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1. WATER RESOURCES IN THE UCR

1.1 Water Resources in the Chao Phraya River Basin
1.1.1 Hydroldgy .

Thc UCR is located in the Chao Phraya River basin. Area of the basin is 161,700
km2, which is 32% of the national. territory. ~ An isohyct of the basin is shown
in the Fig. 1.1. Approximately 80% of rainfall is brought in wet season from

.April to” October.

The basin may be divided into upper, middle and lower basins; the areas and

average annual rainfall of cach sub-basin is shown beclow.

Upper_ basin Middle basin  Lower basin
56,700 km? 64,000 km2 41,000 km?2
1,200 - 1,600 1,200 - 1,400 mm 1,200 mm

The four  rivers, namely Pin, Wang, Yom, and Nan Rivers, drain the upper and
middle basins and they mcrge into the Chao Phraya River at Nakhon Sawan.

Nakhon Sawan is at the boundary. of middic and lower basins.

Run-off ratio .is rather smail and it is 15 to 30% of annual rainfall. Total
annuat _ruﬁ;off volﬁme ‘of the Chao Phraya River basin is 30,300 million cubic
meter (MCM) on the average. Fluctuations of the run-off is large and it varies
from 14,500 MCM to 47,500 MCM. Anpual run-off volume at Nakhon Sawan is
24,000 MCM which includes  reservoir releases of 10,000 MCM. Annual run-off
volume of Pasak: River is 2,400 MCM at ‘Kaeng Khoi which is equivalent to only

140 mm- and it is _thc.lo'west run-off yicld in the Chao Phraya River basin.
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1.1.2 Water Resources Development

A number of water resources . development projects have been implemented in
the basin. The locations of those projects are shown in the Fig. 1.2, The total

volume of gross__sior_a’gcs developed to dale is shown below.

Upper__basin Middle basin Lower  basin
787 MCM - 22,5500 MCM 445 MCM

Major storages are'Bumipol and Sirikit Dams located ncar the boundary of the
upper and middlc"basins; ai__nd_'[hé_ volume of - two dams together is 22,462 MCM in

gross storage. ‘This indicates the significance of two dams in the whole basin.

1.2 Characterisﬁcs of Water Reso'urces in the UCR

1.2.1 Study Area

The arca of UCR is 16,600 km? which is a part of the Chao Phraya River basin;
andf the UCR is dpbroxima_teiy 10% of the ;ma}'basin area and 40% of its lower

_ Basin area. The lower basin area is mainly a dclta consisting of upper east,
uppcr. west, lower east, and. lower west deltas. An upper part of the lower Chao
'Phraya .'Rivér_ basin and upland areas including a part of Pasak River basin
consist .the UCR. |

Watershed boundary “in . the delta arca of UCR is not clear, however, irrigation

canals and drainage canals may be looked at as entities of forming

hydrological boundarj. Hydrologically divided arcas are shown in the map of
Fig. .1..3. Jn the map,'Kihe areas surrounded by irrigation project boundaries are
the delta area and ilshrou.tsidc to the east and to the west is the upland. Areas of

upland ‘and delta are shown below,

Uplaﬁd arcas _ 10,105 km?2
“West of Chai Nat Province 1,065 km?2
| ~ East of_. Chai Nat-Pasak canal 2,710 km?
Pasak basin 4,960 km?2
Nakhon Nayok basin 500 km?2
East of lower east delta ' 870 km?
Delta arca 6,495 km?2

The della area consists .of 39% of the total UCR arca.
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1.2.2 Rainfall

Average rainfall in the UCR is 1200 mm/ycar with little arcal variations. - Most

of rainfall, approximately 80%, is delivered in a rainy sc_éson f_rom April to

October, reaching its maximum in Scptember. The rainy season Is under the

influence of Southwest monsoon which brings moisture from - the Indian

Ocean. -Monthly rainfall in a rainy season increases from, on the average, 60
mm in April to 250 mm in Scptember, with rather high yeaily _variation_s. The

dry season starts from November and last til March. With the influence of
cold and dry Northeast monsoon from Asian Continent, monthly ra

than 30 mm. Monthly and annual rainfall is shown in Table 1,1 for each

infall is léss

province,

Table 1.1 Monthly Rainfall in UCR Provinces

. Mar. ApL. May  lunc July Aug. Sept, Ocl. Nuv. Dec _T\"ﬁmﬁ

Province Jan. TFe D
CHAL NAT 2.6 9.8 15.9 44.1 1418 85.2 152.7 159.3 278.3 155.5 410 10.7 10968
SING- D ULLE 1.7 16.2 11.7 4&5 127.6 111.9 112.6 .154.4 218.5 156.6 37.0 4.7 i001.3
ANG THONG 4.0 11.5 159 635.5 138.4 124.1 159.8-135.1 270.3 167.4 518 - 2.2 1145.9
ATUTTUATA 1.9 4.4 59 §3.3 t10.8 94.5 159.6 131.1 243.3 74.1 20.0 0.0 919.6
LOP BUR 1.5 21.2 16.7 77.5 147.6 125.0 142.1 171.0 256.4 139.2 35.6 2.3 S 1136.0
SARA BURI 3.7 184 11,9 37.0 1129 1559 186.2 206.1 245.2 145.3 26.9 3.5 1152.9
Average 26 15.2 13,0 56.0 129.8 116.} 152.2 159.5 2521 139.7 354 3.9 1075.5

1.2.3 Surface Water

Most of the UCR belongs to the Chao Phraya River basin except the southeast
edgc of Sara Buri province. The Region is located at the upper part of the Chao
Phraya delta. The delta consists of upper defta (old delta) and lower delta (new
delta). The upper delta coincides with the Region éxcept upland arcas of Lop
Buri, Sara Buri and Chai Nat, which are terrace regions at the west and east
side of the basin.The Chao Phréya River and its tributaries, Lop Buri River, Noi
‘River and Suphan River, flow through the Region. Since the whole Chao
Phraya basin has the similar scasonal rainfall pattern, scasonal river flow
pattern in the basin agrees with_lhe rainfall pattern : start lo increase in. April
and reach iis maximum in September or October. The volume of run off from
the upper. basin is one of the most important factors for the Region's water
resource, since the delta is largely dependent on it particuiaﬂy in a dry
season. Amount of available surface water in the UCR is explained in

Scction 3.1.



1.2.4 Groundwater

I‘hc groundwater potential is -high in the delta especially along the Chao
Phraya River, _.Thert} are eight principal alluvial artcsian aquifors in the
upper 650': m depth of the dcila_ and all of them arc productive. Along the River
the groundwater yield is 45 - 200 gpm from Chai Nat to Ayutthaya and -

~extending approximately 10 km from the river 1o the both sidcs.

-Althaug'h the yield is high in quantity, quality may be problematic depending
- on_locations. - In aguifers of 10 - 20 m depth from the ground surface, salt
cof_uent is frequently found as well as iron. The eastern region of the UCR

h cbﬂ_Sists of limcstonc-formation-\irheré highly productive wells of 100 to 500
gpm __coi.mld be located in cavities. —-Suc_h a yicld has to be estimated by a pumping
“test at a particular location for the casc of limestone formation since the yicld

depends on the size of each cavity.

Groundwater has 10 be'dgvciopéd'c:arcfuliy to avoid over exploitation. The rale
ofl recharge was estimated as 3% of annual rainfall in the Central Region,
which is not a high recharge rate. The Central Region is believed to be a
recharge area for the aquifers providing groﬁndwaler' to the Bangkok
Metropolitan Region (BMR). This indicates that negative effects will not be
limited to the arcas of over exploitation, possibly in the UCR, but exiended to
the BMR where, even now, groundwater is a scarce resource. Groundwater

potcnﬁal is shown in _Figure 1.4,

1.3 Surface Water Available in the UCR

1.3.1 Water Altocation to the Chao Phraya River Delta

The Chac Phraya River delta depends on the Bumipol and Sirikit dams for
available surface water. Water available at the two dams has been allocated by

the following procedures;

(1)- water  demand forecast is made by the RID,
(2) water allocation is determined by the RID for various irrigablc areas,
(3)  request of water relcases is made to the EGATT Office by the RID Head

Office based on the amounts of water  allocation schedule,
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(4)  the RID'_chional Offices determine water aliocation io each irrigation
7 project arcas, and

(5) Yrrigation Project Offices opcrates water diversion regulators bascd on

the Regional Office's water allocation.

“Past studies -on water ‘management of Chao Phraya River indicatc that actual
performance of water releases at the two dams have been made by the EGATT

in accordance with the amount requested by the RID.
1.3.2 Surface Water Available In the UCR

The Table 1.2 summarizes the water availability and potential at" Chao Phraya
River deita, Chao Phraya River itself, upland ‘area, and - Pasak River itself. In
the table, wet scason is.from July to Dccember and dry season is January to

June. .

Table 1.2 Present Water Resources Avai!ab:llty and Potential

(Um[ million cu!:uc meter)

Surface water availability (1977-1986 avarage) Wet SeasonDry Season

1. Chao Phraya delta

Water release from Bumxpol and Sirikit Dam 3.800 6.200

Water available at Nakhon Sawan and Rama Vi 18,500 7.400

Water diverted to the whole delta at Chai Nat Dam 6,700 4,200

Water detivered Lo the UCR delta 3,790 1,450
2. Chao Phraya River : Water release at Chai Nat Dam

Flow needs* 2,000 2.000

Flood'spill** o - 10,760 1,060

" 3. Upland area water resources potentjal.
Chai Ndt. Sara Buri and Lop Buri Provinces 1,176 785
4. Pasak River _
- Water resources: potential at Kaeng Khoi 2,146 206

Note ' Flow needs is. the amount to satisfy downstream water demands.
**; Flood spill'is unavailahle to downstream demands due to unstable

flow of released floods.



Chai Nat

The wator available at Chai Nat is diverted (0 3 canals and 2 rivers at .
o Phraya

for the Chao Phraya lrrigation Project and it is also released to Cha _
River for domestic ‘wator supply, irrigation water supply and salinity 00""01

at the downstream of Chao Phraya River.

It: .should be noted thai water available in the delta depends mainly on the

water release from Bumipol and Sirikit Dams.
1) Chao Phrayé Deita

Water available at Nakhon Sawan is approxlmateiy equwalem to the
water available at Chai Nat dam. This amount of wa\cr plus available -
water at- Rama VI Barrage is diverted to the- Chao thaya delta by canals :
and rivers. . The diverted water - is, then, dehvered to 25 1mgat10n :
_projects operated by the RID. The 25 irrigation * projects are shown  in
Fig. 1.3.

The water delivered to the UCR is a part of water diverted for the deIta at
_ Chan Nat Dam. This amount of waier was cshmatcd for both wct and dty
"~ season and shown in the Table 12 The estimation was made based on

water intake for each irrigation pro;ccts
2) Chao Phraya River

Most of water available at Chai Nat is diveried to 3 canals and 2 rivers
‘and the rest of water is relcased 1o Chao Phraya River at Chai Nat.
Similarly, most of water available at Rama VI Barrage, in dry scason, is
div'erléd to the South Pasek irrigation project and the r.estr of water is
released to Pasek River, then, it flows to Chao Phraya River. The
combined volume of water rcleaséd_ to the Chao Phraya River is shown
in the Table 1.2, In the table, the flow needs of 2,000 MCM is equivalent
to "aisrage dischafgc of 129 m3lsecond; while the minimﬁm disg:hzirge .{)f
75 m3/second is required for _domestic water Supply, irrigation water
supply and salinity control at downstream of Chao Phraya. River.

10



‘Upland Areas

The Upland arca of UCR consists of five arcas and estimated water

resources  potential, which is run-off from the areas, is shown bclow;

wet season dry scason
West of Chainat Province 124 MCM * 82 MCM
East of Chainat-Pasak canal - 316 MCM 210 MCM_
Pasak basin . STTMCM 385 MCM
...Nakhon Nayok basin 58 MCM - 39MCM-
. East of lower-east delta S 101 MCM. 68 MCM
© Total: | o 1,176 MCM 785 MCM -

- The . un-off in lhc.dry season is rather at a high side ‘since the -
estimation. was made with rainfall data of July to December for wet

- season and of January to June for dry season.

Part of ‘the poteniial is already. available for irrigation and domestic uscs
by existing storages of rescrvoirs and ponds as wcll as weirs.  Total
~ volume of the storages constructed by RID amounts to 78 MCM, which is

4 percent of the total run-off.

11



2. PRESENT WATER RESOURCES
UTILIZATION

2.1 lrr'igation Development at the Upstream of UCR

Irrigatiori projects have been implemented at the upstrcam areas of Chab

Phraya River basin. There is still a trend of increases in the irrigated ~arcas.
Table 2.1 shows such increases in each upﬂr‘eam river basin. The incre_ases
arc particularly evident in thc Nan River basin, where Phase I Phitsanulok
Project is located. The irﬁgalion area of 111,153 ha was recently completed for
this project. The progress of these upstream irrigation projects are important.
particularly with respect to the increascs of water demand in Chao Phraya

River basin.

Table 2.1 irrigable Area in Northern Chao Phraya River Basin

: {Unit: 1000 ha)
Upper . Upper Uppu Lower Lower Lower
Ping Wwang Yom Nan Ping Yom Nan Sakaekrang  Pasak
RID Region Mo, 1 1 I i HI - il 1t : yil 111, VIl
Year L . .

1976 159 16 37 17 29 & 69 B 22
1980 144 16 38 I8 30 ] a5 14 24
1981 143 23 38 18 33 1a 85 14 il
1582 P44 25 3a 1a 33 i0 85 3o 3t
1983 [ 49 23 38 8 23 1o 85 ) 30 3z
1984 150 23 39 18 57 10 35 30 3z
1985 158 26 39 18 73 10 167 0 3z
1986 158 26 39 i3 73 17 167~ 30 AZ

“Source : Master Plan Study on the Water Management System and Monltoring Progxam in the C]mo Phrayva
River Basin. March 1989. .

2.2 Chao Phraya irrigation Project in the Delta Area
2.2.1 History

The Western half of the UCR, mostly a delta area, is the upper part af command
‘area of Greater Chao Phraya Project. It is essential to preasent the outhnc of
the project pnor to -examining constraint and potential of water resources
utilization.  Devclopment and scitlement in the lower Chao Phraya delta -was

started in late 1700 after the capital of Thailand was moved to Bangkok.

12



Construction of canals in the delta was the essential parl of land- development
. and human scttlement, since the delta was a flood plain in a wet season and a
'dcsc;rt-like dry area in.a dry season, and thercforc no scitlemeni was possible.
Thc' canals facilitated  drainage in a wet season and p'rovidcd domestic ‘water in
a dry season as .well as access by water 1rampon From late 1800 land
.dcvclopmcm in the. delta was- oriented toward rice paddy development by
means of canal construc_t:on and -paddy land  was remarkably expanded as a
consequence:  Ricc- was a major- export commodity with the share of 74% of the
total export in 1887, indicating the significance of paddy land decvelopment.
Unor_ganizcd paddy expansion necc.ssitatcd the Thai government to establish

the Canal Department.

The " first Director- Gcncral of Canal' Department (former body of Royal
Irngatmn Dcpanmem) Mr. J. Howan Van de Heide, proposed a plan in 1902 1o
build a barrage across the chao phraya River at Chai Nat to divert water for
supplementary irrigation in ‘wet season. Implementation of the project was
deferred. indefinately due to iis high cost. Afier serve droughts of 1911 and
1914, the project was reviewed by Sir Thomas Ward and a revised plan, with a -
reduced scale but basically suppbr_ting the Heide's plan, was pro’p'oscd in 1915,
Before the Chai Nat barrage project finally went ahead after the World - War 11,
part of Grcater' Chao Ph'raya Project to divert water of Pasak River by Rama VI
barrage, to Sara Buri and Ayutthaya Province -staried in 1915 and completed in
1924, and 10 irrigation projects, out of 25 Chao Phraya Projects at present, were

constructed in the delta until 1950 along the plan proposed by Ward.

After the World War II, the Chao Phraya dclta was considered as a food
production center 10 save the world-wide food shorlage; and a FAO mission
recommended -a development plan of Chao Phraya delta of the same concept as
the Heide's. The construction of Chai Nat Dam, the key to the Greater Chao
Phraya P'rojcct, was comissioned in 1952 with the finance of the World Bank
and completed in 1957. As.indicated by the Pasak Barrage Project, large-scale
modern irrigation projects were implemented from the lower. delia and
proceeded to the upper delta as seen by the Chai Nat Project. Al of 25 Chao
Phraya Projects were completed until 1964 except Bang Ban Project completed
in 1983.. Modem irrigation project, started. first in the lower delta is now
taking place in the upper Chao Phraya basin, iec., Northern. Region of
.Théilar_nd, 'im.plying.some, reduction in water supply for the downsiream dehia

in the near future.

13



2.2.2 Presont lrrigation Faélllties, and their Operailon and Maintenance

The Greater Chao Phraya Irrigation Project implemented by the Royal

Irrigation Dcparlmcm (RID) since carly in the 20th Ceniury is ROw. in the

The total project area i3 1,249,248 “ha

stage of operation and mainienance.
The western half of the

(7,808,000 rai) which consists of 25 irrigation - projects.
UCR is included in the Chao Phraya Project arca; and all of six provinces are.-

included in the project area with the varying extont as shown below.

‘“Table 2.2 Th va Project Area e
Table 2.2 The Chao Phraya jec (Atea in 1000 ha)
~ Province Chaipnat Singburi Angtong Ayutthaya Lopburi s'a_r_ahuri __‘]‘ot_al_
Area of province 26 83 98 257 620 357 1,661
Area in the project 163 83 98 244 229 97 914

Perceptile (%) 66 100 100 9% 37 27 55

Out -of 25 projects, two projects in the west and two projects in the south on the
right . bank of Chao Phraya River and one project in the East and two projects:
in the South on the left bank of Chao Phraya River do not belong to any
provinces of the UCR, indicating 18 irrigation projects of the Chao Phraya
‘Project have varying degrees of contribution to the UCR.. '

1) Irrigation Facilities

Many facilities were constructed as components of the Greater Chao
Phraya Projects and they are being operated by RID. Those facilities
are: Chao Phraya Dam at Chai Nat, Rama VI Barrage, six hcad-rcg‘ulaiors
(five at Chao Phraya River and one at Pasak River), main™ canals (Chai
Nat - Pasak canal, Chai Nat - Ayuithaya canal, Nol River, Suphan River,
and Makamthao - Uthong canal), canal system including- lateral,
tertiary and other canal nciworks, regulators in the main canals ‘and:
the canal system, pumping stations and flood protection dikes along
main rivers and canals. The Fig. 2.1 shows locations of the facilities
constructed’ for the Greater Chao Phraya Project. f‘r—’I‘.he most irﬁporta'nt--
facilities located outside of ¢ two large dams at the upper Chao Phraya

14
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2)

2.3

2.3.1

The amount of water supplied in

basin; Bumipol dam and Sirikit dam.
' scason,

the delta is dependent on the rescrvoirs particularly in the dry

Operation and Mainicnance

All of 25 Chao Phraya irrigation projects _s_xécpt_Bang Ban Project

comp]clcd fhe construction before mid 1960 and they have been
operatéd for the period of 25 to 80 years. The west bank of Chao Phraya
delta, consisting 14 irrigation projects, is administered by the RID
region 7 office at Chai Nat, and in the east side of the delta, Region 8
Office administers 10 irrigation projects and only one project belongs to
Region 9 Office. Each project has a project office in the project area and
operation and maintenance of the project has been performed by the

project office.

Operational activities of a project office are: observation of crop and
water conditions, an imervic.w with farmers, and rutine operation of
farm-turn-out facilities as on-farm level activities; operation of
regulators located at a main canal; and reporting of crop and water-
related data to the RID Head Office either directly or through Regional
Office. The data reported to the Head Office is used to predict water
demand in the following week and subsequently a request of reservoir
releasc is made to ithe EGAT, an operating agency of Bumipol and Sirikit
dam. The operation of regulators by a project office is smade by the
instruction of the six hcad regulators are made by the instruction of the
Head Office. Together with such opcrational activitics, maintenance and

improvement works are being performed for the irrigation facilities.

Water Allocation for Irrigated Agricuituré

Rotating krrigation

Before human secttlement took place by mecans of camal construction, the delta

used 0 be a vast lake due to flooding in a wet season and dry desert in a dry

season; therefore, \_#et season paddy was th¢ only possible cultivation.  Even for

the wet season cultivation, the delta frequently suffered from drought as well

"as flooding. ‘The Greater Chao Phraya Pfoject was planned to cope with Suéh

unstable cul'l_i'vation by means of modern facilities, and therefore it was

16



designed for supplementary water supply for wet scason rice as well as flood
drainage.  Since dry scason rice cullivation was generally not feasible in the
delta; there was no water demsand in a dry scason.

This situation, howcver, was changed by the construction of large dams in lhe
upper basin, Dry season irrigation has bccome possible with the water stbred
in the rcservoirs although all the irrigable areas cannot be watered. Once
dry-scason water is made available, water demand for dry season crops
emerged and il has been increasing. This sitvalion has created difficulties in
water allocation and probiems in_sbcial or c¢0110111ic equity among farmers and
regional economy, since water available at upstrcam dams cannot meet. all of

the - dry-season waler demands.

At present, water allocation for the dry season is decided after the wet season
based on the amount of available water in the two dams. Each RID project
office make a plan of irrigation area, usually rotating or changing the arca
ye‘ar' by year, with agrecement of farmers, since all the irrigable area cannot
be irrigated in the dry season. Based on the irrigation plan, the RID decides
water -allocation for the coming dry scason al a meeiing held in Chai NMat
.parlicipated' by concerncd representatives such as provincial agricultural
officers of all the provinges in the delta. The decision is made rather from the

top to diversificaion as wel as the consideration of market price.

2.3.2 Water Utliization

lrrigable area in the whole delta is 7,808,000 rai. The cultivated area within

the della varies depending on water availability and other factors, as shown

below;
Year wel season dry scason
1974 6,241,000 rai 1,259,000 rai
1982 6,124,000 rai 3,326,000 rai
1987 6,068,000 rai 2,532,000 rai

Average (1976-86) 6,143,000 rai - 2,714,000 rai

The . cultivated area. in the wet scason docs not change much, while dry scason
cultivation changes year by year. Water diverted in the wet season is 1.6 times
more than ihat in the dry season. However, the cullivated arca in the wet

scason. is 2.3 timcs more. than that in the dry scason. This is due to the fact that

17



Irrigation facilities at the Chao
irrigation during the wet
t allow as large

¢ in the dry

less water is neceded per rai in the wel season,
Phraya Project were designed for supplementary
scason, therefore, the capacity of the irrigation system docs no

a dry scason cultivation arca, even if sufficient water is availabl

secason,

The irrigated arcas in the UCR are ‘eslimated  as;

Wet season Dry season
Average 3,238,000 rai 770,000 rai

A comparison beiween water delivered to the delta during the wet season

versus the ‘dry scason is shown in Fig. 2.2. It also shows the irrigated area in

the whole delta versus the UCR.

The share of cultivated area ‘in the UCR is lower, particularly in dry season, .
than ‘the share of water delivered to the UCR. This is because of a topographic
constraint in the upper delta of UCR, where the tand slope is steeper and waler
requirement is higher than the lower delia particularly in dry season. This is
also because part’ of the water delivered to the upper delta returns - back to
canals and is utilized again at the lower delta.  The upper delta is a gravity
irrigation area and the lower delta is a water conservation area duc to this

topographic factor.
2.1.3 Problems Associated with Water Allocation

The rotation or alternation of dry season irrigation arca is made annually by
dividing a project area into parts such as upstrcam and downstream -of right-
hand side and left-hand side of an irrigational canal. Such a rotation'has been
practiced, since increasin_g waler demand exceeded water availability, with the
objective of achicving equily among farmers. As compared with the lower
delta, water conirol is easier in the upper delta by the means of gravity system,
and therefore, the artificial rotation is possible. However, artificial water
control by the RID is difficult in the lower delta since the land is too . flat to
control by gravity and water stays stagnant in canals. Irrigation" wethod
which is possible in the lower delta is called conservation irrigation: utilize
water conserved in a canal.  Since water does not flow by gravity, each farmer
has to pump water from a canal; consequenily, water is available o those
farmers who are close enough to canals for pumping. Unlikely .t0' gravity -
system of the upper delta where rotation is possible, equity -in water. supply
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i ion
among farmers is difficult to achieve in the lower delta with conservat

irrigation.  In the UCR, such water conscrvation arca includes Ayutthaya

Province.

Water allocation practice by the RID is kind of land use control by the

government since the government sets a larget or a limit in dry season paddy

Flg 7.3 shows such a govemment practice in

areas by means of water supply.
In a

dry scason. The RID is finding 3 difficulty in such control over farmers.
dry season of 1988, the RID set a target to irrigaic 744,000 rai of paddy oui of
3,811,000 rai of 1mgab1c area in the Region. 7. However, unplanncd area for

rice of additional 988,000 rai was planted with rice contrary to the G
Similar situation was observed in the

ovcmment

target, due to high market price of rice.
Region 8, i.e., actual planted area of 680,000 rai contrary to the Governmemt

plan of 200,000 rai. The additional paddy was made possible partly by good rain
and uncontrollable water use by farmers such as pumping from a drainage

canal.

As stated earlier, water allocation depend on Water available in the upsircam
receivers and  agricultural policy set by the Government. Such a gap, beiween
the target set by ther Government and actual production by farmers, may be
indi'caﬁ_ng a necessity of institutional improvement cither or both of the
Go_ve’mment and farmers. This would be a very imporiant aspect from the
viewpoint -of further promoting crop diversification in the UCR since

irrigation water supply do have decisive effects on the diversification.

Another problem associated with the water allocation practice by the
Government is increasing complication of landuse in the delta.  Although the
Great Chao Phraya Project was designed for wet season paddy, other '
agricultural production activities which require water supply arc increasing,
such as cash crops, vegetables, and fish culture. The varietics of agricultural
activities . related to water supply are: wet season paddy and dry season paddy'
(cither transplanting or broadcasling), sugarcane, cash crops including
orchard, vegetables, shrimp farm, and fish farm, Timing and the amount of
waler supply to these agricultural production are different each other .and the
water supply and control of the RID must be different as compared with the
mono-culture of wet season paddy. The diversification of.agricultural produce
is now imposing difficulties to the RID, who is respounsible 1o provide farmers

with water when it is necded.
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For a large irrigation system like the Groater Chao Phraya Project, it would be

impossible to _satisfy all kinds of different water demands,
ter supply cannot be made to meet with the
This fact may be implying again the
the government and the private.

since the control on

the amount and timing of wa
complexity of varying local needs.
necessity of - institutional measures for both
Such a measure for the privale may include an active rolc of farmers for water

supply - and- water management,

2.3.4 Constraints for Further Development
The constrainis regarding the irrigation practice in the delta may be discussed

separately as structural constraints and institutional constraints.
The structural _consiraints include:

- Available amount of water for the delta cannot meéting with ‘demand,

- the irrigation facilitiecs were designed for supplementary irrigation of
wel season paddy, |

- the facilitics are 20 to 80 years old and they require better maintenance
and improvement for cfficient water managcmént,'

- telec'bmmﬁnication facilities are- still insufficient for ¢fficient waler
management, made by means of communication between field
personnels and the Regional or the Head (')fﬁcé,,ﬁ and

- the whole ‘irrigation system is too large to control for timely meet with
water demand since it takes two to three weeks from the upstream to the

downstream ~of dclta.

The_ institutional  constrainis include:

- farmers participation through Water User's Group or Water User's
Ass_ociation is -.very limited for the maintcnance and operation of.
irrigation facilities, _

- the priority of water supply is attached to paddy by the RID since '
facilities were designed for it (a constraint to diversfficatio’n),- ﬁnd :

- the field staff is not sufficient if the facilities (exccpt'major— 6nx3=s) are to
be conirolled directly by the RID.. '
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Some structural  constraints, - such as maintenance and improvement of
irrigation facilities and. telecommunication system, can be solved by the
continuous Govémmcn_t efforts and investment, . Since the amount of available
water  resources ar¢ limited, water use efficiency has to be inércascd both by
'th@.imprqveﬁient of facilities and by the institwtional mcasures. The
constrainis : regarding the size and dcsign of whole sysiem is inherent in .the
Chaq Phraya Project and- drastic change will not be possible, however, -it may
be possible ‘10 easc such constraints boih by installing more control facilities

and by encouraging farmers to 'parlicipatc in water management,

Farmers could ofganize themselves in the amount and fiming of water
demands for diversified agricultu?al activities - since they nced water in a dry
scason,  Unless there is a need of forming Water User's Group among the -
farmers themselves, such a group cannot be grown by legislation alone.
Farmers are now in nced of water and it may be the time to encourage them

for -such a group.-to manage water use.

It should be noted that the requirement and improvement of irrigation .
facilities musi be in line with a policy and direction of -agricultural
development in the defta. If the delta is expcétcd to take the role of Rice Bowl,
the increase of irrigation efficiency would be the major goal; while, if the
agricultural ‘diversification policy is to be promoted in the dclta as well, the
increase in comr.o'llabili'ty of water distribution system might be a more

important goal.
2.3.5. Potentlal for Further Developiment

As annual - rainfall is only 1200 mm with seasonally skewed distribution, water
- resource’ in the UCR does not appear to be plenty. It is even a scarce natural
resource in a dry season due to high water demand.Development potential with
rcgard to water ‘resources utilization,'howcver. may be cvaluated as higher in
‘the UCR, above all in the delta area, as compared with only region of the
Kingdom. Thc UCR have high potemiality in water utilization in the following
three aspects. Firstly; the delta is the most advanccd region with respect to
watel TeSOuTces . developmﬁm i.c., best equipped with irrigation facilities as
.42% of farmland: IS irrigated in the Central Region wh:!c 18% is the national
average value. as a result, 48% of total paddy and 84% of dry season paddy of
the whole. nation is produced in the Chao Phraya River basin. This fact should
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be looked at as the UCR having the . hlgh potenualtly of utlizing water
rCSoUrces furthcr towatd a more productive direction, rather lhan being

lookcd at - as surfacc water is 'xlrcady used up and no room for furlhﬂf

development.

Sccondary, 1mpr0vcmcnt in the cXisting facilities will .be able. fo augmcnt the

available amount of ~water as .a resuli- of mcreased watcr uge efficiency.’

Facility -improvement is generally much more cost cffectlvc than a new
investment; therefore, an increase in efficiency should be looked at as
important. d_e'velopmcnt potential.

Thirdly,  water  is hterary abundant in. a wet scason causing floods in many. -
depression  areas. Thxs fact, agam, may be looked at negatwely since floods. are
causing damage once in a few years and acting as the constraint in low crop -
yield and land use. However, abundant wet scason waler possﬂ)ly be utilized -
for more production such as improved deep water rice or floating rice. ._More
over, wet scason water in the delta may be kept in many storages for a dry
season crop, which is actually practiced even now especially . in the Tower
delia.” Such ‘a water conservation method may be widéiy ‘adopted in the upper

delta as- well..
2.4 Small and Medium Scale Water Resources Development

The upland areas dcpend mainly on rain—fed. agricalture.  Small - and ‘medium_
scale water resources projects have been implemented by the RID. Other
government agencies have implemenied smaller projects, however  the total
irrigable arcas by suc_‘.h small projects are very minor as compared with the
RID projects. - Ir_ﬁgable_a_reas by the small and medium water resources -
development projects of ‘RID, which were compleied by the year 1987, are

shown below:

‘Province . ‘Medium Scale - Small _Scale. -

Chai Nat . 23,000 rai 157,000 rai
Lop Buri - - - 47,000 rai’ . 108,000 rai-
Sara.Buri - 97,000rai .. 25,000 rai.

Total . . 167,000 rai 290,000 rai
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Th_e total irrigable arca by these RIID projects amounts to 457,000 rai in the
upland, which was made available by rescrvoirs and weirs. -Ii should be noted,
howevcr the total lmgable area is not necessarily 1rr1gated every year owing
“to the rain and a lack of facnllty ‘maintenance. The locations of small and
'meduum.s_caig‘ pro‘;e:cts ‘completed by 1he year 1986 and a fcw:smai_l scale

proj'e(':is under construction in 1987 are shown in the Fig. 2.4.
2.5 - Urban and Industrial Water Uses
2.5.1. Domestlc Water

Sources of - urban water supply, in the UCR, are nalural rivers, such as Chao
‘Phraya Rwer Pasak River and . Noi River, irrigation canals, and groundwater
Table 2.3 shows water ‘supply systems operalcd by PWA and mdmdual

municlpalltlcs

Tahie 2 3 Present Urban Watar Supply o
{Unit m®/day)

Provmce System \’dme - Source of waler supply - Water demand
Chai Nat ) . : .
o Chal Nat o Borehole dnd Chao Phraya River 1,378
Sing Buri .. . : "
Sing Burt °° Boreholes or surface waler 1.865
Thon Samo- ~ Boreholes 138
Bang Rachan . Borehicles or Noi River 378
Ang Thong - :
Ang Thong : "Chao Phraya River 1,127
Pa Mok Borehole or Chao Phraya River 476
_ Wiset Chai Chan Borehole or irrigation canal 661
Avyuttahysa
o S estimated 14,820
Lop Buri : :
S - Lopburi-Phibun Irrigation canal 20,844
Ban Mi/ Xhok Samrong Irrigation canal 901
Chai Badan Pasak River 1,073
. 'Nong Muang Boreholes 345
Sara Buri :
Nong Don-Phuttabat Irrigation canal . 1.332
Ban Mo/ Tha Rua Irrigation canal. 1.222
Hin Kong/ Nong Khae ° Irrigationcanal 1.542
' Sara Burl/ Kaeng Khel Pasak River 6,702
Total ' . 54.804
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The: iolal urban watcl supply in the’ UCR is 54,800 m3fday, which 'is 20 MCM in
total “annual “volume,” This volume is equivalent to 0.63 m3/second of intake
ratc "611 the avcragc. 'Assum-ing.'daily usc of 130 literfcapita, this amount of
watef supp]y is- calculated as -57% of present urban poputanon is provided with

plpcd walcr suppiy Thls is summarucd “below;

Uiban ::Population * Per_Capita_Use ' Scrvice Ratio
'741.‘9(_)0"““ '_ ' 130 -1itcrfda)'f/capila 57%

At br_é;s;crit,f'—"if]uaniilies' and ‘qualities of - these - water sources are gencrally in

- good- " condition, ~ Pasak: River angd small tributaries; however, occasionilly
expcrlcncc Jow water quality in dry season,Rural seulsments utlllZC water at
natural- rivers, irrigation -canals, dnd rain’ waier, " The total amount of domestic
waier -.con§ﬁh1{:r_tioﬂ by rural scitlemenis may- be cstimated as’ 36'MCM/jcar by
_-asstm'iﬁg'“s‘()-..- liter/capita/day, where rural population is -approximately 2

million people.

Bangkok Metropolitan withdraws water from the Chao Phraya River and its -
amount is 25 m3/second at average rate and 41 m3/second at maximum rate at

present,” where annual’ intake volume amounts to 778 MCM.

2.5.2 Industrial Water

Sources of iﬁduStfiél- water supply, in the UCR, are mainly groundwater, but
~Chao Phraya River and other natural rivers are also ulilized as sources of
industrial water supply. This ‘tendency is indicated in  the Industrial Survey’
conducte’d. as a part ‘of the “UCR Development Study.  According to the study,

sample data shows the following results for the resources of industrial water

uscs.,
- Ground _Water Urban - Water_Supply. River Water

Chai Nat = 20% . 60% 20%
Sing Buri  33%. 27% 33%
Ang Thong ~ 50% 5 25% 13%
Ayutthaya 32% 9% 45%
Lop Buri o os9% 359 6%
' Sara Buri® Q% 2% 19%
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In Sing Buri and Ang Thong Provmccs, the perccntagc totals do not amount. to -

10nna1re answers were aot obtamcd from . some factones ~

100%, because - quost
for example,

These. results indicate acccss:b:lnty to dlfferent sources of waier;
high dcpcndcncy ‘is . found . on river water for. Ayutthaya Province and on .

groundwater for Lop Buri and Sara Buri Provinces.

The total amount of mdusmal watcr uscs at prcsem, was esumatcd as SO
MCM/ycar based on gross reg:onal domcstlc product of 1986 in the UCR Thls

~amount is equivalent to the. intake rate: of ‘1.6 m3 /second. - According to the

Industry Survey, 4 10 7% Of factories in the UCR provinces cxcept Cha1 Nal and
Ang Thong answered that lack of water supply is a bomeneck 10. thc factoncs g

Present. ICglslanons are hmdcnng thc efforts of private scctor to secure water
from- natural sources of water, ‘Such a situation is found in- thc absence. of
authorily to give ‘a pcrmiseron for example, to lay 2 plpelme at public. famlmes

such as a road and bridge.
2.6. Balance of Water Availability and Utilization

Table 2.4 . shows the present” water availability and potential ‘logether with
water uses in the UCR_.' It is clear that available water is sufficient to satisfy

 the water uses demand..

However, water avaliabxllty m the detta (No. 1 in the Table) is not suofficient
for potenual dry season 1rﬂgat10n demand.  Chao Phraya River release (No. 2
in the Table) is not: sufficient for the river navigation where the nav:gatson_.-
demand is _300 m?’,{second, which. is équivalent to _47_,000 MCM in ecach season.. .
The watcr'_sh.on'age for these two .water use sectors is now. a problem in the
UCR. '
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Tabie' 2.4 P'_fesien_t Water Resources Availabilltyipotentiai and Uses

{(Unit: miilion cubic meler}

SurraCe water avallabllllg 1977 }986 avarage Wet Season_Dry Scason

1. Chao Phraya dena

‘Water delivered to the UCR detta - 3790 1.450
2. Ch_;_m Phravya River : Water release at Chai Nat Dam
" Flow nceds* : ' o 2.000 2.000
Flood splll“ _ 10,760 1.060
-3 Upland ared water resources potential _
Chat Nat. Sara Burl and Lop Burl Province 1,176 785
~ . Upland (available storage) L _ 78 78
4, Pasak River. ' : '
. Water resources potentiai at Kacng Khoz _ 2,146 .- 206
¢ Water us‘és R : S Wet Seéason  Dry Season

7'5 lrr;gatmn water ' .
UCRdelta = . : | | 3790 1,450

6 Domestic water 7 _
" Urban setflement ' 10 B 14
Rural settlement : - 13 18

7 Industrial water R 25 23

3.Total volume of 6. and 7. _ 53 53

Balance ‘Velume of 8. is met by the availahle water of 1. 2. 3. 4 and groundwater..
* ¢ Flow needs is the amount to satisfy downstream waier demands.
** Flood spill'is unavailable to downstream ‘demands.due to unstabie

flow of released flogds.
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3. ISSUES AND STRATEGIES FOR WATER
RESOURCES MANAGEMENT

The. available water resources in the. UCR were prcsemcd in ‘the Chapter 1;
then, present water utilization was presemcd in Chapter 2 based on_ these -
facts- and analyses,  issues and stralegies for -the waler management Have been
made clear and presented in this chapter. These strategies form the basis " of _
.watcr Tesources ba!ancc of - Chapter 4 as well as waler resources managemcnt
plan and recommendations of Chapter 5. It should be noted that the measurcs
and ‘recommendations corresponding to the jssues and strateglcs -are found in

Chap{er 5 as Water Rcsources Management Plan and Recommendations.

31 _Basin-Wide Strategies :

Necessily of _inter-regional vicwpoint

‘Water demand will increase in the Northern and Central R@gions for
agricultural, urban and industrial uses. Water storage and conflicts among
different irrigable arcas in Chao Phraya River baéin is- very likely to occur,
particularly in 'drought years. Such conflicts are not restricted within
agricultural  water uses but continuing urban and industrial .growth as seen at
thé BMR will also place a pressure on the available water resource in Chao
Phraya River basin, - In- planning for the UCR devclopinem, & consiﬂeration 10
available water resources in the whole basin as well as in the UCR woﬁld be

essential.
3.11 w-ater Resources Pevelopment at the'Upsiream of the Chao Phraya River
1) Issué and Strategy

Major. \_#éter ..rcsources .de\.relopment at the upsircam' of Chao. Ph_raya

River Basin is a important issue for the whole basin including the

Central Region. Although " there are project-pléhs and ideas of water
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2)

resources. development in the Northern Thailand, the UCR planning

~adopts the following strategy.  This strategy is followed by justifications.

The UCR planning does not assume additional major sources of water

“will be made avallablc to the UCR during the planning horizon up to
year 2010,

~Justifications .
. ‘Major_p rojects “in__the Northern - Thailand

Existing_-pi'ojec't plans-and ideas are Kang Sva Ten. Dam, Kwae Noi Dam

and water diversion from . intemationat rivers of Salaween ‘River and

Mae Khong River. . These projects will bring benefits, with the various
degrees, to the Central Region including the UCR.

Status _of the projects

These -project -plans will bring  benefits 1o the Chao Phraya River basin

~and it ds desif;_tbie ‘also for the UCR. The Kang Sua Ten Dam project is

now being studied for-'environmel'ual aspects such as resettlement,

forest and rriilticr'ai' deposits, after EGAT finished iis study from the
_vxcwpoml of “electricity generation.. The Kwae Noi Dam was studied by
- the National Energy Admlmslranon and the mailer was sent (0 the EGAT

for possible 1mplementahon, however, the project is not included in the
EGAT's implementation plan of the next ten years. There is a influential
opinion, expressed recently @ a hydroelecmc project costs too expemsive

and creates 1oo much environmental problem in Thailand.

ﬁigniﬁgan_cg to ';hcj U_C_B_

These: pro_;ects are - expected to bring some benefits to the UCR. But they

are. not  so significant since their dry season irrigable arcas are 300,000

‘o 400,000 rai for each project for ‘all: the downstream regions, while

2,7_0__0,000 rai of the Chao Phraya delta is now irrigated in the dry season,
Once the projects ares implemented, the downstream regions will adapt

themselves to use availed water and water demand will increasc. It may
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-Northern Region

be more appropnatc to look at thcse prqiccts to benefit more the

than the Ceniral chmn when they are implemented.

Diversion_of _inicrpational - rivers

Unlikely to the Kang Sua Ten Dam and the Kwac Noi Dam project, the
trans-basin diversions from the international rivers will have
significant impacts to the Central Region. The npan'm counmes
related to the Salaween River diversion are only the Burma and
Thailand and those of ihe Mae Khong River are China, Thailand, Laos,
Cambodia, and Viet Nam. Considering this fact, water diversion from the
Salaween River may be casier to implement and study should be made

for this idea of water diversion.

_ Cdngiusion

3.1.2

1)

Various problems have to be cleared before thesc--;;rojécts. and ‘ideas are
considered as inputs to the UCR planning. The Kang Sua Ten Dam and

the Kwae Noi Dain projects are not directly and significantly beneficial
to- the UCR; and the water diversion from international rivers are very
significant o the UCR, although possible but not likely to- be rcalized in
the near future; thereforc, those projects and ideas ' ar¢ not consideted

as inputs i0 the. UCR pilanning as the strategy indicates.

lmer—_reg!ohat fssues and Stratégies

Issue and sfrategy

Inter-rcg.ion::,\l water balance is thc most important issue sinée the
upstream and downstream regions of the UCR would increase water useé.

Based on the straiegy 7egarding ihe major waier fcsources

development, the following strategies are adopted for the UCR planning;

- the . UCR d(_:lta will use, at least, the amount of water which has been
. allocated,. and

the irrigation development in the Northern Region should be made with

its own water resources development.
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2)

3.2

These strategies apply to the -‘UCR downstrcam region of the BMR as well,

~where domestic- and “industrial water demands are expected to increase.

As for the BMR there is a possibility of decrease in the agricultural

water use in the long nin duc 1o cxpansion of industrial and wrban

~arcas.. This will enable the BMR to acquirc more water for domestic and

‘industrial water uses.
Justifications

. These strategies should be most reasonable since the major projects in

the Northern - Region are uncertain in implementation and their effects
are rather indirect 1o the UCR,

This premise may be looked at too pessimistic. Considering the facis that
irri._gat'ion ~development are progressing at the Northern Region, there
is a threat to the UCR of the decrease in waler availability. Such an
evidecnce was presented in the Chapter 2. In this respect the assumption
made here could be optimistic rather than pessimistic. This is cven
more true duc to the fact of depleting forest resources at the MNorthern

Region, which is a “natural water reservoir”,

Strategies to Increase Water Uses in the UCR

Walcr'demands_ will increase in the UCR due to cconomic development and the

issue is how to cope with such demand increascs. Strategies to tackle the issue
are different for the two sub-regions of UCR: the delta arca and the upland

arca.. This is because the delta area receives water from Chai Nat Dam, while

the upland area does not receive it and essentially depends on waler resources

available within the upland.

1)

Delta area

. Bascd on the inter-regional strategies and discussions above, water

resources managcmcht within the UCR delia includes_the following

' strateqy:

the UCR declta will increase water usc by means of efficient system

operation and waler conservalion measures.
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2)

.1mprovmg_ water managenicn

~inade with rather significant investment.

T'L:S‘J_t.mﬂ_.__msu_ﬁ;& by the fact that there is a necessity of .
t system of the RID and - by the possxbillty

of more water conservalion measures.

Major expansion of the . physical structurcs of irrigation system can be
This will loosen the capacity

constraint of facilities (refer to Scction  2.3.2) and help fully utllize the

irrigable arcas for dry season, However, such a large investment can
be justified only if major water resources development is taken place
and much water is availed for the dela; and it is not recommended in

the Wa_ter resources -management plan.
Upland area

The UCR upland includes two types. of sub-region: west of Chai Nat

‘Province and Pasak River basin have calchment arcas outside of the

UCR; other regions depends on catchment arcas only inside of the UCR.
The following strategies are adopted for the UCR planning:

Public investment has been comparatively small at the upland area and -
it déservcs more attention than in the past. The strategies for the

vpland - area are;

a large . scale water resources development should be implemented for
the Pasak River basin, and -
a medivm and small scale water resources development should be

implemented at the upland -region together with water conservation

- measures.

The first_strategy _is _justified by the. fact that public investmenf has

been con_lpa_ralively small at the upland area and it deserves more
attention than in- the past. The second slrategg s _justified by “the lumted

water ‘resources potential for a large scale pmject
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3.3 Issues and Sirategies for Water Resources Management in
the UCR . - :

Water uses  may- be categorized ‘into various types such as irrigation, domestic
use, industrial use, river -navigation,” and siream nced against' sea water
~introsion,: In this scciion issues and sirategiés are stated for these types of
water’ use. . Water resources should be managed by both structural measures
and institutional measures. The following issues and strategies focus on the

structural ' measures,

3.3.1 lrigation Water

issues

Major issues in the irrigation ‘waler - uses -are the following:
- how to increase irrigation water uses,
- how o - facilitate agricultural diversification, and

- how to improvc operation and maintenance of irrigation facilities.

The first issue is laCkied by the sirategies stated previously to increase water

uses in the UCR and they should not be repeated here. It is necessary to give
" explanations- on these issues, particularly for the refation between the first

and the second issues.: -

Effecis of apriculiural_diversification on . water demand increase Demand

increase of water in the dry -season is caused by the recent rise of nice, The
effect of rice price is unceriain in the future- since the rice price fluctuates
depending on ‘the world supply and demand. Another factor of water demand

increase is crop diversification.

Crop diversification: into -vegetable Crops, for example, will i'cquirc more
tlmcIy and’ ‘frequent . irrigation " than rice growmg and the timing of irrigation
is - different from paddy irrigation.~ “In order to satisfy such a requirement, the
liming of ‘water diversion to a2 main. canal and water delivery to a lateral canal
should also be different from the traditional walter contro} practice made by
assuming all paddy cropping at irrigable areas. The water diversion and
delivery have been. made by rtesponding or assuming ‘paddy growing and this

'praclicc-wiil have to change to satisfy diversified water requiremenis.
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Tt is very difficult and inefficient for the RID to respond diffcrcnl-}cinds of

d then to deliver water to lateral canals.

on 2.3.3 and 2.3.4 with respect 10 structural
Thcrcfore,_ there has tb_bc-a\gaﬂable‘ |
¢ to satisfy various water demands

timing of water requirementi an
(Reference should be made to Sceti
constraints of - the irrigation system.)
water always at a lateral or on-farm in. orde
created by diversified cropping patterns or by diversificd farming activities:
For this rcason, water delivery to irrigable area of diversified .cropping - is not
likely_to_reduce but more likely to_increase the amount of water demand, -

although water requircment of vecgetables or other cash crops are less

than

that of paddy.
trategi

The issues should be tackled with the following strategies:
- increase flexibility of water management by storage facilities at later

level and on-farm level;
- improve operation and maintenance of facilities by people's

participation.
Justification .

Storage facilitics near on-farmcan case: the constraints, imposcd . by such a
Iérge system as the Chao Phraya Project, of water conirol and can facilitate
more flexible water management. People's participation is a national policy to
manage local resources and it should be applied to the operation and
maintenance of irrigation facilitics near and at the on-farm level. - Such
people's pariicipation will also facilitate agricultural diversification to be

made by an individual farmer.

3.3.2 Domastlc Waier

Major__issue is-increasing waler demand in the BMR, In order to minimize.
pressures on water resources in Chao Phraya river basin, a strategy -is to ‘take
prompt actions by the MWWA; and necessary measures are explained in
Chapter §. :
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Dom_estip.watcr demand of the UCR is prescnted in the nest chapter and it was
found: the demand will not be at a lcvel of forcing a large change in the
present water uses. This ‘is truc only if water quality of the rivers and canals
arc maintained in a good condition. Water qualily conservation will be an
issuc, and thercfore, water quality control is an important strategy for safe
water supply in the UCR as well as in the BMR.

3.3.3 Industrial Watet

Major part of the demand can be met by the groundwater as it is now. Some of
the demand can be met by surface water sources if intake rate is high to pump

from groundwater..

The _major_issue for indusirial water use is not ils quantity but the quality of
effiuent, and thercfore water quality monitoring and law enforcement to

control the factory effluents are the most important sirategies.

Industries are likely to be located around Sara Buri and water supply from
groundwater, Pasak River, ~ and irrigation canals are possible alternatives. .
Discharge in Pasak river, however, is unreliable in dry scason. ‘If ‘an intake
rate is rather significant amount and the groundwater is not readily available,
- an irrigation canal may be the best source since the flow is controlled and

relizble, approximately 100 m3/second for Chai Nat -Pasak canal.

Water demand -pressurc to Chai Nat-Pasak canal will increase as urban and
industrial development takes place in Sara Buri region. This may become a
significant issue, although it is a local ome. Implementation of Pasak Dam
Project will contribute to solving the possible water .shortagc in the areas.
From this viewpoint, as well as agricultural water demand in upland arcas of

Lop Buri and Sara Buri, implemcntation of the Pasak Dam Project should be the

important strategy.
3.3.4 In-stream Flow Needs
igation

Shallow water between Ang 'Thong and Chai Nat will be a mg_ior_issug if

navigation needs are still significant in the future, In order to. facilitale river
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navigation at Chao :Phraya River,_ water releases have 1o be ‘ir}_crcased at-ChalL
Nat Dam. H'qwcvcr,_at_ present, water - available at Chai Nat Dam isinOt"sufficae.nt
to satisfy . both irrigation and navigation. water demands. ~If river navigation is
to be improved, ‘major water resources development has to be taken placefat'
the upstream of the river, or -elsc navigation locks and dams may be
cons’lfucted near Ang Thong. 'Strggggigg are found in the. Transportation

Sector Technical Report.
Water _guality

Water quality conservation is an_important issue in the Chao: Phraya River
basin.” Water qhality in rivers and canals should not be deteriorated and it -
sﬁould Se kept at least at the present level. Thig strategy in water quality
management can be achlcved with ' proper measures explained in the

Technical Repor{ of. Env:ronmcmal Management.

As such a measure, river flow has to be kept at more than a certain level. The
Strategy to sausfy the in-stream flow needs with regard to water quality: .
conscrvanon is to keep, at least, the present level oi minimum - discharge . at .
Chao Phraya River and its tributaries. The minimum discharge of Chao. Phraya

River is 75 'm3/second. :

38



4.  WATER RESOURCES BALANCE OF 2010

Water "demand. will incvitably increase as cconomic development takes place
towards "~ the - future. " Agricultiral. diversification may réqu’i_rés more water
since - liiéh@;f value-added _';i"roduclé" require’ fesources such water, fertilizer' and
téch'no.lo‘gi'es"- ‘Utban  population ratio was estimated to increase from 27% in
1987 “to 31% "in 2010 undcr the Altematlve 2, Industrial expansion was assumed
to take p]ace at the’ rale of 7%/ycar. ' ' '

Based on the sirategies stated in Chapter 3, water uses of irrigation, domestic
and industrial scctors in 2010 were estimated; and water TESOUTCES balances are
examined in this chapter.

4.1 lrrigation Water

4.1.1 - Delta Area

Improvement — in _waler management __system

The 'major project for the delta area is "improvemen! in communication and
data management system."  After this projest is completed, ‘water use
efficiency wﬂl tise 5 to 10% for the whole delta. Ten percent increase is
quwalent to additional 145 MCM available for the UCR in dry season. '

- Water . consewauon at upper delta of ‘the UCR will yield additional water ‘at on-
farm level, where such cfforts ‘should be made by individual farmers.  This
amount, available in dry season, may be assumed with the target of 50 MCM in

* the .gravity irrigation arca of the UCR. -

- A water balance calculauon for the ‘whole delta- indicates that-2518 MCM of

) '.watcr is stored. in. wct season and 632 MCM is uuhzed in dry season, Such a
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storage function is mdmiy at. the' lower delta, which ‘is. called water
COHS&,I'VatiOIl area, and the storage is made at crecks and low land areas.

target of 50 MCM is only 8% of 632 MCM and this should be a reaqondble t

The
arget.

4.1.2 Upland Area

Small_and medium _scale projects

The target of smatl and medlum scalc water Iresources development is to creatc
storages for 10% of total annual run- off, which is. equwalent to 200 MCM. The_
present level of storage, under the category of smail and -medium scalc
projects, is 4% of -the annual ‘run-off, which is equivalent to 78 MCM. This
amount of. storage togethcr with diversion facilitics have made 457,000 rai |
irrigable in wet season by the end of 1987 Addmonal ‘storages 1o create until

2010 is set at 122 MCM as a target.

Large scale project

Pasak Dam may be constructed at kaeng Khoi of Sara Buri Province -or at
Phattana Nikhom of Lop Buri Province; the UCR study rccommends the site of
Phattana Nikhom. This site is more advantageous than the other since the UCR
- can receive more benefils from availed water. The amount of availed waler
will be different by the size of the dam and it may. be assumed at 7 m3/s_e_co_nd,

which is equivalent to approximately 100 MCM in dry season.

4.2 Domestic Watet

The total amount of domestic water supply, in_"2010, was estimated at 142 -
MCM/year by assuming following population, per capita use, and service ratio
in the UCR.

Urban Population Per capita use . . Service ratio-
1,072,000 - 200 liter/day/capita 80%
‘Rural Population : - Per capila use: - . Service ratio -

2,387,000 : 150 liter/day/capita - - . 50%.

Metropolitan Waterworks -A'uthority will - continue to withdraw .w'ater._-frdm:.r
Chao Phraya River, and it plans to intake -water from -Maeklong River.. The
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intake from Chao Phraya River is projected as 60 m3/second in 2017, By
assuming water intake of 55 m3/second in 2010, the amount of intake will
become 1700 MCM/year.

4.3 Industrial Water

Thc_ total amount of industrial water supply, in 2010, was cstimated at 166
MCM!year'_ by projcctcd amount of GDP/year in 2010. This volume is
_approximateiy 3 times 'pr_escnt supply, and it is al the similar level of domestic
water sopply.

4.4  Water Resources Balance

Table 4.1 present the water resources balance in 2010. The projected volume of
“water demand, in the year 2010, for domestic and industrial consumptiori" is 154
MCM per year for each wet and dry seasons. The annual total is 308 MCM per
* year, which is approximately three times of the present amount. The amount
of 154 MCM is 10% and 4% of water to be delivered 1o the UCR delta in wet and
.dry season, respectively. - This share of 10% in dry season is rather significant

amount,

Assuming 30% of 154 MCM may be met by groundwater, 108 MCM is (o be met
by the (1) delivered water to the UCR delta, (2) Chao Phraya River flow necds,
.(3) upland storages, (4) availed water by the Pasak Dam, (5) and Pasak River
itsclf. The total of (1), (3), and (4) together with 10% of (2) and (5} amount to
2,166 MCM. This total should be sufficient to satisfy the increased waier

demand of domestic and industr'ial sectors, which is 5% of the available total,

Local water shbrtagc may be foreseen at Sara Buri area since urban and
industrial growth is expected to take place around Sara Buri. Groundwater,
Pasak River and Chai Nat-Pasak canal are the alternative sources of water for
the supply. The Pasak Dam will be able to ease a possible pressure on water

balance of the east bank of Chao Phraya River,
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Table 4.1 Water Resources Balance in 2010

(Umt m1ll|on cubic meter)
Wet Season  Dry Season

Surface water avauability (2010)

1. Chao Phraya dena : Co S
Water delivered to the UCR delta ' 3.790 1.595 -
Availed water. storage by water conservation 30, 1S

2. Chao Phiraya vaer W.uer release at Chm Mat Dam :

- Flow needs* : i . 2,000 2,000
Flood spill** - 10,760 915

3. Uplzmd areda water resources potemlal/avallahlllly T o

Upland (potential} _ 1,176 783
200 200

‘Upland (available storage)
4, Pasak Dam : _ o o
Avalled water resource 100 - 100
‘5. Pasak River

B Water TesOUTCES pmenual at Kaeng Khol 1946 206'
: Waler uses B . Wet Season Dry Seasont -
6. Irrtgatlon water .
UCR delta . 3,790  >1.595
7. Domestlc waler - : - ' :
Urban settlement o _ 35 . 35
Rural settlement ' 36 36
&. Industrial water . . : - . 83 - &3
154 154 -

‘9 Total volume of 7 and 8

Batam‘e Volume of 9. is met by 1the avai!able water of 1,2, 3, 4.5 and gmundwaler
Note * : Flow needs is the amount to satis{y downstream water demands.
: “._I‘lood spill is unavailable to downsiream demands due . to unstable
flow of released floods. '
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5. WATER RESOURGES MANAGEMENT
| PLAN AND RECOMMENDATIONS

Based on lhc issucs and strategics stated in Chapter 3 and in line with the
Mastcr Plan, water resources management plan and rccommcndat:om arc
‘presented ‘in this chapter. . The following plans. and rccommendations focus on
" the structural measures -for water resourccs management.  Institutional

measures are discussed in the Part” Il of this Technical Report.
'5.'.1 - -A'g..t.'it.:ultl.:}al- wéter

;.13 '.'l-:lielta Area ..

- The following 'mé’asufes-'sllouid be taken in the UCR dclla:

1) " Improvement in communication and data management: systéms -as well -
- as “in- major ‘structures of RID ‘for more efficient operations of  water

‘managenient  systems.

This i)roject consists of (i) imstallation of cquipment such as telemeters
and radios at water level observation stations (ii} and .civil works such
as improvemeni of on-farm facilities and - gate structures, and. canals.
The .gate structures c_an_f pe - automated by replacing present manual
operation.  This pr.ojcct should be implemented by the RID after the
completion of feasibility study.

2)‘ ' 'Reha'bilita'tioﬁ of irrigation facilities, such  as lateral and sub-lateral

_ canals ‘as  well ‘as ditches and farm-turn-outs by people's ‘participation.

. This project is intended -10 " rescue ~the . goveriment investiment -~ in
cirrigation ‘system. - Lateral and- sub-latcral canals have been deteriorated
e since ‘they are 20 -to 80 years old This ‘project should be performed with

the . parti¢ipation = of - farmers organization,” while the previous
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3)

4)

1mprovcment prOJcct 1s 1mplcmcntcd by the RID. Thc RIDS
maintenance -aclivitics are limited with the rcsources to properly
maintain all of its facilities from the main to sub-lateral canals. -~ The
maintenance of lateral and sub-lateral canals can be made by farmers
Although maintenance activities by
the

without any . technical difficultics.
farmers should be made by their own resources as they are

beneficiaries, a government's financial source may be utilized as a part

of the resources. The government's Job Creation Programme may bec

such 2 financial source.

Implementation of land consolidation projects which mcorporate water

conservation measurcs by creating ‘water storage at an -on-farm level.

This project is intended to help farmers diverSify- agricultural
productions mainly for dry scason. Excess water in rainy season, either
from irrigation ditches or rain may be saved in a storage pond to use it
for a dry season crop. It could be wsed for fish pond as well. A small
pond can be created by an individual farmers and a larger-sized pond
can be created by a group of farmers. Since farmers ‘have to sacrifice a
piece of land to create such a pond of commdn use, a land consolidation
project is. a. good opportunity to organize farmers to bring picces of land
together. A land consolidation project creates & farmers’ organization
and implemented by the expense of farmers, and therefore, tie ‘land |
consolidation project has a most suitable mechanism for this kind of

water conservalion imeasure.

Install intermediate storage facilitics at a lateral canal level in order to

make water managemeni more flexible and to facilitate .agricultural

- diversification.

This project is intended to make water management more ﬂe#ible with
the existing facilities' of main: and lateral _canéls. .. Diverted ‘water.
through main canals may be stored in the intermediaie storages. near .
lateral canal; this will ease the constraint of long t.ra\?el time of water,
imposed by the large irrigation _system with a long main. and'r;l.atcral

canal. The -travel time, for. cxémp]e, is a few days from Chai Nat to Rama

Vi Barrage at Pasak River.. It is; however, necessary to conduct. a étudy :

to locate site of such intermcdiate storages and to find their. costs and
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‘benefits.  Every lateral canal may not be equipped with such storage

" “facilities. - But most feasible sites, socially and cconomically, can be

identified by the study. RID is the agency to implement the project.

5.1.2 Upland Area

The following measures should be taken in the upland area.

_2)

Implementation of small and medium scale water resources projects.

* ‘This project is intended to make more water available for various

farming -activities such .as paddy, upland  crops, orchard, livestocks, and

fish culture. ‘The upland aré'_as area are iraditionally dependent on rain-

fed agriculture and are subject to unstable productions; however, the

upland._arcas' have roccived less water resources investment in the past.
By iniplcm’enting- medium and small scale projects, storage may be
increased from the present level of 4% to 10% of total run-off in the
upland area.

1t is recommended to conduct a study for identifying potential sites of
medium scale projects in the upland areas. Small scale projects are to be
‘requested by local people and submitted to the central government

- through - local governments, and then thc National Water Resources
Commitiee makes coordination for their implementations by various
agencics, Since the implementalion of large scale  Pasak Dam project is
recommended by the UCR Study, coordination of medium and small scale
projects with the Pasak Dam project will be- necessary in terms of water
- TeSOurces dchldﬁment and beneficiaries. It should be noted the
importance of avoiding pos’siblc.ovcrlaps among medium and small
projects as well and the coordination role of the National Water

Resources Commiliee will be very important.

Water consetrvation by ciealing water storages 4t an on-

o-farm level.

This project is intended to make more -water available for farming

“activities and at the sam¢ time o improve the environment by

increasing ' vegetation on the upland areas. Water conservation may be
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made by creating water storages in various forms such as 'a farm pond

and raiscd-bed cultivation.  This. activity should be performed clthcr by

an mdmdual farmer at on-farm level or by. a farmers' group.

collectively and technical advices may be provided by the governmont

agencics.

y not be. sufficient for the whole dry
After watcr

Water stored in the - rainy season ma
season if catchment arca and the storage size are small.
conservation storages are created needs of more stable water: supply

will become high among farmers since they have the measure of water

'storage and they are accustomed with usmg water for agncultural

actlvmes _ Then, needs and preparedness of farmers to rzmplcment the
medium  or large scale Teservoir projects . will increase. -With its
1mplementauon the medium . or large scale rcscrvoxrs may be connccled
wtth the farmcrs storages" and this arrange will result in high

efﬁcwncy in the government investment of medium and large scale

: pro_;_e_c_l .

Implementation of Pasak Dam and related irrigation projects, if its

feasibility study indicates efficiency in investment.

_This project. is intended to increase water availability in the upper east

delta and particularly at Sara Buri area. The original project objectives
were 1o incrcase water availability in the fower east delta and to

m_itigate_ﬂobd at. the downstrcam of Rama VI Barrage and in the lower

‘east delta, It is recommended to shift the major beneficial areas of water

supply from the lower east delta to Pasak basin and upper east delta. The

Pasak River basin deserves to receive the benefits from the . project

‘since a part of the basin has to sacrifice the area to be inundated by the

FCSErvoir.

Therc are two- proposed sites for the Pasak Dam: at Phattana Nikhom as
upstream site:émd Kaeng Khoi as downstream . site,  The UCR Study
recommend the upsiream. site. This is because compensation would be

less at the upstream site than the downstream site and the upland- arcas

of Lop Buri and Sara Buri Provinces have a chance of utilizing the

reservoir by both reservoir releascs. and pumping from the reservoir.
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5.2

This project will “increase the - flexibility of water management in both
thie uppér and lower cast delia,  Such- flexibility will be gained by the
following manner.  After the completion of the dam, the upper cast delta
can ‘utilize more water from the Chai Nat-Pasak Canal and this increased
amount may _bé substituted ' by the Pasak Dam release for the lower eést

delta. By having two sources of water, the cast delta will gain flexible

- water -management.

- The benefits of the dam “are not only for the agriculture, It has multi-
. purpose. bengfits and -more explanations -are given in the following

sections of ‘domestic - water and- industrial water for the Pasak Dain

Project: The responsible -agency is RID.

Domestic Water

The following measures should be taken to facilitate domestic water supply

1)

2)

Water quality control measures for rivers and -canals

This measure is intended to secure the sources of domestic water supply

in the UCR. Natural rivers and irrigation canals play an important role

for. domestic water supply. Water quality . conservation is vital for urban

and rural populations in the UCR as well as its downstream region.
Since groundwater ‘in the UCR often contain iron and salt, it is difficult

to replace surface water by groundwater even when surface water is

- polluted; and therefore, it will be essential to keep quality of surface

water at the present level: Details of water quality monitoring and

. conirol are described in the technical paper of Environmental

Management. The local government the ONEB and the RID should be the

important - agencies.’

‘Implementation of Pasak Dam ‘Project to -augment dry season flow for

Sara Buri. and Kaeng Xhoi urban water supply.

- This '-pmjeci was originaily intended to irrigation water supply and flood

control.  However the project's implementation wiil augment water
available. for Sara Buri and. Kaeng Khoi sub-region, -where urban and

industrial developmeht is planned in the UCR development study.
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3)

5.3

Therefore, this project should aim at muiti—,purposc water: supply as well

as flood control.

Water diversion' from Macklong River to BMR

This project is intended to obtain a new source of water from Maeklong
River for the BMR water supply. At Chai Nat Dam, water is diverted to
the: Tha Chin' (Suphan) River for irrigation and against salt wa_ter'
intrusion. 'When - water diversion from Maeklong River 10 Tha - Chin
River is made at the rate of 45 m3/second through Klong Tha San Bang
Pla, water diversion 1o the Tha Chin River can be reduced and more _
water can be diverted 10 the Chao Phraya River. This diversion from the
Mackiong River to the Tha Chin River is cxpected 10 complete in 1989 by
the RID. S - Lo

After its coﬁlplction, Metropolitan Water Works Authority plans to
increase  intake rate, from 25 - 30 m3/second of the present level, lo 60
m3/second of the year 2017 domand level. This future demand is for the
casl bank of the BMR and future demgnd of the west.bank of BMR, at the

. rate of 25 m3_lsecond, is expected to be met by the diversion from the

Macklong River to the Tha Chin River. The MWWA will have to
constriuct a diversion canal, from the Tha Chin River to the BMR, and a

treatment plant at the west bank to implement this plan.

Industrial Water

Industrial water supply will be made mainly by a private sectors and: possibiy

by the Industrial Estate Authorily of Thaitand. Thercfore, the public sector

may play roles of: (i) 1o develop water resources by a major storagés;- and (i) to

facititate the access to the water sources by the indusiries, either. individvally

or colleciively. The second _rolc'shuu'ld be conducted by institutional

arrangements. - ‘The following: measures should be taken :to facilitate and to

control industrial water supply.

1)

'implementation- of the Pasak Dam  Project

As the first role of developing water resources by a major siorages, the
Pasak Dam - Project will ‘contribute to industrial - water supply by
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2)-

5.4

- incréasing: water availability ncar-Sara Buri, This will allow more

flexible water resource management with the existing water source at
Chai Nat - Pasak Canal. The project witl contribute to the urban and

- industrial -growth at GSIC, ie., Greater Sara Buri Industrial Center,

which will have a significant impact 10 the rcgional cconomy.

_‘Therefore, the Pasak -Dam Project should be promoted from the view

-point - of -needs in regional economy.

Study -of groundwater .potentials in Sara Buri Province.

This project is imendcd to . facilitate and to control groundwater use by
the industrics.. As described above, industrial water vses are expected to
increase in the Sara Bur Province. 1t is always beneficial to have
alternative sources of water’ supply and surface water and groundwater
can be used conjunctively, which is safc for industry and for resource

conservation as well. By evaluating  groundwater potentials in terms of

-locations and safe yield, it will facilitate industries to secur¢ a source of

- water supply and, more impottantly, it will restrict the industries - from

over-exploitation of groundwater. This study should be conducted by

the Depariment of Mineral Resources.

River Na’vigatioﬁ

Cdnsidcring the fact that river navigation is obstructed by shallow water
depth both in Chao Phraya River and Pasak River, it would be necessary lo
fake some measure for this .problem. In order to facilitate river navigation,
h_oWevcr,_ a. considerable amount of investment has to be made either by
comstrucling a navigation lock and dam or by low flow augmentation with
water resources development at the upstream of Chao Phraya River- and/or

international trans-basin diversion,

Consideration ha.s.m be provided to these- alternatives regarding different
benefiis:: a ﬁavigation lock and dam is beneficial for ravigation only, while
w.ater resources development for many purposcs. A study should be conducted
't(.) find the futﬁre needs of navigation and what measure will be necessary to
'faci_litate navigation, if investment Iis justifiable. = For the navigation lock and

 dam, the justiﬁca{ion may be made in terms of cost sharing and increase of
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navigation- necds in the fulure, The harbor Depariment is the responsible

agency.
5.5 Flood Mitigation

Flood mmgauon is made by a ‘stroctural measure and -a non- -structural
measure, The structural measure is provided: mainly by constructing

along rivers and canals. The RID has been implementing the measure to
Considerations sh0uld

This

dikes

protect agricuimral' fand from- flood water overtopping.
be given to a flood retaining function of the upper and lower delta.

activity of RID will be continued as a part of operation and maintenance for

the Chao Phraya Project.

Urban Areas of Chai Nat, Sing  Buri, Ant Thong, Ayutthaya, and Lop Buri are
subject to floodings.  Projects are proposed in a technical paper of urban and
human settlement -development.  Reference should be ‘made 1o the paper
regarding urban flood .mitigation. Although such- a mitigation measure is
implemented by municipal govemménts, coordination should be made with

the RID's activities. .
Addition to these structural measures, a new project is proposed as follows:

1) Improvement in operation sysiem of watcr control facilities of

the RID.

.This project is intended to facilitate effective drainage -through rivers
and canals. Components of the project consists of rainfall and water
level gaunging stations, telecommunication, data management, and a -
flood forecasting center. = The project should be implemented, By the
RID, in a coordinated manner with the improvement of water
management syétem recommended as a project of irrigation water.
Master plan: study was conducted- by the JICA under the name of Blood
'Forecastinfg -Sy_st_ém in the Chao Phraya River Basin' in -1988... Reference
should be made to the fep’orl-. |
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. 5.6 Water Re_sou'rce's De'\'.'elopment for the Chao Phraya River
Basin '

Project plans and idcas of wa‘tér 'rcs_ohr'ccs development at the upstream of
Chao Phraya River Basin should be '_ promoted- for the benefits of the whole
'basin_-incl_udih_g the UCR. These 'proje'cts are: Kang Sua Ten Dam, Kwae Noi Dam
and water diversion from international rivers of Salaween River and Mae

- Khong River. Various prbblcms have to be cleared before these projects are
considered for implcmentation. Althoﬁgh the achievement water diversion
from __thc_' interational rivers is not in the planning horizon of ycar 2010,
_.suc':h_ a project idea should be promoted in the international dialogue due to the

significant benefits to the Central Region.
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1. ORGANIZATIONAL STRUCTURE OF
WATER RESOURCES MANAGEMENT

There is awareness of the crucial role of the institutions -and organization
~playing in the process. of water resources development in the UCR. Most
frequently institution and organization have been discusséd with reference to
_irrigation water management. But in _'temxs of the UCR, two more aspects will

be discussed; industrial water and water supply for urban use.

In order to have better understanding of the management of water resources
m the UCR, it is useful {0 cxamine the whole picture of the organizational
structure of the government agencies which are involved in water resources

development.

1.1 Government Organization for Irtigation Water

The ‘Royal lrrigation Depanmant (RID) in the Ministry of Agriculture and
Cooperatives is direcily responsable for irrigation planmng The various

divisions and offices under this department arc illustrated in Fig. 1.1

By law, the RID is responsible for the devclopment'of “water resources for the
purposes of agriculiure, industry, domcsiic water, {ransport, energy, waier
retention, drainage, ﬂood' control and land development, and for drawing the
master plan for the development of water resources thretighout the country.
The plan is 1mplcmented by construction of dams, reserviors, weiss, 1rr1gatxon
canals and ditches. Iis responsibilitics also include pumping xmgatxon the
management of équnpmcnt, water disiribution, arrangements and the

maintenance of irrigation programs.

There arc 12 Irrigation Regional Offices (IRO) throughout the country. The
iRO 7 and 8 have responsibility “in operation and mainienance of the irrigation
préjecis in the UCR. The division of responsibility is that JRO-7 covers the
right bank of the Chao Phraya River whereas the 1RO 8 the left bank. The
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irrigated area of {_he two Regions are approximately 4 and 3.5 million rai
respectively. -

The organizational structure of the Opcration and Management {(O&M) tasks of
the RID, as shown in Fig. 1.2, consists of three main levels: O&M at Bangkok
Center Office, O&M at 1RO and O&M at the farm level

RID .office in Bangkok has Division of Operation -and Maintenance which is
rcsp‘onsibi'e for the tasks concerning administration, engincering, water
éomrol -and allocation, rehabilitation and repairment of irrigation facilities,
water fee collection, irrigated agriculture, ditch and dike construction, water
use at farm level including lhe wopcrauon and coordination wnth other

related agencies.

O&M at the regional lcvel, which is under cach RO, comprics two scctions, One
section administers O&M of the large scale irrigation project and it is called
"ijéct O&M. office", while another section called "Provincial Irrigation

Office” is responsible O&M of the medium and small scale irrigation project.

In. the UCR-. cach .sub—irrigation project under the Great Chao Phraya Scheme
is in ih.e line of command of "Project Q&M office”, which has organization to
control their project. arcas separately as shown in Fig. 1.3. The project
engineer is the head of the sub-project and administrates responsible area

through the water master and "zone man", who has 10,000 rai for his

supervision.

At-a farm level, O&M have been managed by farmers thcmselves. The "Water
Usér Group” is organizcd at the clearing and repairmeni. One water user
group comsists of the farmers who use irrigation water from the same diich.
Every water user group in the same sub-lateral is formed into. a sub-lateral
group which is called formally by the RID that "Administrative Group for
Using of Imrigation Water" These IWO groups work under supcrv131on of the

RID through the zone man.

Zone man who works most. closely with the farmer, has responsibility of
supervising water delivery in lateral and . sub-lateral canals together with
various structures. [Iis specific duties arc controlling water use, ensure

Sufficien{ ample irrigation waier ‘of fields, opening or closing of farm turnout
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regulator,: water rcquisition by ditch lcader or sub- laieral leader, scheduling
weed  eradication,

“For thé’ medium and small - irrigation - projects which are under the
admin‘istfati_bn- of '_Pro'vincial Irrigation office, O&M. are left to the farmer. ©
"Watef:usé'r-"ass'oci'ation is, then, encouraged by RID guidance to carry ount water
_management, In 1984, Mobile Campaign Uit (MCU) was eéstablished as an
advisor .to the farmers for providing technical assistance and guidance on.
water use. and management in the irrigated arca of medium and small scale
1rngatlon pro_lc:ct ‘MCU ' is nonicgisl.ative unit.  Therefore, no budget has .been

provided. The performance of the Unit in the UCR has thus been minimal.

1.2 -Government Organizaiit)_n for Industrial and Domestic Water

~Inthe UCR, the industries tap :water from both irrigation canal and
groundwater.  Though the industrial water demand is found less than the
available supply, more industries are .iikely to be located -around Sara Buri, so
that water demand for gfoundwatcr, Pasak River and irrigation canals will
increase.  Farmers have also shown an ‘increasing .imerest -in -using
groundwater for their cultivation. This is a result from the experience of
Sukhothai . and - Phichit - groundwater for irri'galion. It can be predicted that

private irrigation wells will become more popular in the upland of UCR.

Department of Mineral Resources (DMR) is the responsible agency in
controlling ' the utilization of groundwater under the Groundwater Act of 1977.

Accordmg to the Act, the direction on the technical principles of groundwater

management is. issued as;

1) Specifiéations for drilling and the construction of wells are provided

' | undcr the Act. - Standard forms for daily drilling reports, well records
and othcr mformatlon are prescribed,

~2)  Methods of groundwater exiraction and conservation are outlined,

3) Techmcal measures 1o protect - groundwater from pollution are deseribed

| and drmkmg standards have been  issued, and

4) chhmcal prmclplcs arg given for the dxsposal or injection of water or
hqunds into an aqucr through a well. The emphasis is placed on the

mon_l_tormg of waler quailty in the -affccted aquifer and neighboring
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“aquifer through a. network of - observation wells. (Thailand Natural. = -

Resources Profilc:ﬁS).

- The. UCR has been . dcvelopcd without sufﬁmcnt consndcrat:on of the effect -
In some arcas, the. pol!utlon

. Thig

which might give adverse effect .in .the :long run_
of grounwater by . pesticide, fertilizer and underground waste may effect.

should be controlled before  situation become worse. -

The - watcr demand for ulban use appeared to be in the same. situation as -

_ industrial water in terms of the demand and- supply which will face little -
problem.  The rural pipe. water supply is. undcr the rcspons:blhly of the
 Provincial Watcr Work Authomy (PWWA), established by the Provmcta} Water
Work Authority’ Act of 1979 At- present there arc- 674 rural water supply
service - arcas, whxch only serve about 5.1 percent of the national rural
popuiaﬁon “There are also approximately 20,000 ‘small-scale piped. rural water |
supply “schemes servmg addmonal four million people, which mcrcase the

total of the - rural populat:on served. to. 14.9 percent.

PWWA is a puﬁlib.enté.rprise under the Ministry of Interior, administered by a
committee Whlch consists . of, DG of Public Works Depanment, DG of Depariment
of Health, and other 7 appomted persons (Fig. 1.4). This committee has
functions on policy - pla;nmng and oversee all the piped watér supp'ly'
operation, There are 2 kinds of rural piped water suppfy; large scale and small
scale. The large scale rural 'p'iped water supply is implemenied in the
municipality area and- admin'islered by PWWA whereas small scall one is ..
implemented in Sanitar}; District, and administered by a sanitary district or a

community.
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Fig. 1.4 Physical Structure of Irrigation Canal
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2. WATER USER'S ORGANIZATION

It has bcen recognized that the water user organization had playcd an
important role in water resource development, especially - in 1rr1gated
agncullural dcvelopment Thc formauons of organization and objective of
establishment are dependent on thc agency concerncd or initiated and type of
‘.water [ES0UfCe dcvclopmcnt.plmcct,_ For_mstance, the large, medium and
small project undertaken by RID, ‘pumping irrigation of the NEA or CPD.
Nevertheless, the major objectives of all are-to take rcsponsibil'ity on O&M of

irrigation system at some level in order to make the cfficient water utilization

from the project.
21 Historical Background

The water users have been the traditionally prestigious. water utilization
organizatibn with a'long history of about 160 years in Chai Mai Valley. That
.was called People Irrigation. There arc about 2000 wnits of Pcople Irrigation
at present, of which command area range from 300{) to 5,000 rai. The
organization is furiher dw;dcd into sub-groups, where a sub-group covers 500
to 1,000 rai. One sub- -group has its own chief 10 control diversion works. As a
general rule, the members of the sub-group shall present paddy to the- chicf
by 7 to 20 kg per rai as remuncration for operation of facilities in case of
achicving good yield. The operation and maintenance of the water
distribution facilities are practised habitually by members themselves. There
are also some rules imposed on the water allocation and on the repair wosk for

the facilities.

The first formal orgahizatidn under the attempt of RID, was established " in
1963, This organizaiion- was the Water User Assoc.iation (WUA) at Ban Kud Ling
Ngeo Reservoir in Muang district of Udonthani especially for WUA. The
organization of such a WUA is shown in Fig. 2.1 Major aims of the association
are as: to p__romoling farmers understanding on value of water, water allogéuon

and maintenance of canal system and appurienant structure, {0 mediate
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conflicts among farmcrs in water use, to help the mcmbcrs in buy and- sell

agricultural product including the preparation of farm cquipment  as well as
other farm inputs.

At present, there are 167 associations scattered throughout the country. ~ RID
had found out that WUA did not function well.. Tt covered too large in area and
composed of many members, Therefore, it was too difficult to communicale
and oversee thoroughly. The othér reason which RID pointed out was lack of a
law 1o enforce the one who broke rules or regulations, So in 1974, RID had
proclaimed their -attempt 1o _prémote and establish_ Water User Group (WUG) as a

basic group (or basic unit) and to delay WUA’s promotion.

WUG is known as the organization among the farmers within the same farm
ditch. The covered arca.is so small with simple organization function ...

(see Fig. 2.2). Therefdre, RID expects that the farmeérs can leamn faster and will
be the first step of development process. The aims of WUG are 1o work on water

distribution, ditch cleaning and repairing at on-farm level.

After WUGs at farm ditch level or basic grotp functions well, every WUGs in
the same lateral is formed up into a lateral group which is called WUG at lateral
Icvcl {sce orgamzauon in Fig. 2.3).. Furthermore all WUGs within the same
main canal or the same zone is formed as ‘the Administrative Group for -Using
Irrigation Water (AGUIW). This new group has similarity in organization
structure as WUA, except that the AGUIW does not legally register. This
strategic approach has initiated since 1989 under the guidallce of Working
Group IV of RID's Irrigation Im.provement' Programme which is part of 'thé'
process in strengthening WUG. The Water User Organizations like WUG,
AGUIW, WUA, cngaged by RID have the major aims on the irrigation activities.
The others such as agricultural extension and cooperative promotion are the

sccondary.

Another form of Waier User Organization is the Water User Cooperative (WUC);
which is regisicred by the Cooperative Promotion Depanment wucC exists in
the area under the water resource dcve]oprncm of CPD herself, pumping
irrigation under the National Energy Administration (NEA) and some of RID
arca within the land consolidation project. Tﬁe_ major task is to wofk in the
water allocation and mainten_ance. at various levels even upto main canal |

level.. As onc kind of the agricultural cooperatives, it may attempi- to include-
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the other. activitics such as farm input distribution and farm credit provision.
It helps in collecting clectricity charge in the pumping irrigation and also
col_leéting Q&M fce in land consolidation arca. The organization.structuﬁ: and
the size of covered area are similar to WUA., WUC will have onc cooperative in
each pumping schetie of either NEA or CPD area. At present, there are WUC of
101 under NEA, 17 within land consolidation area and 11 under CPD scattered
thr(’)ughout “the  couniry,

Presently, there are, fimitation of both numbers and activities of water user
organization ‘within the Chao Phraya Préject as indicated in Table 2.1.  There
are only 7 WUCs covering 33,800 rai out of 551,000 rai under land consolidation
area, even’ 150ugh, this type of on—‘f‘arm development has the highest potential
in agricultural &cvélopmcm, The highest numbers of legaily formation
belong to _'WUA which was the first atternpt of RID in promoting 25 years ago.
The 217 WUGs, gathcred from the source of information, might not be the
exactly number. There is just only one AGUIW in the UCR.

2.2 Existihg Performance of Organization

There are some numbers of organizations which have successful performance
in Chao Phraya Project. Teang Tac Water User. Cooperative is one of them
whlch won a fourth prize of annual contest under RID program last year. It is
'in Boronmathat Project (see the location in Fig, 2.1 of Part I, composes of 19
-groupé énd'46 sub-group (farm ditch). Cooperative area covers 1 zone of 8,000
rai in interisive land consolidation project. The active performance arca is as
follows: cooperative handle the water allocation by themselves within the zonc
uider the g’uidancc of zoneman, the members clean the farm ditch twice a
year before beginning of growing reason. The famm ditch nced to be dredged
_once wnhm 2 3 years by hiring a backhoe from the private and thc members
~in the same dnch will shate the cxpendlture An other one with good
performance and should be mentioned is Ban Rom Water User Association
which had won the first prize of annual national conicst last year, It located
within 2. zones of Roeng Rang Projecl, coverage arca of 22,772 rai under ditch
_ and dikﬁ program, The outstanding activities were as follows: the members
helping in dredging. the -9 'farm ditches of 9.696 km. long, cleaning the farm
ditch twice a year, the budgel and labour in construcling thc association's
office, negotiated with. the Lop Buri Seed Center to make the contact for the

: mangbean sced production, collecting O&M with the rate of 3 Babtfrai, seling
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‘up the irrigation rotation schedule among the members, Upon the success of
this association, project staffs of RID gave very strong encouragement to (he
WUA committee,

_Frdnf-th(:' previous studies, it was mentioned that the performance of the water
user organizations were found to be largely unsuccessful. The possible

reasons which might limit performance are collectively as following:
1) Farmers' Attitude

('1) Farmeérs do not have cqnfidcn'l to obtain benefit from the

' activities. '

(2) ‘Non-members have the same opporiunity in using the waier as
‘member (no penalty by law).

(3) Rule and regulation can not impose within organization,

(4) Water is free for farmers. '

(5) All of irrigation infrastructures belong to government, so the
government has the responsibility to undertake maintenance

accordingly.
2) Inefficient Service from Irrigation Agency

(1) Iﬁ:proper design, layout, construction and maintenance of
~jrrigation’ system.

'(2). Inability to deliver adequate crop ~water rcquirement.

(3) Inequitable and uneven distribution of water.

(4) Inter;related activities of concerncd organization are not
systematically performed.

(5) - Lack of co-ordination and co-operation with key external
institution.

(6 Reluciant support to waler user organization.

(7)) Lack of'éieaﬂy stated functions and objective.

- {8) ' Imadequate “trained and motivated siaffs.
3) - -Loiv Participation from the Numbers

(1)~ Establishment is not- initiated from the farmers themselves.
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(2)

(3)

(4)

(5)

(6)
(7)
(8)
D)

Certain political influence brought in by organization have
obstruct organization structure.
Members are ignorant about their rights and arc selflsh

- Farmers are not accustomed 10 a formal organization operated by.

certain rules and rogulations.

Organization structures introduced by government agency are
too complex and difficult to understand.

Layout of canal and drains govered only by topography and soils.

'Farmers do not obey the leader and government. staff,

No law enfor_cemem for imposing rule and reguiauon,

Some of them are part time work in the farm.

4) Lack of Strong Leadcrships.

(1

(2)

(3)

(4)

No ipcentive for them, such as remuneration
Lack of knowledge and skiil
Lack of leader character

No confident in administration

5) Lack of Management Skill

(1)
(2)
(3)
(4)

6) The

(1)
(2)
(3)
(4)

‘Lack of basic management skills.

Lack of Coordination between administrators and members
Lack of communication -with agenciss concerned

Lack of financial mobilization - skill

Other Unfavorable Environments

Lack of commuous support from the officials
Poor farmmg practices and inappropriate crop typcs
Lack of ‘capital or cr_cdtt.facxlmcs as well as marketing

Expansion of urban and industrial zone into agricultural -area

It is noted that there are differences in.the level and nature of irrigation as -

well as waler resource devélopmént across the UCR, and the variations in

organization and institutional. arrangement,. So, an inadequate performance

in one place may caused by only some of shoricomings mentioned above.
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2.3. Proposed Water User's Organization

Managc'menf of irrigation systems can be one of three basic forms as:

1 maﬁ_agem;m by government personnel {or by some pfivatc agency),

2) management - by ‘users themselves and 3) some form of joint management by
users - and agency staff. (At the most is in the third form which shares
résponsibilit’y);* The attempt of this proposal will describe in categories as
followings: -the role and responsibility for the water users and agency
concerned, process in strengthening watcr user organization, stage
development on operation and maintenance responsibility, and

recommendation.
2.3.1 . Role and Rasponsibility

The prospective degree of sharing in management between the water users
and - agency staff' are’ mainly dependent on the project types and policy of
agency concerned. - Under gfﬁvilati(’)nal system of large and medium scale
project ‘engaged by RID, the physical irrigation system is complex. - Generally,
the water users need to underiake O&M at on-farm level as the WUG. At ihis
level, RID siaffs will take O&M responsibility from a water source down 0 a
turn-out and also supervise the WUGs relevant their activities at on-farm. The
WUG is a fundamental form. Therefore, the organization structure must be as
simple as possible. It may compose of one leader and one or two assistant

leaders depend upon the coverage arca size.

The water user. organization at a sub-lateral in large scale project and at main
canal : or .the..wh'ole project ’in the medium scale project is called WUC and WUA.
In forthcbming ‘years, the responsibility: of O&M for the organization couwld be
at-this level also. .The main tasks of organization will bc a set up of the crop
plan, water allocation plan and implementation, and to clean and minor repair
ofﬁ the canal, The technical advise in those activities will be supported by RID
and relevaﬁ't agencies.  This kind -of organization has the common intcrest in
utilizing 1rr1gat10n water from the same source for the agricultural
pmducuon. The major aims must be move emphatic in water allocation,
solving the water use conflict and mainfenance work. ‘The others like
economnic acuvnty such as: markctmg, farm input distribution - and farm credit
provision. will - be the sccondary WUC will be the most suvitable one which

presently had been ofganized in the arca under Land Consolidation Project. It
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should be sct up even outside of land consolidation arca “wherever- agticultoral

potential is high in the future. The organization structure can be simplified
from the original one as shown in Fig. 2.4, The function of organization can

be mentioned as follows:

Adini.nisti' j atral Committee: administer the organization work, policy.
making, . ncgouauon and communication - with government - agencies-
concerned .as well as others ;nterestcd prwate sector, protect -the rule and
regulation, solve the conﬂict' among the members.

Advisory _Committce: giving the advice to central commitiee

Subcommiiiee jn Irrigation Acﬁﬁm: in charge with crop plan, water

allocation plan and implementing, maintenance work, solve the irrigat_ion
conflict, collecting the O&M fec and electricity charge - in pumping irrigation.
Subcommitiee in_Economic Aclivily; in charge with farm input distribution,

farm  credit provision, contract farming, marketing, and the other interesied
aspects besides irrigation activity, This subcommittce should be set up after
irrigation - activity ‘has been functioning - effectively, but exceptions depending
on locality; ' o : .
Water_User Group: the WUG in this organization means both the WUG at on- -

farm level and at lateral or main canal level as well. The tasks and dutics

would be the same as previously mertioned,

WUC should be also implicd in pumping ‘irrigation as well. One pumping
scheme will need only one WUC. For small scale project, the objective, is to = -
provide water mainly for domestic use of villagers, sccondary for agricultural
purpose such as livestock raising, growing vegetables during dry season, and
fishery.  After construction is completed, the responsibility in mainienance
and water allocation is transferred to the Tambon Council which jurisdiction is
over the site of the project. Formation of cxisting WUG structure over the “site
should be enough. The reasons of having inadequately utilized or improperly
maintained, come from low participation from the members. So, it nccd to set

up ihe smtable strategy in strengthening the exlstmg organization,
2.3.2 Process In Strengthenlng Water User's Organization. -

From historical background, the Pecplcs Irrigation in the North. has been. weil

managed as an organization contnbuung to rural socwty with htstonca[
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Fig. 2.5 Prdgressive Development on O&M Responsibility
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some of them has been dissolved already. The one of main reasens for failure

come from the top-down policy which attempt (o cstablish WUG with a blue
The context affcctmg the nature of farmers for

print within a limit of time.
physical and

participating ‘in thc activity are social, political, culiural,

economic characteristic of communities. The water uscr organization’ is a kind

of community development which need some time in _ihe
The process in strengthening may

process and should

stari from their own circumsiances.

express as follows:

1) Community Preparation: study all ‘the existing contexts affecting the
nature of farmers’ participation in the activity, lcamn to know them,
giving the knowledge and encourage them in managing the use of
water by group. Look for the onc who might be the leader of that
group. |

2) Form up the water user group as the fundamental group at on- farm
level. The designed management function of water user group at this
stage must_hc. as éimple and indigenous as possible.

3) Enlarge the water user group ai lateral level and up to main canal or the
whole project later on, whenever the previous ones are well
functioning organizc.'

4) Register as legal institution, either WUC or WUA depending on agency

concerned. WUC would be. more favorable.

In the processes, they need intensive dialogue and support by concerning -
agencies based on the philosophy of "learning by doing". Training via Study
tour and demonstration arc also necessarily undertaken. = The phase in water
resource devclopment may categorize as: project planning, proj'ect design,
construction, operation and maintenance and modemization. The processes in
strengthening could be introduced in as earlier stage of development as

possible.
2.3.3 Periodical Development on O&M Responsibllity

The higher dcgree of involvemeni in O&M activity coming from water users

especially in agricultural production sector, may nced some period of time in |
development and process. The private sector should be encouraged'.im}olvihg
in the activity also. Nevertheless, there are numerous ' components concer.néd

such that -the completeness of physical infrastructure, water . quantity and
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quality, budgetaz‘y,-:_sacial and economic back'gro-und of human resource
concerned, -etc.  The overall view of the strategic pl-an may be cxpresscd in
term of percentage involvement from agencies concerned and iime scale as
showh_ in Fig, 2.5. The pumping scheme, medium scale project and the area
under land consolidation broject may have the higher potential in this
strategy.

Further recommendation for proposal water user organization are the

following:

1) Try to promotc water user organization in such a way that they are not
only social organization but also economic or producers' organization.
2) Tt should be realized that the success of a given irrigation project
requires effective participation of strong farmers' organization, and
should use the systematic approach in which irrigation system is
designed to fit people's nceds and capaciiies,
3)- Farmers should be treated as a key paricipants, not just a
' supplementary element of the sysiem.
4) - Irrigation projects should be initialed by the majority of water users.
5) -Specialized agency of government should play their major role in
. concerned activities such that ihe community preparation and
'development should be undertaken by Community Development
Departmeni, etc. -
6) It should include the subject relevant irrigated agriculture in
curriculum of secondary school. That will be basic knowledge of the

new .generation,
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3. LOCAL PARTICIPATION IN WATER
ALLOCATION FOR CHAO PHRAYA
DELTA

Chao Ph.raya delia is located in the lower Chao Phraya basin. . The total project
area is 7,808,000 rai, consists. of 25 irrigation projects which is administered by
 RID. The main sources of water come from Bumiphol and Sirikit dam which
“are the multipurpose reservoirs locating outside of the della at upper Chao
Phraya basin. - The waler released from these (wo reservoirs - passing turbine 10
generate clectricity.  Pamial flow reaches Chao Phraya dam. this amount of
flow plus available water at Rama VI Barrage is diverted to the Chao- Phraya
delta by canals and rivers. The difcrlcd water will be uiilized for irrigation,

domestic, industrial, navigation, water quality and salt intrusion control.

The project covers quite large area with complexity in land use, irrigation
facilities, and also consisting of numerous agencies concerning water ement
and utilization. = Thc problem of water shortage are in' the present and future
paﬁicularly in the dry season, Therefore, it is nccessary to improve the

institutions relevant to water allocation.

3.1 Present Institutional Organization and Procedure in Water
Altocation

The main tasks of responsibility in water allocation within the Chao Phraya
délla belong to RID. It conmsists of 25 irrigaiion projects; 14 of thcrh located as-
the west bank of Ch.ab Phraya river, is administered by RID region 7 office at
Chainat; and on the east side, Region 8 office administered 10 irfigation
projects and one project belongs to Region 9 office. Each project has the
project office in the project area under the responsibility of Pr()jcct Englnécr,
Each project area is dwzdcd into several sections, where in a water masters are
assigned. The area is also divided, within a section, into the zone with in

charge of zoneman. The size of zone may vary from 6,000 1o 12,000.rai
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depending on. the type of on-farm development. At farm level, the

responsibility belong to the farmers themselves.

Duc to water: shortagc in _thc Chao Phraya basin, a mathematical simulation
model was d(_:Véloped by RID with help of the ACRES INTERNATIONAL INC, of
Canada.: 'The purposc is to sct up a program of water rclease from reservoirs
and allocation to project areas. Even though, the computer program was
introduced in water allocation, it ‘still had a serious water shortage because
most farmers planted seccond rice in the dry season more than the available
water can éupply whetever the rice price was very high. To deal with this
situation, MOAC had set up a commit;tcc called "Committee for Promotion and
Supervision of Dry ‘Season Crop Program" io make a target plan, promotion
methodology and regulating -the plan for crop diversification during the dry
season. ‘Minister of MOAC is a chairman. The committce members consist of -
represenlativés from égencics concerned, This commiltee was - established in
1981, There is a subcommittec under this committee called "Subcommiitee for
Planning and Promotion of Dry Season Crop" to be s supporling institution of
the major committee. The director general of DOAE is a chairman and the
director of Planning and Special Program division of DOAE sitting as secretary

in the subcommitice.

The subcommittee had set up the policy in making the crop plan for dry season

as followings:

|9 The areas; which were not planted in the previous wet season, would be
the first priority.
2y  The damaged area causing by other flood, drought or the others
obtaining the produciion less than 50 percent in the previous wet
. geason which cover the area greater than 300 rai. This whole area will -
allow to grow.
3) The area is inturm of rotation will be considered in the third priority.

4) - The other areas under ihe completion of on-farm development would be

- taken -as the last priority.

At presenf,_ water allocation for the dry season is decided after the wet season
based on the -amount of water available ‘in the two main reservoirs. The

meedﬁrc wi.li. start with the crop and water allocation plan as followings:
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1)

2)

3)

4)

5)

6)

7)
_ .

9)

Each irrigation prolcct office makes target crop arca within the project.

The target area would be taken from ‘the historical datas of intum-

rotational area. The weckly water demands for the whole season arc
also estimated (during carly of Scptcmbcr) ' ‘
RID regional office collecting targel crop area from all of 1mgauon

prOJccts The wcekly water dam and for the whole season at the main.

regulators of the togion and at each project as well are also estimated.

These matters are submitted to the mam_ RID office in Bangkok. {during

Sepiember)

 Subcommittee for Planning and Promol_ion of Dry Season -Crop holds the

first meeting in Bangkok. S_ubbommittec will oversee - all . the issues
concerncd such as amount of available  water from the reservoirs, the
size of iarget crop are, the .price of production as well as the water need
to supply for thc-o_ther. uses, and- sél up the strategy. (during October)
Working group of RID 1o study and make adjustment on fargel crop area
and water allocation plan basically from the informations obtained
from the regional office, EGAT, and stratcgic plan from the

subcommiitce. (during October)

Subcommittee for Plamning ‘and Promotion of Dry Season Crop holds the

second meeting in Bangkok. The meeting decides a certain numbers of
areas, and kind of érops to be grown, and sel up the definite plan
submitting ‘to the committee. (during November)

The committee for Promotion and Supervision of Dry Season Crop
Program holds annual meeting in Bangkok. The crop dry secason plan
will be approved. (during November)

Workshop is held in the region by Pilanning and -Special Program
Division of DOAE. . The dry scason crop plan is informed and discussed in
the meeting. (during December) '
RID regional office adjust the crop and water allocation plan for each
irrigation project within its region and in form irrigation project.
office. (durmg December): _

The irrigation project office adjust the c10p and waler allocation plan
within the responsible” area.  The public relation will be made in some
ways of the others as: submitting the plan to the local agencies |
concerned, inform in'the-.mumhly.mccting of - Provincial Development
Committee, District Development Committee, Tambon Council; - meeting
with head of the villages, head of WUC, the water users in the village -at-

lcast once in one zone.
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Working -Group for :Prom'otion of Dry -Season Crop is set up year by year in
some provinge. - The "deputy- governor. sits in at ‘a chairman and assistant of
provincial agricultural cxiortionist as a secretary. The main aims of this
working group are to make dry scason crop promotion plan, monitoring and
controlling the planted area within the province, collecting all informations

and problem’ rising concerned to be submitted to the governor,’

For water- allocation, RID sct priotity criteria of utilize water from the
rescivoirs as multipurpose use. The priority for the water. supply will be in
the order as followings: '

1) - Domestic use for BMA as 2.5 MCM a day with partially use in urban arca
' under " PWA. - o '
2) - :8alt intrusion conirol for Chao Phraya and Tha Chin river as 7.7 MCM a

“day. .

1) Domestic and industrial use _

4) Navigation in Noi, Supan and Chao Phraya rivers all year round

5) The ‘rest of water using for dry season crop, fish and shrimp pond, and
etc, '

The water for planting the crop is the last priority. The RID main office set up
weekly water allocation plan at the 6 main head regulators for the delta
(4 under Region 7 and 2 under Region 8). Furthermore; the regional office set

up the weekly water supply plan at main regulators of each irrigation project.

During the dry irrigation scason, the water allocation in the delta has been

implemented in the process as followings.

1) . Water demand forecast is made by the RID main office based on the
weekly past progressive cultivation arca submitted from the projects.

2) - Request of water releases is made to EGAT office. by the RID main office
based . on the amount of water allocation :schedule.

3) The RID: main office determine water allocation at 6 main regulators. -

49 “The 'RID regional offices determine water allocation to each irrigation
project area, based on the ratio of water allocation plan and amount of

water availablc, and
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