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WASER RESOTIRCES PLAIINTNG A}ID I,IAI{AGEUENT

CEAO PEREYA RIVER BASI}I. TEATLAI{D

1.1

TNTRODUCTTON

GENERAL BACKGROUND

the chao Phraya river basin is the largest and the most lmportant,
geographical unlt in E,erms of land and water resources, d,evelopment ccveri-ng
a large area !n the North and central regions of Thailand. The basln drainage
area of L78,000 sg kn extending from the nort,hern border to t,he culf of
Thailand occupies about 35 percent of .'he area of the whole country (see
Figure 1).

There atre four main tributarles, the ping, wang, yom and Nan,
joining t,ogeEher at Nakhon Sawan some 2OO km north of Bangkok. The river
becomes the chao Phraya and follows a single course for about 50 km. The chao
Phraya river then splits into three branches namely the Suphan, the Noi and
Ehe chao Phraya rj-vers. All of them flow gouthward t,hrough the chao phraya
delta whj-ch j-s called "The r:.ce bowl of tshe country'.. The No j- r j-ver -.hen
rejol-ns the chao Phraya river near Ayut,taya and flows through Bangkok emptyj-ng
Lnto the Gulf of Thairand about,4g km furr,her south. The suohan, the
downstream section called the tha chin, also flor^;s into t.he GuIf some 30 i<m

',rest of Bangkok.

Inland water ways has been hlstorically one of t,he main routes for
publj-c t,tansPortation. Transportatlon of Iarge shipment such as construcrion
mat,erlarE, agriculturar product, from t,he central ptain to Bangkok :-s being
used extensively. Many towns and villages are situated on the Chao .ohraya
river banks- As a result, the development, has tended to concentrate aLong the
river

fn the Last few decades, the highway network system has been much
irnproved- TransPortation by cars and trucks becomeg popular. Nevert.heless,
large shipment, of conEtruction materials and ot,hers by barges is still bei.ng
used in the loerer part of E,he Chao phraya river.

The wat,er guality j-n the lower part
below accept,able national standard,s due
treatments.t Short term and long term measures
covernment. ?hey are very costly and involving

of t,he river becomes polluted
t,o inadequate i.\raste water
have been recommended to Lhe

many agencies both qiovernment



and private EectorE.

Slnce the water availa.ble for all userg in the basin is limited and
shortages of urater have been experienced a few t,irnes in the last, decade. A
Ilnited amount of water about 5O-1OO cng has also been transferred, mainly for
agr.lculture and domest,ic uses f,rom t,he Meklong river basin since 1,9g9.

A largre storage dam on the Yom has also been proposed, and now being
under review.: the project faceE Eome opposition headed by the conservat,i.on
and envlronnent grouPs. It is hoped that final decision could. be reached in
t,he nea! future.

It is guite certain that the role of wat,er management irnprovement,
in the Chao Phraya rlver basln becomes increasingly irnportant as it is
relatively less expensive than the other approaches. some activit,j-es nave
already started and shown some i.rnprovement.

L.2 CLIMATE

The basj.n !s located !n the tropical zone and dominated. by che
southwest monsoon which lasts from May to october. The t,emperature i-s high and
rerativery uniform throughout E,he year and g:enerarly favorabre for yrear rounci
cultj-vacion. Peak temperature of about 40"C usually occurs in March and Aprii
wj-t,h moderat,e t,emperature from November t,hrough January.

1.3 RAINFALL

lhe average annual raj.nfall over t,he basin varies from 1,000 mm to
1,400 mm. fn any particular year, the anount of rain can be greaLer and
smaller t,han the average, sometirnes with large differences of 30-50 percenr
(see Figiure 2).

About 90 Percent, of the annual rainfall occurs between uay and
october which somet,ifles causes heawy flood. on the cont,rary, t,he scarcit,y of
rain between Novem.ber and April makes !t unfavorable for agricult,ura.

L.4 RUNOFF

At' Nakhon Sawan, t,he confluence of t,he four main t,ributaries, Ehe
average annual runoff, correEPonds t,o a.bout 225 mm of water over t,he drainage
basin- In the uPPer baEin t,he average annual runoff varieg from 249 mm in the
Ping basin t,o 448 mm i-n the Nan. the eypj.cal monthLy flow pattern closely
follows ehe rainfall pattern.

lhe total volume of water availa.ble, on the average, has been
estirnated at 31,300 mcm per annum. A.bout 80-90 percent, of ehe runoff occurs
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in the month of May through october with peak flow in September and october.
lypically, the f,low startE to decrease in Decem.ber and becomes minimum around
April lsee Figure 3).

It was rePorted in a study made by the EGAI j.n 1990 that there has
been about 10t flow reductlon at the Bhumibol reservoi.r due to land use
changes and more development !n th€r upper watershed, but no change was
observed at the Sirikit regervoi.r.,

LAND USE AND AGRTCT'LTURAL PRACTTCE

The basln can be eharacterized geographically into 2 maln parts, the
upper and the lower basins.

the upper basin is mount,aj.nous with small streams and valleys. the
forest, rand covers nearry 40* of the area, curtivated, rand 4L.z\, and
unclassified land 19.1t, respectively (see Figure 4). Agriculture has been
eraditionally practiced .in the relatively small river valleys. l"lultiple
cropping of diversifi-ed crops has been practiced mostly for local ccnsumpt,j.on
where river flow ig available all year round.

In the last few decadeg, shifting cult,ivation has been widely
practiced among hilL tribes and caused soiJ- degradat,lon and. erosion !n some
areas as well as changed the hydrologic regime.

The lower basin !s flat with gentle slope toward the culf of
Thailand- it is the flood plain or delta of the Chao phraya rlver basin. The
soils comprise a broad band of medium t,o hea'ry j.mpermeable clays and wel.L
suited to rice curtivat,ion. wj-th t,he combination of heav1, rain i-n Jury
october period and high tj-des in the Gutf, a long duracj-on of lnundation
oormalJ-y occurs in the low lylng sout,hern part of t,he basln which sometimes
lasts until November.

Farmers in e,his area traditionally grow floating rice because it, can
stand against long inundatlon and high water level. the yield is relat,ively
low as compared to Ehat of high yield variety rice.

After Ehe irrigation rrater becarne available in the lower part of t,he
basin in 1970'E, t,he far:ners have slowly changed t,heir traditional practices
from growlng floating ri-ce Eo high yield variety. Both t,ransplanting and,
broadcasting rice are being cult,lvated in the area. The technigue of
broadcasting pregerminated seed it also being used in some areas whlch have
adequate r^rater control and good land leveling.



1.6 POPgLA?TON AND SOCTO-ECONOMIC STATUS

the basin has the population of nearty 20 milllons or about 30t of
the population of the whole country. Nearly 80 percent of the population are
f,armers.
Rice j-s the main crop in the i*igated and rainfed areaE.

the Governnent has Epent an enormous amount of money for
infrastructure and large scale irrigation project construction j-n the basin
since 1950's, but per capita i-ncome is Etilt relatively low aE compared, t,o
other developed countrleE. the per capita lncome of the peopJ.e in the lower
Part of t,he basin is slightly above the country average which is about USg
964/year.'lhe people in the upper part of t,he basi-n have less per capita
income due eo smaller size of farm holding. lhe income from off-farm j-s
slightly more than on*farm income.

The basin it,self has good highway networks and extensive rural road
and public services are made avallable Eo all villages. Inland waterways !s
being used -e*xtensively in the lower part of the basj-n both for public
eransPorts and large shipment of goods to and from Bangkok which j-s the
Iargest harbor in the country.

2.

,1

WATER RESOTIRCES DS\rELOPUENT

CULTURAL BACKGROUND

Small scale water resourceE projects have been developed. for several
hundred years ago in the upper part of the basln malnly for lrri-gation
purPose. The projects were constructed by local farmers who lived !n small
valleys and organized themselves as r"rater user groups. the operation and
maintenance of the Prolect,st were also carried out, by them normally on share
rabor basis. These projects are carred,,Muang Fai,. or oeopre irrigation
proj ects . t

lhese activities have become tradltj-onal practices .unong farmers on
t,he upPer Part of che chao Phraya river basin. water right has also been
strictly observed not only arnong fa::lrers who share water in the same project,
area but also among t,he upstreErm and downstrean projects located in the same
sub-basinE.

On tshe contrary, the lower part of the basin j-s a flood plain and
sui.tabLe for rice growing. Even though there is enough water in the wet season
for rice cultivation but, farmers often suf,fer losses due Eo shortages of wat.er
in the beginning and Eoo much water at the end of t,he growing Eeason.



subsistence farming !s widely praeticed in the area. Hence the far:n holding
Eize is normarry rarger than the one !n the upper part of the basln.

Supplementary irrigatlon and flood mitigatlon projectE are normally
implemented in the lower part. Many of, them are relatlvely large and, beyond,
the capability of a srnall group of, far:ners to handle the construction work
like in the upper part of the basin. Moreover, the water is generally abundant
in the wet season. the f,armers therefore have no Etrong intent,i.on to form
qrater uEer grouPE to be responsible for water allocation and management. !hey,
hor'rever, form themselves into Emall groups to share labor on voluntary basis
during transplantation and harveEting periods. These acti.vi-ties have been
widely practiced and become Uraditional in the area.

z.z ETTSTORY OF DEVELOPMENT

A large scale lrater resources development project in the Chao phraya
basin was first proposed in early l9h cent,ury, but due t,o unstable economic
condition and lack of experj.enced personnel, the project lnplementacion had
been delaye{_f,or many yearg.

llowever, a number of canals were excavated in the ].ower par-* of t,he
basin, mainly eo serve as drainage canals, inland waterways and water
ccnservacion for domestic uses i-n t,he dry season. Dikes and. control struct.ures
were constructed along trhe coast to prevent saline water intrusion lnto ihe
paddy Iand.6

2.2. L Supplementarv frri_oati-on

In late 1940's, the Chao Phraya Barrage Project was reviewed and,
found iustify for int,ernacional finaneing. lhe project was originally designed
for supplementary irrigation t,o increase rice production i-n the wet season oot
only for domestic consumption but, also for export. to minimiee the j-nvestment
cost, aIl irrigation canals were unllned and. natural drainage channels were
lnccrporated in t,he design extenslvely (see Figure 5).

the service area served by the Chao Phraya Barrage is about 1.2
mj.Llion ha which covers the area in the lower part of the river basin. the
project area consistE of more than 20 sub-projects aIl of which are
hydraulically connected by unlined. and natural canals. Some of, t.he sub-
projects were buirt in 1920's. By this nature, it !s complex and very
difficult to manage Che system effici-ently.

2. 2.2 Mult,i-purpose proiect

two storage dams (,\rere constructed upstreEun of the chao phraya



Barrage nartely, the Bhumibol Dam and the Sirikit, Dam. The two dans were put
lnto commission in 1964 and 1975, respectively. Both are multi-purpose dams
which serve for irrigati,on, hydro-power generation, flood protection, inland
navigatlon, lnduEtrial use, including prevention of salinity intrugion near
the river mouth.

Following completion of the above two darns, it has been possible to
conttol about 22* of the water i.n the Chao Phraya river baEin, thereby the
water could be regrulated for dry season cropping in the lower part of the
river basin f,or approxirnately 4OO,OOO ha and generating annual energy of
approximatery 2 mirlion Mwh connected to t,he nationar grid.7

During that period, power demand had increased. at a high rate and
generatlon capacity of t,hermal plant,s was Ii.rnited, therefore hyd,ro_power
generation from these two dams became major sources of electri-cal energy of
Ehe counttY. As a consequence, conflicts in t,he release of water for power
generation and for irrigation often arose but cculd be easily resolved, because
t,he irrigation demand in the dry season !.ras reratlvery row.

2.2.3 On Farm Development

In order to promote the utilizatj-on of water. particularly for dry
season irri-gation, imProvements were made in some project areas, wh!ch
origj-nally had been designed for supplementary irrigaticn. The improvemenE,s
included i-ntroduction of ditches and d.ikes facilities and iand consolidation
work in the Upper chao Phraya Project. Since the works being new tc ehe
farmers, pilot Projects of varying characterist,ics were also constructed fcr
study and demonstratlon tro the farmers thar rice and upland crops could be
grown if properly rnanaged !n the Chao phraya project area.

Unlike farmers in ehe upper part of tshe basin, cultivation of dry
season cropst were net to the farmers resided in the central part, of the Chao
Phraya rj-ver basin, i_t, was difficult, at flrst. Eo mot!,rate t,he farmers io make
use of the water which became availabLe in the dry season. The Ministry of
Agricultural and Cooperatives launched a series of tsraining programs and
strengthening the extension services in order to promote agricultural
product,ion especially in the dry season.

As a result of concerted efforts made by all partieE concerned, t,he
area of dry season paddy thus increased ten foldE in eight years, narnely from
48,000 ha !n 19?O to 48O,OOO ha in t,he year 1978, resulting in trhe short,age
of water in the dry season and increasing t,he conflict between the qrater users
particularly EGAI and RID as well as various groupE of farmers (see Figure 6).

whire development of irrigation projectE were t,akingi place in the



Chao Phraya rlver baein aE discussed above, the Government, was also involved,
in the development of, a large scale project inthe Meklong river basln west
of the Chao Phraya rlver basin, and medium scale projects in other parts of
Ehe country. Nevertheless, the development in the Chao Phraya river basin
would be regarded as the largest rice production area of the country which is
of a very prirne importance to the nation's economy.

2.2.4 Bulaf Development Procrram, Small and Medium Scale rrriaation
Pro''i ects

Even though the covernment has spent a large amount of money on
Iarqe scale water reEourceE development projects for economic growtsh of, the
country from 195O'g to 1970's, the areas served under the projects were only
a small Portion of the total cultj-vated area. A large number of farmers st,ill
do not enjoy the benefits of irrigatlon water.

The Goverlunent therefore started the small scale development prograrn
in L98O's ai.rningr at improving the living conditions of the people in the rural
poor area and,alleviating income di.sparit,y, and water re!,ources developmenc
was part of the progran.

Such policy has some irnpact on the water resources developmenc
priority. l{ore emphagig, however, has been glven to small and medj-um scale
project deveJ-opment. About seventeen goverrunent agencies under six minj-stries
have been involved and a cent,ral coordinaci-ng commit,tee was set up actached
E,o E,he Prlrne Minister Office.

As a result of this policy, improvemenc or rebuild of temporary
weirs.and control structures in "Muang Faj-" or people irrigatLon projects by
t,he Government have been carried out extensively. Since it become more
difficult and take too much tsirne for t,he far:ners to do as the mat,erials,
particularly bamboo or t,irnber and others, are no longer available !n t,he
nearby vicinity.

The projectE must, be first request,ed, by tambon Council, t,he smalLest
unit of administratlon, and submitted, through E,he Loeal Ad,ministrat!on
DePartment Eo the National Rural Development Cornmitt,ee who will go t,hrough t,he
projects and set, prLority for irnplementation. the projects will be assigned
to t,he resPective agencles who are resrponsible for t,he cypes of work whi-ch
lnclude small dams, weirsr ponds, Iow-Mting pumps, basic inf,rastructures and

' Under the progrErm, the organizati-on structure and traditlonal
practlces of the water user groups still remain t,he same. However, for new
small stcale projects, r,,rater user groupa must, be formed to be responsible for



the operation and malntenance of the projectE.

Since people in the uPPer part of the basin have had, long experience
in working together and in i.rrigation practiceE for many generationg. The
perfor:nance of water user group is always exceptionat as compared to the ones
in the other parts of the country.

the size of small scale project is also lirnited by the conEtruct,ion
coEt. Si.nce t,he project must be completed !n one fiscal year, the maximum
constructlon cos,t per project r.ras first Eet at uss 40,ooo. the coEt, r.ras
subsequently raised to incorporat,e escalation ccst of materials and wages t,o
uss 150,000, uss 400,000 and finally r,o uss 600,000 in 1g90.

l{ore medium scale irrigation projects have also been imsllemented
since 1980's. some are tshe King's initiat,ed project,E, mostly rocated ia the
upPer part of the watershed within the basin aE part of the progran against
shifting cultivatlon and opium growing earried out by hill cribe people. even
though the projects are small but, st,ill being clasEified. under medium scale
projecr cateqory.

The construction cost of a medi.um scale project was llmited. at uss
8'0 mill:-on- But due to price escalation and changes of project, classificarj-on
criterj-a, che cost Iimj.t is no Longer applied. The projects w!th storage
reservoir capaclty less than 100 mcm or irrigable area less than 12, BOO ha are
cLassified under the medium scale project category.

2.2.5 Flood protection

Flood protection work j-n t,he lower part of the Chao phraya river
basin j-s another work that the covernnent conslders an important, t,ask because
it could cause millions of dollars damages of public and private propertles.
Flood Prot,ection facilities include construction of dikes along the chao
Phraya river to Brevent, over banks f low inundat,ing the cult,ivat,ing land.s were
constructed downstrearn of the Chao Phraya Barrage. Another aspect of flood
Protection work i.s t,he construction of the dikes on che eastern side of
Bangkok whi-ch was bullt, to keep flood water away from the residential areas
in the land subsidence zone. rn additj,on, a permanent pumping station
consiEting of 35 unj.tE of 3 cms each was conEtructed near the river mouth for
drai.nage improvement in t,he low-Iying. area.

Flooding of t,he city of Bangkok and t,he suburban areas, occurred very
often during the last 10 years due t,o frequent heavy local rainfall and, due
to changes of Iand uee from agricultural purpose co industrial est,ates,
residentlal areag and et,c. ihese have caused some changes of flow pat,tern and
reduced the effectlveness of storage capacity of bund paddy field.



, PRESE!|IX DEVELOPT{ENT STATI'S

AE stated in the previous paragraphs, many projects hag been
developed in the basin for various objectives. they may be clasEified into
three categories according to the project slzes nanely:

3.1 LARGE SCALE PROJECT

The project having regervoir Etorage capacity of more than 100 mcm

or irrigable atrea large than 12,800 ha j-s classifled aE a large scale
irrigation project. the study on environmental i.rnpact agEessment !s reguired
and must be submitted to the Sub-cornmittee on Coordination of Dan ccnstructlon
under the National Economic and Soci-al Development, Board for consideration and
approval before lmplementation.s Most of the projects are multi-purpose in
nature with main objectives for agriculture, hydro-power generation, flood
mitigation, domeEtic use and etc.

lhe justification of project i.rnplementation is made mainly on che
basis of acceptable overall economic rate of, return and engineering soundness.

3.2 MEDIUM SCALE PROJECT

The proiect i-s smaller in size trhan t,he large scale projecr as
stated above. No envi-ronmental impact assessment study is reguired by t.he
National Environrnental Board for consi-derauion and aElproval as in the case of
large scale Projects. Irl general, t,he project oblectlve was designed for
gravj-ty Lrri-gatj.on and domestic use.

The project just,if icat,ion j-s generally made based on soc!o-politi.cal
consideration. However, E,he economic rate of return of the project is also
t.aken into account.

There are more t,han t,wo hundred medj-um scale prolects scatcered
mostly in Ehe uPper part and central part of the basln, Abour 70t of them have
:-rri.gabre ares regs t,han 1,000 ha and storage capacity less than 5.0 mcm.e

3.3 SMALL SCALE PROJECT

The project !.raE implemented on a yearly basis accordingr to the
requests made by ?arnbon Council , the smallest uni.t of local administrat,ion.
APProximateLy 500 projects are constructed annually !n all regions of Ehe
country by the Royal Irrigat,lon DepartmenE,. Since 1980, over l3OO projec.-s
have been const,ructed in t,he bagj.n which is about 24* ot the whole country.
About 551 are located in the upper part of the basin, whieh has favorable
t'opographic conditlons and active farmers' part,icipation. For smalI



reservoirB' the average eize is about 34O,OOO mern. The areaa served under the
smaLl, scaLe projects are designated aE benefitted areas.r0

The total irrigable area of the whole country is approximately 3.1
million ha, nearly half located in the chao Phraya river basin. The area can
be classified into four t]?es according to the level of development of
irrigation and drainage facilities and on-farm development work. The four
types of irrigable areas reflect the Jevel of water controL possible with the
inf rastructure provided.

Tlpe I, bej-ng under land conEolidation projects, covers about 10.6*
of the total irri-gabJ.e areas, more than half located ia the chao phraya rlver
basin- Approxi-mately 41.9t is type II covered by ditch and dike projects. Type
rrr is the areas with main and eecondary canals and drainage system coverlng
about 32'9t and type rV, the areag with minirnum irrigation facillties mostry
rocated in the low-rying areas covers about 14.5t lsee Fi.gure ?).

Based on data collected by o&M division, RrD, rice yield differences
are significant between type I, II and III but not between ffl and IV.u This
is partly due to the fact that type I and type II are located rn rhe bet.ter
drainage area and lrrigation water distribution j.s better. On the other hand,
'-YPe ili and fV are more common j-n the flood plain areas and ciiffj.cul-. -.o
manaoe as +-he infrastructures and personnel, are insufficlent.

In the Chao Phraya river basin, the i-rrigable area covers nearly 1.5
million ha mostly rocated in the lower part of the basin or about 22t of the
cultlvated Land in the basin. Rice is the major crop grown in the wet anci ciry
season in the irrigable area. In 1989, the average uret season rice yieJ"d in
the irriqrable area !s about 3.44 ton per ha and the drv season 3.75 t.on per
ha'rr;: Total rice productlon !n iirigated and rainfed areas !s not onry
sufficient for domestic consumption but arso enough for exportat,ion.

3.4 PUUPING IRRIGA?ION

There are many pumping irrigation projects implementeci in the chao
Phraya rlver basin. They can be classlfied as foll_ows:

3.4.1 taroe pumpino prol

The projects are normalry irnp).emented by RrD, the operat,ion and
mai-ntenance are also under the responsibiJ.ity of RrD simj-Iar to any other
gravj'ty irrigation 6ystems. so far the farmers in the project areas do not pay
any pumping coBt or any other charges. The areas covered by RrD pumping
projects in the basin is about 57,0O0 ha.t

10



Eoerevetr' in the two pumping lrrigation projectE upstream of the chao
Phraya basln financed by the Asian Development Bank in recent years, the
farmers had agreed in pri-nciple to pay parEial cost of pumping before the
completlon of, the Project irnplementatj.on. Hater user groupE were also formed
during the project irnplementation to be responslble for t,he operation and,
maint,enance at on-falTl Ievel. unf,ortunately, after.t,he project completion, the
payment of pumping cost has been deferred due to uncrear reasons.

3.4.2 NEA Small pumoinq proiect

the project was first proposed by the National Energy Administration
(NEA) in 1955 to Promoce the use of electrlcal energy from pumping water for
agriculture in the dry season in t,he Northeast of Thailand. The projecc was
later extended to cover the other parts of the country includ,ing the Chao
Phraya river basln. Each project consists of a small pumping unit and a
system of concrete lined canals to irrlgatad an area of abour 80 - 480 ha. The
implemencation can be carried out in stages and tshere are certain condit.ions
that the farmers must, agree before 5lrojecc j-mplementation !n particular co
pay part of-t,he electricitlr cost used for pumpi.ng water and, t,o ooeraue and
mai-ntain the system in good order

In the basin, there are over 200 YEA small scale irrigation pumplng
projects mostly locat,ed along tshe rivers ugsE,ream of the Chao phraya Barrage
servi-ng Eotal areasr of 48, OOO ha or 52* of i,he total pro j ect areas . ,r The
farmers in each projec-- must form a cooperatrive, as a pre-condi-t,lon of projects-
implementation, to be responsible for che operat,ion and maintenance of the
irrigation system. the pumping cost paid by che farmers !s about uss i2.5 oer
haj-n t,he wet, season and about USS 25.0 per ha j-n the dry season. Thls cost
is parti-al-ly subsidj-zed by the covernnentr. so far, the pro jecrs seem Ec
receive fair response from the farmers as water i-n the dry season beccme
scarce and it !s the only mean to deriver '.rater t,o t,he j-r f arm land,s.

3.4.3 Pri'rate Pumoino Unit

lhere are a number of private ounping units operated. in the basln
to provide wat,er to the farmers for agrlculture. The unit,E are owned by
individual farmers or operators or cooperaciveE. At present, they are freely
operated because there is no law or regrularion t,o govern such activity. This
could creat,e conflict among water useEs and, could, become a serious problem in
the area where river flow is low in the dry season and no storage darn
upstrealn.

The operator normally charges the farmers for the operating cost,
plus overhead and Profit. as agreed .rmong ehem. At any rate, t,he total quantigy
of lraE,er being pumped at present is relatively small aE comDared eo the ot.her
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uses in the basin.

J.5 GROUNDWATER DE\TELOPMENT

There is a large groundwater development for irriqation in the
basin, the Sukhothai croundlrater Development project. The objective was to
construct a pllot development area comprislng 104 tube wells irri.gating nearly
6,000 ha of croPE with rice being cultivated on the lowland, and, ot,lrer crops
on the permeable upland soils.

the project'g achievementE have been quite subEtantial. The farmers
pay for actual pumping coEt on the average of, 12.00 uSS per ha for rice in the
wet, seaEon and much less for the ot,her cropsr. The. overall management at farm
Ievel and collection of monev is under t,he responsi.bility of the cooperative.

In some small areasr, the farmers sometimes pump wacer from shallow
wells i,o supPlement, water suppJ.y from lrrigation canals when !t is j-nadeguare.
This has been practiqed in Lamphun Province in t,he North and !n the cencral
part of the Lasin where groundwater i.s availa.ble.

Groundwater was Pumped for domestic use and lnduscri-es .t-n area
around Bangkok which causes land subsidence at a substantial rate !n some
areas- The Hetropolitan Water works Authority intends t,o terminat.e i.ts use of
groundwater and substlt,uce it, with water transferred from i'he Meklong basin.
The use of groundwater for industries which have cheir own pumping facilities
will be slowly replaced by wacer supply provided by ei-t.her MwwA or p!.rwA.

Groundwater develoPment j-s under the control and superwision of the Mineral
i.esources Departmenc, Mlnistry of Industry.

3.5 WATER SUPPLY

The chao Phraya River is the principal- source of rae, wat,er for
domestic and lndust.rial uses in the basin. the Bangkok Metropolitan wat,er
Works Authority who !s responsible for the wauer supply development in Bangkok
Metropolitan area is the major user. At, present, the raw water requirementr
from the Chao Phraya river is about l,1OO mcm per year. Apart from th!s, l,lwwA
is pumpi-ng a certain amount of groundurat,er t,o supplement the requirement. in
some atreas. Based on MWWA estj.mat,e, E,he requirement of raw !"rater in 2000 wiII
be double.

For water supply of other t,osrns and munlcipalit,ies which are mostly
under Ehe resPonsibiJ.iey of t,he Provincial water workE Authoricy, the total
yearly requirement aE Present is about 140 mcm. Based on dat,a provid,ed by
PwwA, t,he estfunat,ed requirement, wilr be about 355 mcm in 2000.

L2



4.

lhe total water reguirement f,or domegtic use in the basin is
theref,ore a.bout 1,240 mcrn/year which represents about 7.6t of the present,
total water use in the basin

SETER I,TA}IAGEMENT

AE previously Etated, there are three types of water resources
development projects located in the Chao Phraya river basin namely, J.arge
scale, medium scale and small scale projects. The management phllosoghy and
responsible agencies of these projects are dlfferent.

For small scale projects, the operation and management of the
projects is under the responsibility of wat,er user group of each project.
Since t,he storage capacity is relatj.vely small, the project is generally
operated independently but due consideration has always been given t,c wacer
right' of nearby downstrearn users in Ehe sane sub-basin as weIL as among the
memberE. This philosophy has been practiced !a the upper basin for a Iong
t,ime.

For medium scale prolects, RID i-s responsible for the operaci-on and
maj-ntenance. They are mostly located !n the upper watershed. and, wacer !s
released mainly for lrrigation purpose. The operation is general].y carr:-ed out.
by t,he project personnel with closed cooperation wit,h t,he water user groups
and under overalL supervi.sion of RID regional offj-ces. The respons!brlity of
RID covers as far as the farm turnou!,s.

For large scale projects in the Chao Phraya river bas!n, che
management is made more or less on.,-oint responsibiliey arranged on project
by project basis. For example, the operatj.on of the Bhumibol and Sirikit
regervoirs is mainly under the responsibility of the Electricj-ty Generating
Authority of Thailand (EGAt ) .i,.rho j-s also responsible f or the power planr
operation. The Royal Irrigation Department (RID) is responsible for t.he rracer
allocatlon and management of irrigable areas and, water allocation for other
purpoEes downgtrea.n. TheEe trro dams with t,otal storage capaci-ty of about
23,0oo mcrn play a very irnportant rore j-n the basin water management.

On the other hand, the operation of che Mae Ngat Reservoir, which
is about 265 mcm, !s under the resEonsibility of RID. The poqrer generati.on
from a gmall power Ptant attached to the dam ig, however, considered a
secondary benefit and under EGAT responsibility. Slnce the reservoir !s
Iocat'ed upstre.rm of the Bhumibol reservolr, t.he operat,ion is made only to
serve t,he irtigable area of about 4,800 ha downstream of t,he dam in ghe Chiang
Mai valley.
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The pohter plant at Bhumibol and Sirikit are operated aE an
integrated Part of the national po?.rer Eystem to maxi.mize tbe overall benefits.
The combined water releaEe from these tto reservolrs wiLl setrve irrigable
areas in the Chao Phraya irrigation project of about 1.2 million ha in the wet
seaEon, about 0.5 rnillion ha in the dry season and for inland navigation,
h'ater supply of Bangkok and townE loeated along the river, salinity intrusion
control around the river mouth, industry and other domestic uses . A schematic
diagram showing various water userg is lLlustrated in Figure g.

After a few ]rears of operation of the two dams for multi-purpose
objective, conflicts in releasing urater for power generation to meet
irrigation requirement downstream and others often arose due to some
constraj-nts in the operation and lack of experiences in the system operation.
In fact, the whole Project is a combination of many sub-projects which have
to be oPerated !n such a vray that maxirnum benefit should be achieved.

problem,
concrete
haci been
taken to

4.1

Ad hoc cornmittees were set
however, r.ras too complicated
recctininendati_on could be made.
del.ayeci for a few years. In
remedy the problem.

up to look lnto the differences. The
and regulred cietail analys!s before any
Due to lack of proper funding, trhe work
the mean t!me, some measures had been

BASIN MANAGEUENT AND OTI{ER STUDIES

In 1975, Phitsanulok Irrlgation Project located ciownstream of the
sirikit Dam was proposed for implement.ation. The prolect consists of a barrage
across the Nan Ri-ver near Phj.tsanulok called Naresuan Barrage and a system of
irrigation canals covering the phase r area of about 92,540 ha.

Recogn:-zing the existence of conf lict i-n r"rater use, it became
necessary that an overall basln study be earried out in orcier to avold the
above mentioned conflict and to determine the development pot.encial of -.he
basin in which the construction of a few large scale pro3ects had been
recommended.

An over a}] basin study was carried out in 1977 to determj.ne the
water renources deveJ-opment potential, development poJ.icy as welL as operation
guideline and etc-? comput,er sjrnulation modeLs were used representlng the
hydro and thermal power prants in the national grid syatem, irrigation
projects as well aa urater use for other purposes.

The simur,ation moder vras specially prepared for the computer
facirities avairable in the RrD office. The locaL counterpart personner from
RrD and EGAT have actively participated with the consultant throughout the
study period. As a result, the counterparts have been able to contlnue the
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work af,ter the completlon of, the study.

the study revealed that the regulated $rater supply of the chao
Phraya river basin was fully committed. Further development in downstream area
which would have led to increased water use in the Chao Phraya river basin be
postponedr unti.I the rate of lvater use on existing projects had been
slgnificantly reduced. It was algo recommended that Ehe best way to reduce
water use in dry years was to control the extent of dry seasoa irrigation by
reducing the area Eerved and to inform the farmerg before the dry season.

As a conEeqluence, an operating g:uideline for the operatj-on of the
tero reservoirsr was adopted and has been put into practice with some
modification as needed. the detail procedure wilt be discussed i.n the
following paragraphs.

E'low measurement and calibration of major structures irere carried
out in 1978 in the Chao Phraya frrigation Project, in order -.o determlne the
irrigation efficiency of the system. the result from the above investlgati-on
was uged aE -a- guideline for consideration towards proper i-mprovement of the
project j-nfrastructures. It was reported. that the escimaced lrrigatlon
efficiency varled widely from project to projecc from 8t tc 51t in she wec
season and 17* to 70* in t,he dry season depending upon t,he physical condit,i-on
of infrastructures and the availabiLity of wat,er supply.l.

Several studies had been made also on system improvement includlng
modernization and rehabilitation of some sub-projeccs under t.echni caI
assistance Prograrns.riJ8j3 But there are still many relatsed issues reguired
further consideration, for example, the adaptabi.Iitsy of che farmers and. the
project staff to the ner", technoJ.ogy and etc. The t,echnology which has proved
to be succegsful in the operatlon i-n ot,her countries may not be appticabie for
the prevailing conditions in t,he basin.

+.2 9IATER ATLOCATION CRITERIA

The allocation criteria of wat,er reLease for various purposes has
been adopted as practicar guiderines on priori-ty basis as forlows:16

1. top priori.ty is given t,o the domestic consumption as :.t
consldered necessary for t,he riving of the peopre. the hrarer reguired
domestic use onry accounted for about 7-gt of the totar demand.

2- water for irrigated agriculture Eo be made available during any
dry spell or drought period in.the early wet sreason !n order to avoi-d damage
to newly planted crops, and for dry season cropping.

for
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l{ater denand for irrigated agriculture is highest among ot,her userE
and eguivalent to nearly 90t of the tot,al demand.

3. fnland Navigation. fn some of the instances when the wat,er
Ievel in certain Etretches of, water:ways become low preventing passage of,
navigat,ion of large shipment, it become necegEary to release extra lvater from
the reservoir f,or a short period to make pasEage of the navj.gation possible.
Delay of large shipment could, cauEe heavY danage to t,he concerned partieE.
During the low ftow period, barge operators have also been requeEted to lower
the carrying capacity of the barges to reduce qrater depth reguired for passage
of 2 m draft.

4. Salinity Intrusion. In order t,o prevent salinity intrusion
into the Chao Phraya river near the river mouth causing damage to t,he fruit
trees and orchards in the area surrounding Bangkok and to keep salt, content
below standard for production of potable rrat,er by the MWWA in the d,ry season,
j-t is neceEEarY t,o maintain t,he salinity at the Memorial bri,dge (48 km f rom
the river mouth) at not more than 2 ppt.

At present, during the low flow period this problem has been well
under control, but on the other hand, Lhe water qualiey !n the Chao phraya
river and canals around t,he ci-ty of Bangkok is below the allowable scandard.t?
This is a major problem has yet t.o be solved without further d,elay. To release
addit,ional water for water qualit,y i.rnprovement, however, !s not, practrical at
present because Che supply i-s inadequate.

5. Hydro-power ceneratlon. The hydro-power plant,s nornaliy
operate f or peak power generat j-on i-n che evening io supplement the povrer
generati-on from other power plants inter-connected to the national grid. At
present EGAI has sufficj-ent reserved generatingr capaci-ty from t,hermal-power
plants to replace the deficit if required.

The above criteria have been generally accept,ed in principle by aII
concerned and used in the operat,j.on of the major reservoirs in t.he chao phraya
river basin.

4.3 ADOPTED METHODOLOGY

As mentioned in the previouE paragraph, the water resoutrce in the
basin has been used up to almost its limit. To avoid, further conflicts among
rvat,er userE and unnecessary shortages which could damage the economy of the
country as a whole, ttre Electricity Generating Authori.ty of Thaj.land (AGAT)
and The Royal rrrigation Department (RID) have coordinated cheir acrivlties
and adopted priorities in managing the reservoir as follows:
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1. RID Ehall estimate weekly demand f,or irrigation and other
downstream uses and lnform EGAT the weekly demand in advance. possible
sideflows up9trean of the chao Phraya Barrage and rainfall over the alea are
also taken into consideration in the demand eEti.mation.

2. the weekty demand shall be
coming week. there may be some inEtance
meet the downstream requ!.rements. EGAT

t,he following period.

the t,arget reEervoir release for the
when the release could not be made to
will make up the difference lat,er in

3. Around the end of October or beginning of November, a meeting of
sub-committee on Programming and Promotion of Dry Season Cropping will be
held to E et target, area for dry seasron cropping in the Chao phraya river basln
and others. ?he sub-committee chaired by the Director eeneral of Department,
of Agriculture Extensj.on (DOAE), shall recommend to ehe Cornmitt.ee on promation
and Supervision of Dry season Cropping chaired. by the Minister of Agriculture
and Cooperativeg for concurrence and then the carget, area will be lnformed, to
t,he f armerg in the Pro ject areas toget,her with the Governors and
representati.veg of concerned agencies.

Criteri-a for selection of dry season cropping area are as fol.Lows:16
1. fi-rst priority is given to the areasr where qret, season c=op could.

not be cultivated in the previous season.
2. area witsh suffered crop damages by natural disast,er
3- area gchedured to receive water !n the comi.ng dry season
4. other areas suit,able for dry season cropping

the a-bove operati-ng guideline has been put int.o practlce since 1980
and it is evident that, overall management improvement has been made. Some
shortages which would have caused severe damagies t,o the councry economy could
be avoided.

OVERALL IMPRO\IEI,(ENq

AE shown in Figure 9, !t, can be seen t,hat in the wet season the
t,otal volume of water diverted t,o the project area plus rainfall over -uhe
project area in the last four yeare (1987 - 1990) iE less than the previous
peri-od (1980 - 1986). lhe saving for long term average year is about 15 - l7t.
In the dry season, there is no significant dif,ference (see Figure 1.0). This
is due to concerted effortE made by aII concerned but it is difficult to
identify the irnpact of each activity. Further moni.toring and analysi.s on this
matter !s essential to t,he overalr improvement prograrn.

Better watar allocation at project leveL ig due to closed
coordination between RID and EGAT at all levets, shifting forward of crop
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calendar in the lower part of the project area to makE use of soil moisture
after the wet Eeagon croP, re-use of drain water !n the lotr-Iying area by
farmers' owns initiative and f,armer awarenesE of possible qrater shortage in
advance and others. they aII contribute to the overall saving of water in the
Chao Phraya project area.

Even though less qrater per crop EeaEon was used for irrigation !n
the wet Eeason duri.ng 1987 -1990, the average yield of paddy !n the project
area remained more or less at t,he same level as i.n the previous 5:eriod.a

5. OTEER ISSI'ES

NATIONAL DEVELOPUENT POLICY

As stated in the above, it
water resources development has been
socio-economic conditlon and need of
covernment and t,he stat,e of readi,ness

is evldent that t,he natrional oolicy on
changed when necessary depending upon

t,he people, polit,j.cal st,ability of t,he
of the fanmers in the area.

In the early state of development in 1900's t,he main objective
for frood mit,igation, inland navigatlon, supprementary irrigation and, e;c.
policy has been kept more or less the same until 1940's.

In l95O's when rice export was the major foreign currency earning
of t,he ccuntry, -.he policy \ra€r emphasLzed on large scale project d,eveloomenc
where project lustificat,ion was based on overall economj-c rate of return. on
farm development and }and consolldation projects were also jusei.fied for
implementation when t,he pri-ce of rlce was favorable.

rn lare 1970's, i-t was found that, majority of, the peopre who are
f armers waE stiII Iiv j.ng und,er poor conditions with insuf f icient,
infrastructure and public utilities provided for by the covernment. The
development poli"cy chen swr-t,ched to emphasizing on small scale pro j ect
development as part of t,he Rural Development program.

In ehe IaEt few years the economy of the country being stable as
never before, which creates new development in all sectors at, unpredict,able
rat,e, particularly industries, real eEtate, resorts,. infrastructure and public
'rt,iLities development, tourlEm and etc. Irrigable lands have been used for
other purPoEes which cause unnecesEary double investment and overall
agrlculture production may not achieve aE proposed. For exarnple, resorts are
being deweloped in the upper watershed without any proper overall planning,
j-ndustrlal estateE being developed j-n the irrigable areas. Slnce tshere is no
Iaw prohibiting such changes of land use at, preEent, it, is most li-kely that

was
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confllcte on trater uEe wit! be lnevltable in the future. strortage of, water for
domestic uEeE, wat,er pollution and flood dralnage wlII be major problems to
be tackled in the next decades.

Regarding the water resouree development sect,or, !.ratetr shortage have
been experienced in many areaE in the basin and outside. Tlre conEtruction of
Iarge storage damE to increase the Eupply of raw water in the basin has been
suPPorted by the Government but i.t probably requires a more t,horoughly study
on the environmental i.rnpact asEeEEment and proper mitigation plans to make
sure t,hat overall environment wiII not be worsened.

fn the next decade, water management inprovement which includes
hardware and software will become lmminent and reguire special consideration.
Efforts also have been made on the improvement of water management informat,ion
as well as on the rehabilitation and modernization of existlng irri-gatj-on
projects which reguires further detail study and training to make sure of iE,s
ef f ecti-venesg. r8

Irldugtry development and tourism have been promoted !n recenc years,
the demand of raw water and water supply for lndustries and resorts has been
sharply lncreased. This could possibly create further conflicts on water
allocation in the future.

In the 7th National Economi-c and Soc:.al Development plan ( L992
1995), improvement of basin planning and development is given high priority.
Since there are several agencies being involved j-n the wacer resources
develonment, clear policy guid,elines and coordinat, j-on become necessary tro
avoj-d and duplication of works and conflicts. The role and, responsibility of
the Secretari.at of f ice of the Natlonal wat,er Resource cornmittee will be
reviewed and instltutionaLized with legal support.

It has been generally accepted in principle at the policy level rhat,
water charges for j-ndustrial and other non-agricult,ural uses should be
reviewed and put j.nto effect as soon as possible. The matter is now belng
gtudied by the ltinistry of Agriculture and, Cooperat,ives. It
t'hat a new poricy on water charge and etc. wirr be formurated
Government, for consi.deration in che near future.

LS

to
anticlpated
the present

q, INSTTTUTTONAL ARRANGEI.IENT

At present, t'here are 24 departmental level agencies under 8
ministri-es lnvolving in the \rater resource planning, d.everopmeng an6
management. Out of these agencies, 16 of them are involved in the construction
of the projects, the otherE in planning, budgeting and personnel management.
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At the national level, there are tlro nationaL committees attached
to the Prime Hini6ter office namely the National- water Reaource committee
(NwRc) and the National RuraL Develotrrment committee (NRDC) who Ehall lay out
the guidelines for deveLopment and to coordinate the activitj-es of a1l
agencies concerned- The NwRc more or less concerns in the overall development
Prograrn whereas the NRDC concelns more in the overall coordination of small
scale projects which is only a part of their responsibility.

At the ministerial ]evel, to Eet up policy guideline and oversee the
overall management of irrigated agriculture projects, there are several
committees set up on ad hoc basis, but tlro of them are wort,h mentloning,
namely the committee on Pollcy and Agriculture and Cooperatives Development
Pran and the committee on rrrigated Agricultural Development. Both committees
are chaired by the Minister of Agriculture and cooperatives, anci
representatj-ves of a]l departments concerned are cormittee members. ?he former
concerns on policy matter while the latter on project implementation and
provis!-on of support services to the farmers in the project areas.

at ine project level, a subcorunlttee of the Irrigated Agriculture
Development is aet up where appropriate to do aLl the necessary coordinatj-on.
The subcommittee is normally chaired by the Governor or the representatlve of
MoAc, whoever approprlate, and all of the representacives of the ciepar--ment,s
concerned at provincial }evel become subcommittee members. The subconunltiee
shall work closely with vrater user groups anci farmers.

on water guality and environmental aspects, the Government has
established the office of NationaL Environmental, Board (oNEB) ln 1976.
Environmental Acts were passed requlring the executlnq agencies co conciuct the
environmental lrnpact assessment. for specific sizes and types of pro3eccs. ?he
enforcement on the executing agencies to conduct the proposeci mitigation !s,
however, not strictly followeci. This Eometimes lead to the publj-c outcry for
:he Government to look into the matter for more effecti.ve contror.

A chart ilLuetrating the organi-zation cJ all- related agencies and
committee is shown in Figure 11.

RESPONSTBLE AUTHORTTTES

The principal agencj.es in charge of the vrater reaources development
in the Chao phraya river basin are aE follows:

1' ?he Electticity Generating Authority of Thailand (EGAT), who !s
responsible for the construction operation and maintenance of the hydro-power
plants, is in charge of the reJeaEe of urater for power generat,ion, i-rrigatlon
and others.
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the operation has always been carried out in closed coordination
with the Royal lrrigatlon Department.

2- The Royal Irrigation Department (RID), who is responslble for the
water tresource development, is also responsible for the water management of
Lhe lrigation syEtem, and water allocation for other uses, such as water
suppry, inrand navigatlon, prevention of sarine water intrusionr &od etc.

3. The Natj.onal Energ"y Adninistration, who is in charge of the
overalL enerlry development policy, also carries out water resrource development,
works mostly j-n the NortheaEt, region and small pumping projects for irrigation
all over the country aE part of the rural development program. the activities
of NEA in t,he Chao Phraya river basin is limited to small pumping projects
along the rivers upstream of t,!re chao Phraya Barrage which require a faj-r
amount of water for irrigation.

4. Agencies i-nvolved, in the rracer reEources d.evelopment/ wat,er use
and other related activities are shor,rn in Sigure L2. There are abour i6
government' aqencies under 5 ministries j.nvolving !n the small scale project
ccnst'ruction whereas only 4 agencj.es in che large and medium scale projeccs
construct ion.

5. the agencies involving in :he nonagri.cult,ural use of wacer f rom
the Chao Phraya ri-ver basln are t,he Metropolitan wacer Works Authori-t,y (MwwA),
the Provincial water*orks Authorj-ty (P9IWA) , Harbor DeDartlnent, Department of
Fisheries, the Mj-ni-stry of rnterlor, and che Ministry of Industry. The toLal
water requirement of these activities is relatively small when ccmcared to cne
total water demand for irrigation in the baEln.

6' There are a nurnber of governmenu agenci.es who are assocj-ated
with r''ater resourceE planning and management. such agencies contribute
supporting services t,owards t,he agricultural development of the country as a
whole' Most of Ehese agencles are under HoAc narnely: Extension serwlce
DePartment, cooperatives Promotion Department, Department of Agrlcult.ure,
Department of Fisheries, Bank of Agriculture and Agricultural cooperatlves,
Marketing Organization f,or parmers, and etc.

Particlpation of t,he above agencies is in t,he form of committee
memberE aPpointed by the t{inistry of Agriculture and cooperatives to carry out
specific assi-gnments mainly related to agricultural d.evelopment, and policy
planning.

COST RECOVERY AND WATER CTIARGES

The Governnent haE adopted, as its poricy to irnpose and correct

5.4
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irrlgation service fee f,or many years and lndicated !n the 6Eh National
Economic and Social DeveJ.opment Plan (1985-1990) that all possible attempt
should be exercised to impose and to collect t,he qrater charges and cost
recovery charges from. benef,iciaries in the completed irigation projects
constructed by the Governnent. lfowever, the progress has not been encouraging
in the past.

At present, there exiEt,E two applicabJ,e
enforcement t,o collect the above charges, namely:p

Iaws which permit

1. state Irrlqation Act 8.E.2485 (L9421 and its subseguenr,
amendments No.2, 3, and 4 enact,ed in 1954, L964, and 1975 respecti-vely.

2. Agricultural Land Consolidatj-on Acr B.E.2SL7 (1924).

5.4.1 State lrriqation Act B.8.2485

This Act was first enacted in 1942, sett,j-ng forth thar land owner
receiving the benefit from irrj-gatj.on works i.n any irrigable area shall be
subjected t,o-payment of irrigation Servi.ce Pee (ISF) at not more t.han 5 Baht,

Per ra! per year (us cent L2.5 per ha), and those who use watrer from
lrrl-gat:-on waterway not more than o. so 3aht (us cent 2 .o per rd) ior
industrial purpose, water.*orks, and others. It was required, under chls Act
that i: is the duty of the land owner or beneficiaries t,o pay E,he fee ac Ehe
Iocal prolect office of RID.

Although thj-s Iaw has been enacced for many years and amended as
stated above but no real attempt has been made to ccllect the ir=:-gat:cn
service fee. In 1987 another amendment was proposed to lncLude the colLeccion
of irrigation service fee in Ehe on-farm development projects whlch is under
the responsibj.lj-Ey of the RoyaJ. irrigation Depart,menE, as weII as i,o leave che
fee rates unspec!f,led in the acts so t,hat t,he rate can be adjusted accordj.ng
to the prevaillng conditions of each project. Unfortunately, wlthout clear
reasons the draft anendment wag gubseguently withdrawn from the parliament for
reconsiderat,lon by the Ministry of Agriculture and cooperatives.

By arnendment No.4 in 1975, it was st,lpulated that ehe irrigation
Service Fee shall be deposi-t,ed into a Special Revolving Funds account and may
be uEed only for operat,ion and maintenance of the lrrigation system in such
mannerE set forth by the Minlstry of pinance.

Before t,he State Irrigation Act is put int,o effect, the Mj-nister of
Agriculture and cooperatlves shall isEue Ministerial Regulation d,esignac,ed
areas to become Irrigation !^raterways subjecred t,o pay irr:.gation service fee
as stj-pulated in che said Act.
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In 1975, the Minister of Agriculture and cooperatives issued
MiniEterial Regulation No.1l, prescribed for the first time the rates of erater
use for induEtries, waterwotrks, and otherg on volumetric basiE as follows:

Less than 1,000 nfl/month
or f,or publ.i.c use aE approved by
Director ceneral of, RID

1,000 - 50,000 afl/month
50,000 - 100,000 nf/month
Over 10O,000 nf/monttr

no charge

0.20 Baht or
0.3O Baht or
0.50 Baht or

US cent 0.8O
US cent 1.20
US cent, 2.00

mention aboutIn this Ministerial Regulation No.l1, there is no
irrigation service fee for agricultural uge of water.

A series of l{inisterial Regulations were subseguently lssued by the
Ministry of Agri-culture and Cooperatives in 1976, No.12 through 19 designated
the irrigation water:'rays where the wat,er taken is subjecred to pay under the
Act.

Tfre-Eotal amount of irrigat,ion service fee so far collected forj-ndustrial uses, waterworks and, others is abouc USS i.l million. Thi-s i_s due
tc the fact that only a small numberg of canals and reservoirg have been
designated as irrigation waterrays. Erequenc changes of t,he Government also
delay the issuance of Ministerial Regrulati-on. The process normally takes about
one year as it, must go through several officeg and, endorsed. by che cabinet
before i-ssuance of Ministerial Regulat,ions become effective.

There are many reasons why collection of irrigat,ion service fee has
not been effectively i.rnposed. The main reason oay be that there has been no
real pollt,ical wiII to lmplement, it. rt, is generally accepted that farmers are
t,he lowest i.ncome group and. need agsistance. Therefore, it would not seem
appropriate t,o put additional burden of collecting i-rrigation service fee on
them which proba.bly would cause unpopuJ.arity co the political party in charqe
of t.he Ministry of AgricuLture and Cooperatives.

At Present, total irrigable area in Thailand is approximately 3.1
rnillion ha. the major part of t,he area has no on-farm facilities as mosc of
the pro ject,s wetre designed for supprementary j-rr j-gat,lon and water
conservation. To collect irrigatlon service fee from the farmers at the rate
of not more than f,lve'Baht per rai (us cent 12.5 per ha; as specified in the
Act may be inappropriate at present because the fee was set up some fifty
years ago. Further study on this matter is definiEely required.

AttemPtE have been made recently t,o review the fee rate of water for
industrial use as well as the areas desi-gnated, ag lrrigation watervrays. The
matter is now being studied by t,he Ministry of Agriculture and. cooperatlves-
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The fee should at leaEt reflect the lnveEtment cost aE well as the operatlon
and maintenance cost of the project.

5 .4.2 Aoricultural Land Consolidation Act B.8.2517

this Act waE enacted in 1974 and applicable to the !.rrigable area
where land consolidation works have been congtructed. Such land consolidation
area eorresponds to about 9-10t of the t,otal irrigable areas of the whole
country.

Land owners !n the land consolidation area are reguired under this
Act to pay for the charges aE follows:

1. To pay for part of the constructlon cosrt of land consolidation
works, which the BAAC has been assigned to act as collecting agents and to pay
the cost, recovery charges to the MiniEtry of Flnance.

2. To pay for the operation and matntenance cost which the warar
user'3 cooPelative would be t,he executi-ng and managing agents E,o be assured
t,hat t,he tertj-arY system will always be maintalned and kept in working order
ac all trirne.

At Present, ehe coll.ectj.on of cost recovery of land consolidat:-on
as we.Ll as oPeration and maintenance cost as specified ln the Act have been
carried out since 1984. the Act states that, -,he subsidy to farmer shaLL not
be legs than LOt of t,he coEt of land consolidation excluding land leveling
costs. In practlce, the subsidy varies from project co project dependlng upon
the farmer's abilities co pay. As an example, !n one project the subsiciy is
as hi-gh as 90t.

From stati"ait" provlded by the Office of Land Consolidaclon, MOAC,

the areas approxi.mately 269,3L5 ha are noe, under t,he land consolidacion
program located in 19 provinces of which 57.51 of the areas is in:he Chao
Phraya ri-ver basj-n. Demand noticeg to pay had been sent out to 58,963 farmers
or 38.71 of the farmers. Under the program, only 57.9t has made payment to the
Bank of Agriculture and Agricultural Cooperatlves (BAAC) who has been given
the responsibilities of, recovering the money from the farmers. the payment
could also be made by installment, with 12t interest and 2 years grace period.

In recent yearS, re!$restE have often been made by the farmers
through their locar poritical repreEentatives t,o d,efer t,he due paymenr and
j.nerease t,he Percentage of government subsidy. The main reasons being Ehat
urater delivery, as reported by the farmers, could not, be made to their glocs
as needed and etc. which cauEeE yield reductj-on below che Earget estimates.
the price of paddy also being relatively low and could not be guaranteed by
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the Goverilnent. AII of these factors make it d,ifficult for the farmers to pay
the recovery coEt.

As for the operation and maintenance cost of, tertiary f,acllitles,
forty eight agricultural and !,rater ugers cooperativeg have been eEtablished
and in charged for the collection of, expenditures incurred from .t,hese
activities. About 58t of the area !s under the cooperatives, respons]-bility.
The average o&M cost j.n 1990 collected by the cooperativeE rras about us5 7.4L
per ha.

Since the Government has been given high priority to the projects
in the rural Poor ateas and the domestic price of paddy has been unstable in
recent, yearg' it is unlikely that the covernment will launch a neq, prograrn
oo land consolidation in the near future.

5.5 ENVTRONI@NTAL CONS IDERATTON

5.5.1 General

This section int,ends t,o descrlbe the prirnary environniental set--!ng
in the chao Phraya river basin together wit,h the consequences due to recent
development co cope wlth increased population. Major t,oplcs include, water
gualit,y, aguatic biology, groundwat,er, forestry and erosion. Finally, the
future trend of environrnental problems is predicted, and the recomrnendations
for mrt,igating those problems are oroposed.

5 . 5 .2 Water cnlalit'/

(1) Water crualitv monltorinq oroqram. The water grrality has been
one of the most concerned envi-ronmental parameters which draws atr-ention of
moEt People in che country. The office of Natj-onal Environmental Board srartsed
monitoring erater gualj.ty in the lower chao Phraya river basin in 1981 covering
a river stretch of 380 kn from t,he river mouth.tT A chree-year monit,oring
ProgrErm from 1985 to 1988 i-nvolved che measurement and. che analysis of malor
water guality pareuneterg such as :

- wat,er and air temperature
.PH

dissolved oxygen (DO)

biochemical oxygen demand (BOD)

chemical oxygen demand (COD)

colifor:n bacteria
total phosphorus
Nit,rogen group
heawy metals
Pesticide and insecticide and etc-
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(2) Methods of water flralitv sarnolino. fn general, the sarnpling
conducted by the off,ice of National and Environmental Board (oNSB) followed
the water qrrality gtandard sampling. Altogerher 32 sampling statlons were
located over a distance of 380 krn. lhe sampling wag carried out on a monthllr
basis duri.ng t,he lowest ebb and higheEt t,!de of that month. the monitoring
ProgrErm has been j.mplement,ed slnce 1981. other agencies that.are also involved
!n the water quality study include the Royal Irrigation Department, the Fublic
Health Department,' the Metropolitan water Horks Authority, the provincial
water Works Authority, the Public Works Department and various academic
instj.tutions. However, their st,udieE are not aE extenEive as those of the
ONEB.

(3) Results of the water flralitv samplinq. the critical period.
of poor water guality in the Chao Phraya ri.ver !E found to occur from January
t,o April of each year. Only the most critical value of each pararnerer of each
year was presented as a funcc:-on of distance from the river mouth.

The DO vaLues were found rangi-ng from 0 near the rlver mouth to 7

rng/I at the qPPer reach. These values correEpond to E,he concentracj-on of over
2300 lnduscrial sites locating downEtream in ehe region of the ri,rer mouth.
These values seemed decreaslng over the past 10 years. sj-milar results were
conflrmed by consi.derlng t,he 3oD values which were ranged from I mg/I ac che
upper reach and 7 mg/I !n che vicinity of the rlver mouth. The BOD values cencj
to increase over the past 10 years due to increasing waste load as a result
of expansion of Bangkok metrcpolit,an area aud,its activities. In 1987 the tsoD

value in the vicinity of Bangkok anounted t.o 183,622 lrg/day. It was estlmared
that t,he sources of t,he BoD came from resident:-al areas, busrness places,
lnduscrles, and others with :he contribution from each source in the order of
40t, 32\, 25*, and 2t, respectlvely.

the values of eotal coli-form bacteria and fecal coliform bacterfa
which are Ehe direct results from human's excretion have increased
drastically particularly around Bangkok cit,y from }<rn 42 to the river mouth.
rn 199o t,he varue of each bacteri.a was werr over 3, 5oo, ooo !tpN/ml.

Heavy metals were Eound insigniflcant in 1981 wlth ehe range from
0 to 0.06 mg/l but became higher up to 0.15 mg/I in 1990. Such high values
seem not t,o correspond t.o land use characteristics since there are not major
industries in the area. Furt,her investigation into .Lhis matter is t,o be
pursued.

Pesticide and insectj.cide were rarely detected. However, dleldrln
was found Eo be more t,han t,he allowable standard of O.LO g/l at least at three
Iocations corresrPonding t,o ma;or i-rrigatlolr areas. The peak value !.raE measured
at Pathumtani area whiqh was recently promot,ed t,o become one of the major
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horticurture area where higher values of dieldrln were uEed,.

Salinity measureaent provi.ded a very interestlng result. lhe
recently rneasured salinity valueg were found to be less than 2.0 mg/I and
became declining and not regarded aE a partrmeter of great concern like j.n the
Past. Such decrease.in the values of salinity might be caused by more waste
erater being discharged from Bangkok dwellers into the chao phraya river and
pushed back that salinity wedge downstreas.

( 4 ) t{ater cnralitv classif ication. AE a result of,
findings the ONEB compared the measured values of r.rater quarity
with the Etandard varues which resurted !n a classification of the
Phraya rlver i-nto 3 zones as folLows:

the above
pareuneters
lower Chao

Zone

0ko-62km

62 km - 142 km

142 km - 379 km

Water qualitv
class 4

class 3

class 2

Conditions and usaqes
fairly clean but requlre
speclal treatment before
consumpt,ion and good for
industry
medium clean but reglrire
ordinary treat,ment prlor
t,o consumption and good

for agriculture
very clean but requ:-re
ordinary treac,ment prlor
t,o consumption and good

for aguacic Life and for
recreat,ion

5.5.3 Asuatic bioloqv

(1) MacroDhvte- A recent Eurvey by a study eeam of Social
Research Institute of Chulalongkorn Universlty in 198? i-ndicated that only few
speci.es of macrophyte were scattered in che Ping and tshe Nan rivers, the two
major Eribut,arieE of the chao Phraya river.' Dj.stinct species include
Bichornia crassiDeg, Ipomea acruatica, Juoci,a reoens, Mimosa piora, etc. The
Bichornla crassioes generally causee a retardation in watetr flow and may cause
high loss of water t,trrough evapo-transpiration. Mimosa piqra, a gi.ant weed,
haE becoma a nuisd,nse to farmers due to it,s rapid growth. This has lead
farmers co employ herbicide to linit the excesaive expansion of weeds.

(2) Plankton. The species density of p),ankton i.n che ping and the
vlangr riverE rretre forrnd relati.vely high with 2-3 miltion and O.S-1.5 cells per
Ef of water body i.n each tributary respectj.vely. ThiE indicated that the
water resource waE still hiqhly productive as a source of, nutrients for
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aquatic life.

(3) Benthos. the specles diverslty of benthos was moderately
low with 4-48 and 8-100 in numbers per Eqluare foot in the ping and, Nan rivers
respect,ivery. Dominant species inelude Limnooernq sp., chironomus sp., and
Lum.bricula sp.

(4) l'ish population. fn 1987 a study te;utr of Chulalongkorn
university rePorted 34 and 31 specieg of fish found in the ping and t,he Nan
rivers, resPectively. Most fish are i.n the Family cyprinidae. the st,anding
crop of fj.sh found in the Ping and t,he Nan rivers amounred to G-8 kg/ha
and 1-3 kg/|.a, respectively. In 1955 the department of fisheries cond,ucted
a Eurvey of the fish-fauna in the Chao Phraya rlver from km 380 to the river
mouth and resulted in 127 specj-es of fish found. Such a big decline !n fish
species may be caused by increased water pollution and. increasing use of fish
for consumpclon to cope with increased population.

t.:_. n Forestr./

The comparison of existing foresc land and its peri-odic changes
bet,ween 1976 and 1999 showed chat the forest area in the norr-hern parr
of Thairand is reduced from 102 ,327 sq km (5ot of t,otar area) :o go ,222 sq ,,<m

(47* of total area).x This rapid decline of forest area by 21t of the ex!-sting
f orest si.nce L976 corresponds to about, 1. 5* reduction per :/ear. A rapi-d,
decrease in forest ccvered land may contrj-bute -uo a very hiqh rata of
sedimentat,ion of 1250-5250 ton per sg km per year as reported by the srudy
t,eam of Chulalongkorn Universit,y in 1997.

5.5.5 croundwater

(1) Groundwat,er development. In the lower part of the norEhern
chao Phr'aya river basin there are some on-going ground,water d,evelopment
projects. In che lower part of the chao Phraya ri-ver basin E,here i.s a good,
potential- for groundwater developmenr. Increasing use of qroundwacer for
industry is popular as it is cheaper t,han piped warer supplied by the
Provinclal water Works Authori-ty. llowever, lncreasing extract,ion of
groundwater has resuLted j.n land subsidence j-n the order of 5 eo 20 crn per
year, salinity j.ntrugion int,o some aquifers and flooding. In 1985 the ground
wat,er Act waE passed enforcing a reduction of groundwater extraccj-on. At
PreEent less than 10t of erat,er use !n Bangkok came from groundwater.

12) Ground$rater crualit,v. The Department of Mineral Resources
conducted a study of groundwater quality in t.he early 1980's. it appeared chat,
most subEtances were within t,he maximum allowable levels and Lhe wells
produced drinking water of Euj.table guality.
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o. collcLUSroN

1' rn the paEt, the Government has Epent an enormous anount ofmoney for q'ater reaources d,everopment with main objectivesincome of rhe peopre in rhe basin and improving overall :.";#":T";:coqntry' Host of, the projects have *""";";sg achieved the objectives. Notenough attention was paid on envlronraental isgueg as the varloug reEourceEwere abundant and the popuration was much leEs than nowadays. However, theincreasing competition for the exploitation of naturar reEources has resurtedin an environmentar degrad'ation. the Government has given a special attentionin the PaEt ten years by passing several laws rerated Eo this matter.Gradualry tightening of raw 
".rfo.."."nt is definitery required.

To prevent further degradati.on of rimited naturar resources, theexternal technlcar and flnanci-al supports as werr 
", .;";":lrror, among arlconcerned are d,efj.nitely required.

2. From the past developmenr policy, it is evi.dent that thejustification of project impJ'ementatlon is not always based on the economicrate of retuin of the project but sociar and polit,ical consj-derations werearso taken into account wi'th the main objecti-ve of improving Ehe standard oflrving of the peopre in the basin- water arrocation and management cri-.eriawas not strictry based on the economic varue of water. rn the past, higherpri'ority was al-ways given to the alrocati-on of erater for agricurture.

rn the future, conflicts cn wa.er allocation will becomei'nevitable- As industriar d.everopment is being promoted in the basin, a new
;:ff:::". lil.::::':]:, 

be resu:-red. Dera:-r scudy on warer ar.ocauion anderra taking into consideration not onry the social impricationbut arso the economic varue of water shourd be carri.ed out.

3. A
rhe basin r" r"i.;"":"it'.1jJ. r^l'."".":', =r."liti1"".:="::.:[:.:::::.=::rj:.::
use efficiency since 1980. operating gurderj-ne and procedure for the two rargereservoi'rs and j-rrigabre area lrere estabr:.shed and put into practice withsl-ight modifi'cation aE found necessary- coordination anong arl parti_es
;::il :.:j:""1"""r::."i."j*.;r aftenrion. As a consequence, some savins in
vear.- No reduction of averas" ;iH""r'"TT.'T":":::::::::r;.ff= j:;played an importance pait in mating efficient use of water by reusing of
H:":,:":::.::".::,::::r.", forwardins rhe crop carendar in rhe dry season

4' The constructlon of a rarge reservoir on the yom basin has beenproposed Eo increase the regurating water suppry in the basln. The project
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wi-Il proba.bly receive opposition from the environment and conservation groups
who want to Eave the teak forest and wildlife inhabited in the proposed
reservoir area. At the same tirne, it becomeE more difficult now to locate a
Iarge area suitable for reEettlement of, t,he people who are now living !n the
proBosed reEervoir a.trea j-n order to confor:a the lnt,ernational fi.nancial
insti-tute guidelines. the confllctE of such nature become more and more
concerned by the Goverrunent and probabty reguire time and efforts to
compromise the differenceE.

In fact, the Government, has given supports tro the project
development becauEe it iE the only large reEervoir left undeveloped in the
basin with hj.gh development potential. the project will deflnitely require
external financing and technical supports.

5- on proiect modernization for better o&l{ performance, many
studies have been carried out since 1985 most.Iy under technical assistance
progrElms provided by developed countries and financial inst,ituces. Several
ideas recommended j-n t,he studies have already been incorporated in the design
of new projects on piecemeal basi.s wit,hout detailed analysis of the total
system- There has been no progress made on t,he proposed recommendacion on
modernization submj.tted !n the studles. This was partly due i.c che change of
development policy of the last admi-nj-stration and change of some key personnel
w:-thin che RID administration.

A small pilot grojec'- was i-mplemented, in one of i,he medi-um scale
projects in the basin using downstream controL regulator gatas and ecc., but
no evaluation to aEsess ehe potent,iaL benefits of modern method on water
management and, scaff requirement tvaE made. Further assistance on this mact,er
both t,echnlcal and financial would definit.ely be reguired so that future
improvement or modernization progreun could be properly formular,ed and
implemented in t,he baEin.

6- It was generally agreed in principle uhat the cost recovery and
water charge should be imposed on farmers or benefi-ci.arles in che irrigab!e
area but so far there has been no political wiII to impose t,he charge. This
can be confirmed by the fact that no progress has been made on Lmposing water
charge on the farmerE since t,he State Irrigation Act was, enact.ed in L942.

' on t,he other hand, water charge for industrial use and others
has been collected since L976. It ig also agreed in pri.nciple at the policy
Ievel t,hat the charge ghould be j-ncreased. t,o ref lect t,he cost of construction
as well as the operation and malntenance cost of t,he project. The mat,ter i-s
oow bei.ng studied and expected chat the recommendatlon will be submltted t,o
ehe coverrunent for consideratlon and approval in the near future.
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cost recovery haE been imposed in all land consolidation
projeets. The collection so far j.g well in progresg. Due to the unstable price
of agricultural ProductE and lower yield than esti.rnated target, the f,armers
often requested through t,he local Member of Parliament HouEe t,o ralse the
subsidy of the covernnent. TheEe requests rrere generally accepted by the
central Land consolidation committee who are responsible for the overall
development policy.

7. The lnstltutional
more or less in accordance with
rooms for further irnprovement.
much upon personnel appointed.
period and no progreEsr made at
to make a general conclusion of

and organization arrangement seemE to function
the responsibility given. Definitely rhere are
The perf,ormance of each committee depends very
The qommittae nay work well during a sertain
all during the ot,hers. It is rarher difficult
the overall performance of the present ser up.

It is generally felt ehat ehe establlshnenr of r,he National
water Resource Cornmittee with strong Secretariat offlce should jmprove i,he
coordination, better formulation and. supervi-sion of the overall wat,er
development pollcies. A study !s now underway to legalize Ehe secreEariatr
Off i,ce specifyi.ng t,he responsibitity and it,s function.

8. on the environmental aspects, &o exteosive watrer quality
monltoring program has been going on for ehe last decade. The result,s
identified sources of pollutants and various remedial measures were oroposed.
The lssues of agri.cultural waste upstream result,ingi in poor qualit,y of raw
water supply for the municipalities downstream requires further consj-deracion
in order to formulat,e an appropriate prograrn for minimizing its effect. Future
!''ater resource development project, should. i-nclude watershed managemenc
activities as a neceErsrary component of j.mplementation of t,he project,. Extra
releage of watser from reservoirg for better control of water gualj--,y
downstream as well as preEerration of E,he eco-syst,em of aguatic life should
also be congidered. Since t,hese issueg are relat,ively new in the region,
technical assist.ance on this matter i-s urgently needed..
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Remark:

Source:

TYPE OF IRRIGATION
( CULTIVATED AREA )

:lPE in (32. rYPE fl {41 .3%)

WHOLE COUNTRY

^/ptr n/ /r 7ry,1 -L S.. 'v.r 
Jr \

CHAO PHRAYA BASIN

Type I : Lend consolidation Type III : Vlain and secondary canal

Type ii : Ditch and dike project Type IV : Vlinimum irrigarion facilities
Reporr on crop area end yield (wer season ) rn irrigation projects,
t988/1989, O&lvl Division. RID.

iYPE M (1a.5%h -TYPE r(r 0.6%)
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Lisr of agencies involving in water resources develoomenL water use and ocher reiated rctivities
I BICID
Vliniscr.r / D
lvlinisrry oi lncerior

Depc of Locai .\lminisracion
Public Worhs Depc
The Office of Accelerated Rurai Deveiopmenc
The Coomuniry Developmenr Depa
The Vleropotirat Wacer lYorks Authonw.
The Provinciai Water Worls Aurhoritv'
Ban gko k Vletropoi iran Adminisrrario n

The Provincial Elecrriciry Aurhoriry*
Vlinisw of Public Health

Depc of Heaith
Vliniscry of Induscry

Dept o[ ]iineral Resources
Depe of Induscnal lVorics
The indusrrial Estace Aurhonrl of Thaiiand.'

Vlinisuv of Agncurure end Cooperacives
Roval Imganoa Depe
Land Developmeur Depe
Depr oI Fisireries
The Royai Foresr Depr.
Dept. oi Agncuirure
The Cooperanve Promouon Depc
Agncuifure Land Reform Office
Depc. of Livesrock Deveiopmenr

VIinisrry of Science, Technoiogr and Enerry
The Nacionai Eoerry Admrnisradon

lVliuiscry ol Transporc and Communicanon

i The Harbour Depc.
jNliniscry ot Detence
i Nacional Secunry Command Division

Royal Thai Aruy lSecood Armv Area )| .\vrq. rrtqt.us, \ssvvur

lOtti"u oi rhe Prime Vlinisrerr....rauLvt
I; The Elecmcirv CeneraringThe Elecmcirv Ceneraring Aurhonrv of Thailand. i i * i
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x
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NotqA=IrriganonandagncuihrreB=HydroPoq,erg=pgmg@

E = Indusrry F =lvacerQualiry G = Fishery H = Floor.lAileviacion
I = imptementadon (L:Large. VI:ivledium. S:Smail projecr)
' Slace enrerpnse agencr/
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Arrrrex

TransLation of an excerpt from state rrrisation Act 8.E.248s

Article 8. The Minister shall have the povrer to collect Irrigation
servlce ree "ISP" from otirner or the person who has in hie posaeseion the land
in the i.rrigation eervice area, or from the person who makes use of the water
in the lrrigation Bygtem, regardless of whether the beneficiary is lnside or
outEide of irrigation area. collection of the said Fee sha1l be imposed by
announcement of the Ministerial Regulation to the effect stating the
followings:

1. Each of the irrigation watenays or irrigation service area which
is subject,ed to collection of ISF shaLl be identified in the map showing lts
boundary limit.

2- The area and locality which are included !n each of the
irrigati-on service area subject,ed to collection of rSF shall be stipulated and
exhibited in.the map showlng its boundary timit.

3. Rates of fSF which sha}l be collectible from the owner or the
person who has in his possession the land in the j-rrigatj-on service area or
from the person who makes use of the water for agricultural purpose outsicie
:he irrigation servlce area.

4. Rates of ISF which shall be collectible from the person who makes
use of the water in factories, water works, or for other purpose, inside or
outsicie of --he irrigat!-on servlce area.

5. Guidelines, regru]-ations and procedures applicable to the
col]ectlon or pa)rment of the IsF including the waiver, reduction or method to
make installments on the ISF.

Ilaxirnum ceiling of the rates of ISF collectible from the owner or

"he 
person who has in his poesession the land in irrigation service area, or

from the person who makes use of the water for agricuLtural purpose out.sj.de
the irrigation servlce area shall not be higher than 5 Baht per rai per vear.

Eaxi:num ceiling of the rate6 of ISF collectible from the person who
makes uEe of the rrater in factories, hrater works, or for other purposes shatl,
not be higher than 0.50 Baht per mi.

(N-8. the original text of Article I was amended by Arti.cle 4 of the
state rrrigation Act (Arnendment No. 4) in 1975 aE revised abovel

Article 8 Bias. A revolving funds shall be established in the Royal
Irrigation Department whlch sha}l. be called " RevoLving Funds for Irrigation
Purpose A/C. "



the ISa ae collected under the stipulation in Article I shall be
deposited to thlE Revolving Funds for lrrigatlon Purpose A/C instead of paying
into the treasury being national ineome.

Payment from the Revolving FundE for irrigation purpoEe is.subjected
to the regrulationg to be adopted by the uiniEter with the sonsent of, the
Ministry of Flnance.

l{ithin a period of ninety days f,ollowing the end of each government
fiscal year. the Minister of Agriculture and cooperatives shall declare and
publish the receipt and payment detallE of the Revolvlngi Funds for Irrigiatlon
Purpoae a/C in the Royal Gazette,

Financi-al RePort described in paragraph 4, once it hag been checked,
by t'he Nat,ional Audit Council for preEentation to the parliament lor
information.

(N-8. The above Artj.cle 8 tsi-as was added by Article 5 of the stare
Irrigatlon Act (Amendment No.4) in 1975)
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