LG DHIE AN R

;h@\ LIBRARY

I







JAPAN INTERNATIONAL COOPERATION AGENCY {JICA)

THE SOGIALIST REPUBLIC OF VIET NAM
MINISTRY OF AGRICULTURE AND RURAL DEVELOPMENT

THE MASTER PLAN STUDY
ON
DONG NAI RIVER AND SURROUNDING BASINS
WATER RESOURCES DEVELOPMENT

'FINAL REPORT

- VOLUME VH

APPENDiX Vi AGRICULTURAL DEVELOPMENT
| AND IHRIGATION |

" AUGUST 1996

NIPPON KOEl CO., LTD., TOKYO JAPAN



This Report consists of

Volume | Ixecutive Summary

Volume 11 Main Report

Volume IH Appendix 1 Socio-economy and Institution

Volume 1V Appendix 11 Topography and Geology

- Appendix 1 Meteorology and Hydrology

Volume V Appendix 1V Natural Environment

Volume V1 Appendix V Hydropower Generation

Volume Vil Appendix VI Agricultural Development and Irrigation
“Volume VIl Appendix VII Domestic and Industrial Water Supply

Volume IX Appendix VI Flood Mitigation and Urban Drainage

Appendix 1X | Salinity Intrusion
Volume X Appendix X Formulation of Master Plan
Voluine X1 Data Book

~ The cost estimate was based on the December 1995 price level and expressed in US$
according to the exchange rate of USS 1.00 = Vietnamese Dong 11,014 = Japanese Yen @
101.53 as of December 15, 1995. '



- ABS
ijEMMA
" '-.Dcwsss
RS 1o I
UBNCO

SRR
"_:'j'f(‘COP T
CGDLA e
'GDMH
“cov
680
L HCMC
- HIDC.
S oowec
S HSDC(orSDC)
- :.i‘{'-stc (orWSC)
DD
CUIEE.
IR
o HPH
nvesc
L UWRP
"+ IWRE
~ IWRR
©JICA

IWRP

" LIST OF ABBREVIATIONS

L Agr:culture and Pores!ry Serv:ce (PC)
o C‘ommnltee for Ethhic Mmormes and Moumamous Areas
DeSIgn Company for Water Supply and Samlauon System (IHICMC-PC)
=?Envlr-r:-nmem Assessmem (Multl lateml Lendmg Agcncnes)
o Evaluauon Counmss;on for State Pro;ccts
| Env;ronmemat Impact Assessment |
_ Ho Chi Mmh Clty Envntonmentai Com:mltee ,

- Genera! C‘ompan)' of F Iecfrtcdy of Vlel Nani (Abohshed and renamed in
o November 1 995 as V:emamese Pov.er C'orpomt:on) '
i Forest lnventory and Plzmnmg Insmute (MOARD)

- Govemmental Committee on Orgamzanon and Pcrsonuel

e ;'_'General Department of Land Adlmmstratloﬂ

L ':'_General Department of Meteorology & Hydrology
:_"‘;';'__Govename|1t of Vlct Nam C

o General Slatlsncal Offlce

o "_Ho Chl Mmh C;ty - -

- : _ Ho Chl Mmh Envxronment Commntee (l ICMC)
; Hydrauhc Invesllgatloﬁ aid Dcs;gn Company (MOAR[))
Ho Chi Minh People’s Committee (HCMC)

Ho Chl Mmh Sewerage ancl Dramage Company (HCMC)
Ho Chl Mmh Water Sypply Company (HCMC) '

___Imgatlon and Dramage Dep'trlment (MOARD}
' "‘"'j:lnlual Envzronmental Exammailon s
.'Insmute for Economlc Research (HCMC PC)
' Institute of Hyglene dnd Pubhc Health (MOPH)
- Tnstitate. of Mines (MOID) |
i ]nvestment Company for the Development of Watcr Sector (HCMC
Lwer TUPWS) | -
‘Instilute of Bnergy (MO]D) SR
i lnstutute of Urban and Rural Plannmg (HCMC—PC!Conslmchon Scmce)

lnsmule of Water Resources LcOnomxcs (MOARD)

o Institute of Water Resources Plannmg (MOARD) :
Insmute of Water Resources Research (MOARD)
~ Japan lmematmnal Cooperanon Agcney (Iapan)



This Report consists of -

Volume I
Volume 11
Voleme I
Volume 1V

Volunie V
Volime VI
Volume VII
Volume VIIi
Volume [X

Volume X
Volume XI

Executive Summary

Main Report
Appendix |
Appendix 1
Appendix 111
Appendix IV
Appendix V
Append‘ix Vi
Appendix VIl
Append.ix VI

‘Appendix IX

Appendix X
Data Book

Socio-econony and Institution
Topography and Geology
Meteotology and Hydrology

~ Natural Envitonment

Hydropower Generation
Agricnltur;;I Development and Irrigation
Domestic and Industrial Water Supply
Flood Mitigation and Urban Drainage

- Salinity Intrusion '

Formulation of Master Plan

The cost estimate was based on the December 1995 price level and expressed in US$
according to the exchange rate of USS 1.00 = Victnamese Dong 11,014 = Japanese Yen %
101.53 as of December 15, 1995,



- IURP

ALS
CEMMA
- DCWSSS
~ EA
ECSP
EIA
ENCO

. EVN

~ FIPL

- Gcopr
'GDLA

GDMH

- Gov

GSO

HCMC

HEC

~HIDC

- HPC o

HSDC (or SDC)

1EE

IER
IHPH
M :
INVESCo

- JOB

" IWRE
" IWRP
IWRR
JICA

LIST OF ABBREVIATIONS = -

Agriculture and Forestry Service (PC)

Committee for Ethnic Minorities and Mountainous Arcas

Design Company for Water Supply and Sanitation System (HCMC- PC)
Environment Assessiment (Multi-lateral [,cndmg Agcnmes)

‘Evaluation Commission for State Projects

Environmental [mpact Asseéssment

" Ho Chi Minh City bnvnromnen{al Committee

General Company of E Iecmcuy of Viet Nam {Abolished and renamed in
Novenber 1995 as Vietnamese Power Carpomuou ).
Forest Inventory and Planning Institwte (MOARD)

“Governmeintal Committee on Org'imzauon and Persorinel
~ General Depariment of Land Admmnstmt:on
- General Department. of Meteorology & H) drology

Government of Viet Nam

: Gencral Statistical Office

Ho Chi Minh City
Ho Chi Minh Environnient Committee (HCMC)
Hydraulic lnvesugahon and Desigin Comp”my (MOARD)

- Mo Chi Minh People’s Committee (HCMC)

_ ~ Ho Chi Mink Sewemgc and Drainage Company (HCMC)
- HWSC (or WSC) - | '

D

Ho Chi Minh Water Sypply Company (HCMC)

- - Irrigation and Drainage Depariment (MOARD)

Initial l:nvxronmemal Examination
Institute for Economic Research (HCMC-PC)
Institute of Hygiene and Public Health (MOPH)

~ Instilute of Mines (MOID)

Iuvnstmcnt Conpany for the Dwulopmcnl of W*\ter Seclor (HCMC-

- PC/TUPWS) -

Institute of Energy (MOID)

~ Institute of Urban and Rural Planning (HCMC- PCfConslmcuon Scnr:ce) _ .:
Institute of Waler Resources Eeonomics (MOARD) '

Institute of Water Resources Planning (MOARD)
Institute of Water Resources Research (MOARD)
Japan International Cooperation Ageacy (Japan)



- MOAFI

~ MOAP

MOC
. MOCT
MOD
MOE

- MOET

- MOFI

“MOFO
MOFA

-MOHI

~MOID(New) -

Mo3
MOIT
MOLD

MOLWISA
MOPH
- MOPI (New)

MOSTE
MOTC
MOT
MOWR

MPAC
NEA
NGO -
'NIAPP
NPAC
OLCC
OLECF
PC

. “Ministry of Agriculture and Food Industry (Abelished and integrated
‘into the new MOARD) '
- Ministry of Aquatic Products
MOARD (New)

Ministry of Agriculture and Rural Development (Created in October
1995 by the merger of the former Ministry of Water Resources, Ministry
of Agriculture and Food Industry and Ministry of Forestry )

Ministry of Construction

Ministry of Culture and Information

: Ministry of Defence

Mmrstry of Energy (Abolished and integrated into the new MOID)

- Ministry of Education and Training

Ministry of Finance

: Ministry of Forestry (Aboftshcd and mtegm!ed mto the new MOARD)

Ministry of Foreign Affairs
M’rmsny of Heavy hrdus!ry (Abolished and mtegmted info the new

Ministry of Industry (Created in \Iovember 1995 by the merger of the

former Ministries of Heavy Industry, Lrght ]ndustry and Lnergy)

Ministry of Justice _ :

Ministry of Interior : . ‘ | | %
Muushy of Laghr Industry r Abolished (md mrcgralcd into the new’ '

MOID) ' o

Ministry of Labour War Invahds and Socml Aflalra.

Minisiry of Public Health I

Mlmsty of Planning and Invcs!mcnt (Formed frOm a mcrgcr of the -

former SPC amd SCCI)

Ministry of Science, Technology and Environment

Ministry of Transport and Communications

Ministry of Trade o

Ministry of Warer Rfvourccs (Abohshed and m!eg: ated mlo the new .
MOARD) ' ‘

Ministrial Project Appmishl Conuniltee -
- National Environment Agency ..

Non-Govermmental Organization - ‘
National Institute for Agricalural Planning and Projection
National Project Appraisal Committee

- Overseas Environmental Cooperation Centre ' %

Overseas Economic Cooperation Fund (Japan)
People’s Committee (executive arm of the People’s Council)



- VPC (New)

WHO
- WPMI (IWRPM)
"WRD{or WRS)
:WSC

PCC
PIDC
PPC
SBV
SCCl

SFEZ (or SFEA)
SIWRP

" SIWRR
- SPC

SRV
UNDP
UNICEF
UNIDO -

WASECO .

wB

Power Construction Company (VPC) .

Power Investigation and Design Compim‘y (VPC) : |

Provincial People’s Committee (City People’s Committee = CPC) |
State Bank of Viet Nam

State Committee for Cooperation and Investment (Abolished and
integrated into the new MOPI)

~ Southern Focal Economic Zone (or Southern Focal Economic Area)

Sub-Institute of Water Resources Planmng (MOARD IWRP)
Southern Institute of Water Rcsources Research (MOARD)

State Planning Committec {Abohshcd and integrated into the new
MOPI) '

Socialist Republic of Viet Nam

‘United Nations Development Programme

United Nations Intemational Children’s Education Fund
United Nations lndustrial Development Agency .

" Vielnam Power Corporahon (the former (‘eneml Company of Electricity
- of Viet Nam = FVN)

Water and Sewerage Conslmctlon Company (MOC)
World Bank

" World Health Organization

Water Planning and Management InSlltutc (\/IOARD)

- Water Resources Department or Water Rcsouce_ Service (PC)
~ Water Supply Company (under Construction Services of tflc'PC)_

- Note: ‘Abbreviations in Jalics are no more existent (already _abo!ishéd and integrated in

November 1995).



Length

mm
cm
m
km

\
B

{1

Ionon

Measurements

millimeter
centimeter

meter

kilometer

‘foot

yard

square centimeter

square meter

" hectare

square kilometer

cubic centiinete
litte o
kilolitre

cubic meter

. gram
- Kilogram
- melric ton

second
minute
hour

day
‘year .

- "kVA

USS

Electric Measurements

v = Volt

A = Ampere -
Hz = Hertz (cycle)
W = Watt

kw = kilowatt
MW = Megawatt

GW e Gigawatt

%o = percent
PS = horsepower
o = ~ degree -
163 = thousand
166 = ‘niillion

109 = billion

" Derived Measures

cubic meter per second

m¥s =
o kWh = Kilowatt hour
-MWh = Megawatt hour
GWh = Gigawall hour
= - kilovolt anipere
Cuirencies |
.= uUs Dollar ,
VND = . Vietnarese Dong
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1. AGRICULTURAL DEVELOPMENT

1.1 - Background of the Study

1.1.1 Current Situation of the Agricultural Sector

Viet Nam is basically an agricultural countey where over 80 % of the population still live on
rural areas, supported by farming, forestry and fishery. Grain crops, dominated by paddy,

- generate half the output value of this sector. Besides, a high ‘proportion of industry and

services derives their demand from égricuhurc. But, because of its vagaries of nature, the
growth rate of agriculture witnesses large fluctuations than that of industry. The agriculture
sector, including forestry and fishery, accounts for 36 % of GDP in the year 1993, nearly

‘three-quarters of national employment and about 50 % of export earnings.

Due to the liberalization of distribution system in the.agricultural scctor, paddy production
recorded 26 % growth in the year 1987 to 1989, and this permitted Viet Nam to move from a
pasition of net importer of 700,000 to 800,000 tons of rice in the year 1986 to 1988 to a net
expotter of around 2 million tons of rice per annum in the year 1989 10 1992,

1.1.2  Problems to be Solved in the Sector

. Available land is limited. Average farming area per capita is small and still decreasing.
~ Clearing of waste l‘md for extension of cultivable area and increase of crops will require large
capital mvestmcnt 1nd lime, Popuhtmn is large and not evenly distributed. Demographlc o

growthis v;ry high. Material and coltural living conditions of the’ rural popuhtlon are low with
a subslantial segment being still in poverty, creating serious soctal and employment problems.
The capacity of self investment for increasing production is therefore very limited.

Agricultural production still largely depends on natural conditions. The monsoon climate is
favourable for cultivation but also causes frequent disturbances such as tyﬁh’don,'ﬂood
waterlogging, drought pests and discascs, climatic irregularities and so on, adversely af !‘ccung
production, processing, s{onng, lr‘mspon and consumption of products

Physical and techaical facnhues are very poor. Production level is low Small scal¢ and manual"
production with low output and efficiency is still predominan. Due 10 lack of fund, the
poééibilhy of modcrnizihg equipment and industrial facilities, in particular those for post-
harvest work and for processing of farm producté and foods, is very limited.
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A shift to market-oriented production will require to secure corisumption markets, : However,
the foreign markets are unstable and difficult for 2 new comer such as Viet Nam to penetrate.
White, local markets are still limited due to the slow increase in the purchase power of people.

In swminary, national agricullure is facing new possibilities and challenges in the 1990s. The
most important constraint is the lack of capital and technology. To ensure development it is
essential to adopt a flexible strategy aimed at fully expleiting the local potential, secking
possible external sources, avoiding difficultics and continuing to quickly shift the nationat
‘agriculture to market-oriented production through progressive modernization stages.

1.1.3  National Policies for Agriculiural Development

{1) National Policics

Based on the nationat reform policy and socio-economic dévelopment strategy, the Ministry of
Agriculiure and Rurat Development made the agricultural development policies for the 1990s as
summarized below: '

- - To quickly focus the agr'icu!mre on market-oriented production 'through both internal and
‘external cconomic systems combining agriculture and industry, production.ancl market, in
order to mecet local demands, to increase exports and to accumulate hard currency and
- capacity for panicipating in the world markets,

- To comprehenswcly dcvclop the agncuhum! ecology and to dwcrs:ly producuon mamly
'foods and especially nce and pigs, as well as to efficicntly exploit the land, labour, phymcal
and technical factors, and potential of ecologicat regions, to urgently create major h:ghly
efficient production esiablishinents contbining agriculture, foresiry and fishery and o
protect and improve the environment,

- To develop and apply the most recent technological and industrial process to pfoduciion,

- paying attention to biological, labour-intensive and least-capital industries in order to

" increase producnon labour output quality and efficiency of agncultural producuon and
food mduslncs '

- Tomake large and ﬂleady investments for rcphcement of ex:stmg cqmpmenl and strucmrcs
10 construct new producnon facilities mainly at mcdmm and small scale and to pmmo:e
post-harvest and food processing industrics as a first stcp to mdusln’xhzauon and
modemization of agriculture;
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Crop diversification or extensification, raising of yiclds and quality and reducing
production costs of products are essential, In agricultural production and food processing
indusiry.éffort should be concentrated on developing directly available potential with a
short time period of capital repayment. Reclamation of waste land and large investment
with a long time period of capital repayment should be made with limitation except for the
time when they are actuatly effeclive or necessary for development at further stages.

- To continue capital investment for development of important agriéul!ural production areas
and to appropriately invest for agricultural produciion in areas with poor ecologiéal features
by exploiting the potential of each area so that all areas are provided \;'ilh possibilities for
development, and

- To put emphasis on establishing new rural communities of socialist style, with a view of
developing rural economy, exploiting favourable conditions of each region, creating small
scale industrics and biisinesses, providing employment, increasing income, promoting
wealth, eradicating poveﬂy, strengthening production infrastructure and improving the
material and cultural living conditions of rural population.

In the process of shifting agficu!lllrc to market-oriented production involving farming, food
processing industry, transport and consumption of agricultural products, it is necessary to
accumulate a large reserve fund and hard currency required for industrialization of agriculture,

“leading Slcp by step to induslriali?alion of the whole country.

{2) - (}hjeclwes and Basic SLrﬂlﬁgxes

‘The ovemll objectwe of econonmic dcvclopment up to lhe year 2000 is to get rid of poverly, o

stabilize socio- economic and political life, to reinforce securily and defense and to create
favourable conditions for rapid development of the nation in the future stages. To ‘attain the .
above general goal, the objectives of agricultural development up to the year 2000 are set as
follows: '

- To meet the increasing food demands of the whole nation, to raise the nutritive intake to
2,300 1o 2,400 kcal/person/day, to secure food reserves, to develop stock farming, to setile
the problem of malnutrition of children and to obliterate hungry and poverty,

- To wgently create a number of production establishments, to exploit the advantages of
irbpical climate, to secure supply of raw materials for processing industry and to increase
export volume and income, thus satisfying the foreign currency demand for importé for
farming, accumulating economic development fund and reinforcing the nation’s position in
the world market, '
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 To secure cmploymcm of labour, to shift a substantial labour force to rural industeies and
businesses, to decrease the population growth rate, to increase per capila income in rural
areas by twice as much as compared to that in the year 1990, to improve living, education
and health conditions and cultural and spiritual activities of the pcople in all rural areas, to
implement democracy and social equality and to construct new rural comnwnitics with
developed socio-economic systems and enough and stable modern living conditions, and

- To substantially strengthen physicat and technical facilities for agriculmm! development and
“food processing industry, with pricrity to irrigation, mechanization, electrification,
appliéalion' of biology, renewal of production equipment, progressive modernization of
post-harvest processing and food indusiries, raising the technological and production level,
increasing output, quality and benefits and accumulating fund for promoting
indlustrialization, modernization of agriculture and food industry in the next stage.

Efforts sliould be made to attain an annual gross ageicultural product of 5.5 % to 6 % by the
year 2000 through basic shifting of production system to market-oricnted system,
' comprehensive development, diversification of crops suitable 1o ccologicai chai‘actc_ﬁslics and
application of high lcchnologiéal and industrial produclion practices with high output and
“quality. Supply of foods will steadily be sccured. Food production and consumption

-quantitics will largely be increased. Supply of raw materials for processing indusiry will be

‘secured.  Export volume and income will rapidly be increased, énabling to meet foreign
currency requirements for imports and to accumulate fund for industralization. Employment
:problcm will basically be seitled. Income and purchase power of popul'ulon will significantly

bé increased. l\hlcnal and cultural hfe will clearly be 1mproved Rurat arcas w;ll be inamuch

ibelter condluon

i.1.4 Régional Policies for Agriculmral Development

Agricu]tuml deirelopmerll objectives and stratcgics sct by the Ministry of Agriculture and Rural
- Development for the respective regions are as follows:

(1) - Mckong delta rcgidn

Blessed with favourable natural and socio-economic conditions, the region will not bn'ly-satisfy
 its local food demands but also supply rice to the whole nation. Intensified and integrated
farming with crop cultivation, animal husbandry, fishery and foréstry should be promoted.
Strategies for the agricultural development are summarized as follows:

- extension, intensification and expont of rice;
- intensification of meat production, particwlarly of pig meat; and
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- intensification of other crops such as pineapple, banana, coconuts, soybean, sugarcane and

jute.
(2) N - E Southland region

The development pace in the region was slow in recent yedrs and food production could satlsfy
only 50 % of demands in food stuffs. The export value of farm produce is siill low comparéd
to the regional production potentials. Therefore; future development should be focused on
speeding up production of industrial annual crops, rubber and fruit, The food deficits can be
made up with food suppl'ics from the Mekong delta. Strategies for the agricultural development
are as follows: '

- intensification of food crops such as rice;

- extension of indusirial crops such as soybean, groundnuts, sugarcane, tobacco and cotton;

- intensification of rubber production through such means as replacing old trees; and 7

- extension of fruit tree cultivation such as coffee, pineapple, banana and cashew, and catile

raising for meat and milk.
(_3} South Ccﬁtral Coast region

It is considered through past dcvélopmenl process that the region can produce foods
sufficiently not only for its consumption but also for west highland._ Plantation of irdustrial
crops for supplying raw materials to precessing industry and export is also possible in the
region. Strategics for the agricultural development are as follows’:: | |

éxtension and intensification of rice and maize cultivation;

+

- extension and mlcnsmcfmon of sugarcanc cultivation mcludmg exp'msmn of cane
processmg C‘lp'lClly, '

- restriction of cotion growmg, _ ;

- "development of bare or sandy land by growi ng pcn,nma] trees such as coconut and p'islur:,
crops; :

- expansion of sericulture; and

- expansion of animal industry such as cattle and pigs for export.

" (4) Central Highlands region

In recent years, projects under direct government financing or foreigh cooperation progranimes

- have been impl"ememcd'to seltle an additional population in this region. Many export crop

plantations fhave been created with large production shares in the national economy such as
coffee, rubber, silk and tea. At present its development potentials have not beer fully
cxp_lo_ited.. A.gri_cuhure should be developad both intensively and extensively, Strategies for the
agricultural development are as follows:

- expansion of coffee and rubber planiation; |
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- ¢xpansion of sericulture; and _
- expansion of dairy industry including cow raising.

1.2 Present Conditions of (ke Agricutture in the Study Area

1.2.1  Reference and Materials Used for the Study

Socio-economic conditions in Viet Nam as well as in the Study Area have been rapidly
changing. Descriptions of the agricultural conditions by previous studies made in several years
ago become obsolete and seem not always to reflect actual conditions. In the field work of the
Master Plan Study, both the Experts of Agriculure and Irrigation made several ficld visits to
grasp the actual conditions by collecting written data and information. Main findings presented
on agricultural supporting services and irrigation sector institutions dre from the field survey.,
In addition, an inventory survey of agriculture and irrigation was carried out for all the existing
and proposed irrigation schemes with each area of more than 100 ha by the questionnaire
‘method. The purposes of inventory survey arc to make a database for formulating the master
- plan projects in this Study and to identify the constraints and required iniprovements in the
" irrigated agriculture, The written questionnaire was distributed to SIWRP and the Department
of Agriculture and Forestry/Water Resaurces of all the concerned provinces in the Study Ared
“in the course of ficld survey. Filled questionnaire for 'tbout 250 schemes was collected by the
. end of this field work period, and these inventory data were comptled and analyzed in the home
‘ oﬂlcc work of the lee I study. - :

- Field surveys of Phase IT w_erc co:_xduc'lcd by the agfonomiisl with the help of an engincer from
the Sub-institute from June § to 24 for the ground check of the interpretation of Landsat
imagery on the potential irrigation scheme areas and for the farm interview surveys. In the
farm stirveys, a total of 12 farmers in the potential irrigation schemes were interviewed using
pre-prepared questionnaires. The farm surveys were made to understand the cconomic and
physical backgroumh of farmers, who are dcemrcd to be the key players in agricullural
development.: Wlthom their decision making in’ acceptmg sonie particular crops or offering

.- their land for any gwcn water resources dcvelopmem projects, cic., any agricultural

_devclopmcnt trials would fail, particularly “in free market economy, Understandings of their
situations are thus indispensable in planning appropriate agricultural development schemes.

Farmers in the p'rospccﬁve irrigation schemes were selected'in the fields at random. Most of
farmers selected are in plains, where rice based farming is practiced. T heir land hold.in'g is
smaller than that of upland crops based farming. Therefore, their characteristics are ot
necessarily the same as corresponding to the Yiet Nam Living Standard Surveys, which did not
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describe rice based farmers separately. A sample of farm survey is given in Table 1.1, and the
results are summarized in Table 1.2,

Crop and animal production statistics by related province, and crop budgets were collected
from the Ministry of Agriculture and Rural Development. Land resource information such as
present land use, soil and fand suitability to agriculture is also from the same Ministry.

1.2.2  Agricubtural Setting-up in the Study Area

(1) Soils and Land Use
Land use

The present land use in the Study Area has been identified by the Sub-national Institute for
Agricultural Planning and Projection (NIAPP) in HCMC based on satellite nnagery of
LLANDSAT TMS5 taken in Febrmry and March 1994 as shown in Table 1.3 and summarized

below:
‘Unit: %
Mekong  Southeast Central  Coastal  Study
: Description ~Delta - Region  Highland  Region Arca
;g 1, Triple irrigated rice 0.06 '0.00 0.00 0.00 0.00
b . 2.Double irrigated rice 21.29 382 - 1.7t 105 3.05
+ 3, Single irrigated rice C .5.69 6.72 - 0.00 0.00 3.56
- 4. Double rainfed rice : 17.63 0060 . - 000 © 000 0.97
-+ 5. Single rainfed rice - 5.97 0.00 - 0.00 0.00 0.33
- 6. Single irrigation/frainfed rice - I ' :
: + upland crops 7 3 616 795 - 524 000 538
+ +7, Upland crops S 0000 12270 349 1595 1045
- ' 8. Pincapple/sugarcane o701 2410 0 7000 0.00 1 1.55°
© . 9. Shifting land - 1000 0 1182 - 223 - 326 215
-10. Coffee/Tea/Mulberry 0060 088 075 0.00 0.60
11, Rubber : 000 11.81 0.00 0.00 371
12, Cashew - 0.00 4,42 0.00 0.00 2.14
13. Mulberry 0.00 0.00 0.00 0.06 - 0.01
14, Cinnamon 000  0.00 0.00 0.12 0.03
15. Fruit trees , .0.00 . 1.39 - 0.00 0.00  0.67
16. Forest: - 3.81 24.29 66.29 3555 - 35.38
17. Bush/grass 0.00 4,54 0.00 .23.91 -7.78
18. Salt pans _ ' 0.00 0.04 0.00 0.00 -0.02
19. Bare land 28.82 14.94 18.41 16.89  16.95
- 19. Seulement/orchards 056 025 0.25 0.34 0.28
20. Rocky hill 000 000 0.00 0.11 0.03
21. Water body - 3.06 2.44 - 1.65 2.75 2.37
. Total 100 100 100 100 100 -
‘ﬁ Total (1,000 ha) 2234 23388 L1427 11,1422 4.847.1

g Source: Sub-Nalional Institute for Agricultural Planning and Projection, 1994
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Meckong deltain the Study ‘Area covers about 5.5 % of the Study Area. Paddy field is the
major langd use in the Mckong arca, occupying 56.8 % of the arca. Canal network has been
well constructed for the irrigated paddy cultivation. Irrigated paddy area covers 50.8 % of the
area. However, only about 42 % of the irrigated paddy arca is under double and triple
irrigation. Another noteworthy fact is that the double or single rainfed rice cropping is practical
in anarea of 64,000 ha. T thMekong delta acea has been well developed except for bare land
which might be left behind from the development due to acid sulphate soil. It is noted that the
word of Mekong delta in the Study Area is used for ecological discussions and that the word of
HCMC-Lorig An delta is used for the same area when discussions are made for specific
projects. '

Southeast region in the Study Area is the Jargest area sharing about 48.3 % of the Study Arca.
About 53 % of the area has been developed for agricultural production. Main land uses in the
remaining areas are a forest of 24.29 % and a bare land of 14.94 %. About 18.5 % of the
area is irrigated, of which only 3.82 % is double irrigated. Single irrigated rice fields extend
for 160,750 ha. Rubber and paddy are the main crops in the area.

Central highTands in the Study Arca covers 22.8 % of the Study Area. The area is

‘mountainous with a forest coverage of 66 % and is one of the least developed areas in the
! country." Agricultural land 3s as litile as 13.42 % of the area. Bare land occupics about
18.4 % of the area. Irrigated arca is 6.95 %, of which 1.71 % is currently used for double
cropping of rice. | |

Coastal region in the Study Arca covers 13.4 % of the total Swdy Arca. Soil fertility is low -
with large extents of sandy soils and with an arid climate. Forest arca covers 35.55 % of the

: arca followed by bush/grass area of 23.9 % and bare land of 16 39 %. I'rri'ga:le_d rice arca
| occuples only 1.05 % of the area. ' :

Soxls: :

According to the i_nfomlalibn from NIAPP, land in the Study Area has 36 soils grouped by the
“Vietnamese standard. Their ar¢al extension is shown in the following Table:
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Soil Classification in the Study Area

Vicinamese Soil Classification

Arca " Vicinamese Soil Classification Area
B _ ha % T ha %
SANDY SOILS 206,730  4.37HYELLOW-REDSOILS 2,331,280 47.0%
Marine sandy soils 92,400 1.86 X FERRALITIC SOILS)
Yellow sand dune soils 33,130  0.67|Purplish-biown soils on Basalts 130 0.01
Red sand dune soils 81,200 1.64|[Red-brown soils on basic and 341,320 6.89
~ |peutral igneous rocks
SALINESQILS 140.67¢  2.84{[Yellow-brown soils on basic and 505,340  10.2
Mangrove saline - potential 98,720  1.99[neutral igdcous rocks ‘
acid sulphate soils Yellow-red soils on claystones 532,980 10.76
Se\;crély saline soils 13,790  0.28jland mictamonphic rocks .
Stightly saline soils 28,030 - 0.56{Red.yellow soils on acid igneous 829,910 16.75
Alkaline saline soils 130 0.0t |Light-yellow soils on sandstones 50,270 1.01
YcHow-brown soils on old alluvium 64,600 1.3
ACID SULPHATE SOILS 196.990  3.98{|Yellow-red soils 1ransformed by 6,830 0.14
Potential ‘acid sulphate soils 104,880  2.71[paddy growing
Actual acid sulphate soils 92,110 1.87 _ ) _
_ fFlUMIC YELLOW-RED SOILS ON 33,180  0.67
ALLUVIAL SOILS 268,720 5. 42 RMOUNTAINS _
Annual deposited alluvial soils 8,670  0.17[Humic Yellow-red soils on clay- 5,110 0.1
Undepasited altuvial soils 75,350 1.52 stones and metamorphic rocks
 Mottled atluvial soils 62,510  1.26[Humic Yellow-Red soils on acid 28070 0.57
Gleyic alluvial soils 90,020  1.82[figncous rocks o '
Alluvial soils of streams 32,170 0.65 :
| |{UMIC SOILS ON HIGHT 610 0.1
' SWAMPY AND PEATY SOILS 1340 0.03{MOUNTAINS E
Swampy soils _ T ‘ 1,240 0.03[[Hlumic light yellow soils on hight 610 0.01
: ': mountaing ' '
GREYSOILS = - 1032460 20.84f -
Grey soils on ol alluvivm’ 815,440 16.461COLLUVIAL SOILS - 208,940 4.22;
‘Grey soils on 2cid igncous 138,020  2.79)Colluvial seils . ' ‘208:.940 4.22
‘rocks and sand stones _ L : C
Humic gleyic grey soils 79.000  1.59|[ERODEDSOILS 203,710 1.2
m rocky soils 203,710 4.12
'RED&BROWNISHGREYSOILS ~ 75.090 - 1.52
Brownish-geey soils in semi-arid 75,090  1.52J0THERS _
area Lakes, stream, rivers = 117,240 237
Setlement 14100 0.28
BLACK TROPICAL SOILS 122470 ¢ 242
Rlack tropical soils on volcanic 6860  0.14 :
taff and ash TOTAL PROJECT AREA 4,953,630 100
Black uopicai s0il on Basalis 115,610 2.33 : ’

Predominant soil in the Study Area is Yellow-red soil (Ferralitic soil) covering 47 % of the
total area, followed by Grey soil of 20.84 %.
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Land suitability for crop production in the Study Area is identified based on the information

from the Sub-national Institute for Agricultural Planning and Projéction.

Land suitability

classification criteria made by the sub-institute are presented in the following Table:

Land Suitability Criteria for Crop Prodiuction

Requirement

Facior Raling

Crop - Land Quality Daignostic Factor

"Highly suitablé Moder. suitable Margin. suitable Non arsble

- 1. Imigaied  Soils Soil type 6.7 2,5.8
Paddy _ ‘ Soil depth (em) > 50 <50
“Slope Slope(*} 0.8 0.8
Irrigation ferigation by surface by surface
possibility water water
Hydrological Flooding depth (cm) < 30 <30
condition Salt water intiusion non-exist nen-exist
2. Rainfed  Soils Sot! type 6,7 2.5.8,9.10
paddy Soil depth (cmy) > 50 < 50
Slope Stope(") 0.8 0.8
Irrigation Irrigation cxist non-cxist
- . possibility
Razinfall Rainfall{mm) > 1800 > 1800
if irrigable  if non-irrigable

Hydiological  Flooding depth {em) <30 30-60
condition Sali water intrusion  no, only in dry no, only in dry

‘ _ 5¢as0n © season
3. Perennial Soils © Soil typa Y | -8
crops © " Seil depth (em) > 100 - 50-100
‘ ' Stoniness ©exist non-exist
N Slope - Slope(’) . 0-8 8-15
' irrigalio'n ) » lmgauon by gravily by groundwalea;
) - possibility .
Ramfall : Ramfall(mm} s 1500 - < 1500
" Hydrological  Flooding depth (em) <30 <38
Salt waler intrusion  no-cxist no-exist’

: ccndlllon

4
< 50
0-8

' by surface

water
30.60
non-exist
4

< 50

08
non-exist

< 1800

if ‘non-irrigable
> 60

no, only in dry
scason
6,10

50-100
non-exist
8-15

rainfed

: < 1500
. 30 60 :
'no ex:sl

1,3,9,10,11,12
<50 '
>8

by ground
waler, non-irri.
> 60

exist
1.3,11,12

< 50

=8

non-exist

o< 1800 _
if non-irrigable

> 80
exist always

1,2,3,4,5
< 50

non-exist
> 15
rainfed

<1500

> 60

;cxisl

Note:,

(1) .So:i typos: l -Sand dunc sicls, 2 Mannc sandy so1ls. 3 Mangrove sahnc scn'ls 4. Acid su‘lphale soils,

5. Saline soils, 6. Alluvial soils and colluvial soils, 7. Black tropical soils, 8. Grey soils, 9. Yellow red
soils on basalt, 10. Yellow red soils on other parent materials, 11, Humic so:ls ‘on mountains, 12.

Eroded soils and other soils

(2) Land suitability is expressed by expected crop yiclds as percentage of yields in the absence of inputs
specified 1o the land quality considored as follows: 1. Highly suitable: > 80 %, 2. Modcralely suitable:

40 -80%, 3. Marginally suitable: 20 -40 %, 4. Non arable: < 20 %.

Soucce: ‘Sub-National Institute for Agriculiural Planning and Projcction, 1994

Areal extents by the Tand suitability for irrgated paddy, rainfed paddy and perennial crops are

~ shown in the following Table:
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1.and Suitabitity Classification for Crops

_ _ Local Paddy, )
Suitability HYY Paddy Upland Crops = Perennial Crops -
Unsuitable 4,376,530ha 91 % 2,845,640ha 59 % 2,484,61Cha 52 %
Highly suitable 157,640ha 3% 269380ha 6 % Oha %
Mederately suitable 195,000ha 4 % 1,524,360ha 32 % 1,143,250ha 24 %
Marginally suitable 93,120ha 2 % 182910ha 4 % 1,194430ha 25 %
Total 4,822,290ha 100 % 4,822,290ha 100 % 4,822,290ha_ 160 %

Remark: River, lakc city and town areas of 131,340 ha are excluded in the calculation.

Land suitable for paddy development is estimated at % of the area, while at present 13.89 %
of the area has already been developed for paddy areas. It can be said that almost all land
suitable for paddy development had alrcady_beeh developed for paddy fields and that there is
over exploitation in the unsuilable areas for paddy fields such as steep land, Iand oh strong acid
sulphalte soifs and sandy land. ' ‘

Land suitable for upland crops is estimated at 42 % of the area. Land utilized for upland crops
including fruit trees and plantation crops is 23.31 % of the area. Major parls of preéent paddy
fields could be utilized for upland crops if drainage facilities are provided.’ So, 37.2 % of the
area could have been used for upland crops. There is some potential for further dcvclopment
of land for upland crops, fruit trees and plantation crops.

Seven arcas which have high potential for irrigation development were classified by present

~ land use and land suitability for irrigation agriculture in the first honie office work. The present .
" land uses identified were revised based upon the ground checks. Land suitability maps '-
. prepared by Sub- NIAPP are too small in scale, 1: 250,000, to idcnufy potential for i :mg'mon o
dev;lopment by project-wise, so the agncuhural development expert made land smmbllny maps -
based on physmgraphy, which was identificd using 1: 100,000 lopographlc maps. Land -

mnbxh!y criteria for i 1mgauon development are shown in the followmg Tablc

Land Suitability Cn'ten'a for ]rrigati'on Agriculu_lrc

Yand Dominant Land Suitability
System  Land Fomn Land Unit__ Slopes Paddy Upland Crops
1 - Alluviat la  Prescnt river channel B B _

plain " 1b Sand and gravel bars - B B

Ic  Lowlermace A A

' : _ 14 Higher terrace A A

2 Alluvialfans 22 Very gentle slopes : A A

OF aprons 2b  Genle slopcs ‘1-5° A A

2 Undulating - C 1-3 A A

20 Highly dissccied 0-20° B A

3 Depositional 32 Depression ' < 0.5 A A

basin or 3b  High position, non-dissected <2 A A

plateau 3¢ Gendy rolling 1-5* A A

3d  Highly dissectod 0-30° B B

4 Mounininor  4a  Moderate o steep slopes < 20° B A

hill 4b  Stcep 1o very steep slopes > 20 B B

) Tidal swamp . 52, _ B B

Rennrks A Sumble,B Unsuitable
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Development areas in the individual schemes were classified according to the present land use
and land suitability to irrigation development. The results are presented in Table 1.4,

(2} Crop Production

Crop production in a related province and by crop from the year 1980 1o 1993 is shown in
Table 1.5. . Main crops in the respective regions are:

Mckong dela: paddy, pineapple , fruit trees and sugarcane;

N-E Southland: paddy, rubber, maize, sugarcane, cashew, lobacco and coffee;

Central highlands: coffee, tea, mulberry and paddy; and
South Central Coast: paddy, grape, sugarcane, cotton, cashew, tobacco, tang rong and water
melon.

The most important crop related to the water resources development is lowland paddy.
Regional production trends of paddy are shown in the following Figure:

Paddy Production in the Related Regions

Unit; 1,000 ton | %

800
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Figures in Mckong delta express ones for the entire Lon g An prbvi nce. The Study Area covers
only 50 % of the Long An provmce and 15 % of the Dac Lac provmcc The total paddy
producuon in the Study Area is estimated as follows:
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Paddy Production in the Study Area :
o ‘ Uait; 1,000 10n
Year 1980 1981 1982 1983 1984 1985 1986
i,064 978 i,111 1,255 1,276 1,363 1,489
Year 1987 1988 1989 19%¢ 1991 1992 1993
1,417 1,520 1658 1,563 1,715 1,564 1,795

Mekong delta and the southeast region are the major rice producing area, accounting for about
69 % of the total production in the Study Area in the year 1993, Coastal arca and the north
central r¢gion are m_inof rice préduc{ion areas in the Study Area. Paddy production in the
Mekong Delta shows significant increases by 160 % between the year 1981 and 1991, While,
increase in N-E Southland region is comparatively smalt with a rate of about 40 %, in the same
time period. Major parts of the increases in Mekong delta are made by the increase of winter-
spring paddy and suminer-autumn paddy, and wet scason paddy produclioh is decreasing as
shown i the following Figure:

'Pé{dd;« Production by Season in Mekong Delta Parts
Unit: 1,000 ton -
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Development of canal networks in Mckong delta seems to have contributed SIgmﬁcamly to the

increase in winter- spnng or summer-avtumn paddy produeuon by emblmg dry season

irrigation possible. Dilution of accumulated salt or acid water by dlscharge of flood water
“through the canal network is indispensable for the dry season irrigation development.

There have been no big changes in wet season paddy production in the southeast region in the
last 14 years even if thére is big irrigation system such as Dau "Tieng irrigation system and Tri
An reservoir as shown in the fallowing Figure:
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Paddy Production by Season in Southeast Region
1,000 N . Unit: 1,000 ton

B Wisteespring [ summer-autamn 3 Wet scason

Insufficient development in tertiary or on fam irrigation systems seems to have been restricting

© the development of winter-spring and summer-autumm paddy produciion under irrigated
condition.

- Paddy production in the north central region comes mainly from increase in wet season paddy.

About 70 % of the paddy is produced from wet season paddy in the year 1993 as shown in the
- following Figure: -

Paddy Production by Season in North Central
Unit: 1,000
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' Floods and insufficient development in irrigation systems appear to limit the development in
winter-spring or summer-avtumn HY'V paddy production,

Paddy production in the coastal area has increased steadily from the year 1981 to 1993, but wet
season paddy cultivation still plays an important role, sharing nearly a half of the total
production as shown in the following Figure:
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Paddy Production by Season in Coastal Arca

Uniut: 1,000 ton
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Winter-spring paddy has been restricted by shortage of water resources in the dry season.
According to the agricultural statistics of the Ministry of Agriculture and Rural Devciopmcnt.
- paddy yields in Mekong delta are 3.5 ton/ha for the winler-si)ring paddy, 3.0 ton/ha for the
_ - summer-attemn paddy and 2.0 tonfha for the wet season paddy. Yields of wet season paddy
%@ have been stable at around 2.0 tonfha. However, yields of winter- spring and SHMMmer-autumn
paddy are decreasing in the last several years as shown below: '

Paddy Yield Trend in Meko'ng Delta .
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Paddy yields in the southeast region have been stable for the Tast 10 years. Yiclds of the
winter-spring paddy have been increasing but those of wet season and summer-autumn paddies %%
have been stable in the coastal and highland areas as shown below: N

Paddy Yield Trend in Southeast Region
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Paddy Yield Trend in Coastal Area
Unit:_ton/ha
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" (3)  Animal Production

Animal husbandry such as pig , chicken and cattle is one of important sources of income for the
farm households, particularly in remote rural arcas. Land preparation for crop cultivation is

“still done by draft animal in some cases, even though tractor plays the main role in land

preparation. - Big expenses are covered by selling livestock in many cases in rural areas,

- Numbers of animal by kind in the last 14 years in the related provinces are given in Table 1.6.

Modern animal i'ndus!ry has not yet been developed in the Study Area even near the big cities.

‘Lack of improved breeds, feed industry, marketing facilities, extension services, financial
‘services and processing facilities is the causes of least development of animal industry.

(4) Agricultiral Househiolds and Land Holding .~~~ .,

“Total agricultral popu!atibn and agricultural houscholds in the Study Area in the year 1993 are
estimated at 5.3 million and one million respectively by assuming that 15 % and 50 % of the

respective total corresponding figures for Dac Lac and Long An provinces are in the Swudy
Arca. Anaverage agricultural household size is calcutated at 5.3 persons as shown below: '
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Agricultural Population, Agricultural Land and Land Holding Size
in the Related Provinces, 1993

Agricultural Agn‘cuhurat
Region/Province Population Households
x 1,000 head x1,000 unit
Lam Dong 516.7 97.5
Dac Lac 799 154.5
HIGHLAND 1,315.7 252
Ninh Thuan . 292.8 50.6
Binh Thuan 542.4 103.6
COASTAL AREA §3s5.2 154.2
Song Be 668.8 134.2
Dong Nai 1,112.9 ' 191.8
Ba Ria-Vung Tau 320.5 64.1
Tay Ninh 588.8 115.8
HCMC . 6244 - 112.5
SOUTHEAST _ 3,315.4 618.4
Long An . 1062.4 206.3
MEKONG DELTA - 1,062.4 206.3
STUDY AREA 5,318.35 996.425

- Average agricultural land holding sizes arc estimated at 1.53 ha for the coastal area and 2.07 ha
for the southeast region baséd on the land use data from NIAPP. An average agricultural land
holding size in the highland or in Meckong delta is 2.1 ha according to the interview surveys in
agricultural offices.

(5) Agricultural Extension and Research Sérviccs

- The agricultural extension services are given to farmers throu gh formal agricultural extension
offices, cooperatives and farm input merchants. ‘There is an dgricultural éxleﬁsiou service

station in each district and a few exlensmn waorkers i in a village. A station has 2 to 3 extension
: workers in provmces cxccpt for Long An provmcc whxch has 10 o 15 extension workers. ln
the capnal city of a province there i is an extension centre with 6 to 10 officers. Main wotk of
extension offices is the exiension of tcchno!oglcs. operallon of demonstration plots in farmer’s
fields, collection of agncuhura! statistics and other administrative work. Most of the extension
workers are gradvates of primary schools. There is no systematic Training and Visit
Agricultural 'cxtensi(m TV system) services in Viet Nam. -

The Mihisiry of Agriculture and Rural Dcvélopmcn& is responsible tor agricultural research
activitiecs. The Scientific Councnl of lhc Department of Agncultural Science and Technology is

“the coordnmtmg organization for the Research and Development (R&D) programimes.
Significant research institutions are:

National Institute of Agricultural Sciences;
Institute of Soils and Ferlilizers;
Instilute of Agricultural Technology;
Institute of Food Crops;

- nstitute of Technical Crops;
Institute of Animal Husbandry;
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7. Institute of Plant Protection;

8. Velenmry Institute;

9.  Institute of Agricultural Mcchanization;

10. Institute of Agricultural Economics;

11 Research Institute of South Viet Nam;

12, Research Centre of the Mekong Delta;

13. Research Centre of the Central Highlands;
14.  Cotton Research Centre;

15. Maize Rescarch Centre;

16. Pulses Research Centre;

-7, Sericulture Research Centre,

18. Rubber Research Centre;
19. Forestry Research Institute;

20. Intand Fisheries Research Institute; and

21.  Shrimp Culture Research Institute,

The major sources of external resources support are UNDP and FAQ. Other external
assistance conies from CIMMYT { maize )}, IRRI ( rice ), Denmark (sugarcane), India (dairy
buffalo ) and France ( coconut, rubber and maize ). '

(6) Rural Credit Services

According to the _rcsu.lls' of Viet Nam Living Standard Survey 1992 to 1993, an average income

in the rural area is VND_Z.4.629.500 per household per annum. Credit given to a rural
household amounts to VND 603,800, in which about 40 % is used for agriculture/fishery
operation. Agriculture/fishery credit demand per household is VND 241,500, which
corresponds to 5.2 % of the average jncome in rural area. So, credit demand for
agriculture/fishery in the rural arca is rather small probably due to ﬁniniy subsistent nature of
the existing '1gr1culture Non-formal credits, which are from mdmduals and money lenders,
play a main role in rural cn,dn sharing 73 % of the lotal crcdna as shown below

Rural Crédil I
“Unit: %

Type of Lenders Share in Rural Credit
1. Individual withoul interests 39,94
- 2. Money lenders with interests 33.11
3. Government bank ' 22.53
4, Cooperatives 3.25
5. Others B ' .17
Total - 160

Source: Viet Nam Living Standards Survey 1992-1993

Formal agricultural credits are given by the Agricultural Bank and cooperatives. Most of

farmers borfow money from the agricultural barik directly. There is no credit in kind in Viet
“Nam, nior long tenm loan of more than three years in loan period such as loans for investment in
-cons{rucuon of infrastructure and fruit tree cultwauon * Most of the funds for the loan are

supplied lhrough savin gs ‘from customers.  Shortage of funds has been supplied from the state
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bank. Inicrests given by the state bank are 2 % per month for the short term loan and | to
5 % for the medium term loan. Intcrests given to loan are 2,55 % per month for the short
term loan and 1.7 % for the medium term loan. Interests given by user are 5 to 10 % per
month. Saving interest rates are 1.6 % per month for the 3 monih fixed deposit, 1.8 % for the
- 6 month fixed deposit and 2 % for the 12 month fixed deposit. About 90 % of the total loan
disbursement by the bank is received by farmers and 10 % by cooperatives. Ten o twenty
farmers are organized into a group. The bank demands collateral for lending such as land use
cerlificates, agricultural produce, building and cattle and guarantors. The maximum loan
amount allowed is VND 100 miltion. Eighty percent of collateral value is allowed for the loan.
Repayment rate of the loan is as high as 96 % in case of Bac Binh district in Binh Thuan
province. The agricultural bank has a branch office in each district as well as a.provincia! head
‘office,

(1) Agricultural Marketing

As shown in the following Table, private merchants play an important role in the marketing of
agricultural produce under the new market-oricnied agricultural policy in place of cooperatives
that were the sole outlet of produce for most of fanmers before the introduction of new policy.

- Marketing Outlets of Agricultural Produce -

_ Unil' %
: _ : " Outlets
Produce _ Gowmmcnt Cooperative  Privatie  Own Uses Othc-r chcds
Paddy & : . 833 1.67 75 50 5
‘ 'Omcrfoodcmpa. 333 . (.83 6333 4417 12.5
Indusirial annual ceops | 8.33 083 . 4833 . 175 - 1.5
Induslna!lru.,s S e 0 24017 0333 ¢ 000
Fruitiees: © 10 1083 0 25 s 167
. Foresttrees - F 083 D 1417 25 . 083

Source: Vietl Nam living standards survey 1992-1993
Note: based on community questionnaire

‘Seventy-five percent of communities answered that !hey market their paddy through private
“meschants. Only 1.67 % of them market their paddy through cooperauves Most of
:agricullur:ﬁ inputs such as fertilizers and chemicals seem to be obtained by farmers through the
same private merchants as the agricultural produce. Provincial agricultural authorities have
established various agriculiural inputs supply companies and are competing with the private
merchants. Tssues He in the virtual state company monopoly of export processing and
marketing such as rice, rubber, cashew and coffee. Quota system is exercised in the export of
important agricultural produce. Private companies can get the quota by filling some conditions
such as minimum export amount of US Dollar 1.3 million per ycar. Such requirement can only
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be filled by big companies such as state companics. Transportation of food crops out of a
pravince is limited to avthorized transportation companies such as those having export quola,

Farmers are placed at a disadvantage in marketing with limitation in transportation, little market
information, poor rural roads, cash shortage in and arcund harvesting seasons, insufficient
storage facilities, lack of transportation means and so on.

(8) Characleristics of Farmers in Irrigation Schemes

“The characteristics of farmers in the major irrigation schemes in the Study Aréa identified

through the farm survey carried out in the Phase 11 work are:

a) Small holding in land, animal, cash and machinery,

b) Rice based subsistence agriculture with chronic extreme poverty,

c) No substantial assistance in cxtension or management services, and

d)  Low technological level with primitive agn‘culmrél educational backgrounds.

Small holding in land, animal, cash and machinery

The average land holding size of samples, which were collected from the rice based fanniﬁg, is
0.65 ha per household with the family size of 4.3 persons, in which 1.5 persons are children,
This landholding size is not enough to sustain livelihood of this size of family by farming even
under irrigated condition. The land consists of 4.6 plots. Scattering of the farm land over -
many small plots is a big obstacle for efficient farming, Most of the land they cultiva(e'is
owned land, Only one case has no legitimate hnd owncrahlp because tie pmcuccs shtﬂmg

~ cultivation of maize in unrugls!crud land.

; Livestock holdmg is small; one pig and one hch of cmtla on an average. Anlmal husb’mdry is
‘ s:pccmhzcd by livestock farms, Integration of crop far mmg and livestock raising is a rare form

of cropping systern in the potential irrigation schemes. This phenomenon may be attributable to
lack of funds, technology and poor marketing channels. Aquaculture is rare in the areas. Tish
catching in rivers and ponds is practiced in some cases.

lnsulunonal agncultuml credit systcm has not been well established. ()n!y two farms outof 1t
farms use loan from thie agricultural bank. Most of the farmers use their own money earned i in
farming to buy farm inputs such as fertilizers and chemicals. A hlgh interest of 2.5 % per
month, collateral requirements, bureaucratic red tape in credit arrhngcmcnt, high risk in crop
prices and market oultefs, lack of agriculiural extension services, lack of irrigation services or
unreliable supply of irrigation water are the main problems in agricultural financing.

Agricultural mechanization is not well developed. Only one case out of 12 cases has his own
tractor.- Draft power is supplied from hired tracior (42 %), own animal (25 %), hired animal
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(17 %), owa tractor {8 %) and manual (8 %). There is cnough draft power-in the aréas.
Only 2 cases ot of 11 fanmers answered shoriage in draft power.

Rice based subsistence agriculture with chronic extreme poverty

The main source of livelithood of farmers in the scheme areas is rice farming. Nine farmers out
of 12 samples identify themselves as rice farmers. Diversification from rice farming to cash
crops such as sugarcane and cotton, animal husbandry, aquaculiire, vegetable growing, etc.,
has not yet been substantially implemented even after ‘liberation in cconomy in the potential
irrigation scheme areas. Working in the large cities such as Jakarta or Manila in off-farming
season is a commonly observed phenomenon i{i Southeast Asia, but in Viet Nam, seasonil
immigration of farmers to the large cities such as Ho Chi Minh City has not been observed in
the farm surveys due to few opportunilies of employmeni, high living costs there, few
conngclions to city dwellers and no availability in needed skills on the part of fanners.

An average annual income per household is estimated at VND 10.5 million which is equivalent
to VND 2.44 million per person (USS$ 220). Abouit 42 % of the income is generated in field
crop raising, followed by livestock raising (19 %), non-farming activities (6 %) and fishing
(2 %). But, livestock raising, fishing or fruit growing is much specialized. As stated in the
preceding Sections, integrated farming is not a common form of farming i the arcas. Farming
*in the potential irrigation schemes is subsistence agriculture in prmc:p}e Avoiding risks is a
principal important requirement in farming.

. The average annual houéchold cash expenditure is estimated al VND 8,7 million, in which 68
percent of lhe total cxpendnun, is spent for food. 'lhc secand largest expenditure groups are
~ housing and housing fum|shmg/cqmpmem (19 %). One of noteworthy facis is the negligibly
- smalt expenditure in education. Only 0.6 % of the total expenditure is spent for cducation.
: '{’he fanners cannot afford to spend for the education of their children,

No substantial assistance in extension or ﬂli_ll_]_«]gt_?ﬂl_@le services

Until several years beforc the agncultuml cooperatives had played the main role in qgnculluml
production,’ supplying farm irputs, management: services, extension services, marketmg
.iscrvnccs, irrigation services, etc. lo farmers. Afier the colhpsc of cooperauves farm inpul
supply and m‘arkctmg services have been smoothly rephced m‘unly by prw*uc merchants.
Trrigation scrwccs have also been taken over b)f the government :mgalton ‘companies.
However, extension services and farm management services have not been taken over by any
appropriate organizations. According to the results of the farm survey onI)r one farmer out of
10 samples gets technological information from the government extension worker. The
exisling extension worker's specialtics as well as the existing agriculiurat research institution’s
specialties lie mostly in rice farming. ‘Technologies in other areas such as livestock,
horticulture, aquaculture and agro-processing, which are very important in market economy,
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are not available to general farmers. New genetic resources of crop species, varielies and
animal breeds, which are indispensable to make success in market economy, are also very
difficult for individual farmers to obtain.

Farmer’s weak technological and legal backgrounds

Most of farmiers arc literate having received primordial education such as primary school or
junior high school in most cases. But, agricultural education has not been given systematically
to common fanners. Effective managemem'ol‘ their farms in growing and marketing cash crops
in the market economy would be difficult without re-education in farm management or some
assistance from outsides such as government or agribusiness companies. The fanmers are not
familiar with commeon senses regarded necessaty in market cconomy. Frequent breakage of
contracts, when market prices show higher prices than those stipulated in the contracts, is one
of the big problems lo agro-processors. '

1.3 Agricullural' Developmehl Strategy

1.3.1 P_roblé:ms of Agriculture in the Study Area

' Viet Nam is developing and strengthening the market-ccdnomy_ in place of the centrally
controlled economy. Judging from the recent economic development in Southeast and East
Asn it scems that the complete developmem of the market- oriented cconomy would lead to

' prospemy of the pcoplc and the nation. From this viewpoint, thcrc are yet the fcllowmg nnny:

“constraints hmdenng the market- oriented ecanomy of 1gncullure n :he Study Are'x '

(l) Rcsmcnons on the M'lrkehng Aclivities

Licensing system in the transportation of agnculluml producc beyond provmcc restricis
competition in transportation as well as cconomic competition between provinces, resulting in
inefficiency in sransportation of agricultural produce as well as in-inefficiency in the total
economy. Export quoia system without auction in agricuitural produce also rcétricls'
compelition bclween exporters and would lead 10 mcfncwncy in economy. Too much price
margin for exportcra assured by the quota system means low prof it for the produccrs

2) Lackof Marketing Infrastruciure

Poor rural road, bridge and electricity development are one of the most i'mportam constraints on
economic activities of farmers in rural areas. Farmers in remote rural area cannot participate in
market economy without dcvelopmcnl of all-weathered rural roads and bridges. Electrification
is indispensable for agnculmral processing and information development.
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There are virtually no marketing cooperatives or groups in the Study Area. Farmers are small
in land or animal holding, and produce smalt marketable surptuses of prodice.- They cannot
exercise economic scale merils in marketing of produce without joint collective power through
cooperatives or groups. Farmers have weak bargaining power against middlemen or
state/private companies and are at the mercy of them.

Farmers in rural areas have no access to market information such as on prices and market
outlets of produce. Lack of dissemination services on market information such as agricultural
market news in radio and television programimes is one Gf weak points of farmers against
‘middlemen and statefprivate companies in dealing in them.

(3) Lack or Insufficient Development of Irrigation and Drainage System

High productivily in farming is one of the key points in success in market economy. Without
irrigation systems for the dry season therc would be little chance to get high productivity in
cultivation of diversificd crops such as vegetables and fruit trees. Drainage development in
‘paddy fields is indispcnsab.lc' for the cultivation of vegetables and fruit trees in paddy fields,
i.c. diversification from paddy. Present irrigation systems in the Study Area have problems
such as less development of tertiary and on-farm irrigation.cannls, poor operation and
maintenance of system, which cause low recovery rates in collection of irrigation water charges
and less participation of beneficiaries in project planning, construction, operation and

© maintenance.
' (4)  Insufficient Development of Rural Financial System

Successes or survive in market-oriented agricultural economies needs to produce hrgc'quamity
of produce to smsfy steady demands of consumers as well asto cnjoy economic scale merits. .
" This requnrement nceds large capml Because farmers in the Sludy Area have no sufhcnem;
_ apllal to fill the reqmremcnt institutional credit services together with financial managcmem
| guidance are required to supply enough funds and financial guidance to farmers, The present

official credit system depends much on its fund resources in saved money, which is not enough

to meet rising fund requirements, Financial and technical guidance for farmers by the
: agrichllur’al bank seems to be insufficient in personnel and quality.

(5) Insufficient Dc\;'clopmem of Agn'maltuml Processing Facilities

‘Development of agricultural processing facilities in rural areas can generate more job
~opporlunitics and value added than the 'simp]é production of agricultural raw materials.
Absorbing labour forces in rural industries would mitigate the problems caused by the
population concentration in HCMC. There are many opportunitics for the development of rural
~ industries in the Study Area such as dairy processing, cashew processing, coffee processing,
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rubber processing, meat processing, sugarcane processing, feeds processing and rice
processing.

(6) Shortage of Technological and Management Skills Suitable to Market Feonomy

Rural teaders in politics and business have few chances in accessing to modem technologies,
foreign made technologies in p‘irl:cular Technology development is a competitive edge and is
prerequisite in success in market economy. Local leaders are adaptcd to a socialistic top-down
managenient style. They have gif ficulties in management of orgamzahon in a manner suitable
to market-oricated ccbncmy; Identification of market needs and suitable market outlets is one
of the most important work in management in market-oriented ¢conomy. Personnel and
financial management methods have also Lo be adapted to market economy. Motivation of

“employees by bottom-up management style or decentralization is a key in personnel

management. Book keeping by double entry through computers is effective in efficient
financial manaQemént. Balance sheet and protit and loss statement would have to be made
every year to monitor the financial condition of the organization. ANl these would have to be
taught o local leaders in special training courses.

1.3.2° Framework of Agricultural De'vclopmem Plan

From the socio-cconomic study presented in Appendix I and identification of present
agricultural situation mentioned above, a proposed framework of agncullural dcvclopment plan
including rural development is set by dividing the Study Arca mto lhe four ecologlcal ZONEs as

shown in Flgure 1.1, and as summarized below;

Ecological Zone - 1. Major Agriculiural Development Schenies ¥ Major Rural Development Schendes
Mckong Delta . lerigation dev. & drain. improv.’ - Water supply & sewerage improv,
Flood control and protection < Rural electrification -
- _Prevention of salinity intrusion - Agrodndustrial dev.
~ N-E Southland - Upland pump irrigation dev. - Waletshed conservation
- Small water impounding - Rural electrification
[ Reseivoir fishery dev. . Water supply & sanifation improv.
Central Highland - Small water impounding - Rural electrification
- lmgall{m dav. fot rainfed areas - Water supp!y & sanitation improv.

- Reservoir fishéry dev,
- Watershed conservalion : 4 ; .

South Central - . National communal inigation dev. .= Water supply & sanitation improv.
Coast - Fishery and processing dev. -
-« = Coastal trehabilitation and resobrces management
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1.3.3 Rice Demand and Supply Projection in Vict Nam

(1) Historical Background

Rice demand and supply in Viet Nam were studicd to evaluate the significance of rice
production in the Study Area. The historical paddy production, harvested area and unit yield
in Viet Nam are shown in the following Figures:

Paddy Production Trend in Viet Nam

Unit: ‘1,000 ton
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Paddy Unit Yield Trend in Viet Nam

Unit: 1 OGOtonlha
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The paddy pr_oduction increased by about 100 % from 10 million tons to 22 million tons
between the year 1978 and 1993, "The paddy harvested areas in the yeac 1991, 1992 and 1993

1993 |

in the figure are sown areas. Assuming 5 % of the sown area was left unharvested due to.

damagcs such as by floods, insect pests, etc., lhc harvested areas in these years might be
around 6 million ha. So, the p'addy harvested area has slightly been increasing from 5.5
million ha o 6 million ha in the same period. Unil yield of paddy was increased by about
100 % from 1.7 ton/ha to 3.5 ton/ha in the same period. From above discussion, it can be
said that major part of the paddy production increase in Viet Nam has been caused by increase

in unit yield. The paddy tand in Viet Nam is slightly decreasing from 4.3 million ha in the year

1985 to 4.2 million ha in the year 1992 as shown in the following Figure:

TI’LI'IdS in Paddy Area 'md Non paddy A gncultuml Arca
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" Source: General statistical office
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Non-paddy agricultural land is increasing from 2.2 million ha to 3.1 million ha in the same
period. Therefore, the paddy production increase in Viet Nam was caused by the
intensification of cultivation, nat by extensification of cultivation, i.c. expansion of paddy fand.

Paddy cropping in Viet Nam consists of three types; (1) winter-spring, (2) summer-autumn
and (3) wet season. Unit yields of the formeér two croppings are higher than the Iast because
the former two grow under more suitable climate conditions and use improved high yielding
varicties. Wel season pad&y is traditional local varieties which have low responsiveness (o
fertilizer app'lication. The unit yields in l;hc year 1993 were respectively 3.9 ton/ha, 3.6 ton/ha
and 2.9 ton/ha. Historical trends of these yields are shown in the foliowing Figure:

Paddy Yiclds by Cropping Type in Viet Nam
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Source: General statistical office, 1994

' Area composition of paddy‘ cfoppin g types is changing. Wet season paddy has been fcplacéd
by winter-spring and summer-autumn types, which have higher unit yiclds than wet scason
paddy by approximately I torvha and 0.5 ton/ha, respectively.

Paddy production in Viet Nam depends much upon its production in the Mekong River delta
and the Red River delia, whiclﬁ produced respectively 49 % and 21 % of the total paddy
pfbduction in Viet Nam in the year 1993. Padcly production in the Red River delta haszsen’ous
_problems such as frequent floods caused by locally intensive rainfall, abnormally high tides and
poor drainage in the wel season as well as droughts and cold damages in the winter season.
Among these problems, poor drainage, which requires expensive pumpage, is one of lﬁe_ most
significant constraints in improving paddy production efficiency. Phasing out of the subsidies
of clectric power for irrigation has been discouraging farniers to invest in irrigéition
development in the inferior arcas. Further expansion of paddy land faces another dificulty of
the high demands for dwelling tand caused by high population pressure. Even though some
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ar¢as under heavy il\VGSll;lgnl in irrigation, flood control and drainage structures such as in
Hanot and the sonthern part of the Ha Bac province show high yields of 10 ton per ha per
year, the Red River delta would not be able to get out of subsistence paddy production unless
further high investment will be made in flood control, irrigation development, road
constraction and drainage improvement besides some subsidies in pumping operation costs.
"This situation sometimes made the delta to the arca to import rice from the Mekong delta.

 Historical paddy production trend in the Mckong delta shows steady increase until the year

1992 as shown in the following Figure:

Paddy Production Trend by Cropping Type in Mekong
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Som'"ccs:;Mekfang master plan, 1991, and Gcnqm] SlatiStiCal Qfﬁcc

Howwcr subsianml natural increases in !hc padd} produclion in thc Mekong delta would be
difficult because most patts of potential areas for p'iddy production have already been exploited '
in the delta. The paddy production in the delia had been increasing by introduction of the
modern rice farming system with high yielding varicties, high dosage of fertilizers and
irrigation water supply after the flood in the year 1978, Unit yields of paddy reached peaks in
late 1980's or early 1990's and level off thereafter as shown in the following Figtlnva:
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Paddy Yield Trend by Cropping Type in Mekong Delia
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“Source; Mekong Delta mastcr plan, 1991, and General Siatistical Office

The h:ghes: y:ems shown were § ton/ha for wmlcr-sprmg p'iddy, 3.8 tonfha for summer-
autumn paddy and 3 ten/ha for wel season paddy.

From the year 1976 to 1988 there were no substantial increases in padd:y sown area. Between
the year 1989 and 1992, in which settlement in the Plain of Reeds was implemented with
. provision of irrigatioxi water through the large canal networks on acid sulphate soil, the sown

© area increased by 616,000 ha, The sown area a leveled off in the year 1993 as shown in the
followmg Fi gure '
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Paddy Sown Area by Cropping Type in Mekong Delta
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Source: Mekong Delta Master Plan, 1991, and General Statistical Office

Low yielding wet season paddy has been replaced by high yielding winter-spring paddy and
summer-autumn paddy under provision of irrigation' water in the dry season as well as the wet
season. By the year 1993, 73 % of the paddy sown area has been covered by winlcr-spring
and summer-autumn paddy. Further substantial expansion of the paddy arca and replacement
of wet season paddy by winter-spring and summer-antumn paddy would be difficult with

* shortage of fn,sh water in the Mekong River in the dry season. The remaining areas for further
g possible paddy dcvclopment inthe Viekong delta are in northern’ parts of the Plain of Reeds and
- the Vam Co River arca wherc frcsh water supply by water lramfer from the Be Rwer lhrough
~ Dau Tieng reservoir is poss1ble. Historical trends in land use in Mekong delta ,from_thc year
" 1880 to 1989 are shown in Figure 1.2, showing clearly the remarkable efforts of i'rrigalion

development on paddy production.
(2) Projection of Paddy Demand and Supply in the Year 2015 I_

A nation v&id{: and regional balance of the paddy demand and sopply in the ycar 2015 is
projected, incorporating the estlimated paddy production by the Master Plan Projects in the
Study Area, on the fol Ibwing conditions: i

- Assummg that the present life slyle remains unchanged drasucally and that per capita rice
consumpllon increases to 160 kg in the year 2015 from the current level of 145 kg, making
reference to the projected values made in the report on Mekong Delia Master Plan in the Year
1994 by State Planning Commiitee of the Govemment of Viet Nam/World Bank/Mckong

SecretariatfUNDP and the Study for Formulation of Irrigation Development Programme in
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the Repubtic of Indonesia in the Year 1993 by Japan International Cooperation Agency
(ICA);

- The present paddy export of 3 million tons per annum is maintained,;
The incremental paddy prodxiclion in the Study Area in the year 2015 is estimated at about
1.2 million tons by iniplementing all the Master Plan Projects including the proposed

RADP, keeping paddy cropping area at about 60 % in the diversified agriculture; and

- Paddy productions in the areas other than (he Study'A'rea are projected by the 1993 Master
Plan of the Mckong Delia and other latest agricultural statistics available.

The nation widc'projcction is made as shown in Table 1.7 (Demand) and Table 1.8
(Production), and sumntarized below:

Population Demand. Production

Year {Millicn)  (Million ton) (Million ton)
- 1994 71.5 23.2 23.5

2015 107.2 33.5 31.6

As kaown from the above Table, the demand - supply balance would become marginal in the
year 2015

* The regional balance is pro;cc:cd as shown in Tablc 1.9 including the whole Mckong Delta, and
o thc demand supply b'xlance in the year 2015 is summ'mzcd below:

- ' ' ' - Unit: 1,000 lon
Region Demand in 2015 “Productionin 2015 Balance

Study Arvea (*1) 5,563 2,561 - 3,002
South Central Coast 611 759 -+ 148

~ Centrat Hightand 895 339 - - 356

~ N- E Southland 4,058 1,463 - 2,595
Meckong Delta - 7,066 15, 200 + 8,134
' “Total . 12,630 17,761 + 5,131

(*l)‘ excludmg Long An Delta

The above result suggests that the South Central Coast (Ninh “Thuan and Binh Thuan
© provinces) is exp\,ctcd to play a role as a food supply base for the Central Highland (.am Dong
and Dac Lac provinces), and the shortfall of food supply in the Study Arca would be
supplemented by the Mekong delta. |
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In conclusion, ensuring the national food security and earning of foreign exchange by rice
production would meet difficully in future, while promoting the diversification of agricultural
structure., The Government would have to take further decisive measures for rice development
such as more intensive investment in irrigation, drainage, flood control, improvement of
operation and maintenance of irrigation and drainage structures, and agricultural credit and

extension.

1.3.4  Projection for the Change of Cropping Patterns by Irrigation Developnent

One of the objectives of the present waler resources development project is to supply irrigation
water or 10 drain water for crop production. Other government interventions ta agricultural

- progduction such as agricultural credit development, agricultural extension development,

agricultural marketing development, etc. are not planned because these developinents are out of
the scope of work for the present study. But, their magnitude of importance or limitation for
the agricultural development is studied to assess the impact of irrigation or drainage
development on the agricultural development. In free market economy, farmer’s decision

~making on the selection of crops is paramount importance in the agricultural development.

Main factors affecting crop seleclion by farmers arc given below:

“a) "Household subsistence needs
'b) Risks
© - Yield stability -
- Marketability |

- Prices guarantee

Technological familiarity
¢)  Profitability
d) Government interveations

- Policy

- Regulation

-~ Subsidies

- Extension services

- Trrigation water supply.

The farm surveys by the present study team showed that the farmers in the prospective
jrrigation schemes were too poorly endowed with land resources, funds, marketing
infrastrocture and technologies, resulting in chronic extreme poverty. Subsistence agriculture
is the bhs_lc nature of their farming. .Sl'ca'dy and sufficient supply of foods for family is the

primary objcctive of the farming. Cash crops with high profitabitity but with high risks in price
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changes or marketability would be difficult to be grown without some financial guarantee or
subsidies to growers,

Paddy is the favourite crop of farmers for filling subsistence needs with low risk in technology
and marketing even with low profitability. The farm surveys showed most of farmers grow
paddy three times per year uader year-round irrigation water supply. However, the paddy

triple cropping will cause pests or discases spread by accumulation of vectors such as rice -

brown plant hopper or mice. Cases in Indonesia showed that the chemical controt for them
was not effective. Only viable measure against them is the integrated pest conitrol, in which
enforcement of ban on the paddy triple cropping and the chemical controt of pests in early stage
in the spreading have been implemented.

The government is promoling cash crops in the Study Area according to the agricultural
strategic development plan for the year 2000. The areas to be planted and areas actually
planted in the year 1992 by cash crop in the related regions are given in the following Table:

. _ Unit: ha
Crops Central Coastal Region Southeast Region
- Target  Achievementin 1992 Target Achievement in 1992

‘Sugarcane 57,000 28,300 57,600 27,000
Matze . 80,000 29,400 _ - -
© Cotton 10,000 - 1,400 15,000 9,700
Tobacco - S 8,000 11,300
© Groindnuts T ' - ~ - 85,000 57,300
- Soybeans - - 36,000 26,400

Source : Sub-NIAPP and Sm:sncal Year Book 1994
lhruc sccmnos “of the future croppmg p'mcrn in thc prospccllvc magahon schemcs can bc
:drawn from thc ‘ibovc dtscussaon ' i
(1) Paddy lnplc Croppmg per ycar

This is the most probable cropping pattern to be selected by fanmers under year-round irrigation

~water supply, Unless effective measures witl be taken against this cropping pattern, paddy will
get severe damage by the spread of insect, pests, discases or mice. After receiving infliction of -

. the severe damagu. the farmers would be forced to abandon this cropping pattera. The

incubation pcnod of crop damage by this cropping pattern would be five to ten years afier the

iniroduction of this pattern in a large area. After the damage, environmentally sound altcrnative
cropping pattems such as described below would be applied.

; (2) Paddf - Paddy - Upland Crop with Sugarcane or Cotton

~ Assuming the farmers in the prospective irrigation schemes will accept the goverament plan to
give the good cultivation conditions, i.e. irrigation water, agricultural credit, markeling services
and extension services, the maximum areas to be planted by the promoted cash crops in the
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prospective jrrigation schemes waould be the area balance between the target arcas and
accomplished arcas as follows:

Unit: ha
Crops Central Coastal Region Southeast Region
: Maximum Planted Area Maximum Planted Area
“Sugarcane 28,700 30,000
Maize 50,600 -
- Cotton 8,600 5,300
Tobacco - filled
-Groundnuts - 27,700
Soybeans - .. - 9,600

Maize, grobndnuts or soybeans have difticulty in growing in the wet season due 1o drainage
problems and harvesting problems. The most suitable growing period for them is the (iry
season from January to April. Paddy areas would be the balance between total irrigable area
and areas for upland crops. This scenario has least probability in adoption by the farmers.

" (3) Moderate Cropping Pattern in-between the above Two Extremes

Adoption of the recommended crops by the fannem will much depcnd upon the price situations -
- and commilments of related government agenmes such as agricultural bank, agricultural
extension offices and nnrkelmg organizations. After ﬁlhng the subsistence requirements of
farming, the farmers will sell marketable surpluses to local market, government marketing
corporations or nnddlemcn ‘The most probable cropping pfmcms o be scleclcd by the fanners
would be an in- bclween of the two exlremc pattcms

'1.3.5 " Strategy for the Agricultural Development in lhcf‘StudyfArea o
‘The following strategics Would be applicd in making waler resources related ag'riculturarl master
plan for the Study Area. '

(1) System Approach

Agricultural producnon is a kind of system cons:sung of prcducuon 1mrkcung and various
‘suppotting services. If some components of the system do not work, thc whole system would
not work. Comprchensnw approach is necessary for the succ_:cssful implementation of a

project.
(2) Sustainabitity

Most of the existing irrigation systems do not have enough sustainability concerning operation
and maintenance of the systems. Financial and socio-econoiic soundness in the operation of
‘system is prerequisite for the sustainability. Collection of sufficient amounts of irdgation water
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charges is nccessary. Accounlable supply of irrigation water by irrigation company or office is
indispensable for smooth collection of water charges. Checking of the management of
irrigation company or office by beneficiaries is necessary for sound and efficient management
of irrigation system,

- (3) Participatory Approach

Participation of beneficiaries in planning, construction, operation and maintenance of

development project showed remarkable results in Southeast Asia such as the Philippines. This

“approach develops feelings of belonging of project facilitics by the beneficiaries, democratic
decision making in each project cycle and autonomy in the operation of facilitics.

1.4 Crop Budget Studies

Crop budgets of prospective and receptive main crops to be growa in the future are made to

~ evaluate economic viability of prospective irrigation schemes.. Economic prices are applied in -

‘making crop brdgels to mieasure economic efficiency of farming of crops under most efficieit
economic conditions. Economic pricés of foreign traded crops such as paddy, sugarcane,
© ‘cotton, maize and groundnuts are cvalu'ued at approprmtc lmport or cxporl border prices as

' follows
Econormclami Gate Pnce of Paddy Lo
o ' L R Unit L Price.
: rOB pncc at B’mgkok ("‘l) P USbﬂon o 291
S Quahtyadjustment ST e : US$flon o 204
© Freight and insurance | ‘ S US$/t0n ' 60
CIF Saigon : - US$/ton 264
Transport and handling cost : . US$/fton 27
~ Dryrice equivalent - US$fion 291
“Conversion from rice to paddy _ US$/ton 175
Milling charge - US$/fton : 8
_Intand transport, handlmg, etc. . US$/ton 8
Economic fanm gate price US$/ton 159

(*1) World Bank Commodity Price I orecast 199(}-2(}(% in constant 1990 pncc, '1d_;usung to
- 1995 price by applymg MUV mdex
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Economic Farm Gate Price of Sugarcane

. . Unit . Price
FOB North Europe $/ton 335
Freight between Europe and HCMC $fion 57
Unloading cost $/ion 5
CIF Saigon 1000 VND/ton of sugar 4,367
Costs between FOB and mill
(200 km, 330d/km/ton) 1000 YND/ton of sugar 66
Sugar recovery rate (1) % of cane 9.1
Processing cost (1) 1000 VND/ton of cane ' 169
By- producls (molasses: 5.2 %) (1) 1000 VNDAon of cane - (26)
Transportation cost between mill and famn '

(20 km, 485 d/kmfton) 10600 VND/ton of cane 10
Fconontic farm gale pnc» of sugarcane _ 1000 VND/ton of cane 238

Remarks: molasses price: VND 500/kg of molasses “source(1): La Nga Mlll 1995"

Economie IFfanm Gate Price of Sced Cotton

. Unit . Price

"FOB Mexican Guif $fon 1,800
Freight between Europe and HCMC . ~$fon 57
Unloading cost : - $hon C 5
CIF Saigon . ' 1000 VND/ton of cotton lint 20,482
Cosis between IFOB 'md ginning factory ‘

(200 km) 1000 VND/ton of collon llm P 66
Lint recovery rate of sced cotton(1) % . 33
Processing cost(1) : 1000 VND/ton of sccd_ cotton - 2,000
By-products( cotton sceds: 66.6 % }(1) 1000 VND/ton of seed cotton 7,326
Transportation cost between ginning o . L

factory and farm, 20 km 1000 VND/ton of seed cotton 10
Economic fann gate price of sced colton 1000 VND/ton of seed cotton - 12,053

Remarks: “By-product, cotton seed price, is VND 22,000/kg of seed.”

- Source(1); Nha Ho cotton research centre in Phan R'mg

Economlc Fann Gatc Price of M.uzc for Teeds and Groundnuts

Unit . Imported Maize: Exported Groundnms

~ ClFor FOB Saigon - VND/kg 1,900 - . 0 8300 .
- Loading or Unloading cost VNDXg - 55 - 35
Transportation cost between VND/kg 73 73

Ho Chi Minh City and farm, 220 km '

Economic fann gate price o 'VNDIkg 1,882 8,172

Economic pnces of foreign traded farm inputs and tabour are derived by rt,l'emng 1o the factor
cosls amlys;s by the World Bank in Viet Nam Agricultural Markclmg Stucly, June 1994,
Conclusions are as follows ;

a)

Economic family labour cost and casua! labour cost are estimated at VND 5,500 per day
and VND 11,000 respectively taking underemployment in off-farming season or
unemployment period. Farming labour sources are from family labour and hire labour.
Their propértions are unknown. So, the average of them, YND 8,000 per day, is set for
economic farm labour cost.
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b}  Shadow foreign exchange rate is estimated at a current exchange rate of VND 11,000 per
- US dollar since there is no clear evidence of overvaluation.

¢}  Economic fertilizer and agro-chemical prices are estimated at current market prices
because there is enough competition in marketing of these commodities and are no tariff
and subsidies on them.

Lconomic and financial prices of farm produce and inputs are summarized in the following -
Table:

_ Economic and Financial Prices (1995 farm gate prices)

_ Unit financial economic
Paddy ‘ VND/kg 1,200 1,749
Groundnuts VND/kg 8,000 - 8172
.. Maizg _ VND/kg 930 ,882
Sugarcane ' 1000 VND/!on 360 238
Cotton - VND/kg 4,300 12,053
- Coffce(Robusta) “VND/kg 27,000 27,000
. Coffee(Arabica) VND/kg 35,0600 35,000
- Cashew kernel VND/kg 8,500 _ N.A
“Urea(db % N) © VND/kg 2,840 2,840
Super phosphate(16.5 % P205) ' - VND/kg 800 800
Kcl(60 %K20) VND/kg 1,840 1,840
Family labor cost ' VND/man-day N.A 5,500
Hired labour(average of male S . o
and female)without meals : VND/man-day 16,000 - 11,000 %
Farm labour cost (average) : VND/man-day N. A - 8,000

Remarks:  Economic labour costs are referred to ‘Agricultural Marketmg Study’ by IDA and
. increased by 10 %o for inflation.

Crop budgcls using CCOl]OI‘ﬂlC pnccs are made lo cstimaie appmxmmely pucems of nct n

‘ gcneratcd benefit in gross income for wmtcr—spnng paddy, summer-antumn, wet season
paddy, sugarcane, cotton, groundnuis and maize (refer o Tables 1.10 1o 1.18). Summary of
the net benefit in gross income of the respeclive crops is given in the followin g Table:

Net Beanefil of Crop Fanning

Crops Unit Yields Net Income Net Benefit in Gross Income

. : Recorded - {x 1000 VND/Ma) )

Winter-spring paddy 4.5 tonsha 2,446 - 42

~ o Summer-autumn paddy 3.5 ton/ha R YR B : .38
©+ Wet season paddy 2.8 ton/ha 1,811 50
* Groundnuts, shelled ~ 1.75 ton/ha 8,778 61
Maize 5.5 ton/ha 7,041 68
- Cotton ' - l41onfha 14,684 87
Plant sugarcane 57 towha 6,090 45
1st ratoon cane S0 ton/ha 6,582 58

2nd ratoon cane 49 tonha 1,038 ~ 60
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2. IRRIGATION
2.1 National Policies for Jrrigation Development

Of the total 5.39 million ha of cultivated area for annual crops, about 2.1 million ha is facilitated
with irrigation systems in Viet Nam, and about 1.3 million ha or 65 % of irrigated area exists
in two large deltas of the Mekong and Red rivers. Despitc rich rainfall ranging from 1,500 to
2,000 mm on a yearly average, irtigation has still an imponaﬁt role in the agriculture in Viet
‘Nam io enicounter uneven water distribution in both time and space. The responsibility of
irrigation is to regulate and properly manage waler resources to better serve the national
economy. Specifically, the dutics of irrigation sector including drainage in Viet Nam are to:

- develop, manage and protect waler resources o support water related socio-economic
sectors including agriculture as the first priority, domestic water supply, hydro-electric
power, navigation, aquaéu]mre, forestry and tourism; and .

- protect lives and properties from floods and typhoons.

The population of Viet Nam in the year 2005 is forecast to increase t0 91.5 million from the
present level of 70 million in the year1993. To secure food supply of per capita 350 10 400 kg
per annum, an annual food crop production of 32 to 35 million tons will be required. The
* effort should be continued to increase the crop production from the present level of 25 million
. tons. For this, it is essential to increase the cultivated area and crop yicld, and an intention is to
" achieve it mainly by the intensive use of the present agrcullural land ralher than ruclamnng and
cxp'mdmg the atea. Spccnﬁcally, the total cultwaung arca of food crops w:ll be mcmased from
12 million ha in the year 1985 10 9.0 to 9.2 million ha wuh an increase of |rr1galcd area from
1.9 million ha t03.2 million ha and drainage nnprovcmcnt from 09 mlillon hato 1.1 12
inillion ha. To attain these targets, the Government of Viet Nam is to continue the irrigation
and drainage development works in the following manner: -

to rationally uiilize the existing schemes and fully exploit those capacity, especially in the
northern areq, to transform the winter cropping into the main cropping over 50 % of the
celtivated area of food crops; '
- to rationally exploil the favourable mcl-.oro1ogacql conditions to change the croppmg pattem
allowing double cropping in the existing smglc cropping area, and triple cropping in the
~ existing double cropping areas, in conbination with irrigation works suitable to the
- conditions of each region;
- toaclively implement small irrigation schemes at both cenlral and local levels;
- 1o appropriately invest fund and to apply technique in developing important arcas, with
pri()ri'ty for two large plains, Mckong delia and Red River plain, and pencplain; and
- to take decisive measures to minimize land loss for other purposes.
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2,2 Institutions for Irrigation Development

Administrative structure in the irrigation sector of Viet Nam comprises three distinct levels;
national, provincial and district. The key ministry with respect to irrigation and drainage is the
Ministry of Agricolture and Rural Development (MOARD). According to Decree No.63/CP
(August 1994), the Minislt'y has overall responsibility for state development, planning and
management of water resoiirces.  As a result of the Government’s effort to decentralize
authority to tocal levels, management of irrigation facilitics lies mainly on provincial
governments. Among the most impottant functions falling in the control of the Ministry are
project identification, planning, design and fihancing, for which specific tasks of MOARD are
as follows: :

-~ Planning : MOARD prepares long term and annual plans, policies, objectives and strategies

for water resources development and management which are used as guidelines by the

- provinces in preparing thcir provincial plans, as well as makes a prioritized list of projects

for consideration by Ministry of Planning and Investment (MOPI); and

- Management : MOARD supervises the management of irrigation and drainage structures,

develops policy guidance for irrigation and man:igcm’enl, produces and disseminates

operations and maintenance guidelines and collects data. In addition, it oversees the

management of 8,000 km long dikes built in Viet Nam and deals with emergency caused by

flood and typhoon. Other functions include developing procurement and construction

management policies and guidelines for the water resource sector and monitor the activities
“of constuction emcrprises belonging to MOARD in terms of administration.

The provincial administration governed by the Provincial People's Commiti:ee includes the

- Department of Water Resources or the Déepariment of Agriculture and Forestry with the water
' resources division which is engaged in the irrigation and drainage development projects in the -

provincial level. Further, the same administration systems are organized in the district level as
well. In general, no direct administrative relation between the Ministry and the provincial
departnients exists besides the technical assistance given from the Ministry to the provinces.

" Under the current policy, investment for the main canals and structures of large irrigation,

" drainage and flood control projects is funded by the central government. While, secohdary or
ancillary works as well as all local projects are designed and funded by the provincial

" govemment with some assistance provided fron: the central government 10 the poor provinces.

~ In tenns of investment amount, the projects with investinent costs falling in the range of VND 3

“to 10 billion are generally funded by the central government, even if this policy varies province
to province and depends upon the technical difficulties.
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‘Under the provincial departments, two to three organizations arc formed by the name of

company or enterprise to deal with in serles of work from design to management in water
resonrces development projects. Varying province to province, the companies to undertake
such work are as follows:

“Water Resources Management Company” responsible for the operation and maintenance of
irrigation and drainage facilities including collection of water charges;
- “Water Resources Construction Company” responsible for the construction of irrigation and
- drainage facitities; and '
- “Water Resources Survey and Design Company” responsible for planning, invesligation
and design of irrigation and drainage schemes.

Information on the current organization for operation and maintenance services of waler
resources (irrigation) sector at both the provincial and district levels in the Study Area is
¢ollected with regard to the type of provincial department and provincial and district water
resources related companics, and the number of staff belonging to the respective departments
and c0n1panie§. ‘The results are presented in Table 2.1. There are two types of the provincial
department on water resources; one is an indcpchdcm department g:ngagé_d‘ in the water _
resources and the other is a depariment involving agricultural and/or forestry together with

* water resources. ‘The status of the respective provinces is as follows:

Department of Wat'er:Resources: ‘Dac Lae, Ninh Thuan, Binh T huan Don g
: .Nai and Tay Ninh

Dcpanmentof Agncultun, 'mdlor Lam Dong, Song Bc Ba Rla -Vung’ l'm,
Forestry and Water Resources HC‘WC and Long An .

- Type of Department I Provinee

“The following Table summarizes the number of engincers ¢ngaged in the operation and

mainlenance of the irrigation systems at the respective levels of provincial depariment,
provincial O&M companies and district O&M companies:
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Provincial Dept. O&M Company Dist. O&M Comp.

Existing Lrri, Scheme  Eng. Eng. Eng.

Province Nos.  Arca(ha) Nos. haEng. Nos. hafEng. Nos. ha/Eng. _
1.am Dong 155 17,985 7 2,569 7 2569 8 2,248
Dac Lac (*1) 12 394 3 131 6 66 6 65
Ninh Thuan S1 22,585 1t 2053 17 1329 211,293
Binh Thoan 153 29,705 13 - 2,285 6 4951 1 2,700
Song Be 50 5,587 6 931 15 n 2 2,794
Dong Nai T49 0 18,322 8 2290 16 1,145 4 4,581
Ba Ria-Vung Tau 24 84885 - 0 - 7 1,269 2 4,443
“Fay Ninh 4 56,765 12 4730 15 3,784 10 5,677
HCMC 6 . 31,330 13 2410 35 895 21 1,492
Long An (*2) 9 59,200 8 7400 10 5920 8 1400

Total 513 250,758 8t 3,096 134 1871 M 3389

(*1) : daita in the Study Area covening 19.4 9 of entire Dac Lac provmcc
(*2) : data in the Study Arca covering 51.3 % of entire of Long An province

The irrigation area covered by an engincer at the three levels varies largely province by
province, showing the shortage of engineers in general for proper operation and maintenance.

2.3 Frrigation Development in the Study Area

2.3.1 Ovcn_ric_w '

The Sludy Area is dw1ded into four ecologlcal regions: Mekong Delta Region; N-E Southland -
- Reglon, Soulh Ocntral Cmsl Region; and Central Highlands Region. General charactéristics of
lhosc n,gions m agncullun, and 1rng'mon are sumnnrm:d below.

; Mgkgng Dg ta is lhc largcst rice p:oducuon area of the couniry, and the Study Area occuples a
land area of about 51 % of Long An province, which lies in the north-cast corner of its delta,
excluding its right bank of the West Vam Co River. This area is characterized by large scasonal
fluctuation in flows of the Mekong and other in-coming rivers. High discharge in wet scasons
causes extensive floads, while low waler experienced in dry seasons brings severe shortage of
fresh water coupled with sea-water intrusion. Besides, there are pedorogical constraints that

: acid-sulphate soils cover over 40 % of the entite delta. To cope with such constraints, the
artificial waterway systems have extensively been constructed in the delta, functioning as a

flood way, a n_:wi'ga‘tion route and an irrigation canal. Many sluices and pumps including
farmers’ individual small-scale pumps are provided to encounter tidal action and to supply
irrigation water for areas distant from the main rivers. The Government is continuing the
efforts to expand waterway and dike systems including a land reclamation of 100,000 ha,
targeting 1o increase the annual cultivating acea from 2.6 million ha to 3.2 million ha up to the
year 2000,
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North-East Southland region, covering Dong Nai, Song Be, Tay Ninh and Ba Ria-Vung Tau
provinces and Ho Chi Minh City, is largely divided into two zones; hilly area extending in the
north-eastern part, and flat and fertile area exténding in the lower reaches of the Dong. Nai River
and the coastal area. The development of this region was relatively slow by recent years. The
food production could meet only 50 % of demand, and its deficit is made up from the Mekong
delta. Except for the Dau Tieng project commanding about 100,000 ha, most of irrigation
schemes are of small scale, drawing water from medium and smail rivers, which are tributarics
of the Dong Nai River. The rate of irrigated area is as low as about 10 % of agriculiural land
in the region. Since aburidant water resources are avaitable in the Dong Nai River basin, this
region has a great potential of agricultural developmcnt"th'rolugh the promotion of Phuoc Hoa
reserveir irrigation scheme, which is under the feasibility smdy, the implementation of the -
lower La Nga River plain within the Dong Nai province and the dcve!opmcm of thé medium
rivers in the coastal area. While, the north-eastern part is characterized by the planting area of
industrial crop such as rubbers, coffecs, cashew, fruits and 1obacco. Area and production of
these crops are promised to be expanded.

South Central Coast region, covering Ninh Thuan and Binh Thuan provinces, is characterized -

by small rainfall ranging from 800 numn per annum in its coastal part to 1,500 mm per annum in
its mountainous part with a large annual fluctuation. The coastal rivers drain the catchment area
in the range of 1,000 to 2,000 km? at most. These unfavourable climatrogical and hydrologiéal
conditions limit to increase crop production,” Irrigation systems are fed by many small fivers,
and the rate of irrigated area is about 40 %, which is relatively greater than that of other reg'ions
in the Study Area except for the Mekong delia. Howc-.ier,'ihc absolute shortage of water in the
dry season causes a low cropping intensity of about 140 % in paddy cultivation of Binh T huan

-province, and in addition the deterioration of irrigation facilities accelemtcs this condmon ;

chenhcless this region has the highest phys;cal potenual of irrigated agnculture devclopmcm
Most of potential irrigation schemes in the Study Area are concentrated in this region, through -
diverting watcr from the Dong Nai River basin to the coastal area in addition to the full
exploilation of local water resources available in the coastal area like the existing Phan Rang
irrigation project {12,800 ha). Fitrther', this rcgion has natural advantage to introduce the more
diversified cropping system including sugarcane, cotton and fruits represented by grapes
extensively grown i Ninh Thuan provinge.

Central Highlands vegion, covering Lam Dong province and part of Dac Lac province in the
Study Area, lics in high elevation and is the largest production arca of exporl crops such as
coffee, rubber, sitk and tea. This region is expected to absorb more labour force by developing
percnnnl industrial irees. Hs potcnual h'lS not been fully explo:ted, and i isto be developed both
intensively and exlenswcly While, the food production is not a keen i issue in this region, since
the Mekong delta and the coastal area can supplement it. The policy of food production is to
increase the cultivated area of paddy and other cercals like maize. The small scale irigation
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systems are dominant in this region, supplying water 10 valley bottonis for cultivating food
crops and vegetables, '

&

2.3.2  Classification of Irrigation Development Projects

With the results of the field reconnaissance, all the irrigation schemes in the Study Arca are
categorized broadly into three groups of:

A, Existing irrigation schemes;
B; On-going and planned irrigation schemes; and
C Potential irrigation schemes.

Those are further classified into sub-groups as shown below:

Classification of Schemes

Code Main : Sudb . Name of Schemes
‘A, Existing Irrigation  A.1  Large and Medium Irrigation . Vo Xu, Phan Rang, Song
Schemes Schemcs (Arca targer than Pha, Dxai Don, Quan
2,000 ha) . Biep/I'yucn Lam and Phuoc
Chi (6 schemes)
A2 SmallIrrigation Schemes 161 schemes in toial e:%
{Arca larger than 100 haand &
smaller than 2,000 ha)
A3 Extension of Proposed Small 65 schemes in tolal
. rcigation Schemes =
B. On-goingand ' Dau Ticng, Phuoc Hoa, Hoc
Planned Irrigation Mon-Bac Binh Chonh and
. Schemes ‘ Song Quao (4 schemes)
C.. Poicntial Iigation C.}  Potential Schemes in HCMC ~ HCMC
* Schemes -Long AnDclta Long An proviace : Duc Hue,
: {Deliatic and saline water - Duc Hoa, Ben Luc, Can
affoctod arca) Gioug, Can Duoc, Tran Try,
" Thu Thua, Thanh Hoaand
Moc Hoa (2 irvi. blocks)
C.2  Potential Schemes in East Phan Ri Plain, Phan Thiet
Coast expocting water “Plain and Hami Tan Plaio
resources divented from the (3 schemas)
' Dong Nai Riverbasin ) .
C.3 Potential Schemes in La Nga  * Lower La Nga Plain (Ta Pao

River and other river basins

and Vo Dat), Phan Rang Plain
(Iixtension), Tuy Phong
Plain, Song Phan Plain,
Song Ray Plain and Song
Dinh Plain '

{7 schemes)

All the irrigation schemes in the Study Area are discussed in this Master Plan Study on a
calegory-wise basis as classified aboyeg. The existing irrigation schemes are reviewed and
evaluated on the basis mainly of the results of inventory survey oa the requiréments of %
rehabilitation and improvémcm. The on-goilmg and planned schemes are updated and evaluated
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on the further inputs required for successful implementation. The potential schemes are
reviewed and updated with regard to the Jand and water resources available, formulation of
agricultural and irrigation development plan, cost estimate and cconomic viability. These
studies are made according to the study objectives and items listed for each calegory as shown
in Table 2.2 in such a manner as establishing the development strategy targeting to the year
2015.

2.4 Basic Data for Irrigation Planning

2.4.1 Basic Meteorological Data for Calculation of Trrigation Water Requirements

‘The meteorological data in the Study Area are collected from 20 climate observation stations
duﬁng the Phase I study. Of these 20 stations, nine stations, which are considered to represent
the regional climate, are selected for estimating itrigmion water requircments. These are: Phan
Rang; Lien Khuong; Di Linh; Bao Loc; Phan Thiet; Xuan Loc; Vung Tau; Tan Son Hoa; and
Bien Hoa. The monthly meteorological data of these stations are shoivn in Table 2.3 with
regard to those to be incorporated in the calculation of irrigation water requirements: niean air
temperatore; mean relative humidity; maximum humidity; sunshine hour; mean wind velocity;

~and evaporation.

In addition, mean monthly data of wind velocuy observcd every day at 1 00, 7: ()0 13:00 and
19:00 hcur are collected as well for three stations, Phan 'l hnet Bao Loc ancl Tan Son Hoa aver

the fwe -year penod from the year 1990 to 1994, icse data are used to pru.hct the monthly :

rates of wind velocny 'u day time and night time which are csscmml data for cqlculalmg
potential evapo- lr‘msplrahon by Penman method. These data and rates butwecn d'iy and night
are shown in Table 2.4,

2.4.2  Calculation of Potential Evapo'-uané;piration ‘

The modified Penman method is adoplcd:lo the estimate of potential evapo-transpiration, since
it is Yikely to provide the most satisfactory results. The details of Penman method are described
in FAQ Irigation and Drainage Paper No. 24, The potential evapo-transpiration (ETo) for nine
stations is calculated by using the modified Penman equation, and the meteorological data
mentioned above are summarized in Table 2.5 together with comparison of evaporation
observed at the reépcclivé stalions.
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2.4.3  Effective Rainfall
Nine rainfall gauging stations, having longer observation periods and being judged (o have
more reliable data, are selected for the irrigation planning with their names and observation

period as given below:
Observation  Number of yearly
Station period dala available
Bao Loc 1950 - 1992 41
Ham Tan 1959 - 1992 30
‘Lien Khuong 1949 - 1993 43
Phan Rang _ 1957 - 1992 31
Phan Thict 1957 - 1992 33
Song Luy 1979 - 1992 15
Ta Pao 1977 - 1991 16
Tan Son Nhat 1956 1993 36
Vung Tau ' 1949-1992 43

= Monlh}y effective rainfall with-a 75 % exceeding probability (75 % rain) is separately _
calculated for paddy and upland field crops based on the monthly rainfall data available at the %
above-listed stations. For paddy, it is assumed to be 75 % of 75 % rain. For upland crops,

“an empirical method developed .b):f USDA (United Siates, Department of Agriculture) is
applied. The 75 % rain and effcctive rainfall provnslonally estimated at the respective stations

'an, shown in T'nblc 2 6 L

244 Irrigation Water Requirements

Irrigation water l'L(]lllICﬂlClllS are calculated from the mu.,tcorologtcai data mentioned in the
preccdmg Sub- -section 2.4.1 and on the basis of the following conditions and assumptions:

Crop cocfl icient

A ficld experiment (o obtain the crop cocflicient was carried out by Nippon Koei Co., Ltd. in
the year 1974 for the Binh Dinh irrigation project in Binh Dinh province. The results thrdugh
~ the experiment are sunmmarized in Figure 2.1 and are to be applied as the crop cocfficient for
paddy. For upland crops', crop cocfficicnts of respective crops are determined with reference to
* the FAO lirigation and Drainage Paper No. 24.
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Deep percolation loss in paddy “flglq

No experimental dala of percotation loss in the paddy ficld have been found in the Study Area.
It is thus assumed at 2 mmy/day.

Puddling water requirement

Puddling water requirements for paddy are provisionally taken at 150 mm for summer-autumn
crops and 60 mm for winter-spring and rainy season crops.

Imigation efficiency

Overall irrigation efficiencies for paddy and upland crops are provisionally set at as follows:
Paddy 65 %

Upland crops - 1 56 % (field efficiency: 80 % and conveyance efficiency: 70 %).
To provide the basnc dam for the water balance study in the Study Area 1mgauon waler

requirements are calcuhted for the following cropping palteras:

- Paddies for W-§, S-A and Wet Season cropping; and
- Upland crops including W-§ upland crop', cotton and sugarcane.

' Manthly diversion water mqmremcnts for the above cropping paiterns in thc East Coast and the

Lower La Nga plain arc cstlnmcd as l'ibul'ltcd below:

3. Paddics tri)ps . Unit: fisec/ma

. - Schemes S
© Moath Phan Rang  Phan RifPhan Thiel IaNga ! : L
- Jan. L.61 156 . 148 @ P
Feb. .57 1.84 134
Mar, 1.81 146 <L
Apr. 1.06 0.73 1.72
May 1.27 093 0438
Jun, 129 094 0.00
Jut. 166 0.87 C0.00
CAwg.  LI8 0.00 £ 000
* Sep. 0.00 036 ©0.00
Oct, 0.58 0.87 - 0.00
Nov. 0.81 1,29 074
Doc. 1.18 1.28 CL
Fipg. No. (¥) 2.2 23 24

Cropping calendar and water requitements of paddies in Phan Rang plain, Phan Ri and Phan
Thiet plains and Lower La Nga plain are shown in Figures 2.2, 2.3 and 2.4, respectively.
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Cropping calendar and water requirements of winter-spring upland crop and _cdtton in East’
Coast are given in Figure 2.5, whilst those of sugarcane in East Coast and winter-spring
upland crop, cotton and sugarcane, in Lower La Nga pléin arc depicted in Figures 2.6 and 2.7,
respectively. Following is a summary of those cropping calendar and water requirement:

Upland Crops . litYsec/ha
WS Crop Collon _ _ Sugwrcane

‘Month  E/Coast LaNga  E/Coast LaNga E/Coast LaNga
Jan, 0.36 1.09 (Zcrops) (lcrop) - 0.67 1.09
Feb. 1.17 0.47 - - 0.19 0.68
Mar, 0.60 0.01 0.21 - 0.19. Q.12
Apr, 0.00 - 0.59 - 0.40 0.060
May . . 0.59 . 0.31 0.00
Jun, - - .36 - . 046 0.00
jul. - - 0.00 - 0.48 0.14
Aug. - - 0.00 - 0.51 0.19
Sep. - - 0.00 0.00 . 041 019 -
Oct. - - 0.31 004 052 0 024

" Nov. - - 0.69 0.49 0.87 0.68
Dec. - 0.23 0.36 0.29 0.98 1.03

Fig. No (4). 2.5 2.7 25 2.7 2.6 2.7

“(*): - Figuces show the cropping calendars and
- calculation of irfigation waler requirements.
12.4;5  Water Resources Available

‘Water rcsources avmhb!c for lhe irrigation de\.elopmem are esnmau,d by class:fym g ihe Smdy _
Arcaintothe followmg five rcglons upoa the locations and characteristics of the river basins:

Regioh - ImgauOn Schemcs

East Coast Phan Rang Plain Scheme, 'luy Phong Plain Scheme, Phan Ri
Plain Scheme, Phan Thiet Plain Scheme, Song Phan Plain
Schemeand H'im Tan Plain Scheme

- LaNga o Lower La Nga Plain Scheme
- BaRia-VungTau ~ Song Ray Plain Scheme and Song Dinh Plain Schcme
" BeRiver : Phuoc Hoa lirigation Scheme
~ Saigon River o Dau Tieng Irrigation Schemes, Hoc Mon-Bac Binh Chanh
_ Irrigation Scheme, HCMC-Long An Delia Irrigated Agricultural
Development Scheme

Water resources available for the respective regions are estimated in such a manner as described
below:
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East Coast

The East Coast region covers both the Ninh Thuaa and Binh Thuan pfovinces. ‘The Luy River
is the sole river in this region with a longer observation period of runoff for 10 years from the
year 1981 to 1990, Since the runoff characteristic of rivers in the East Coast region is
considered to be similar, the runoff data of all the rivers used for irrigation planning in this
region are estimated on the basis of simulated runoff of the Luy River for a 30-year period of
the year 1963 1o 1992 as described in Appendix 111 Itis noted that the Study Team confinried
in the field reconnaissance of Phase H that the hydrological gauging station at the proposed Ca -
Giay dam site (C.A.=146 km?2) lying in a (ributary of the Luy River has been operated since
September 1992 to date by the Hydro-meteorological Centre. The Study Team is requesting
the concerned authorities to provide its runoff data for impfoving the quality of the said
simulated runoff data.

La Nga

In the Lower La Nga River basin, there is a gauging station at Ta Pao (C.A.=2,000 km?) -
where the construction of a diversion weir is proposed fori 1mgal10n in the Lower La Nga plain,
and runoff records are available for a 22-year period of the year 1960 to 1990. Bascd on the

recorded runoff data and basin rainfall, the runoff data are worked out at Ta Pao and Vo Dat |
(C.A.=3,080 kin2), where a diversion weir is also proposed, for a continuous SO-ycar period
of the year 1963 to 1992 by the Tank Model simulation as described in Appcndi\é Il In
addition, runoff for the same period is also estimated under the condmon that Ham Thoan and
* Da Mi reservoirs are complcted in the upstream reaches of thc La Nga River. '

Ba Ria-Vung Tau

* "Pwo rivers, named the Ray and the Dinh, arc to be devéloped for the potential schemes in the
Ba Ria-Vung Tau province. The runoff data of two rivers are basically estimated from the o
simulated runoff of the neighbouring Labuong River, and verified with the ninoff record |
measured at the proposed Song Ray dam site (C.A.=7T1 km?) for a four-year period of the
year 1979 to 1982. On this basis, the runoff data are estimated at the proposed Song Ray dam
site, and at the proposed Da Den dani site of the Dinh River for a continuous 30-year period
from the year 1963 to 1992, o

Be River and Saigon River

" Thé yunoff data of the Be River and the Saigon River are estimated in Appendix Il and '
Appendix V, respectively.. The sunoff data so worked out are those at the proposed Phuoc Hoa

damsite (C.A.=5,247 kin?) of 1he Be River and at the emsung Dau Tieng damsite (C.A.=
2 700 km?) of the Saigon Rwer for a continuous 30-year pcnod of the ycar 1963 to 1992,
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"Flow at the Phuoc Hoa damsite includes the flow regulation by the Thac Mo reservoir, which
was completed in the year 1995, £

From the data obtained above, the river flow with a 75 % exceeding probability (75 % runoff)
at the respective sites is calculated, The mean and 75 % monthly runoff are shown in Tables
2.7 and 2.8, respectively and those annual values are summarized below:

C.A. Mean 5 %

. . . Flow

Scheme - River Basin River ~ Sike (km?) (h13lscc) {m3fsec)
Phan Rang Plain Cai/F. Rang Song Pha  Song Pha Weir .9 1.36 1.45
- Song Sat  Song Sat Dam 130 244 1.90
Song Traw  Song Trau Dam 65 1.22 0.95
Cai Wha Trin Weir 2,140 40.10 31.35

Song Lu Tan Giallg__ ~ Tan Gian Dam - 140 2.62 205
Long Song Plain Long Song Long Song Long Song Dam . - 5.86 3.4
Phan Ri Plain Song Luy CaGiay - CaGiayDam 146 217 1.39
Song Luy - Song Liy Dam 554 824 - 5.26

. : ~Ca Tot Ca Tot Dam 140 = 208 133

Phan Thiet Plain Cai/P. Thict Song Quao - Song Quao Dam 296 440 281
CaTy CaTy Ba Ban Weir 47 . 516 0 329
Caly Kc Bat Dam 136 2.02 1.29
Song Mong  Song Mong Dam 101 1.50 0.96

Song Phan Plain Sorig Phan  Song Phan  Song Phan Dam 136~ - 202 - 129
" Ham Tan Plain Song Dinh  Song Dinh - Song Dinh Dam 551 8.20 5.23
' _ Song Gieng - Song Gicn Dam 93 1.38 0.88
Lower La Nga LaNga faNga Ta Pac Weir 2,000 83.73 71.77
- Plain ' Vo Dat Weir . 3,080 12573 107.77
- ' " Ta Pao Weir (*1) 2,000 83.72 7246

. o ~_VoDatWeir (*1) °~ 3080 12607 ~108.89 -
Song Ray Plain Song Ray Song Ray  Song Ray Dam 71 2088 | 1781
Song Dinh Plain___ Song Dinh " Song Dinh _Da Den Dam - 149 534 . 456
. Phuoc Hoa Scheme™ DongNai- © Song Be Phuoc Hoa Dam (*2) 5,247 203.30  177.99
Dau Tieng Scheme ™ Saigon ~ Saigon ‘Dau Ticng Dam 2,700 67.15 59.12

Note (¥1) : Flow regulated by Ham Thuan and Da'Mi reservoirs
(*2) : Flow regulated by Thac Ma reservoir

2.5  Existing Irrigation Schemes

2.5.1 © Inventory of Existing Irrigation Schemes

- (1) " Inventoried Existing Trrigation Schemes

The irrigation arca in the Study Area is assessed by the information obtained from SIWRP and
the analysis of inventory survey of agricullure and irvigation. All the existing irrigation g@
schemes with arcas of more than 100 ha are listed in Table 2.9. The total area of existing
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irrigation schemes including those with areas less than 100 ha in the respective provinces is
shown in Table 2.10, and summarized below: '

Agricuoltural Arca (ha) Irrigation Schemes and
Annual Percantal Designed Arca

Province Crops Crops Total Scheme No,  Area(ha)

1. Lam Dobg 40,952 42316 83.268 155 - 17985
2, DacLac 4,461 1,552 6013 12 394
3. Ninh Thuan 39,525 2000 41525 S0 22,585
4. Binh Thuan 82,512 17619 100,131 153 29,855
5. Seng Be 79300 130400 218700 50 5,587
6. Dong Nai 181,607 153,142 334,749 59 18322
7.BaRia-Vung Tav 44,019 61934 108,953 24 8,885
8. Tay Nieh - 182,707 93393 276,100 4 56,675
9. HCMC 80,822 12424 - 93246 6 31,300
10. Long An 139,696 - 139696 9 59,200

Total 875601 526780 . 1,402,381 522 250,788

The irrigation area in the Study Area is esumaled at 1boul 251,000 hain total, occupymg aboul

28 % of the annual cmppmg arca. The rates of xrngfmon area vary largely. provmcc by

province, angmg from 57 % in Ninh Thuan province ¢ 'md 7 % in Song Be provmcc

In the Study Area, there are six large and medium scale 1mgal10n schemes with an area of more

‘than 2,000 ha éxcept for the areas in HCMC-Long An province. “The detailed features of these:

schemes with regard to the present conditions and rx,qmremems of n,habthl'mon are descnbed
in the subsequént Sub secuon 2.5.2. ‘
50 Resu'lls of Invcmo'ny Survey for Existing Irrigation Schemes

To grasp the present conditions of the existing irrigation schemes in the Study Area, the-
inventory survey was carried out for the existing and proposed irrigation schemes with cach
area larger than 100 ha by distributing written queSlionnaire to SIWRP and the provinces,

~ using an inventory form as shown in Annex-1. Filled questionnaires for 254 schemes were

collected by the end of ficld work of Phase I The results of inventory surveéy for the 156
existing irrigation schemes are summarized below.

a) Cropping Pattern

The results of inventory survey on cropping patiern are showan in Table 2.11. The rate of
planting area in the irrigation schemes ranges from 92.6 % in Long An province to
- 181.5 % in Dong Nai province ¢xcept for the extremely low rate of 42 % in Ba Ria-
Yuang '[‘zju pr_oviﬁcc_, for which data scem to be filled inadequately. 1xcluding data of Ba

VI -5i



b)

o

d)‘

Ria-Vung Tau province, the mean rate of planting arca is estimated at about 112 % as
swmnmarized below:

Winter paddy : 33.7 %
Winter other crops : 5.6 %
Summer paddy : 28.0 %
Summer other crops : 2.1 %
Wet season paddy : 42.0 %
Wet season other crops 1.0 %

Total : 112.3 %.

The above result reveals a fact that the actually irrigated area is less than 40 % against the
designed irrigation area of schemes.

Yield of Paddy

The results of inventory survey on yield of paddy are shown in ‘Table 2.12, revealing a
production range from 1.7 tons/ha of wet season paddy in Song Be province to 3.8

tons/ha of winter season paddy in Ho Chi Minh Cuy In gcnera} the delta has higher

yreid

Water Charges

The results of i mvemory surv ey on water charges are shown in Table 2.13. There are two
- modes in paying water charge, either by paddy or by cash. The rate of water ch'irgc
:" varies largely from prowncc o provingce, ranging from 18 kg{ha for wet season p'tddym
Long An province to 190 kg/ha for summer p'iddy in Ninh Thuan province, and from
: VND 78 {)00/}1'1 for’ summcr p'iddy in Ho Chi Mmh Cny to VND ’%OO ,000/ha for winter -

paddy in Tay Ninh provmce

Problems

k Problems involved in running irrigation schemes are identified through the mvcnlory

survey as shown in Table 2.14. Thc top five problems are:

T lnsufﬁcwntdeveIOpmenl in on- fanm irrigation systems;

- Inadequate or defective design of i 1mgauon systems;

- Water shortage;
- - Damage and deterioration of irri igation systems. and

- Poor operation and maiitenance.

The reluctancy of farmers in planting crops and paying water charge follows the above

top five problems.  In case of pump irrigation systems, high electric tariff is one of the
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major problems according to the interviews to the concerned people crried out during the
field trips.

¢)  Irrigation Facilities

Inventory data on irrigation facilities with regard to type of headworks, storage volume of
reservoir, head discharge and lenpth of main canal are shown in Table 2.9. However,
these data are generally insufficient because information was not fully filled up in the
questionnaire sheet.

(3) Classification of Existing Irrigation Schemes

As classified in the “Framework of Irrigation Planning”, the existing irsigation schemes are

categorized into two groups; (i) large and medium scale irrigation schemes with cach area larger
than 2,000 ha and (ii) small scale irigation schemes with an area ranging from 100 ha to 2,000
ha. In addition, the inventory survey included the identification of on-going and planned
jrrigation schemes. Irrespective of short and long raﬁgc planning targeting the year 2015, the
provincial administrations listed all the schemes whatever they are ¢xpecting at present. These
new schenes including extension of the existing schemes with ar¢a of more than 100 ha are
listed in Table 2.15, and these arfe tentatively categorized into third gronp of the exisling

irrigation schemes as “Proposed Small Irrigation Schemes™. '

5.2 Large and Medium Scale Irrigation Schemes

There are followmg six cxishng lmg'mon schemcs with an arca of more lh'm 2 000 ha in thc :

‘Smdy Area except forH(,MCand I,ongAnprovmce o - SRR

a) Vo Xu 1mgation scheme;
b) Phan Rang imi gaﬁon scheme;
¢)  Song Pha irrigation scheme;
d) Dat Don irrigation scheme;
e) Quan Hiep/Tuyen Lam irrigation scheme; and
H Phuoc Chi irrigation scheme.

The location of the above schemes is shown in Figure 2.8 The present conditions and

uqumment of rehabilitation and improvement works are described below.

(1) Vo Xu Irrigation Schcmc

The Vo-Xu irrigation scheme is located in the Lower 1.a Nga plain and its pump station was
constructed in the year 1978 1o 1982 with a design to irrigate an arca of 5,000 ha for double
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and triple paddy cropping. The command area covers five communes, i.e. Yo Xu, Nam

Chinh, Duc Chinh, Duc¢ Tai and Duc Hanh of Duc Linh district, Binh Thuan province. A total

of 28 units of pumps with 33 kW electric driven each are installed with a design discharge of
6.7 m3/scc intotal. An approach canal is provided to draw water from the La Nga River to the
pump station. The irrigation system consists presently of a main canal of 9.2 km long, ten
secondary canals with a total length of 43 km, tertiary canals of 53 km in tota! length and flood
protection dike of 13.2 km long along the La Nga River.

* Since the year 1982, the pump station has been serving an area of 500 ha only for winter-
spring paddy. In addition, an arca of about 1,050 ha has been able to crop summer-autamn
and wet scason paddies thanks to the flood protection dike. The major causes of such
ineffective opéralion are high elecuricity tarift, deterioration of irrigation and drainage facilitics
including the pump station due to podr operation and maintenance and so on. In the rainy
- season, the basement of pump station building is inundated by the leakage through the intake
gate of approach canal, and therefore all the pumps are temporarily removed.

The Department of Water Resources of Binh Thuan province has a proposal to rehabilitate the
whole system of the scheme so as to meet the requirements of irrigation, drainage and flood
protection. The major works of rehabilitation are substantial restoration of the pump station
including replacement of all the pump units with new equipment, rehabilitation of main and
secondary é‘anals, rehabilitation and improvement of tertiary canals and on-farm facilities,
rehabilitatior and construction of dmimgc c'anals and rehabilitation of flood protection dike.
: ]ts cost lS estimaied al abom US$ 9 nnlhou at present accorclmg to Binh 'l huan province.

;(2) Ph'm Rang lmgauon Schunc

Thc Da Nhim hydropowcr pfO_]CCt dwért_s water from the Da Nhim réscryo_ir to the Cai River

basih in the east coast through the Da Nhim poivcr station (160 MW) with 4 firm discharge of
15 m3fsec. To efficiently utilize water released from the Da Nhim power station and coupled
with natural flow of the Cai River, the Phan Rang irrigation projeét was formulated, and the
construction of main canal systems covering an area of 12,800 ha was completed in the year

1967, with a financial assistance of the Governmnent of Japan (Reparations Agreement). The

: pro_;ect restored the Nha' I’nnh diversion dam and extcnded the main canal systems. T he project
-~ aims at cultivation of the paddy and dry field crops in the lower land and sugarcane in the
* higher land. '

© Of 12,800 ha of the project area, the annual culivating area is 22,500 ha in total at present,
consisting of 8,730 ha of winter-spring paddy, 3,630 ha of summer-antumn paddy, 8,830 ha
of the rainy season and 1,290 ha of upland crops. Cropping intensity is 175 %, béing' lower
than designed 250 %. Scveral constraints cause such low cropping intensity. Those would
be: _ : :
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- Serious deterioration of irrigation and drainage facilities and lack of O&M roads;

- Shortage of irrigation water depending upon the release of water from the Da Nhim power
station and abstraction of water in the upstream irrigation arca;

_ Flood and inundation;

- Insufficient O&M budget and staff; and

- Iligh electricity charge for pump operation, which is necessary to draw water to the clevated

arca.

“The agricdltural area for annual crops in the Ninh Thuan province is estimated a1 39,500 ha in
total, of which an area of‘about 21,300 ha is faci_litaled' with irrigation facilities, The project
with an area of 12,800 ha occupies 32 % of the whole agricultural land for annual crops and
60 % of the irrigable area. Apparenily, the rehabilitation of the project will increase the
agricultural production substantially and is expected to enhance the socig-economic condilions
of this region as well as the province, cnsuring the sustainable operation and management of
the prbjeCI, coupled with the improved projéct'O&M and'agriéul:umi supporling services.

" “The Government carcied out a feasibility study on the rehabilitation and improv'vement of the
- project in the year 1990 with a technical assistarice of a Japanese engincering consultant. This’
- study inventoried all the requirements of rehabilitation and improvement works with

- preliminary cost estimate, and revealed the highly economic viability of the rehabilitation project
with an internal rate of return of more than 23 %. ' o

The features of rchabilimli(m project set in the 1990 féasibiiily study are s;muuarizéd below:

- Restoration of south mam canal (SMC} of 28.9 km long, n orlh main canal (NMC) of 34 5
- knilong and Lam Cam main canal (LMC) of 19 8 km Iong mcludmg prowsnon of concn,tc
| ‘hmng i SMC with a length of 28.9 km; P | | -
- . Restoration and new provision of main caml related slruclurt,s with a numbcr of 219 and
56, respectively; '

"~ Restoration of secondary and tertiary irrigation canals with a total length of 240 km;

- Restoration and construction of main drainage canals with a length of 31 km and 22. S Lm
~ respectively; ' :

- Construction of secondary drainage ‘canals with a total length of 191 km

- Restoration ofi mspecuon roads with a total tength of 83 km;

- Restoration and 1mprovemcnl of on-farm facilitics for the entire 12,300 h*i

- Improvement of farm roads connected to the National Highway No.1 with a total length of .

- 20 km; and
- Procurement of construction and O&M machinery and equipment.

The project cost is estimated at US$ 36 million in total at a price level of the year 1990.
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() Song Pha Irrigation Scheme

The Song Pha irrigation scheme is located in the north-cast of and about 40 km away from
Phan Rang town, and belongs administrﬁlively to Ninh Son district of Ninh Thuan province,
The scheme was constructed in the year 1978 with an initially designed irrigation area of 4,710
ha, consisting of 3,000 ha by the west canal and 1,710 ha by the east canal. The area actually
itﬁgated at present is limited to 1,000 ha to 1,500 ha.

~ A diversion weir is provided on the On River, being about 6.5 kin downstreai of the Da Nhim
power station. The weir is of fixed type concrete structure with dimensions of 71 meters in
crest length and 2.5 meters in height. Two intakes are given for the east and wesl canals with
* diversion capacities of 2.57 m3/sec and 5.00 m3/sec, respectively.

‘The canal system is composed of the east main canal of 12.5km long with eight secondary
canals and the west canal of 13.1km long with six secondary canals. The ou_—f:irm facilities
including tertiary canals were 1o be constructed by farmers, however, few are completed even
at present. |

* The annual cultivating area is reported (o be about 2,300 ha, of which lhc‘dominant cultivation: .

is food crops. The prcsent crop yiclds are generally low; 2.8 to 3.2 tons/ha for paddy, 0.7
“tons/ha for maize, 1.5 tons/ha for sweet potato, 39.7 tons/a for sugarcane and (.52 tons/ha
for cotton. | ' ' |

The Song Pha irrigation scheme has been operated for 17 years since the year 1978, so many-
f‘lC}]lllCS ar¢ being dcgraded The extensive rehabilitation and unprovcmcm of irrigation -
facilities mcludmg on- famm dwd()pmem are urgenily needed. Thc major works are'as follows. '

- Dlvcrsmn weir, Whlch femains f’nrly in good condition, needs the removql of sedlmenls ‘
_ dcposned in front of the mnkcs, and gates may be rnphccd with neiw ones:

- East canal system, which also remains fairly in good operational conditions, reeds minor
“restoration works of canal lining and struciures including removal of sediments;

- West canal system needs substantial rehabilitation works inctuding removal of sediments,

~-re-shaping of canal section, enlargement for the designed canal section of about 500 m long

‘where focks are exposed in the foundation, canal protection against the crossing floods,
construction of public and catile washing basins and repair of canal structures; and

- New secondary canal in the tenninal area of the west canal system with a tength of about 3.5

ki together with tertiary canals with a total length of 2.4 km, which command an area of
385 ha.
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The Water Resources Depariment of Nint Thuan province cstimates the cost nécessary only
for the rehabilitation of west canal system including a new secondary canal system to be
about USS 0.65 million. As the results of the field reconnaissance made to the Song Pha
schemie, recommendations are made for following:

- The main constraint is the lack of on-farm system, hence its extension and upgrading are
prerequisite for increasing irrigation area with fair and efficient water distribution;

- - The rehabilitation and improvement of primary canal systems mcludmg the cast canal are
urgently needed; and ' '

- The facilities necessary for operation and maintenance such as constiuction of approach road
to the diversion weir from National Highway No.25, installation of proper discharge
measurement devices and so on should be improved and vpgraded.

(4) Dai Don Irrigation Scheme

The Dai Don irigation scheme is locatéd along the upper reaches of the Da Dung River, one of
large tributaries of the Dong Nai River, about 30 km sou(hwest from Da Lat, capital of Lam
Dong province. The scheme belongs administralivély' to Lam Ha and Duc Trong districts.
Crops are paddy and npland crops including coffee and mulberry. The Dai Dong diversion -
weir was constructed in the ‘'yéar 1977 with a design irrigation area of 2,700 ha including a
pump irrigation area of 500 ha. Its designed intake discharge is 6 m¥/sec. The imrigation
system consists of a main canal of 1.7 km long and three secondary canals with a total length of

~about 24 km. A few tertiary canals are avmhblc havmg been constructc(l by fmners
‘ lhemselvcs and paitly by the pxovmmai admlmsu.mon :

The area actually uugated is limited lo l 400 h'1 ot wh:ch l 200 ha is for p'lddy and 200 ha ls:

for uphnd Crops, and no irrigation is gwcn to the pump arca. No major problems are found in’

the diversion weir. However all the u_ngahon canals are hca_wly eroded and scdlmented, and
canal facilities including syphons and aqueducts are also damaged. For efficient irvigation and
for expanding the irrigation area to the designed scale, these canals and facilities should
substantially be rehabilitated. In addition, the tertiary canal systems including on-farm facilities _
would have to be constructed. Its cost is estimated at about USS 1.0 million at the price level
of the year 1995. | |

(5) - Tuyen LanmvQuan Hiep Irrigation Scheme

The Tuyen Lanv/Quan Hiep irrigation scheme is extended along the Da Tam River, a tributary -
of the Da Nhim River in the Dong Nai River basin, about 15 km south from Da Lat. The
designed command area of the schieme is 2,832 ha. The scheme belongs adminisuatively to
Duc Trong district in Lam Dong p'rovi_nc_e. ‘The crops are paddy, vegetables, upland and tree
crops including maize, mulberty, coffee and fruits like pineapple.
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The scheme has one reservoir and two diversion weirs. The Tuyen Lam reservoir, constructed

on the Da Tria River, a tributary of the Da Tam River, located 6 km southwest of Da Lat, has a
storage capacity of 9.6 million m3, whilst the catchment area at the site is 32.8 km2. This dam
was constructed in the year 1987, and its damaged spillway will be repaired by the end of the
year 1995, Its designed intake discharge is 4.5 m3/sec.

There are two diversion weirs for the scheme; one is the Dinh An weir constructed in the year

1987 with a design intake discharge of 1 m3/sec, located about 13 km downstzeam of the -

Tuyen Lam dam. The other is the Quan Hiep weir construcied in the year 1979 with a design
discharge of 4.5 m3/fscc, located about 6 km downstream of the Dinh An weir, The reservoir
commands an irrigation area of 1,832 ha, and the rest catchment between the reservoir and two
weirs covers the remaining !,000 ha.

The arca actually irrigated is limited to 700 to 900 ha mainly due to the damages o and lack of
irrigation canals and facilities. In case of the Dinh An weir, its downstream river bed is

scoured, and only one main canal of 2 km long is available and also needs repair. In theé Quan
Hiep irrigation system, the design was to construct a main canal of 9.6 km long; three

sccondary canals with a total length of 6 km and eight tentiary canals, however, one secondary

~and all the terliary canals are still left unconstructed. In addition, all the existing canals and
facilities need rehabilitation and improvement for damages, sediments in canals and water
leakage. The cost necessary for rehabilitation and improvement is estimated at about US$ 0.5
million as of the year 1995 accofding to Lam Dong province.

;(6) Phuoc Chi lmgalton Scheme

-The Phuoc Ch1 lmg'mon schemc was construclcd in thc year 1977 to lmgatc about an area of 1

6, 00{} ha exlcndang in the right bank of the [:nst Vam Co River. The major works were; an
approach canal of 2.5 km long from 1hc East Vam Co River to the pump station, a pump

slation, a main canal of 1.8 km tong and three secondary canals with a length of 5 km in total.
A total of 27 units of diesel engine driven pumps with a capacity of 12 HP each were installed
and about 200 ha area was once irrigated in the first year, however, no irrigation had been
made since then due 1o insufficient ¢anal system and obstruction of saling water from the East
Vam Co River. -

" In the year 1991, the above 27 pumps were removed, and five units of eleciric driven pumps

with a capacily 'of"’s'3 HP cach or 900 m3/hr were installed for irrigming about 580 ha.

However, the arca actually béing irrigated at present is limited only to 150 ha due to insufficient
canal system 'md lack of an-farm facititics.

Tay Ninh province intends to rehabilitate and upgrade the scheme enough to irrigate an area of
2,260 ha. The scheme belongs to ‘Trang Bang district of Tay Ninh province, and has a fiat
tercain of about 2 m in elevation.” The main crop is rainfed paddy, The water source relies on
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the East Vam Con River affected by tidal action, After Dau Tieng reservoir was constructed,
low flow in the dry season has considérably been increased by return flow from the Daw Tieng
irrigation area and water diversion through Phuoc Hoi-Ben Binh drainage canal. This also
resulted in decreasing the salt concentration of river water 1o a level of less than 1,000 PPM.

The major works to require rehabilitation and upgrading would be to:

- install additiona! ten units of pump including necessary electric facilities;
- extend the main canal with a length of 2 km;
- construct additional five secondary canals with a length of 13.5 km in total;

- construct testiary canals with a length of 73 knrin total;

- construct about 140 canal structures in the main, secondary dnd tertiary canals; and
- dredge the approaching canal (Tra Cao creek) with a length of 2.5 km. '

Tay Ninh province estimates the conslmchon cost to be about USS$ 1.2 million in total. As the
results of the field rcconnmssqncc nmdc to the Phuoc Chi schemc this umc ncommcndﬂuons '
are made for following:

- The existing pump station is well maintained, however, its restoration is required 'for:": |
installing additional pumps and efficient operatmn and " |

- The maia constraint is the Jack of canal system including on-farm facilitics, hence its
_cxlens:on and upgrading are prercqmsuc for increasing 1rngauon area with fair and efficient
water distribution. -

; '2.5.3 SmalfScalc.lrrigalion SChc_més

f Bcs:dcs the large and medivm scale :rnganon schemes mcnnoned 'abovc and those in HCMC

and Long An province scparately discussed in the subsequent Secuon 2.7, a total of 161 snmll
scale irrigation schemes are identified in the Study Area. These are listed in Table 2.9 and
those Yocations are shown in Figure 2.9, The number of schemes in the respective provinces

and their designed irrigation areas are summarized below:

Nuimber of Small Total of Designed

Province - Irrigation Schemes Irrigation Area .
Lam Dong 23 5,227
Dac Lac _ 1 120
Ninh Thuan _ - 13 3,932
Binh Thuan 36 20,033
Ba Ria-Vung Tau 15 3,080
" Dong Nai 33 16,930
Song Be 16 4,581
"~ Tay Ninh 2 . -1,000

Total 161 ' ) 159,053
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