the introduction of free markets, and deregulation of
product prices in order to provide more incentives to producers.

In order to quickly realize the sector's potential, improvement is necessary in farmer's
‘gccess to agricultural inputs, such as fertilizers, pesticides, seeds and agricultural credit. The
sector should also be improved and expanded in the supporting infrastructures such as
irrigation, flood control and drainage facilities, and rural roads, and to have the delivery of
basic support services, such as research and extension services strengthened, to promote
production and to improve rural living standards
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- Agriculture in Cambodia is mostly dominated by rainfed rice cultivation. Although
irrigation development can greatly increase the cropping intensity and agricultural production,
a lack of capital has limited expansion of the irrigated area. Since irrigation development
requires large investments and accruement of its benefit is often delayed, the Government
intends in the begining to promote cost-effective and quick-responding small scale
developments as model schemes in which sustainable and self-reliant agriculture can be
achieved. The model schemes can work as show-cases to display the effects of agricultural
and rural infrastructure development strengthened agncuilure support services, and rural life
improvement and community development.

The Secretariat of Rural Development (SRD) recently published the 'Programme for
Rural Development’. The SRD's target is to achieve by the year 2000, the same level of
social and economic well-being in Cambodia'’s rural population as is prevalent in other South
East Asian countries. To achieve this, a number of measures are envisaged, including the
creation of pilot and model villages; the strengthening of rural credit institutions to assist the
population in rural areas and to increase production capacity; the training of a rural
development cadre, and assistance to promote small scale on and off-farm rural industries.

" Rural development is io be formulated in line with the SRD's programme to ensure the
development of rural communities in becoming self-sufficient, and to contribute to
overcoming the rural-urban disparity currently existing in the country.

(2) Agricultural Development Plans

i) Five Year Plan

Cambodia First Five Year Plan (FFYP) was inaugurated in 1985 as an accomplishment
for the nation's economic development covering the period of 1985 to 1990. The
Second Five Year Plan (SFYP) covers 1991 to 1993, which is a milestone in the
transition of Cambodia's economic development. The plan notes concern for the
capacity of the state in guiding economic development, and identifies key sectors for
emphasis as follows : :

Total Investment Distribution

Sector {million Riels/1984 Price) (%)
Agriculture 3,318.90 30
Communication 2,765.75 25
Industry 1,106.30 10
Electrical Energy 1,659.45 15
Tourism 553.15 3

__ Others 1,659.45 -5
Total 11,063.00 100

The SFYP strives to move towards a market-oriented economy. In the plan, increase in
food grain production is projected as per capita production and the total paddy food
grain production for 1991 was 340 kg/year, and 3,030 thousand tons for maize,

ii ) Five Year and Two Year Agricultural Development Plan

MAFF prepared the Five Year Agricultural Development Plan titied " Situation and
Objectives of Agricultural Development Policies " to follow the SFYP (1991-1995),
and under the new government MAFF drafted up the Two Year Agricultural
Development Plan for 1994-1995. The objective of the Two Year Plan is to identify the
urgent need of national economic strengthening included in the program of the SFYP. It
is targeted in the Two Year Plan by strengthening the national economy based on the
improvenments of rural infrastructures. Funds will be mostly donated by the
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international communities to the economic development priorities. The development
~ policies incorporated in the SEYP are followed basically in the development.

2.3.3 Agricultural Supporting System at National Level

(1) Ministry of Agriculture, Forestry and Fisheries (MAFF)

MAFF has the overall responsibility for coordinating the agricultural sector
development activities at the central level. In addition each province has a Provincial
Agriculture Department which is responsible for coordinating agricultural activities at the
provincial Ievel through the Agricultural Office of each district. Although MAFT is the key
institution in the sector, there are a number of relevant authorities, in particular the
Secretariats of State for Rural Development, the Environment, and Women's Affairs,

The government organization is still at a transitional stage, and at present the
Government is improving the organization of the Ministry, as shown in Fig. 1.

(2) Technical Departments of MAFF

© Among the 16 departments of the Ministry, the technical departments which are relevant
for agriculture and rural development are, the Department of Agricultural Hydraulic and
Hydro-Meteorology (ex-Department of Hydrology), the Agronomy Department, the Central
Company of Agricultural Materials (ex-Department of Agricultural Materials), Department of
Animal Production and Health, and the Department of Land Tities.

The Department of Agricultural Hydraulic and Hydro-Meteorology (DOH) is
responsible for the planning, design, construction and maintenance of all water conservation,
flood control, irrigation and drainage works, and is also responsible for water management.
Technical aspects relating to large-scale (larger than 1,000 ha) and multipurpose projects are
dealt centrally by the DOH, while small and medium scale projects are handled at the
provincial level.

The implementation of the Government's policies and programmes for livestock
production and health is the responsibility of the Department of Animal Production and
Health(DAPH). The Department is currently divided into 5 sections, Animal Production,
Animal Health, Finance, Planning and Administration. The Animal Health Section consists
of the National Veterinary Diagnostic Laboratory, the Veterinary Vaccine Laboratory, the

“ Veterinary Clinic, and the Vaccination Services. The Animal Production Section includes 3
breeding stations, the Phnom Tamao Cattle Breeding Station (Takeo Province), the Pig
Breeding Station (KM 11), and the Poultry Breeding Station (Prek Samron). '

The Department of Agronomy (DOA) is responsible for formulating experimental plans
at the national level and, to monitor food production in the country through the provincial
agricultural offices. The Department also manages a network of agricultural research stations
and state farms, including three rice seed production farms, two rice experimental stations, a
vegetable research station, a plant protection research station, two cotton farms, and a pepper
farm. In addition to these 10 stations, MAFF has operated the International Rice Research
Institute (IRRI) -Cambodia Project since 1989 in collaboration with the IRRI. The main

~ activities are to carry out various studies and experiments on improving rice cultivation in
Cambodia. ' .

There are seven (7) agricultural/rural development centres operated under DOA. Each
development centre has a target area to provide services for cultivation. The agricultural
development centres were established under the control of the Department of Agronomy,
with most receiving support from NGOs. The centres provide services for irrigation water
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and farm input supplies for rice cultivation. However, most of the activities have been scaled
due to a shortage of manpower and budget. :

(3) Agricultural Extension and Input Supply

i) Agricultural Extension

At the national level, the Department of Agronomy and the Department of Extensions
under MAFF, provide agricultural extension services, which have limited impact at
field level in small areas. Each department in MAFF has it's own extension unit and
executes extension works through the provincial and district agricultural offices. The

~ Department of Extension (consists of Offices of Technical Extension and Rural Credit),
established under MAFF, is training the extension workers at the Prek Leap
Agricultural College. It aims to dispatch Community Extension Workers at a commune
level to each province with the support from the District Extension Leaders. But the
present extension work covers a very limited area mainly due to a shortage of qualified
manpower and budget '

ii} Input Supply

There are two channels to supply inputs to the farmers, a Government operated Central
Company of Agricultural Materials (formerly the Department of Agricultural Materials),
and the private market. The Company under MAFF is responsible for the distribution
of agricultural inputs, mainty fertitizers, chemicals, and some agricultural tools such as
sprayers, through government channels.. The Company distributes at fixed
Government prices to the agricultural development centres, provincial and district
offices upon request. The farmers can receive the fixed prices by paying in cash. A
small amount of fertilizers are often sold through private channels at rather high prices,
and the poorest arc unable to obtain the necessary inputs, Timely distribution of the
inputs is not always carried out, when the farmers need them for the cultivation of rice.
Credit sales of fertilizers are not practised at present,

2.4 Socio-economy

The overall socio-economic situation has changed dramatically during the last few
years, particularly following the May 1993 elections which resulted in a democratic system of
government. But despite these changes, Cambodia still has got a long to go before it recovers
from decades of turmoil and human disaster. The prolonged war and unrest in the country
during the seventies and eighties has caused considerable damage to the social and physical
infrastructure. Today's per capita income is around US $ 220 (amongsl the lowest in.the
world) while life expectancy at birth is below 50 % and the literacy rate is less than 30 %. The
current situation is further aggravated'by continued unrest in parts of the country and the legacy

of millions of uncleared mines rendering large parts of fertile agricultural land inaccessible for
cultivation. :

Apart from these physical constraints, human resources have also been depleted.
Millions of lives were lost during the turmoil and large contingents of skilled people fled the
country. About half the population is below 15 years of age and growing at 2.5-3 % annually.
This, combined with inadequate health and education services, and continuing problems with
law and order, makes it extremely difficult for the country to recover quickly.

At the micro level, and particularly in the rural areas, the lack of social and physical
infrastructure has resulted in low production figures and poor household hygiene, causing a
situation which, for most families, is difficult to endure. Agriculture, employmg approxi-
mately 80 % of the 9 million population, lacks important support and extension services while
education facilities are limited, inadequate and/or non existent. Chronic malnutrition and
preventable diseases are major concerns with less than 50 % of the population having access to

-10 -
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(inadequate) health services. Rehabilitation, reconstruction and (further) development of
Cambodia therefore requires a comprehensive long term strategy, focusing on improving the
physical and social infrastructure while stimulating and enabling the population to actively
participate in this process leading to structural, sustainable and equitable progress.

2.5 Environmental Organization and Policy
2.5.1 Institutional Organization

Cambodia has an abundance of important natural resources, including land, forests,
fishery and water. These can, if rationally harnessed, serve the needs of the current relatively
small population and the future generations. In the past two decades, any pretensions to good
management had to be put aside due to the unsettled conditions, when institutional capability,
administrative ability, and jurisdiction of the central governments, were either seriously
challenged or were subject to extraordinary politicat influcnce. This does not, however, mean
that there was rampant over-exploitation of the country's resources. In fact, the opposite
occurred, except in certain provinces where government control was totally absent.

The extensive bombing in the first half of the 1970s killed many people and caused the
destruction of forests, and animal life. A bleaker period in history was during 1975-79, when
all institutional capability broke down and thousands of people were murdered. Education was
also affected forcing schools and the only university to close. '

It was a case of starting from nothing when the government changed in 1979. More
important than resource conservation, was the priority to get the administrative machinery in
place. It was only after the Paris Peace Accord in 1991, and the nationwide election which
followed in 1993, that the pieces began to fall into place. However, a long, difficult road lies
ahead.

Having recognised the importance of the environment as a key factor in the economic
development process, the present government created the Ministry of Environment in July
1993, In November 1993, the Ministry was transformed into the State Secretariat for the
Environment, with a clear mandate for formulating environmental policy, instituting
environmental legislation and regufatory requirements, undertaking environmental planning,
initiating environmental impact assessments, supervising environmental education, and taking
responsibility for the overall coordination of environmental protection and management.
Daunting tasks for a fledgling institution. However, the Secretariat has gathered a nucleus staff
and has initially embarked on a programme of capability building, with the assistance of the
donor community. Other programme components including the preparation of draft legislation
for pesticide control and the preparation of environmental assessment procedures are being
currently pursued. With the new political order, the government believes that greater
investment opportunities will be available in the field of natural resources and that these
resources, if managed wisely, can benefit the current rehabilitation effort. However, this
requires a strong executing and guiding capability within the confines of the State Secretariat
for the Environment, and this is yet to be developed.

-The Secretariat is headed by a Secretary of State, and an Under-Secretary and three
Directors make up the senior executive staff. The following five main technical departments
are under a single Director, while a second Director is responsible for administration.
Environmental Planning, Water Management and I.and Use, -

Nature Conservation and Protection,
Pollution Control, Reduction and Prevention,
Legal Affairs, and,

Education and Communications.

o &0 o

11 -
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The Secretary of State for the Environment is an ex. officio member of the following
national committees: : C ' _ S

Land Use and Urbanization for Phnom Penh and the Provinces;

Investment; '

Rehabilitation and Development; and,

o o oo

the National Mekong Committee,

~ Participation at these committees at such a senior level provides opportunities for the
submission and saféguarding of environmental concerns by consultation, compromise and
consensus, whenever development objectives cut across narrow sectoral and departmental
boundaries, as they often do. This also will hopefully ensure that parochial sectoral interests
are not pursued at the expense of long-term sustainability of the resource base.

Another useful step has been the creation of the Environmental Assessment
Commission, comprising senior officials representing the following ministries:

Tourism; and,

a. Agriculture, Forestry and Fisheries;
b. Industries, Mines and Energy;
c.” Public Works and Transport;
| d. Culture and Fine Arts;
e. Education;
f. Health;
g.
h,

Secretariat of Rural Development.

The Commission is chaired by the Prime Minister and the vice-chairman is the State
Secretary for the Environment. It is expected to pave the way for inter-ministerial co-
ordination. - : -

2.5.2 National Policy

At present, the country lacks an environmental policy. It also has not defined sectoral
policies for the major natural resource fields. The damage and inaction of the past two decades
demands a concerted rehabilitation effort with priority in setting up on institutional framework
ecompassing provincial and sectoral matters. One of the key policy goals of the government is
to integrate a policy for environmental protection and management. In the present context,
preparation of such a policy is not easy. However, the beéginnings have been made,
shortcomings recognised, and efforts are underway to face new challenges. Policies,
legislation, education, guidelines, and controls are ail part of a package of initiatives currently
being worked upon. '

In the current efforts in formulating an integrated environmental policy, emphasis. is
being placed on four areas, considered to be of importance in the current development climate.
These include: -

-12-
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Environmental Legislation:

There are no laws,regulations or standards to manage either the environment or the
exploitation of natural resources;

Environmental Impact Assessment:

With a likelihood of rapid investment in the near future, the The Government finds
itself lacking the capability to screen proposals for their environmental stability, and
impact assessment is seen as one of the tools available to ensure balanced development;

Environmental Education:

The Government acknowledges the importance of education to achieve desired goals,
particularly as there is little appreciation of the need to use resources rationally; and,

Inter-Agenéy Coordinating Mechanisms:

To avoid conflict among users of resources and to ensure that ecological principles are
honoured by those competing for scarce resources, the Government sees the urgent
need for consultation, compromise and consensus,

-13-
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III. PRESENT CONDITIONS OF THE PRIORITY
DEVELOPMENT AREA

3.1 General

The Priority Development Areas are characterized by their high population density, low
fertile land for agricultural production, and limited water resources in the dry season. The
present socio-economic conditions and infrastructure are still at a minimum, although
infrastructure improvement such as irrigation and drainage works has been carried out in the
past. Further, the agricultural supporting services are not functioning adequately. Therefore,
agricultural production in the Priority Development Areas is still low, at the subsistence levels.

In due consideration of the Government policy applied to the agricultural and rural
development and the present socio-economic situation of the Study area, the Master Plan on the
integrated agricultural and rural development was formulated with the following ultimate
objective and development strategies:

(1) The ultimate objective of the Integrated Agricultural and Rural Development Project is
to achieve a substantial and sustainable improvement in the living conditions of the
population in the Priority Development Areas.

(2) 'The strategy adopted is to increase farming output in the area through the improvement
and development of irrigation, drainage and the rural infrastructure, combined with
appropriate-support services and structures.

Reflecting the need and the national development policy, the objectives for the
agricultural development plan in the Master Plan are : '

a. To raise farmer's income level through the enhancement of agriculiure, especially
rice and livestock productions, by the efficient utilization of the land and water
development potential in the area,

b. To contribute to regional and national needs to increase rice production with the
aim of achieving self-sufficiency in rice, and

¢. To raise living standard and improve rural life by generating farm income and
extending living techniques.

To attain the above-mentioned development targets and dissolve the present constraints
prevailing in the Priority Development Areas, the following development strategies were

proposed in the Master Pian.

Irrigation and drainage improvement/development
Agricultural development

Agricultural supporting services

Farmers' organization development

Improvement of rural infrastructure

Life improvement plan

Establishment of Model Area

@ om P oan TP
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3.2 Natural Resources

3.2.1 Topography and Geology

(1) Topography

The Kandal Stung Priority Development Area is located in the Kandal District of
Kandal Province about 20 km southwest of Phnom Penh. It is bounded by the National
Road No. 2 in the east and the National Road No.3 in the west. The area covers about 2,400
ha which is mostly agricultural and residential. Old river trails cross the area in the south and
north, which create a slight undulating topography. The land is generally sloping toward the
east with an average ground slope of 1:2,000, and is drained to the Tuk Chou Lake.

The Tonle Bati Priority Development Area is situated in the Bati District of Takeo
Province about 25 km south of Phnom Penh. The National Road No.2 crosses the wesiern
part of the aréa. The area covers about 1,800 ha which is also mostly agricultural and
residential. The area lies in ground elevations of § m to 5.5 m, sloping toward the Cheung
Loung Lake. There is a slightly elevated flat land in the central part where numbers of
villages are located.

2) Geology

Kandal Stung and Tonle Bati Priority Development Areas are underlaid by Quaternary
unconsolidated deposits subdivided into the three alluvium units ; (1) Old Aliuvium, (2)
Young Alluvium, and (3) Recent Alluvium, in ascending order, with each unit
unconforming to the other, These units are observed sub-horizontally. Old alluvium deposits
predominantly consist of sand inter-fingering with fine-grained soil. Below approximately
ElL.-20m, the Kandal Stung Area is underlaid by a gravel layer which is an aquifer for the
wells. The shallow area of the Kandal Stung Area is underlaid by fine-grained Young
Alluvium soil, w1th a thickness of a several meters.

The proposed dike and the existing Kompong Tuol Regulator site are underlaid by a
high permeable recent alluvium sand layer. This layer is loose and susceptible to piping.
Hence it is considered that failures accurred in the past partially because the hydraulic
gradient and the velocity of seepage in this area might have been greater than the critical level.
However at the proposed dike site, the less pervious layer — the old alluvium fine grained
soil, 3 to 5 m thick is located between the recent and old alluvium sand strata. On the other
hand, at the proposed Kompong Tuol Regulator site, the less pervious old alluvium fine
grained soil is not thick enough (2 m approximately). Taking into account the above
geological condition, cut-off works such as one or two rows of sheet piles will be needed in
the recent atlluvium sand to the old alluvium fine-grained soil areas located between the
existing Kompong Tuol regulator site and the proposed Kompong Tuol regulator site. At the
proposed Kompong Tuol regulator site and Tuk Thla Regulator site, the similar type of cut-
off works will be carried out to the required depths, which will be determined according to
the empirical theory of creep ratio.

For the dike embankment materials, borrow sites were selected based on the resuits of
geological surface survey and test pitting followed by laboratory test. Due to its physical and
mechanical properties, the fine-grained soil near the new dike site is not suitable as
embankment material but a mixture of fine-grained soil and either laterite or gravel is
considered desirable. On the other hand, the in-situ fine-grained soil itself and the mixture
‘are not suitable according to the dispersion test by a double hydrometer. Therefore neither
the in-situ fine-grained material alone nor the mixture wnth laterite or gravel can be used as
embankment materials.

To. cope with problems of embankment materials, the following two alternatives are
recommended: (1) dispersion may be decreased by adding hydrate lime, alum or gypsum to
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the dispersive fine-grained soil near the proposed dike site; (2) a large quantity of laterite is
available around Ph, Prinh and Ph.Con Don Pha Cum, about 28 km to 30 km along the road
from Ph Kompong Tuol. The thickness of the laterite ranges from 70 cm to 110 ¢cm, and a
fine-grained soil layer underlies the laterite. According to the observation of this fine-grained
soil soaked with distilled water, the fine-grained soil is considered non dispersive. Therefore
mixed materials of fine-grained soil and laterite with a mix-proportion of 3:7 (fines: laterite)
may be desirable in view of their mechanical property, resistance against leakage and
dispersion. ' o : :

3.2.2 Meteorology and Hydrology

(1) Meteorology

The alternating monsoon system controls the climate in Cambodia, The wet season, the
southwest monsoon, is from May to November when about 90% of total rainfall occurs.
The remaining months, the northeast monsoon, are hot, dry and less humid with a potential
of particularly high transpiration demands in March and April. The table below summarises
the main features of the climate using data from Phnom Penh. This record is typical of the
lowland region and represents the Project area. The potential transpiration figures are derived
by the Penman equation from the meteorological information.

Average meteorslogical data for Phnom Penh

Jan Feb Mar Apr May Jun Jul Aug Sep Oct MNov Dec Year

Rainfall mm 6 9 28 71 139 143 150 160 236 256 130 37 1,365
Minimum rainfall mm 0 0 0 0 25 27 37 4 93 6. 2 0 938
Maximum rainfall ram ST 127 193 359 395 393 350 380 474 650 324 186 2310
Number of raindays 2 1 1 4 14 18 17 15 20 21 10 4 129

Maximum lemperature
degC 307 326 345 352 341 332 326 321 317 306 301 302

Minimum lemperatuse

Femperature deg C 212 327 242 254 253 250 247 247 244 242 236 217
Sunshine hours B6 90 90 B0 73 63 63 56 58 68 76 8RS
Humidity % 674 653 625 670 754 710 787 193 824 319 766 712
Wind speed -mls 24 22 27 22 21 24 27 26 21 18 23 24
Potenlial lranspiration  mm 145 161 206 188 165 149 150 147 132 136 135 142 1,857

The Chaine de I'Elephant mountains to the west of the project area causes rain shadow
over the lowland area to the east. Annual rainfall of 3000 to 5000 mm is recorded to the
west of the watershed, whereas 1300 mm is more typical in the lowlands. All the upper
basin of Prek Thnot lies on the eastern facing slopes. Average runoff from the upper basin is
just over 300 mm. With actual transpiration losses of about 1200 to 1500 mm per year, the
average rainfall on the upper basin must be in the range 1500 to 1800 mm. The annual
rainfall is similar to the lowland average of about 1300 mm on most of the lower tributaries
and on the smaller rivers including the Stung Toch and Stung Tonle Bati rivers.

The average seasonal distribution of rainfall and the number of raindays does ot vary -
significantly across the lowland area. Also, the average rainfall per rainday is roughly
constant between months and between stations. In other words, some months are wetter
than others only because it rains more often pot because it rains more intensely, The
exceedance probability of daily rainfall on raindays is found to be the same across the
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lowland region., Thus for drainage design, the past records for Phnom Penh are used to
describe the statistics of short-term rainfall in the Project area.

Estimated maximum short period rainfall at Phnom Penh (mm)

_ _ 1 day 2day ~ 3day 4 day 5day
Mean annual maxima 80 103 120 137 151

10-year return period maxima 100 142 169 196 212
20-year return period maxima 118 165 184 220 236

Rainfall is poorly correlated bétween the stations, even over an annual time scale. Over
shorter time scales the correlation is insignificant. This means that rain storms are highly
localised and that average rainfall over a river basin or even a large immigation area is less
variable than the records from an individual station would suggest. The time series of annual
and wet season rainfalls for Phnom Penh and Kompong Speu show few unusual features.
The two years 1916 and 1917 had unusually high rainfall from July to November. Rainfall
in March 1922 was unusually heavy in some stations, and caused the highest floods this

century.

~ The potential transpiration estimates, based on 20 years of meteorological data, show
very little variation from year to year. The average figures shown in the table above are used
for the calculation of crop water requirements. Effective rainfall for rice cultivation is
estimated from the results of model trials using daily rainfall daia. The model simulates the
irrigation regime of a cascade of paddy fields. About 60% of rainfall is effective on average,
and there is little variation on the average through the cropping season.

(2) Hydrology

The only runoff records for the region comprise of about ten years of measurements at
the Prek Thnot river from two stations between Kompong Speu and the proposed dam site,
and some older records from a third station in Kompong Speu. These records represent
runoff from the upper mountainous basin of Prek Thnot. No records exist for the lowland
tributaries or the smaller rivers. The records are reviewed as to their rating curves and
general consistency, and may be regarded as fairly good. They suggest an average runoff of

about 335 mm from a basin area of about 3650km2.

The runoff from December to April forms a small part of the annual total. From May
through to the remaining months of the wet season, floods can occur at any time in response
to intense rainfall, but the highest floods tend to occur towards the end of the wet season,
usually in September or October. Rarely, high floods have occurred unseasonably. The
hydrograph declines rapidly at the end of the wet season and this recession is similar for all
years.

In the Prek Thnot River, the excess flow for 80 % of the time is a little more than 1
m3/s, But, the Roleng Chrey regulator and associated canal offtakes have the capacity to

‘withdraw up to 50 m3/s from the river. Thus, the low-flow regime in the lower river is now
controlled by the irrigation operations upstream.

Specific minoff from the fower tributaries of Prek Thnot, and the smaller rivers, should
be less than from the headwater basin. Rainfall is lower, fosses are higher, and there is
greater potemial for retaining water in the bunded fields and other natural storage areas.
Runoff is not perennial. Flow ceases soon after the end of the wet season and after the river
valleys are cultlvated
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Runoff from these smaller rivers is cstimated using a monthly rainfall-runoff model
calibrated on the headwaters basin above Anlong Touk. As rainfall intensities in the upper
basin and in the lower areas are similar, the model can be used to provide estimates of runoff
in the lowlands. The model is meodified to allow for the increased storage potential of paddy
fields and natural depressions.

The table below summarises the estimates of runoff from the tributaries and the smaller
rivers, which are described in detail in Annexe 1.

Average river flows for the 10-year design period (mcm)
Jan Feb Mar Apr May Jun  Jul  Aug  Sep Oct Nov Dec Year

Dam site 9.3 52 45 95 380 789 130.0.187.2 292.2 383.2 131,3 64.01,334.0
Tributaries 0.9 01 00 00 0.0 27 135 153 -31.0 525 19.6 9.6 1452
Stung Toch g1 00 00 00 00 00 00 1.0 28 7.0 2.3 l._2' 14.6

Stung Tonle Bati - 6.1 0.0 0.0 0.0 00 00 00 1.4 39 96 3.5 1.6 201

Runoff from all but the upper basin is severely curtalled in the dry season, the majonty
concentrated in the months of September and October. The rapid decline of flow during

December and January accords with field observatlons that flow ceases durmg the dry season
in all the rivers except Prek Thnot.

3 ' Flood estimation

Estimates of flood discharge are required for the rehabilitation of the Tuk Thla and
Kompong Tuol regulators and their associated embankments that enable the diversion of
water to Kandal Stung and Tonle Bati. The embankment south of Tuk Thla including the
Kompong Tuol regulator, was constructed during the Pol Pot era. It was breached by the
flood of August 1991 with a peak level approximately 0.1 m above the embankment level.
Following repair work, the embankment was breached again in October 1992, although it
was not overtopped. This, and the flooding in March 1994, was due to piping through the
embankment material because of large head differences across the embankment. The ﬂood of
August 1994 again breached the structure.

Flood estimation is extremeiy difficult due to the poor records There was no severe
flood in Prek Thnot when flows were recorded, primarily in the 1960s, and there is no
systematic surveymg of flood levels or general flow conditions. Most information refers to

the upper river between the proposed dam site and Kompong Speu There are no data for the
lower reaches down to Tuk Thla,

High floods exceed the conveyance capacity of the main river channel and cause
widespread inundation. The total width of flow on the flood plain can reach several
kilometres, Little is known of the flow conditions on the flood plain; there are many
obstructions to flow such as dikes carrying roads and a railway. Some of these dlkes Cross
the flood plain; others run paraliel to the general direction of flow.

Each succeeding flood analysis appears to increase the estimate of the floods that can be
expected. In 1965 SMHEA estimated the 100-year flood peak at the dam site at 1000 m3/s.
In 1992 SMEC increased this estimate to 1800 m3/s. More recently SMEC have suggested a

100-year flood of 8000 m3/s, based largely on a review of the August 1991 flood. This wide
range of estimates is a measure of the uncertainty in predicting rare and mtermedmtc floods,
and not the result of more significant flood data.

A regional flood frequency analysis is used to estimate flood dlschargcs based on
published regional curves for Thailand and Malaysia. In this method only the shape of the

-18 -



Feasibility Study

freqhency curve is transferred. The curve is scaled by an estimate of the mean annual flood
derived from data at Prek Thnot.

The 100-year flood is estimated to be 1900 m3/s, and the 1000-year flood 3900m3/s.
These figures compare well with those presented by SMEC in 1992 and the shape of the
frequency curve is similar. They bear no comparison to the more recent and much higher
estimates which cannot be supported. The higher estimates imply a mean annual flood of
about 2000m3/s which would result in out-of-river floods in most years, and are difficult to
reconcile with the history of the Kompong Tuol embankment. The necessary simplifications
made in the SMEC (1993) analyses could well result in exaggerated estimates of peak flows
and the data are insufficient to support stronger analytical techniques.

Euroconsult estimated tributary floods using empirical equations derived from flood
data from eastern Thailand. These equations are accepted as reasonable as they imply growth
factors for different return periods that are consistent with the regional flood frequency curve
discussed above. However, the balance between flood attenuation and the additional flood
flows from the tributaries downstream of the dam site cannot be defined accurately, and also
flood water from Prek Thnot crosses into the Stung Toch during high floods. However, the
assumption that floods at Tuk Thla will not exceed flood flows at the dam site, as proposed
by Euroconsult, is accepted as conservative.

The recommended design floods for Tuk Thla are summarised in the following table.

Estimates of Flood Discharge (m3/s)
’ Retwrn Period (years)

10 20 25 50 100 500 1000
Prek Thoot at Tuk Thla _ - 860 1,100 1,500 1,900 3,200 3,900
Stung Toch ' 54 21
Stung Tonle Bati ' 133 231

Estimates for Stung Toch and Stung Tonle Bati are derived by Euroconsuit {1992)
Estimates for Stung Toch refer only to floods from its own basin area

More comprehensive flood data, including flood levels, topography, and the
dimensions and capacity of man-made structures throughout the basin, are essential to
interpretating historical floods. Routine data collection procedures must be strengthened and
special efforts urgently made to survey evidence of the 1991 and 1994 floods. Until this
information is available, the estimates of extreme floods remain uncertain.

{4) Sediment Load

In the lower Prek Thnot, downstream of Kompong Speu, the river channel meanders
across the flood plain, with the low flow channel located within the wide sand bed of the
river. Typically, the river section is 80-100 ma wide and the bank-full depth is about 8 m.
The river channel incises into the flood plain and the banks are near vertical cliffs of 2-4 m
high. There are shallow levees on both sides of the river.

The main channel bed is predominantly coarse sand, which is exploited for construction
work, primarily in the river reaches from Kompong Tram down to Kompong Tuol. The
banks are comprised of unstable and friable materials with a wide distribution of grain size.
Floods deposit layers of a much finer silt on the lower parts of the banks and on the shoals in
the river bed.

Sediment samples were analysed to provide particle size distribution for samples typical
of the coarse sand that forms the river bed in the lower reaches of the river, below Kompong
Speu, and the finer material that is deposited on the banks. It is reasonable to assume that the
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former is carried as bed load during periods of flood discharge and the latter is carried in
suspension over a wider range of discharge.

In the absence of any direct measurements of sediment load, it is necessary to estimate
the sediment rating curves by empirical methods using a range of widely used equations.
The ranges can be integrated with the flow duration curve to provide estimates of the total
sediment transport. The Shiclds and Einstein-Brown bed load equations give estimates of
average annual sediment load of 0.37 and 0.31 mem/year respectwely for a typical median
grain size of 1.4 mm.

3.2.3 Soil, Land Use and Land Suitability.

(1) Soils

Soil classification and description are carried out according to the FAO system (FAO-
- UNESCO, 1974). Chemical and physical analysis were conducted in the Depanmem of
Agriculture Laboratories in Phnom Penh.

A summary of the soil classification of both priority areas is given in the following
table.

Soil Unit (FAQ) Summary Description ' Appeanng Area

Acrisols: Gleyic Acrisols 014, strongly mottled, sucky sandy Both
loams over heavy clays with rounded
sand grains and very poor drainage.

Cambisols: Dystric/Ferralic Slightly elevated, poorly drained, dense, Tonle
Cambisols mottled heavy clay on old river levees.
Eutric Cambisols Shallow, yellowish brown, silty clayon  Both
recent alluvium of low permeability. )
Vertic Cambisols Deep, yellowish brown, weakly Both

structured, mottled silty medium clay on
recent alluvium.

Fluvisols: Eutric Fluvisols Brown, massive, hard-setting silty clay Both
on recent layered alluvium,

(2) Land Units

Since soil formation mainly coincides with the geomorphological condition and
vegetation in the study area, land classification and mapping is conducted based on the
geomorphological land unit. Soils maps for each priority area are presented in Figs. 2 and 3.
A brief description of each land unit is described as follows, and the details are in Annex IL.

1) Kandal Stung Priority Development Area

The river levees and levee remnants of mapping unit L have weakly differentiated,
generally silty soils with moderate consistency. The active levees are flooded to
shallow depth at irregular intervals but the older levees remnants are flood free.

On the slightly elevated plains (P1) soil texture varies. The soils with sandier B
horizons have a high pH - often 8.5 or 9. It is not known why this is so but it may be
caused by the upward movement of saline soil water by capillarity during the dry
season, evaporation of the water, and precipitation of soluble salts

Amongst the almost flat plain soils, one has a distinctly paler- coloured topsoil, visible

from aerial photographs and in the ﬁeld (P21). This soil appears to have a recent silty
overlay of 20 to 30 cm depth overlying older, more mature clay.
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The most extensive soil in the Kandal Stung Priority Development Area is Vertic
Cambisols. It occurs on almost flat plains and is mapped as P22, This is the best
irrigation soil in the area. Drainage is imperfect to poor and soil permeability is low,
which is good for rice. Soil analysis results indicate that these soils are of high short
term fertility and moderate long term fertility.

Only one area of old, very flat clay plains (P3) occurs in the Kandal Stung Priority
Development Area, in the mid-north along the link road between Highways 2 and 3,
near Rolous Village. This soil is strongly differentiated and very poorly drained. Soil
analysis results indicate saline topsoils, and very low fertility.

Soil unit D in the Kandal Stung Priority Development Area is located in depressed,
partially infilled, seasonally inundated, former river channels and oxbows. These soils
have very silty and fine sandy, very poorly drained, layered profiles with
hydromorphic features and are flooded to 50-100 cm several times a year.

Land units in the Kandal Stung Priority Development Area and the soil units they occur
in are shown below:

Mapping Dominant Soils

Land Unit Types Unit Unit Area (ha)*1 %
Levee (L)
Old levee remnant L Eutric Fluvisols 339 14
Plain (P)
Slightly elevated plain P1 BEutric Cambisols 389 16
Almost flat plain (P2)
pale surface P21 Eutric Cambisols 218 9
the others P22 Vertic Cambisols 1,229 51
Old flat plain P3 Gleyic Acrisols 18 1
Depressional terrain (D) D Eutric Fluvisols 194 8 -
Low-lying land (S) 5 - 12 I
Hillock (H) H - 5 0
Total 2,404 100

Tonle Bati Priority Development Area

The Tonle Bati Priority Development Area is a complex alluvial terrace which is no
longer flooded and the soils formed upon it are generally old. However, some soils (in
mapping units T1 and T2) are relatively young as they are formed upon the most
recently deposited alluvial materials.

The old levee remnants (L) have strongly differentiated soils with dark yellowish
brown sticky sandy loams including an eluvial horizon abruptly overlying very hard,
strongly mottled medium to heavy clays.

The lower flanks of the old levees (L) have younger soils with fine sandy loam to
sandy clay loam A horizons over firm, medium textured, mottled B horizons, and a pH
in the slightly acid range.

The soils of the plains fall into three distinct groups. The highest of them (T1) forms
on 'gently sloping terrain, with common low terracing and a contour alignment of the
fields in the sharply sloping areas. Drainage is lmperfect to poor. This soil also occurs
in mapplng unit T2.
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The second plains soil (T2 & P2) forms on very gently sloping (T2) to an almost flat
terrain (P2). Only very minor terracing has been undertaken in these areas. Drainage is
poor to very poor. This soil is most common in the east of the Tonle Bati area.

The third plains soil (P3) is old. It forms almost exclusively in the west of the area
along highway number 2, on apparently flat terrain. This soil is strongly. differentiated
and very poorly drained. :

Land unit D in the Tonle Bati Priority Development Area is located in depressed,
partially infilled, seasonally inundated, low lying areas. These soils have very silty and
fine sandy, very poorly drained layered profiles with hydromorphic features, and are
seasonally flooded to 50-100 c¢m, several times a year.

The area of each land unit of the Tonle Bati Priority 'Development Area is sﬁmmarized
as follow: o

Land Unit Types Mapping Dominant Soils Area (hay*1 %
Unit Unit :

Levee (L) '

Old levee temnant L Gleyic Acrisols .55 3

Levee flank Lf Ferralic Cambisols 36 2
Terrace & Plain (T&P)

Gently sloping plain T1 Vertic Cambisols 449 25

with terrace (common}

Very gently sloping T2 Eutric Cambisols 767 42

plain with terrace : '

(some)

Almost flat plain P2 Vertic Cambisols 344 19

0ld flat plain -P3 Gleyic Acrisols 120 7
Depressional terrain (D) D Eutric Fluvisols 2 0
Hillock (H) H - - 20 o1
Low, man-made rise (M) M - : 36 2
Total 1,828 100

(3) Land use

The land use types of the Priority Development Areas are classified into four types of

paddy fields, two types of uplands (but three types of upland in Tonle Bati), swampy areas
and hillocks. The details are described below. '

i) Rice field

Rice (wet season rice) fields are broadly extended in the Priority Development Area.
However, only one crop can be grown per year in most areas because of a shortage of
irrigation water in the dry season. Most of the rice fields are located in the gently
sloping and flat terrain, The rice field in the gently sloping terrain (Up) is medium to
small in size and often irregular in shape, and may be aligned relative to the contour.
The rice field in the flat terrain is divided into two land use types by the field size and

shape, small to medium and irregular (Ps) and medium to large and square or
rectangular (FI). ' : : '

Some areas of depressional terrain (Pd), mainly old river channels, are designated for
small size rice ficlds. These areas have good wet season water supplies and
occasionally there is a chance of double cropping in the dry season by using retained
water, but seasonal inundations are a limiting factor.

-
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ii) Upland and others

Uplands are slightly elevated flood free areas. These lands are generally less suitable
for rice because of their higher soil permeability, and would not be commandable by

gravity.

In the Kandal Stung Priority Development Area, about half of the uplands are used for
villages and gardens etc (V), and the other half for grazing cattle and some wet season
upland crops (U). The village areas (V) may be densely packed with houses or have
only scattered buildings. Sugar palm, coconuts, mangoes, cassava, sweet potatoes,
mungbeans and other crops are grown amongst the buildings. Some rice may be
grown if sufficient wet season rainwater can be impounded for the crop. In the grazing
and upland crops field (U), mungbeans, maize, bananas and other crops are planted, or
grasses and shrubs are growing.

The elevated land in Tonle Bati Priority Development Area is fully occupied by villages,
and upland crops grow in the flank of the elevated land. The elevated land in Kandal
Stung is shared by villages, upland crop fields and/or grazing land.

Other land includes swampy areas and hillock grazing land, which are not used for
agricultural purpose.

Land use maps of each Priority Development Area are shown in Figs. 4 and 5, and the
distribution of each land use type is summarized below:

Kandal Stung Tonle Bati
Land Use Types - Mapping Area % Asea %
: Unit (ha)* (hay*
1. Rice field P) (2,048) (85) (1,680) (92)
1-1 Rice field in gently sloping Up 389 16 449 25
terrain _
1-2 Rice field in almost flat terrain
(1)small to medium (irregular) size Ps 460 19 767 42
(very gently sloping) :
{2ymedium to large (square or Pl £,005 42 464 25
rectangular) size
1-3 Rice field in depression terrain Pd 164 8 0 0
2. Upland and others (356) {15} (148) (8)
2-1 Upland crops field ' U 130 5 36 2
2-2 Villages and others Vv 214 9 91 5
(house garden, orchard, road, etc.)
2-3 Grazing land on hillocks H 0 0 20 1
2-4 Swamps - S 13 1 2 0
Total ' ' 2,404 100 1,828 100

Remark: *1 ; Area of each land use type is the gross area, including canals, foot paths, field bunds, etc,
Especially for each paddy field, it is supposed that the area of canals, foot paths, roads etc. are
estimated at 5% of the net area

(4) Land Suitability

In this Feasibility Study land suitability is assessed in relation to the requirements of the
specific forms of land use; i.e. based on the degree to which the characteristics of the land
can satisfy the environmental requirements of the four specific crops. These are wet season
paddy rice (with supplementary irrigation}, dry season (irrigated) paddy rice, dry season
(irrigated) upland ‘cash’ crops, and vanously irrigated pastures for cattle or fuelwood
production.
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The land suitability data are presented according to the FACQ (1985) system for the
evaluation of land for irrigated agriculture. This system uses five classes of suitability for
use: : :
a. 81,82, 83 : Suitable (highly, moderately, marginally)

b. NI, N2 : Non suitable (currently, permanently)

Suitability for the crops concerned was determined by matching the environmental
requirements of the crops with the characteristics of the soils, to determine the degree to
which they were compatible. If the land can supply all the needs of a particular crop it would
be rated class S1 for that crop; but if there are limiting factors it may be class S2 or S3 or
worse, depending upon the degree of severity of the limiting factor(s).

The important environmental factors for the crop production are the soil physical
condition,. the soil chemical condition, landscape complexity, drainability, and
commandability, in which the factors of water supply and serious floods are excluded,
because the flood dike and canal system will be constructed in the future overcoming these
factors,

The results of the land suitability assessment for the four (4) crops are summarized in
the following tables. Land suitability maps for each crop are presented in Figs 6 and 7.

Kandal Stung Priority D-evelopment Area

1.and unit Wet season rice Dry seasontice  Upland crops Pasture and
: ' fodder
(ha) % (ha) % ha) % (ha) %
S1 1,447 60 1,641 68 33 . 14 922 38
52 357 15 357 15 1,618 67 1,229 51
53 583 24 389 16 236 10 236 10
N1 0 0 0 0 194 8 0 0
N2 0 0 0 0 0 0 0 0
swamp elc, 17 1 17 1 17 1 17 1
Total 2,404 100 2,404 100 2,404 100 2,404 100

Tonie Bati Priority Development Area

Land unit Wet season rice Dry seasonrice  Upland crops Pasture and
(ha) % (ha) % (ha) % hay %
S1 1,560 85 986 54 91 5 1,077 59
52 211 12 665 36 986 54 694 38
83 2 0 120 7 574 31 0 0
N1 0 0 0 0 150 7 2 U]
N2 0 0 0 o 2 0 0 0
swamp etc. 55 33 55 3 55 3 55 3
Total 1,828 100 1,828 100 1,828 100 1,828 100

Over 90% of the Priority Development Areas are suitable for irrigation farming; All of
the priority areas have good soils and land conditions suitable for rice cropping . About 60%

of the Kandal Stung priority area and over 50% of Tonle Bati area are highty suitable for
double cropping of rice. ' : :
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3.3 Socio-economy

3.3.1 Population

(1) Statistics

The population statistics used here originate from the data base prepared by UNTAC
which conducted an extensive count of the population for election purposes in May 1993.
The population statistics of the Master Plan Study Area were calculated as shown below:

Population Statistics Master Plan Study Area
(Source: calculations based on AEPU, UNTAC - 1993)

' Number of  Number of Total % Total  Number of Average Size
Study Area villages villages  population  Females Households of
{phumn) covered by ' Houscholds
Master Plan _
Kandal Stung 78 72 26,123 56.2 5,698 4.6
Tonle Bati 49 25 15,503 539 2,828 5.5
Study Area Total o127 97 41,626 553 8,526 4.9

The population statistics of the priority areas were estimated on UNTAC's data base, as
shown below:

Population Statistics Priority Develepment Areas
{Source: calculations based on AEPU, UNTAC - 1993) _
Number Total % Total % Total % Total % 18years Numberof Size of

Prigrity of Population Females 18years I8yearsold old Females Households Households
Development  Villages olds Females in
(phum) Female
Population _

Kandal Stung 24 8,924 55.8 54,2 57.6 57.6 1,962 4.6
Tonle Bati 9 5,814 49.0 489 575 579 1,053 5.5
Priority Ar

o 33 1418 531 521 576 577 3,015 49

During both phases of the Master Plan Study, a socio-economic household survey
(including some guestions relating to population) was undertaken as part of the field work in
Cambodia. The results are summarised below:
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Population Statistics of Household Survey Phase I
MASTER PLAN STUDY AREA
(Source: socic-economic survey of 113 households, December 1993)
Master Plan Total % Total % Total %Total % l6years Numberof  Size of

m Populati‘on Females  16years olds 16;::11;:; :Sid o#d Fie;nales Households Households
Female
Population
KSN 205 53.2 48.3 56.6 514 35 5.9
KSS§ 179 54.2 453 62.9 52.6 30 6.0
BATI 311 54.0 © 450 529 . 440 48 6.5
Totals 695 53.9 46.0 56.6 - 48.4 113 6.2
Notes: ' :

KSN:  Kandal Stung District, Northern Part (Study Area only)
KSS: Kandal Stung District, Southern Part (Study Area only)
BATI:  Bati District (Study Area only)

Population Statistics of Household Survey Phase 11
PRIORITY DEVELOPMENT AREAS
{Source: socio-economic survey of 164 households, June/July 1994)

Priority Total %Total % Total % Total % l6years Numberof  Size of

development Females 16years olds 16years old old Females Households Households
Population .
Areas Females in
Female
.Population

KS . 661 56.6 -50.8 - 60.7 - - 54.5 119 5.6
BATI . 270 48.9 49.3 54.1 54.5 45 6.0
Totals 931 54.4 50.4 58.8 54.5 164 5.7
Motes:
KS: Kandal Stung District, Priority Development Area only

BATIL:  Bati District, Priority Development Area only

(2) Analysis
i) Composition, Family Size and Density

The population, divided into two age groups, shows that the Kandal Stung priority
project area has a larger proportion of 18 year olds (54.2 %) than the Tonle Bati priority
project area (48.9 %). The average family size in the Kandal Stung District (4.6) is
generally smalier than in the Bati District (5.5), and the average number of families per
village is also smaller than in the Bati District, 79 against 113 in the Master Plan Study
area, and 82 against 117 in the priority project areas. If related to the total area of land
under the Master Plan Study one finds that, in the Kandal Stung District, the average
population per ha. is 2.61 (261/km2) while in the Bati District it is 2.58 person/ha
(average total study area: 2.60/ha). The average population per ha in the priority project
areas of Kandal Stung is 4.96 as against 2.61 while in Bati District this figure is 3.63
persons/ha as against 2.58 (average total priority project areas: 4.33/ha). This indicates
that, although the population density in both districts is almost identical, the priority
project areas cover the more densely populated areas of the Master Plan Study.

ii) Females in the Study Area

The percentage of females in the Master Plan Study area is 56.2 in the Kandal Stung
area and 53.9 in the Tonle Bati area. A further breakdown at village level and into age
groups in the priority project areas and household surveys shows a more significant
difference between the areas: the percentage of females in the Kandal Stung area
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remains more or less the same as for the Master Plan Study level, but Bati's percentage
drops from 53.9 to 49.0. If we, however, calculate the percentage of females in the
adult population (based on UNTAC data), and also if we calculate the proportion of
adult females in the female population, it appears that both district areas are almost
identical at 57.6 %. The household surveys confirm these trends but the percentages
vary. It is nevertheless clear that the current overall population figures are biased in
favour of women as a result of Cambodia's recent violent history, But there are also
signs that this is gradually changing as the sex ratio (i.e. number of females/number of
males) in the under 18 population in the priority project area of the Kandal Stung
District now stands at 1.07 while in the Bati District this figure is .71. The trends
observed here are similar to those found in the total population of Cambodia where the

- sex ratio stands at 1.13 for the total population and at 1.01 for the under 18 years of

age population.

Sex ratios in Study Arcas and Cambodia
(Scurce: calculations based on AEPU, UNTAC - 1993)

Kandal Stung District Bati District Cambodia
under 18 years of age .07 0.71 1.01
total population 1.26 0.96 1.13

Female Headed Households (FHHs)

In both socio-economic surveys special attention was paid to the results in relation to
FHHs. 1t was found that, from the 113 households surveyed in December 1993, 20
(18%) were headed by females. It needs to be noted that 18 of those were in Kandal
Stung District where a total of 65 households were surveyed (equivalent to 28 %), and

-only 2 out of 48 households surveyed in Bati District (4 %). A detailed analysis

showed that 4 households (3.5 %) do not include any other adult, and that 5 (4.5 %)
include one or more female adults. The remaining 11 households (10 %) all include
one or more male adults (and female adults). Another interesting observation here is, in
the 4 households without additional adults, all the children (ranging from 6-15 years
old) go to school. Except in one case, all the children are 6 years of age and mostly in
school, The FHHs with one or more adult male members usually live with their
married daughter or son. The younger children in these households are, in most cases,
grand-children. In the second household survey in June/July 1994 it appeared that 50
of the 164 households (30.5 %) were headed by women. Of these, 44 are widows (70
% of which were widowed more than 10 years ago), 4 are (recent) divorcees, 1 is
unmarried, and 1 widow has recently remarried. A further analysis of the 49 single

- women reveals that about 15 (including 3 divorcees) are women living alone with small

dependent children.

Although it is obvious that most women who lost their-husbands in the seventies and
eighties encountered great difficulties, at present the most problematic FHHs are those
who have recently lost their husbands (either through death or divorce), and are left
alone to provide for their small children.

Population Structure

The violent history of Cambodia in the seventies and early eighties is reflected in the
demographic data of the study area. The population is relatively young (48 % younger
than 18 years of age) and the proportions of males to females by age groups differ
s1gmﬁcantiy, asis shown in the followmg table:
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Age and Sex Groups of Study Area
(Source: ¢alculations based on AEPU, UNTAC - 1993)

Age groups _ Male(%) . Female (%)
218 years old 424 57.6

<18 years old 51.8 . 482
All ages 46.9 : 53.1

The above figure shows the proportion of males to females is equalizing. It also
indicates that, with the passing of time, the problem of single women with dependent
young children, 1s slowly decreasing. Most women who were widowed in the
seventies and early eighties have found to help for their immense problems from
relatives and, at a later stage, from their aduit children.

Socio-economic Conditions

Services in the Study Area

Health

According to the Ministry of Health the population growth rate for Cambodia is
estimated to be between 2.5-3 %, with the crude birth rate around 45 per 1,000 and the
crude death rate approxmately 15-20 per 1,000. Child mortality (<5 years of age) is

-amongst the highest in Asia (>200 per 1000) while maternal mortality is estimated to be

between 900-1,500 per 100,000 deliveries.  Both child and maternal mortality are
related to a lack of a preventative (primary) health care system, difficulties in having
deliveries supervised by adequately trained medical personnel, hard work performed by
pregnant women, inadequate diets, repeated and close pregnancies, and illegal
abortions.

Both districts have similar curative public health services, including a district hospital
with usually 100 beds. The District Health Officer is in charge of the District Hospitali,
and the health services delivery system in the district. At the next level, each khum is
supposed to have an infirmary or khum clinic, staffed by a nurse and a midwife, and
assisted by a khum Health Committee. At the phum or village level there is a traditional
birth atiendant (TBA) and health activists, supposed to provide and maintain a link with
the khum level services. Public health services are free in Cambodia. The study area
includes the district hospital of Kandal Stung while the Bati District Hospital is situated
outside the study area, close to the District Headquarters. '

The district hospitals in both areas are full due to the number of TB in-patients. In the
khumn clinics, daily out-patient attendance is rather low mainly due to deteriorated
facilities and equipment. The staff of the clinics frequently provide health services

including vaccinization, infant care, matemity consultation, and birth control in the
patients homes.

Public health services in both districts are supported by foreign NGOs. In the Kandal
Stung District 24HRTYV supports the District Hospital while WVI has a Primary Health
Care programme covering the whole district. In the Bati District JOCS provides support
to the District Hospital and has started a Primary Health Care programme. In summary
it can be concluded that the public health services in both districts - even with the
assistance of NGOs - have a long way to go in providing adequate services to the
population.
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ii) Education

iiii)

(2)
B

It is generally observed that the quality of education is of a low standard in the country.
Agencies like UNICEF are providing assistance in this area but the quality and quantity
of education, at all levels, will take a very long time to improve.

According to the information obtained from the Kandal Stung District Office, total
enrollment is 85 % for primary schools, 9 % for lower secondary schools, and 6 % for
higher secondary schools. In general, it appears that the percentage of female students
gradually decreases in the higher grades, totalling 45 % for primary schools, 43 % for
lower secondary, and 34.5 % for higher secondary schools. The buildings and

facilities in primary schools are deteriorated and there is a shortage of school rooms.

Improvement of those facilities is essential. The following table shows the total

number of schools and students enrolled in the Study Area and Priority Development
Area. :

Master Plan Area Priority Develop. Area
District . L. & H. . . .
Primary Secondary Primary Skco(g:dgy
Kandal Stung School 19 2 8 2
Student 6,700 1,100 3,100 1,100
Tonle Bati School 13 1 3 1
Student 4,100 400 1,500 400

Credit and Savings Schemes

No data were available from the District Offices on these subjects. Apart from small
credit schemes run under the Tonle Bati Development Centre, the WVI development
centre in Kandal Stung, and the FFP programme of the KWA/UNICEF, there are no
institutions in the area providing rural credit. Savings schemes were not evident, nor
did any family state they actually had any savings.

Families in the Study Area

QOccupation and Production

Most people claim to be farmers, owning on average 1.0 ha of land and predominantly
engaged in wet season rice cultivation which, for about 80 % of the families, produces
insufficient food. Almost 70 % of families collect additional food from rivers,
wetlands, paddy fields and forest areas, in particular, fish, crabs, frogs, snails and, to a

Jesser extent, fruits. Raising livestock and growing vegetables are largely perceived as

a means to eam additional cash income rather than an additional source of protein and
vitamins, resulting in a certain degree of chronic malnutrition. Apart from these income
generating activities, small businesses and salary/wage labour are important activities.
It appears that about 70 % of all families interviewed have at least one member engaged
in non-farming activities to eamn extra cash income.

Constraints on Production and Life

The needs of families and villages are predominantly related to the inability to grow
sufficient rice for their own consumption due to a variety of reasons, including the lack
of a reliable and sufficient water supply, oxen for ploughing, agricultural inputs,
availability of land, and the low quality of available land. Simultaneously, the lack of
cash to invest in agricultural inputs, vegetable seeds, and livestock for commercial
production purposes is the main stumbling block to fulfilling other needs such as a
housing and medical. No appropriate credit facilities exist in the area but nearly 65 %
of the families report to be indebted, and can pay upto 60 % interest per month.
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Community Organization

Families appear to be quite self-centred and inward looking. This is largely due to

‘Cambodia's recent history which has led to severe disruptions in family life, a

considerable fragmentation of society, and feelings of insecurity, causing a sense of
mistrust to prevail. Having said that, it also appears that, rather than being organized
‘from the top' (such as the krom sammakis and KWA), people do actually join hands
on their own terms and conditions if the purpose and result benefits all involved in a
reasonably equal way. The (wide spread) illustration of this phenomenon is the
exchange of labour on the basis of reciprocity (‘provasdaya’) or daily wages payment
observed during the process of rice production. A large majority of families are
included in this arrangement. : '

Division of Job by Gender

The division of labour and authority in most households is gender specific for matters
related to the process of rice production, budget control and cooking and dish washing.
At the same time, a considerable number of activities are undertaken and decided jointly
by men and women.

Conclusions

Health and education services in the area are either weak or non-existent. Generally,
there is a lack of resources (manpower, money and material), sufficient and adequate
physical structures, knowledge, appropriate concepts and approaches, proper planning
and management, and institutional capacity. In the health field NGOs seem to produce
reasonable results but their coverage is confined to a few villages. Inter-NGO co-
ordination is limited or absent, occasionally resulting in overlaps leading to waste of

“resources and confusion with the population. Competition between NGOs occurs and

there is a lack of clear and sound long term development concepts. In the field of
education UNICEF provides some material assistance but the problem is also one of
quality. : -

Socio-economic conditions for most families in the area are llargely the same. FHHs
with dependent small children and no other adult(s) in the household presumably face
the same or worse hardships as the poorest families. = :

Most families in the area produce insufficient rice to feed themselves year round, and
only a small proportion grows vegetables or owns livestock, resulting in poor diet
which in turn causes a certain degiee of chronic malnutrition. This, combined with
deplorable domestic hygiene, sanitation and a lack of safe drinking water as well as
poor health services, contributes to a high frequency of preventable diseases and,
subsequently, to an unnecessary waste of human and material resources.

The needs of families and villages in the area are predominantly defined in terms of
their inability to grow sufficient rice for their own consumption, to have limited or no
access to credit facilities, and to suffer ill health.

Formalised organisational structures such as the krom sammakkis and the KWA,
instituted by previous regimes, have lost their momentum. It has been observed though
that informal structures of provasdaya (mutual help) continue to exist. These structures
could possibly be used as a mechanism for project and development activities.:

The division of labour and authority of decision making in the household warrants a
careful consideration of gender specific strategies, particularly in relation to agriculturat

-30 -



	Cover
	Title Page
	LOCATION MAP
	SUMMARY AND RECOMMENDATION
	Table of Contents
	Ⅰ. INTRODUCTION
	1.1 Authority
	1.2 Background of the Study
	1.3 Scope of the Study

	Ⅱ. NATIONAL BACKGROUND
	2.1 Land and Population
	2.1.1 Land
	2.1.2 Population

	2.2 Current Situation of National Economy
	2.2.1 Government Administration
	2.2.2 National Economy

	2.3 Agriculture and Agricultural Economy
	2.3.1 Agricultural Situation
	2.3.2 National Agricultural and Rural Development Policy and Plans
	2.3.3 Agricultural Supporting System at National Level

	2.4 Socio-economy
	2.5 Environmental Organization and Policy
	2.5.1 Institutional Organization
	2.5.2 National Policy


	Ⅲ. PRESENT CONDITIONS OF THE PRIORITY DEVELOPMENT AREA
	3.1 General
	3.2 Natural Resources
	3.2.1 Topography and Geology
	3.2.2 Meteorology and Hydrology
	3.2.3 Soil, Land Use and Land Suitability

	3.3 Socio-economy
	3.3.1 Population
	3.3.2 Socio-economic Conditions



