
Chapter 3 
The Study Site

3.1 Northeast Region /  Khon Kaen Province
Thailand can be divided into seven physiographical regions, namely Central 

plain, Southern coast, Northeast plateau, Central highlands, North and west continental 
highlands and peninsular Thailand. Khon Kaen province, where the study site is 
located, belongs to the Northeast plateau. Its physiographical characteristics are 
described as follows:

The undulating or rolling landforms in the northeast plateau 
comprise of several small watersheds which drain into two 
principal rivers, the Chi and Mun, flowing into the Mekong River.
The physiographic pattern of high plateau is typical in this region 
(Aekaraj, 1997).

The Northeast region has the total river basin area of about 168,846 km2 with 
an average annual run-off volume of 434,969 million m3/year(Aekaraj, 1997). 
Among those river basins, the watershed of the Phong River almost covers the entire 
Khon Kaen province (USAID, 1993).

The average annual rainfall in the Northeast region for the 30 years, between 
1966 and 1996 was 1,384.2 mm of average annual rainfall, which actually exceeds the 
figures for the Central and North region. However, the rainfall distribution in the 
Northeast region is rather uneven, and reservoir storage in the region is not sufficient to 
store enough water to cover local demand, which causes water shortage within the 
region during the dry season (Aekaraj, 1997). Therefore, despite the fact that the 
annual rainfall is not less than that of the Central and North regions, the Northeast 
region suffers from water shortages, and it is increasingly difficult to meet growing 
demand for water. In every basin of the Northeast region, there are competing water 
uses among agriculture, energy, municipal and industrial development, tourism and 
fresh water fish production (USAID, 1993).

The largest dam in the Northeast is the Ubol Ratana dam. The Ubol Ratana 
dam is a multipurpose dam that regulates the flow of the Phong River through Khon 
Kaen province, built in 1967 by the Electricity Generating Authority of Thailand. 
The reservoir is 2,025 MCM, and the hydro generating capacity of the dam is 25 MW. 
The dam discharges 50,000 to 4,200,000 m3 daily and an average of 1.77 BCM per
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year (USAID, 1993).

Large-scale irrigation projects in the Northeast are less efficient compared to 
those in the Central region due to more difficult soil and topographic conditions 
(Plusquellec and Wickham, 1985). During the 1950s and 1960s, in the Northeast 
region, the RID built more than 200 small to medium sized irrigation projects which 
ranged from 2,000 to 3,000 rai in service area size (USAID, 1993).

One major irrigation project implemented in the Northeast region is the Small 
Scale Irrigation Programme (SSIP). SSIP was initiated by the Royal Irrigation 
Department in 1977. The programme aims to provide small scale irrigation to those 
areas which did not benefit from large scale and medium scale irrigation systems 
(Saito, 1997).

The SSIP had five following objectives:
1. Rainy season agricultural production;
2. Supply of water all year around;
3. Water supply for livestock;
4. Dry season production for household consumption; and
5. Water supply for aquaculture (World Management Association, 1992).

The Northeast Small Scale Irrigation Project (NESSI) was another major 
irrigation project implemented in the Northeast to rehabilitate seven medium scale 
irrigation systems in the region and develop a model for improving agricultural 
productivity at other medium and small scale irrigation sites in Northeast. The 
project was initiated by the Royal Thai Government and USAID in 1980 for a period 
of five years and targeted approximately 30,000 poor farmers in seven provinces in the 
region, namely Mahasarakham, Roi Et, Kalasin, Mukdaharn, Ubon Ratchatani, Buri 
Ram and Nakorn Ratchasima (Johnson, et al. 1989).

The project consisted of the following components.
1. Rehabilitation of existing main and lateral canals to recover their serviceability. 

Construction of main ditches and farm ditches to ensure equitable water 
distribution to individual farm plots;

2. Improvement of water distribution efficiency by adopting rotational delivery 
method;

3. Adoption of a participatory maintenance approach whereby RID is responsible 
for the main system maintenance while the water users groups are responsible 
for the on-farm system maintenance;

4. Agricultural extension services to increase agricultural productivity;
5. Credits provided by the Bank of Agriculture and Agricultural Cooperatives 

(BAAC); and
6. Marketing and agricultural production inputs (Team Consulting Engineers,

1989).

There were two consecutive projects aiming to enhance farmers’ participation 
in O&M of irrigation systems in the Northeast. The first project, the Small Scale
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Irrigation Systems Project (SSIS), was implemented from 1985 to 1987 targeting 18 
projects in four provinces in the Northeast, namely Khon Kaen, Mahasarakham, Roi Et 
and Chaiyaphum. Under the project, Water Resource and Environment Institute 
(WREI) and Rural Development Institute (RDI) of Khon Kaen University carried out 
research to fulfd the following two objectives.

1. To look for appropriate methods for practical widespread implementation of 
small scale irrigation projects for government agencies such that use, operation 
and maintenance are voluntarily carried out by farmers; and

2. To experiment with the role of community organisers in small scale irrigation 
project development activities (WREI and RDI, 1987).

The Farmer Participation in Small Scale Irrigation Project (FPSS) was 
implemented as a follow up to SSIS. The project aimed to enhance farmers’ 
participation in management of small scale irrigation systems in the Northeast by 
introducing community organisers hired and supervised by RID. The project was 
implemented by WREI and RDI from 1990 to 1992. The project improved both 
farmers’ participation in irrigation management and understanding among RID 
officials about farmers’ participation (WREI and RDI, 1989, 1993).

In addition to SSIP, NESSI and SSIS, there have been many water resource 
management projects implemented in the Northeast Thailand. Some of the significant 
projects are listed below.
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Table 3-1 Key irrigation projects in Northeast Thailand
Implemented in Khon Kaen

Executing
Agency Budget Project

Period
Khon Kaen (Municipality) Water Supply 
Expansion Project

PWA NA 1991-

Regional Cities Development 
Project/Khon Kaen Municipal Sewerage 
System and Sewage Treatment Oxidation 
Ponds

IBRD NA 1991-

Farmer O&M Training Project Kfw US$3M 1990-93
Mise. Weir Projects PDA/RTG NA 1986-
People’s Volunteer Weir Program DOLA/RTG US$100M 1985-
Farmer Participation in Small Scale 
Irrigation Projects (SISS, FPSS II, FPSS
III)

Ford US$1M 1985-92

Thai Australia Village Water Supply 
project

ADAB USS5M 1983-86

Rainwater Tank Project CIDA/PCDA NA 1981-85
Nong Wai Irrigation Project IBRD

ADB
US$5M
US$24M

1975-86

Kfw US$92M
Ubol Ratana Dam IBRD NA 1960-65

Not implemented in Khon Kaen
Northeast Water Management and Systems 
Improvement Project (NEWMASIP)

EEC/RTG USS34M 1991-97

Thai-New Zealand Small Watershed 
Development Project

New Zealand USS19M 1988-90

Northeast Small Scale Irrigation Project 
(NESSI)

USAID/RTG USS11M 1980-89

Source: USAID, 1993

3.2  Water Resource M anagement in Thailand
Thailand receives two monsoons, the southwest monsoon and the northeast 

monsoon, which govern the climate of Thailand. The southwest monsoon 
accompanied by heavy rain begins in mid-May and lasts until mid-October. The 
northeast monsoon, which is dryer and cooler, comes from mid-October to mid- 
February (Aekaraj, 1997). There are 25 rivers running in Thailand, among which 
Chao Praya (178,000 km3) is the largest and drains most of the Central and Northern 
regions (USAID, 1993).
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As a major rice exporting country and with around 60% of the population in 
the agricultural sector, irrigation water supply has been one of the national priority 
issues in Thailand. Agricultural use of water was the main reason for developing the 
interest in more efficient use of water in Thailand, where water had been treated as a 
free resources until the early 1970s without facing any serious constraint. The major 
factors contributing to the growing interest in efficient use of water were:

(a) the rapid increase of dry season cropping since the mid-1960s;
(b) the introduction of rice varieties requiring higher water control 

standards; and
(c) the completion of irrigation facilities for almost all irrigable 

areas in some river basins, under prevailing levels of water 
resource development (Plusquellec and Wickham, 1985:1).

The most serious concern in water management in Thailand is the provision of 
water during the dry season, which is officially between January and June. This is 
especially prominent in the Central Plain’s main river basins (the Chao Praya, 
Maeklong, Ban Pakong, and Ta Chin basins) which supply the majority of water within 
the country (Christensen and Boon-Long, 1 9 9 4 ) .  Rainfall patterns and quantities vary 
from year to year. When the annual rainfall is relatively small, the country may face a 
water shortage. On the contrary, if they have a large amount of rainfall, then the 
country may suffer from floods. During the last ten years, Thailand experienced 
severe water shortages in 1 9 9 2 ,  9 3 ,  9 4  and 9 7  (Saito, 1 9 9 7 ) .

The demand for water has been increasing for agriculture, industry and 
domestic uses. Irrigation consumes by far the largest share of water among all the 
water uses in the country. Irrigated rice production expanded from 70,000 rai in 1957 
to approximately 4 .5  million rai in 1 9 9 0 ,  most of which is located in the Central Plain 
river basins (Christensen and Boon-Long, 1 9 9 4 ) .  Besides rice production, other crops 
also require irrigation as diversification of agriculture and production during the dry 
season has been promoted.

While the demand for water is growing, the supply per capita is limited or 
might be even declining. The TDRI working paper (Christensen and Boon-Long,
1994) reports reduction of the water flow into the Bhumibol and Sirikit dams, the two 
major dams in the lower North’s main river basin which supply most of the water used 
in the Central Plain. Main reasons for the reduction are increased water consumption 
in the North, the destruction of watersheds through deforestation, and less rainfall in 
recent years.

Allocation of water to various sectors in the country is becoming an 
increasingly difficult task. In Thailand, there are eight ministries with over 30 
agencies/departments and some 20 committees responsible for water resource 
management (USAID, 1 9 9 3 ) .  There has not been a single water allocation principle 
which all the concerned agencies can agree upon (Christensen and Boon-Long, 1994). 
Lack of coordination among responsible agencies is often criticised as an obstacle for
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efficient water management in Thailand. Major government agencies concerned for 
water management and allocation are listed below.

Table 3-2 Government agencies involved in water management in Thailand

Ministry of Agriculture and 
Cooperatives

Office of the Permanent Secretary 
Royal Irrigation Department 
Department of Agricultural Extension 
Department of Agriculture 
Royal Forest Department 
Land Development Department 
Department of Fisheries 
Department of Livestock Development 
Agricultural Land Reform Office 

Royal Rain Making Research 
and Development Institute

Ministry of Interior
Local Administration Department 
Department of Public Works 
Department of Public Welfare 
Office of Accelerated Rural 

Development
Department of Community 

Development 
Department of Lands 
Metropolitan Water Works Authority 
Provincial Water Works Authority

Ministry of Public Health
Department of Health

Environmental Health Division

Office of the Prime Minister
Electricity Generating Authority 

of Thailand (EGAT)

Ministry of Industry
Department of Mineral Resources 
Department of Industrial Works

Ministry of Communications
Department of Harbours 
Meteorological Department

Ministry of Defence
Naval Hydrological Department 
National Security Command 
Headquarters

Ministry of Science, Technology and 
Environment

Department of Energy Development
and Promotion
National Environment Board

National Research Council of Thailand

Source: USAID, 1993:13
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Table 3-3 Main governmental agencies for implementing the rural infrastructure 
development plan of the 8th National Plan

Agencies
involved

Domestic Water Supply Agriculture Water Use
Wells Ponds Piped

Water
Large
Scale

Medium
Scale

Small
Scale

Farm
Pond

MOAC
ALRO X X X X
DLD X X
CPD X X
MASU X X X X X
RID X X X X X
DOF X

MOI
DOLA X X X X
ARD X X X X

PWD X X X

PWA X

MPH
DOH X X X

MI
DMR X

MOSTE
DEDP X X

Source: Sanyu Consultants, 1998

ALRO

ARD
CPD

DLD

DEDP

DMR
DOH
DOLA
MI
MO AC
MOI
MOSTE
MPH
PWA
PWD
RID

Agricultural Land Reform Office, Ministry of Agriculture and 
Cooperatives
Office of Accelerated Rural Development, Ministry of Interior 
Cooperative Promotion Department, Ministry of Agriculture and 
Cooperatives
Department of Land Development, Ministry of Agriculture and 
Cooperatives
Department of Energy Development and Promotion, Ministry of Science, 
Technology and Environment
Department of Mineral Resources, Ministry of Industry 
Department of Health, Ministry of Public Health 
Department of Local Administration, Ministry of Interior 
Ministry of Industry
Ministry of Agriculture and Cooperatives 
Ministry of Interior
Ministry of Science, Technology and Environment 
Ministry of Public Health
Provincial Water Works Authority, Ministry of Interior
Public Works Department, Ministry of Interior
Royal Irrigation Department, Ministry of Agriculture and Cooperatives
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T h e  O f f i c e  o f  t h e  N a t i o n a l  W a te r  R e s o u r c e s  C o m m i t t e e  ( O N W R C )  is  e x p e c t e d  
t o  t a k e  t h e  r o l e  o f  c e n t r a l  a g e n c y  in  w a t e r  r e s o u r c e  m a n a g e m e n t  in  T h a i l a n d .  O n e  o f  
i t s  p r i o r i t y  t a s k s  is  t h e  f o r m u l a t i o n  o f  a n  i n t e g r a t e d  w a t e r  r e s o u r c e s  m a s t e r  p l a n  f o r  e a c h  
r i v e r  b a s i n  ( A e k a r a j ,  1 9 9 7 ) .  T h e  O N W R C ,  t o g e t h e r  w i t h  t h e  N a t i o n a l  R u r a l  
D e v e l o p m e n t  C o m m i t t e e ,  h a s  t h e  m a n d a t e  o f  d r a f t i n g  g u i d e l i n e s  a n d  c o o r d i n a t i n g  t h e  
a c t i v i t i e s  o f  a g e n c i e s  r e s p o n s i b l e  f o r  v a r i o u s  a s p e c t s  o f  w a t e r  m a n a g e m e n t  ( C h r i s t e n s e n  
a n d  B o o n - L o n g ,  1 9 9 4 ) .

A s  t h e  d e m a n d  f o r  w a t e r  g r o w s ,  d e m a n d  m a n a g e m e n t  f o r  w a t e r  h a s  b e c o m e  a n  
i m p o r t a n t  i s s u e .  I n  1 9 9 2 ,  t h e  N a t io n a l  R e s e a r c h  C o u n c i l  ( N R C )  d r a f t e d  a  W a t e r  C o d e  
a i m i n g  t o  i n t r o d u c e  e c o n o m i c  i n s t r u m e n t s  f o r  w a t e r  r e s o u r c e  m a n a g e m e n t .  S h o r t l y  
a f t e r ,  t h e  D e p a r t m e n t  o f  P o l l u t i o n  C o n t r o l  ( D P C )  e n g a g e d  t h e  L a w  F a c u l t y  o f  
T h a m m a s a t  U n i v e r s i t y  t o  d r a f t  a n  a l t e r n a t i v e  W a te r  C o d e  ( C h r i s t e n s e n  a n d  B o o n - L o n g ,  
1 9 9 4 ) .  U p  t o  t h e  p r e s e n t ,  n e i th e r  o f  t h e  d r a f t s  h a s  b e e n  s u b m i t t e d  t o  t h e  P a r l i a m e n t  t o  
b e c o m e  t h e  W a t e r  C o d e .

T h e  R o y a l  I r r i g a t i o n  D e p a r t m e n t  ( R I D )  u n d e r  t h e  M i n i s t r y  o f  A g r i c u l t u r e  a n d  
C o o p e r a t i v e s  is  t h e  p r i n c i p l e  o r g a n i s a t i o n  c o n c e r n e d  w i t h  i r r i g a t i o n  d e v e l o p m e n t  a n d  
m a n a g e m e n t  in  t h e  c o u n t r y .  T h e  f o r e r u n n e r  o f  R I D  w a s  t h e  C a n a l  D e p a r t m e n t  w h i c h  
w a s  e s t a b l i s h e d  b y  K i n g  R a m a  5 lh in  1 9 0 3  f o r  t h e  c o n s t r u c t i o n  o f  t h e  c a n a l  s y s t e m  a n d  
t h e  i r r i g a t i o n  s y s t e m  in  t h e  C h a o  P r a y a  B a s in .  L a t e r  t h e  n a m e  c h a n g e d  t o  t h e  P a s s a g e  
W a y , t h e  W a t e r  D i v i s i o n ,  a n d  f i n a l l y  t h e  R o y a l  I r r i g a t i o n  D e p a r t m e n t  in  1 9 2 7  ( S a i t o ,
1 9 9 8 ) .

U n t i l  t h e  1 9 6 0 s ,  i r r i g a t i o n  d e v e l o p m e n t  b y  R I D  w a s  c o n c e n t r a t e d  m a i n l y  o n  
t h e  C h a o  P r a y a  P l a i n .  I r r i g a t i o n  c a n a l s  in  t h e  C h a o  P r a y a  P l a i n  w e r e  d e s i g n e d  t o  
f u n c t i o n  a s  f l o o d  r e l i e f  c h a n n e l s  t o  r e d i s t r i b u t e  f l o o d s  a s  w e l l .  F o r  t h e  i r r i g a t i o n  
s y s t e m s  d e v e l o p e d  d u r i n g  t h i s  p e r i o d ,  R I D  e m p l o y e d  a n  e x t e n s i v e  g r a v i t y  a p p r o a c h .  
A f t e r  t h e  1 9 7 0 s ,  n e w  i r r i g a t i o n  p r o j e c t s  w e r e  i n i t i a t e d  in  o t h e r  r e g i o n s  o u t s i d e  o f  t h e  
C h a o  P r a y a  P l a i n .  T h e  m a jo r  c h a r a c t e r i s t i c s  o f  t h e  i r r i g a t i o n  d e v e l o p m e n t  o f  t h i s  
p e r i o d  is  t h e  i m p r o v e m e n t  o f  t h e  t e r t i a r y  s y s t e m s  a n d  f a r m  d e v e l o p m e n t  w o r k s .  I t  is  
u n d e r s t o o d  n o w , h o w e v e r ,  t h a t  t h e  s a id  i m p r o v e m e n t  w o u l d  n o t  p r o d u c e  f u l l  b e n e f i t s  
u n l e s s  t h e  m a in  s y s t e m  is  i m p r o v e d  s i m u l t a n e o u s l y  ( P l u s q u e l l e c  a n d  W i c k h a m ,  1 9 8 5 ) .

O n e  m a j o r  c h a r a c t e r i s t i c s  o f  t h e  s e c o n d  s t a g e  o f  i r r i g a t i o n  d e v e l o p m e n t  a f t e r  
1 9 7 0 s  w a s  l a n d  c o n s o l i d a t i o n  w h i c h  w a s  s t a r t e d  in  1 9 6 6  w h e n  t h e  R o y a l  T h a i  
G o v e r n m e n t  r e q u e s t e d  t e c h n ic a l  a s s i s t a n c e  f r o m  t h e  N e t h e r l a n d s .  T h e  f i r s t  p r o j e c t  
a p p l y i n g  l a n d  c o n s o l i d a t i o n  w a s  C h a n a s u t  I r r i g a t i o n  p r o j e c t  in  S i n g  B u r i  p r o v i n c e  a n d  
f o l l o w e d  b y  C h a o  P r a y a  P r o j e c t  u n d e r  s t a g e  I  a n d  II ,  P h i t s a n u l o k  I r r i g a t i o n  P r o j e c t ,  
N o n g  W a i  I r r i g a t i o n  P r o j e c t  a n d  o th e r s  ( T o n g p a n  a n d  A p i b u n y o p a s ,  1 9 8 8 ) .

I n  t h e  N o r t h e r n  r e g i o n ,  f a r m e r s ’ c o o p e r a t i o n  u n d e r  i r r i g a t i o n  p r o j e c t s  i s  
p a r t i c u l a r l y  s t r o n g ,  w h e r e a s  f a r m e r s ’ g r o u p s  in  o t h e r  r e g i o n s  a r e  n o t  f u n c t i o n i n g  v e r y  
w e l l .  R I D  d id  n o t  i n t e r v e n e  in  t h e s e  lo c a l  i r r i g a t i o n  p r o j e c t s  s o  a s  t o  p r o t e c t  t h e  
t r a d i t i o n a l  f a r m e r s ’ i r r i g a t i o n  o r g a n i s a t i o n s  ( P l u s q u e l l e c  a n d  W i c k h a m ,  1 9 8 5 ) .  R I D  
h a s  r a t h e r  i n t e n d e d  to  e n c o u r a g e  t h e  t r a d i t i o n a l  o r g a n i s a t i o n s  t o  m a n a g e  i r r i g a t i o n
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s y s t e m s .  M u a n g  F a i  is  a  w e l l  k n o w n  e x a m p l e  o f  t h e  t r a d i t i o n a l  i r r i g a t i o n  s y s t e m s  in  
N o r t h e r n  T h a i l a n d .  M u a n g  F a i  is  a  t r a d i t i o n a l  w e l l - o r g a n i s e d  a n d  s m a l l - s c a l e  g r a v i t y  
t y p e  o f  i r r i g a t i o n  s y s t e m  m a n a g e d  b y  a  g r o u p  o f  f a r m e r s  w h o  g r o w  r i c e  u s i n g  t h e  s a m e  
w e i r  s y s t e m  ( T a n a b e ,  1 9 9 8 ) .  T h e  f a r m e r s  h a v e  t h e  r i g h t s  t o  w a t e r  a n d  t h e  
r e s p o n s i b i l i t i e s  in  i r r i g a t i o n  m a n a g e m e n t ,  w h ic h  i n c lu d e  “ t h e  a l l o c a t i o n ,  r e g u l a t i o n  a n d  
d i s t r i b u t i o n  o f  w a t e r  a c c o r d i n g  to  s c h e d u le s ;  m a i n t e n a n c e  a n d  r e p a i r s ;  a r r a n g i n g  
c e r e m o n i e s  a n d  r i t u a l s  o f  w o r s h i p ;  a n d  m a n a g i n g  d i s p u t e s  o v e r  w a t e r  a m o n g  f a r m e r s ”  
( T a n - K i r n - Y o n g ,  1 9 9 5 : 1 9 ) .  T h e s e  a c t i v i t i e s  a r e  o r g a n i s e d  b y  l e a d e r s  s e l e c t e d  f r o m  
w a t e r  u s e r s .  I n  o r d e r  t o  a s s u r e  t h e  i r r i g a t i o n  s y s t e m  o p e r a t i n g  in  a  g o o d  c o n d i t i o n ,  
l e a d e r s  h a v e  t h e  m a in  r e s p o n s i b i l i t i e s  o f  m o b i l i s i n g  l a b o u r  f o r  o c c a s i o n a l  r e p a i r s  ( T a n -  
K i r n - Y o n g ,  1 9 9 5 ) .

Office of Accelerated Rural Development

A s i d e  f r o m  R I D ,  a n o t h e r  m a jo r  g o v e r n m e n t  a g e n c y  c o n c e r n e d  w i t h  i r r i g a t i o n  is  
t h e  O f f i c e  o f  A c c e l e r a t e d  R u r a l  D e v e l o p m e n t  u n d e r  t h e  M i n i s t r y  o f  I n t e r i o r .  T h e  
O f f i c e  o f  A c c e l e r a t e d  R u r a l  D e v e l o p m e n t  (ARD) w a s  e s t a b l i s h e d  in  1 9 6 5  u n d e r  t h e  
O f f i c e  o f  P r i m e  M i n i s t e r  a n d  w a s  m o v e d  t o  t h e  M i n i s t r y  o f  I n t e r i o r  in  1 9 7 4 .  T h e  m a in  
o b j e c t i v e  o f  A R D  is  t o  r e l i e v e  r u r a l  d e p r i v a t i o n  a n d  u p g r a d e  t h e  q u a l i t y  o f  r u r a l  
p e o p l e ’ s  l i v e s  t h r o u g h  a c c e l e r a t i n g  d e v e l o p m e n t  o f  p h y s i c a l  i n f r a s t r u c t u r e  a n d  
i m p l e m e n t a t i o n  o f  s o c ia l  a c t i v i t i e s .  W a te r  r e s o u r c e  d e v e l o p m e n t  is  o n e  o f  A R D ’s 
a c t i v i t i e s .  F o r  t h e  l a s t  25 y e a r s ,  ARD h a s  c o n s t r u c t e d  s m a l l - s c a l e *  s u r f a c e  a n d  
g r o u n d w a t e r  r e s o u r c e ,  w h i c h  f a l l  in to  t h e  f o l l o w i n g  f o u r  c a t e g o r i e s :

1. p o n d  c o n s t r u c t i o n ;
2 . w a t e r  r e s o u r c e  r e h a b i l i t a t i o n  (for s w a m p s  o r  c r e e k s  w h i c h  b e c o m e  s h a l l o w  

d u e  t o  s o i l  s e d i m e n t a t i o n ) ;
3 . c o n s t r u c t i o n  o f  w e i r ;  a n d
4 . c o n s t r u c t i o n  o f  r e s e r v o i r  ( S a s i s u w a n ,  1 9 9 4 ) .

R e s p o n s i b i l i t i e s  f o r  t h e  m a n a g e m e n t  o f  i r r i g a t i o n  s y s t e m s  d e v e l o p e d  b y  A R D  
i s  p a s s e d  o n  t o  t h e  P r o v i n c i a l  A u th o r i t y ,  T a m b o n  C o u n c i l  a n d  f i n a l l y  w a t e r  u s e r  g r o u p s  
a s  d e s c r i b e d  b e l o w  ( S a s i s u w a n ,  1 9 9 4 ) .

According to Prime Ministry Act on National Water Resource Management 1989, small scale irrigation is defined 
as “all types of water resources namely reservoir, irrigation canal, pond, deep and shallow wells, swamps, creek or 
other water containers which consume less than 1 year of construction period and no compensation charge paid for 
land” (Sasisuwan, 1994:234).
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Chart 3-1 Process of irrigation system development

ARP c o m p l e t e s  c o n s t r u c t i o n  a n d  h a n d s  over the irrigation system to 
P r o v i n c i a l  A u th o r i ty .

P r o v i n c i a l  A u t h o r i t y  a s s i g n s  T a m b o n  C o u n c i l  t o  t a k e  o v e r  m a i n t e n a n c e  a n d
w a t e r  r e s o u r c e  m a n a g e m e n t .

Tambon Council organises a council meeting to select members of a water 
users group from farmer beneficiaries.

▼
W a t P i U s e f  G  ro u p , t a k e s  c h a r g e  o f  t h e  s y s t e m  m a n a g e m e n t .

S o u r c e :  S a s i s u w a n ,  1 9 9 4

S i n c e  1 9 9 5 ,  t h e  I n c o m e  a n d  O c c u p a t i o n a l  D i v i s i o n  o f  ARD has applied the 
c o n c e p t  o f  t h e  “ N e w  T h e o r y " ”  i n i t i a t e d  b y  H i s  M a j e s t y  t h e  King to its income 
p r o m o t i o n  a c t i v i t i e s ,  e s p e c i a l l y  c o n s t r u c t i o n  o f  f a r m  p o n d s  as a small scale water 
r e s o u r c e  f o r  a g r i c u l t u r a l  p r o d u c t i o n .  I n  t h e  f i s c a l  y e a r  1 9 9 8 ,  ARD allocated 65 million 
b a h t  t o  t h e  c o n s t r u c t i o n  o f  2 ,4 0 0  f a r m  p o n d s .  In  a d d i t i o n ,  ARD received 3 .8  million 
b a h t  f r o m  t h e  U n i t e d  N a t i o n s  D e v e l o p m e n t  P r o g r a m m e  ( U N D P )  f o r  another 200 farm 
p o n d s  ( A R D ,  1 9 9 9 ) .

A s  s h o w n  in  t h e  t a b l e  b e lo w ,  o n e  o f  t h e  a d v a n t a g e s  of farm ponds as a small 
scale i r r i g a t i o n  s c h e m e  is  t h e  h ig h  b e n e f i t - c o s t  r a t i o .  T h e  f a r m  p o n d  construction of 
ARD w i t h  t h e  f i n a n c ia l  s u p p o r t  f r o m  U N D P  u s e d  20,500 baht p e r  pond including 
13,000 b a h t  f o r  c o n s t r u c t i o n ,  3,000 b a h t  f o r  a g r i c u l t u r a l  i n p u t s ,  1,000 baht for training 
and s t u d y  t o u r  a n d  2 ,0 0 0  b a h t  f o r  p r o j e c t  m a n a g e m e n t .  While the annual net income 
of a p o n d  o w n e r  f r o m  a g r i c u l t u r a l  p r o d u c t i o n  is  e s t i m a t e d  to be around 9,600 baht 1-2 
y e a r s  a f t e r  t h e  p o n d  c o n s t r u c t i o n  ( D e v e l o p m e n t  C o o p e r a t i o n  Foundation, 1999).

The “New Theory” proposed appropriate method on a small piece of land based on integrated agriculture. 
Fanners’ land should be allocated in proportion of 30:30:30:10 for fami pond, paddy field, cultivated land for other 
plants and residential areas respectively (ARD, 1999: A).
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Table 3-4 Cost and benefit of different irrigation schemes
C ateg o ry A lte rn a tiv es

M u lti-p u rp o se  
p o n d  :

C o m m u n ity
pond

Sm all d iv is io n  
w eir

S m all re se rv o ir

U nit cost L o w est H igh H igh V ery h igh
B en efic ia l area H ig h es t L ow A v erag e A v erag e

U tilisa tio n Y ear round Y ear round S easonal S easo n a l
W ater

m an ag em en t
S im p les t C o m p lica te M o re

co m p lica te
M o re

co m p lic a te
M a in ten an ce S im ple C o m p lica te M o re

co m p lica te
M o st

co m p lic a te
S ource: D e v e lo p m en t C o o p e ra tio n  F o u n d a tio n , 1999:13

Royal Irrigation Department
A t p resen t, th e  R ID  has 4 5 ,8 6 8  o ffic ia ls  in to ta l, w h ich  is 3 0 %  in c rea se  in 

reg u la r  s ta f f  and 10%  in c rea se  in co n tra c t s ta ff  com p ared  to  ten  years  ago . A s fo r  th e  
fin an c ia l s ta tu s, th e  ann ua l b u d g e t o f  th e  R ID  for 1998 is a p p ro x im a te ly  3 0 6  m illio n  
bah t, w h ich  is 3.3 tim es  th e  b u d g e t o f  ten  y ears  ago , bu t abo u t 30 %  d ec rea se  fro m  1997 
(S a ito , 1997).

T he  R ID  c la ss ifie s  irrig a tio n  sy stem s in to  large scale, m ed iu m  sca le  and  sm all 
scale . I rr ig a tio n  p ro jec ts  w ith  a co n s tru c tio n  cost ov er U S $8 m illio n  an d  a  s to ra g e  
v o lu m e  o f  m ore  th an  100M C M  (m illio n  cu b ic  m ete r) are  ca teg o rised  as la rge  sca le ; 
p ro jec ts  w ith  a c o n s tru c tio n  co s t o f  U S $8 m illio n  - 0 .32  m illio n  as m ed iu m ; and  p ro je c ts  
w ith  a co s t o f  b e lo w  U S $ 0 .3 2  m illio n  and can  be  co n stru c ted  w ith in  o n e  y e a r  as sm all 
sca le  (U S A ID , 1993). It is a rgued  th a t m any irrig a tio n  se rv ice  a reas  a re  to o  la rg e  to  
sup p ly  w a te r  e ffic ien tly , and  th e  o p tim u m  te rtia ry  irrig a tio n  size  w o u ld  b e  a b o u t 20-25 
fa rm ers  in th e  a rea  o f  3 1 2 -3 7 5  rai (5 0 -6 0  ha) at m ax im u m  (P lu sq u e lle c  and  W ick h am , 1985). T h e  8th N a tio n a l E c o n o m ic  and Social D e v e lo p m en t P lan  (1997-2001) 
reco m m en d s  co n s tru c tio n  o f  sm all and  m ed ium  scale  irrig a tio n  to  p ro m o te  ag ric u ltu ra l 
d iv e rs if ic a tio n  and in c rea se  ru ra l incom e. T he R ID ’s ac tio n  p lan , h o w ev er, d o e s  n o t 
fu lly  co rresp o n d  to  th e  8 th P lan . T h e  ac tio n  p lan  fo re sees  th e  fo llo w in g  ir rig a tio n  
d ev e lo p m en t (S a ito , 1997).
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Table 3-5 Irrigation schemes in the pipeline, Thailand
m ed iu m  sca le  

(no . o f  d is tric t)
large  sca le  

(no. o f  d is tric t)
Total

(no. o f  d is tric t)
a rea  (ha)

1997 39 1 40 89 ,28 8
1998 43 5 48 2 0 4 ,8 1 6
1999 33 7 40 2 2 7 ,6 3 0
20 00 35 9 44 111,072
2001 54 4 54 120,307

S ource: S aito , 1997

It has b een  a rgued  th a t irrig a tio n  w a te r  charges sh o u ld  b e  in tro d u c e d  as an 
eco n o m ic  m easu re  to  con tro l in c rea s in g  dem an d  for irrig a tio n  w ater. T h e  R ID  has 
n ev er ch arg ed  irrig a tio n  u se rs  for w a te r  a lth o u g h  it is leg a lly  au th o rised  to  co lle c t such 
charges. T h e  S ta te  I rr ig a tio n  A ct o f  1942 au th o rises  R ID  to co llec t w a te r  ch a rg es  up  to
0 . 5 0 .bah t p e r  cu b ic  m e te r  from  irrig a tio n  users. T he D ykes and  D itch es  A c t o f  1962 
and th e  1974 A g ricu ltu ra l L and  C o n so lid a tio n  A ct a lso  a llow s R ID  to  in tro d u c e  ch arg es  
on  land  o w n e rs  and o th e r  irrig a tio n  u se rs  for O & M  and th e  cap ita l in v es tm en t o f  land  
im p ro v em en ts  (C h ris ten sen  and  B o o n -L o n g , 1994).

In p rac tice , ho w ev er, R ID  seem s to  be re lu c tan t to  in tro d u ce  w a te r  charges. 
S ince th e  e s ta b lish m e n t o f  R ID , irrig a tio n  w a te r  has been  reg a rd ed  as a b a s ic  n eed  fo r 
p o o r  fa rm ers  th a t shou ld  be p ro v id ed  fo r free to sup po rt th e ir  ag ricu ltu ra l p ro d u c tio n . 
T h ere fo re , it is feared  th a t in tro d u c tio n  o f  w a te r  charges w o u ld  face  s tro n g  o p p o s itio n  o f  
fa rm ers. T h e re  are  o th e r p ro b lem a tic  issu es reg a rd in g  w a te r  charges. F o r  ex am p le , it 
is a rgued  th a t th e  lack  o f  c lea r  p ro p e rty  rig h ts  to  w ate r h ind ers  th e  m ark e t m ec h a n ism s  
from  se ttin g  p rices  o f  w a te r  (C h ris ten sen  and B o o n -L o n g , 1994). I rr ig a tio n  p ro je c ts  
have  been  im p lem en ted  w ith o u t co n s id e rin g  h o w  m uch w a te r  w o u ld  co st. W h en  w a te r  
is n o t tre a te d  as an e c o n o m ic  g o o d , th e  m ark e t can n o t d e te rm in e  th e  p rice  fo r  w ater. 
A n o th e r w ell k n o w n  p rob lem  m ay be th e  u n re liab le  irrig a tio n  w a te r  supply. Irr ig a tio n  
m an ag em en t by  th e  R ID  has focused  on the  m ain and seco n d a ry  w a te r  w ay s, w h ic h  
d o es  no t a lw ays en su re  w a te r  su p p ly  to  th e  tail land (S a ito , 1998). W h en  w a te r  su p p ly  
is u n re liab le , irrig a tio n  u se rs  w o u ld  no t be w illin g  to  pay fo r irrig a tio n  se rv ices .

S a ito  (19 9 8 ), an irrig a tio n  a d v iso r  to  th e  R ID , reco m m en d s  th a t w a te r  ch a rg es , 
p a rticu la rly  fo r  O & M  co sts , should  be  in tro d u ced . In o rd e r  fo r th e  w a te r  c h a rg es  to  be  
v iab le , he su g g e s ts  th a t th e  fo llo w in g  issu es be ad d ressed  a lo ng  w ith  th e  in tro d u c tio n  o f  
w a te r  charges:
1. fa rm e rs ’ p a r tic ip a tio n  in irrig a tio n  p lan n in g ;
2. im p ro v ed  irrig a tio n  m an ag em en t te ch n o lo g y  for re liab le  w a te r  supply ; and
3. land  co n so lid a tio n .

W h ile  irrig a tio n  w a te r  ch arg es  a re  a m eans o f  d irec t co st re co v e ry  fo r  ir r ig a tio n  
serv ices, th e re  can  b e  in d irec t co st reco v ery  m echan ism s. In  T h a ilan d , ta x  lev ie s  on  
rice  ex p o rts , w h ich  hav e  risen  a lo n g  w ith  th e  in creased  v o lu m e  o f  rice  ex p o rts , can  be  
co n s id e red  as p a r t o f  in d irec t co st recovery . H o w ev er, f inan c ia l m ech an ism s a re  n o t in



p lace  to  link  th e  rev en u e  from  rice  ex p o rt lev ies  and  b u d g e t a llo c a tio n  fo r  ir rig a tio n  
(Wade and Seckler, 1990).

3.3  Nong Wai Irrigation System
Background

A s p a rt o f  th e  d e v e lo p m en t o f  M ek h o n g  river, th e  T h a i G o v e rn m e n t a g en c ie s  
and  th e  U n ited  N a tio n s  A g en c ie s  su p p o rted  co n stru c tio n  o f  a d am  on th e  P h o n g  River 
fo r  e lec tr ic ity  g e n e ra tio n , irrig a tio n  and o th e r pu rp o ses. Irr ig a tio n  w a s  c o n s id e re d  an  
im p o rta n t c o m p o n e n t o f  th is  w a te r  reso u rce  d ev e lo p m en t to  m ak e  th e  f in an c ia l 
in v e s tm e n t w o rth w h ile  (R ID , 1997). C o n stru c tio n  o f  th e  U b o lra ta n a  D a m  on th e  
P h o n g  R iv e r  s ta rted  in 1965 and co m p le ted  in th e  sam e year. In  th e  fo llo w in g  y e a r  o f  
1966, c o n s tru c tio n  o f  a d iv e rs io n  w eir w as s ta rted  to  e s tab lish  su ffic ie n t h y d ra u lic h e a d  
fo r  th e  left and  r ig h t ban k  cana ls. T h e  E lec tric ity  G e n e ra tin g  A u th o r ity  o f  T h a ila n d  
(E G A T ) m ad e  an  a g re e m e n t to  m ain ta in  an av erag e  d isch a rg e  o f  55 C M S  (c u b ic  meter 
seco n d ) d o w n s tre am  fro m  th e  dam , ou t o f  w h ich  15 C M S  a re  to  b e  d iv e r te d  to th e  rig h t 
b an k  cana l w h ich  se rv ed  th e  N o n g  Wai P io n ee r A g ricu ltu re  P ro je c t (S an y u , 1976c). 
T h e  r ig h t b an k  cana l w as  co m p le ted  in 1972, and th e  left b an k  can a l w a s  f in ish e d  la te r  
in  1979 (R ID , 1997).

R e se rv o ir  sp e c if ic a tio n s  are  p rov id ed  by E G A T  as fo llo w s.
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T able  3 -6  T ech n ica l sp ec ific a tio n s  o f  U b o n ra tan a  D am

(A) Dam 
Type
Crest length 
Crest elevation 
Height
Volume o f dam

Normal high surface elevation 
Normal low surface elevation 
Available drawdown 
Maximum storage capacity 
Dead storage capacity 
Active storage 
Surface area

(C) Spillway 
Type
Design flood discharge 
Sill elevation

(D) Penstock 
Maximum discharge 
Axis elevation

(E) Ta il race
Level during design flood 
Normal level 
Bottom level 

(Ft Powerhouse 
Type
Generating capacity 
Turbine output 
Maximum head 
Minimum head 

(G) Irrigation
R ig h t m ain  cana l 

C ap ac ity  
I rr ig a ted  a rea  

L eft canal
C ap ac ity  
Irr ig a te d  a rea

rock f i ll with clay-core 
800 111 (inch 100 111 spillway)

+ 185.0 m (MSL)
32 111 (above foundation)
515.000 1113

+ 182.0 m (MSL)
+ 175.0 111 (MSL)

2550 MCM (at + 182.0 111 MSL) 
650 MCM (at + 175.0 111 MSL) 
1900 MCM
410 sq.km (at _ 182.0 m MSL)

self regulating radial gale 
2500 CMS 
+ 176.0 111 (MSL)

210 CMS 
+ 162 111 (MSL)

+ 172 111 (MSL)
+ 163 111 (MSL)
+ 159 111 (MSL)

underground
25,000 KW

3 sets (8,780 KW/set) 
18.5 111
12.0 m

75 .0 0 0  rai (1 2 ,0 0 0  ha)

2 2 3 .0 0 0  rai (3 5 ,7 0 0  ha)

S ource : S any u  C o n su ltan ts  Inc., 1976c: 14

Three Projects under Nong พ ai Irrigation
In  o rd e r  to  in c rease  th e  po ten tia l o f  the  irrig a tio n  sy stem , th re e  p ro je c ts  w e re  

im p le m e n te d  in th e  N o n g  W ai Irrig a tio n  area, n am ely  N a m  P o n g  A g ric u ltu re  
D e v e lo p m e n t P ro je c t (p h ase  1 and ph ase  2), and N o n g  W ai A g ric u ltu re  D e v e lo p m e n t 
P ro je c t (R ID , 1997).



33

a) Nom Pong Agriculture Development Project (phase 1)
•  M ain  ac tiv ity : im p ro v em en t o f  w a te r  w ay s in p ad dy  fie ld  a lo n g  th e  left s ide  m ain  

canal
•  T arg et area: N am  P o n g  S u b d is tric t and M u an g  S u b d is tric t o f  K h on  K aen  P ro v in ce , 

a p p ro x im a te ly  58 ,6 0 0  rai (937 6  ha)
•  F in an c ia l inpu t: 126 m illio n  bah t (W orld B an k)
•  P ro je c t du ra tion : 1975-1979

b ) Nom Pong Agriculture Development Project (phase 2)
•  M ain  ac tiv ity : im p ro v em en t o f  w a te r  w ay s in p ad dy  fie ld  a lo n g  th e  left s ide m ain  

canal
•  T arg et area: C h ian g  Yuen S u b d is tric t and K o su m p isao  S u b d is tric t o f

M a h a sa ra k h a m  P ro v in ce , ap p ro x im a te ly  127,500 rai (2 0 4 0 0  ha)
•  F in an c ia l inpu t: 11,051 m illio n  bah t (W est G erm any  B an k)
•  P ro je c t du ra tion : 1979-1986

c) Nong Wai Agriculture Development Project
•  M ain  ac tiv ity : land co n so lid a tio n  and im p ro v em en t o f  w a te r  w ay s a lo n g  th e  righ t 

s id e  m ain  canal
•  T arg et area: N am  P o n g  S u b d is tric t and M u an g  S u b d is tric t o f  K h on  K aen  P ro v in ce , 

ap p ro x im a te ly  6 8 ,8 0 0  rai ( 11,008 ha)
•  F in an c ia l inpu t: 593 m illio n  baht
•  P ro je c t d u ra tion : 1976-1983

N o n g  W ai A g ricu ltu re  D ev e lo p m en t P ro jec t ad o p ted  a sy s tem atic  a p p ro a c h  to  
u p g ra d e  irrig a tio n  at th e  m ain and  te rtia ry  lev els  and to  in tro d u ce  w a te r  u se rs ’ g ro u p s  
and  ro ta tio n  irrigation* (P lu sq u e lle c  and  W ickh am , 1985). In ad d itio n  to  th e  
co n s tru c tio n  o f  th e  irrig a tio n  system , th e  p ro jec t inc lu ded  a c o m p o n e n t o f  a g r ic u ltu re  
d ev e lo p m e n t a im in g  at e n co u rag in g  fa rm ers to  e ffec tiv e ly  u se  o f  ir rig a tio n  w a te r  fo r  
a g ricu ltu ra l p ro d u c tio n . T he  de ta ils  o f  the  p ro jec t w ere  as fo llow s.

1. A g en c ie s  in vo lved : A sian  D ev e lo p m en t B an k  m ade a specia l loan  o f  a p p ro x im a te ly  
u s$  5 0 0 0 ,0 0 0  to  th e  M in is try  o f  A g ricu ltu re  and C o o p era tiv es .

2. P ro je c t ta rg e t area: 7 5 ,0 0 0  rai (1 2 ,0 0 0  ha) o f  p ad dy  land lo ca ted  on  th e  rig h t b a n k  o f  
th e  P h o n g  R iv e r  in K h o n  K aen  prov ince.

3. O b jec tiv e s  and  ac tiv ities : T he  p ro jec t a im ed  at in c reas in g  a g ricu ltu ra l p ro d u c tiv ity  o f  
th e  ta rg e t a rea  by  p ro m o tin g  d ry  season  rice  c u ltiv a tio n  and d iv e rs if ied  ag ric u ltu re . 
A c tiv itie s  in c lu d ed  th e  fo llow ing :

1) land  co n so lid a tio n ;
2) tra in in g  o f  ag ricu ltu ra l te c h n iq u e s  and p ro m o tio n  o f  d ry  se a so n  r ic e  

cu ltiv a tio n ; and

Rotation irrigation is understood in Thailand as the sequential delivery of water from a farm turnout (FTO) to 
successive parts of the FTO’s service area. The rotation is controlled by diverting water into different field 
channels, which results in discontinuous or intermittent supply to all farms within the service area (Plusquellec and 
Wickham, 1985:42)
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3) e s ta b lish m e n t and su sta in ab le  m an ag em en t o f  fa rm e rs ’ g ro u p s /a g ric u ltu ra l 
co o p era tiv es .

4. Im p le m e n ta tio n  p erio d  and im p lem en tin g  agen cies: 7 y ea rs  from  1975 to  1981. 
M in is try  o f  A g ric u ltu re  and C o o p era tiv es  and  8 ag en c ies  (J1CA , 1988).

U n d e r  th e  N o n g  W ai A g ricu ltu re  D e v e lo p m en t P ro jec t, c o n s tru c tio n  c o s ts  o f  
ir r ig a tio n  fa c ilitie s  w e re  p lanned  to  be p artia lly  re im b u rsed  by  b e n e fic ia r ie s  as 
p re sc rib ed  in th e  L and  C o n so lid a tio n  Acts* issued  in 1974 by  th e  G o v e rn m e n t 
A u th o ritie s  C o n cern ed . T he b u rd en  on  the  fa rm ers  w as  e s tim a ted  B a h t 955  p e r  rai, o r 
4 4 %  o f  th e  co s ts  at m in im um  (S an y u , 1976a). T he  tab le  b e lo w  su m m arise s  th e  c o s t 
sh a rin g  ra tio  b e tw e e n  th e  g o v e rn m en t and farm ers.

T ab le  3 -7  C o s t sharin g  fo r land co n so lid a tio n

C o m p o n e n ts C o n stru c tio n  
co st p e r hec tare

G o v ern m en t S ub sidy F a rm ers  B u rd en

B ah t % B ah t % B a h t
L an d  c lea rin g 442 0 0 100 4 4 2
L an d  lev e llin g 4 ,6 8 7 0 0 100 4 ,6 8 7

Irrig a tio n  d itch es 8 ,382 10 838 90 7 ,5 4 4
D ra in a g e  d itch es

F arm  ro ad s 90 7 ,544 10 838
S tru c tu re s

Total 13,511 6-56 8 3 8 -1 ,2 0 7 9 4 -4 4 12 ,67 3 -
955

S o u rce : S anyu  C o n su ltan ts  Inc., 1976a:3

Physical Characteristics of Nong Wai Irrigation
T h e  fo llo w in g  d e ta ils  o f  the  physica l s tru c tu re  o f  N o n g  W ai I rr ig a tio n  S y s te m  is 

p ro v id ed  in th e  1997 A nnual R ep o rt o f  N o n g  W ai Irriga tion .

(1 )  F ac ilitie s  at th e  h ead w o rk s  com p oun d
•  S h o rtcu t channel (leng th : 1 km, w idth: 157.20 m, dep th : 7 .75  m)
•  C o n c re te  w eir ( len g th  125.24 ทา, heigh t: 5 .90  ทา, m ax im u m  flo w  o f  w a te r: 1 ,500

mVsecond)
•  W ater g a te s  (4 .0 0  X 2.25 ทา, righ t side: 2 ga tes , left side: 3 g a te s , maximum flow

of water 200 mVsecond)
•  W ater g a te  to  th e  righ t side m ain  canal (3 .0 0  X 2 .0 0  m, m ax im u m  water delivery:

15 mVsecond, 2 gates)
•  W ater g a te  to  th e  left s ide m ain  canal (4 .0 0  X 2.25 ทา, m ax im u m  water delivery:

35 mVsecond, 2 gates)

* The Land Consolidation Act of 1974 institutionalised a senes of improvements designed to: 
(a) reallocate land so that farms comprise relatively few separate parcels which are oriented for 
efficient farm ditch layouts; (b) level most of the land; (c) construct field channels, roads, and drains; 
and (d) organise w ater user groups (Plusquellec and Wickham, 1985).
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•  E a rth  d ike  a lo n g  N am  P o n g  riv e r (he ig h t: 19 m  fro m  th e  b o tto m  o f  th e  river,
len g th : 4 5 0  m)

• E m erg en cy  d ra in a g e  (h e ig h t: 3 .50  m, leng th : 2 4 0  m, m a x im u m  d ra in a g e
capacity : 1 ,000 m V second)

(2 ) W ater d e liv e ry  sy stem  (se p a ra te  in to  tw o  system s: r ig h t s ide  an d  le ft s id e  o f  N a m  
P o n g  river)
•  R ig h t side  system : 1 m ain  canal (leng th : ap p ro x im a te ly  4 7 .4 9 0  k m ), 15

seco n d a ry  ca n a ls  ( len g th : ap p ro x im a te ly  80 .11 6  km ), 2 3 5  w a te r  d itch es  
(leng th : ap p ro x im a te ly  4 6 9 .7 83  km ), co v ered  a re a  ap p ro x im a te ly  7 0 ,0 0 0  rai 
(112 00  ha) in N am  P o n g  S u b d is tric t and K h o n  M u a n g  S u b d is tr ic t o f  K h o n  
K aen  P ro v in ce

•  L eft s ide  system : 1 m a in  can a l (leng th : ap p ro x im a te ly  8 2 .9 0 9  km ), 56  seco n d a ry
canal (leng th : ap p ro x im a te ly  2 9 6 .2 6 2  km ), 614  w a te r  d itch es  ( len g th : 
a p p ro x im a te ly  1,356 .411 km ), co v ered  a rea  a p p ro x im a te ly  18 9 ,4 0 0  ra i (3 0 3 0 4  
ha) in N am  P o n g  S u b d is tric t, M u an g  S u b d is tric t and S am su n g  S u b d is tr ic t o f  
K h o n  K aen  P ro v in ce , and C h ian g  Y uen S u b d is tric t and  K o su m p isa i 
S u b d is tric t o f  M a h a sa ra k h a m  P ro v in ce

(3 ) D ra in ag e  sy stem  (se p a ra te  in to  tw o  system s: righ t side  and  left s id e  o f  N a m  P o n g  
river)
•  R ig h t s ide  system : 10 large  d ra in ag e  cana ls  and  10 sm all d ra in a g e  ca n a ls  

(leng th : 7 7 .2 2 9  km ), 568 d ra in ag e  d itch es a t th e  f ie ld  level ( len g th : 4 1 0 .5 8 0  
km )

•  L eft side sy stem : 5 la rg e  d ra in ag e  cana ls  and  47  sm all d ra in a g e  ca n a ls  ( len g th : 
2 7 4 .8 3 2  km )

(4 ) F lo o d  m itig a tio n  system
• E m erg en cy  d ra in a g e  at th e  head  o f  th e  irrig a tio n  sy stem  (he ig h t: 3 .5 0  m , len g th :

24 0  m , d ra in ag e  cap a c ity : 1,000 m V second)
• W eir a lo n g  N am  P o n g  riv e r and Chi r iv e r on  th e  r ig h t side o f  th e  p ro je c t a re a

(leng th : 2 7 .5 1 7  km )
•  W eir a lo n g  N am  P o n g  r iv e r and Chi riv e r on th e  left s id e  o f  th e  p ro je c t a re a

(leng th : 7 5 .4 9 4  km )

Objectives and Responsibilities of Nong Wai Irrigation Project
R ID  is o p e ra tin g  th e  N o n g  W ai Irrig a tio n  P ro je c t to  m ee t th e  fo llo w in g  

o b jec tiv e s  and fu lfil th e  sp ec ified  re sp o n s ib ilit ie s  (R ID , 1997).

(1 ) O b jec tiv e s  o f  th e  p ro jec t
•  To d e liv er w a te r  to  257,000 rai (41120 ha) o f  ag r icu ltu ra l f ie ld  in th e  p ro je c t 

a rea
•  To su p p o rt im p ro v e m e n t o f  ag ricu ltu ra l p ro d u c tiv ity  and  in c re a se  fa rm e rs ’ 

in co m e
•  To d e liv er tap  w a te r  fo r th e  w a te r  supply  in M u a n g  S u b d is tric t o f  K h o n  K a e n  

P ro v in ce

I  ทฯฬ พ 2.
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•  To su p p o rt th e  p ro m o tio n  o f  fish e ry  in rice  fie ld  and  n a tu ra l s tre a m s  in  th e
p ro jec t a rea

•  To m an ag e  re se rv ed  w a te r  at th e  U b o n ra tan a  D am  fo r  e lec tr ic ity  g e n e ra tio n

(2 ) T asks and  re sp o n s ib ilit ie s  o f  th e  p ro jec t
T asks and  re sp o n s ib ilit ie s  o f  N o n g  W ai I rr ig a tio n  P ro je c t can  b e  su m m a rise d  

fro m  th e  1997 A n nu a l R e p o r t o f  N o n g  W ai Irrig a tio n  P ro je c t as fo llow s. N o n g  W ai 
I rr ig a tio n  P ro jec t is re sp o n s ib le  fo r m an ag in g  th e  irrig a tio n  sy stem  to  e n su re  d e liv e ry  o f  
w a te r  to  th e  ta rg e t a rea  o f  2 5 7 ,0 0 0  rai (411 20  ha) in N am  P o n g  D is tr ic t, M u a n g  D is tr ic t 
and S am su n g  D is tr ic t o f  K h o n  K aen  P ro v in ce , and  C h ian g  Y uen D is tr ic t and  
K o su m p isa i D is tr ic t o f  M ah a sa ra k h a m  P ro v in ce . R ID  a ssu m es th e  re sp o n s ib ility  in 
d e liv e rin g  w a te r  and  m a in ta in in g  th e  irrig a tio n  fac ilitie s  in c o o p e ra tio n  w ith  c o n c e rn e d  
g o v e rn m e n t ag en c ies  and  fa rm ers  w h o  ben efit from  irrig a tio n  w a te r  f ro m  N o n g  W ay 
Irr ig a tio n  P ro jec t. S p ec ific  ta sk s  and re sp o n s ib ilit ie s  o f  R ID  are  d e te rm in ed  in  th e  R ID  
A ct 6 0 7 /2 5 2 7  th a t cam e in e ffec t on 4 Ju n e  1984 w ith  th e  fo llo w in g  co n ten ts .

• O v era ll m an ag em en t: R ID  is re sp o n s ib le  fo r  o v e rsee in g  a d m in is tra tio n , 
f in an c ia l m a n a g e m e n t and  p ro cu rem en t o f  th e  p ro jec t as w ell a s  a ssu r in g  
secu rity  o f  th e  p ro jec t area. T h ese  re sp o n s ib ilit ie s  a re  a ss ig n e d  to  fo u r  
u n its , n am ely  a d m in is tra tio n  unit, f in an ce  and  a c c o u n tin g  un it, 
p ro c u re m e n t un it, and a rea  p ro tec tio n  unit.

• E n g in ee rin g : R ID  is re sp o n s ib le  fo r  m ak ing  ac tiv ity  w o rk p lan s , c o m p o s in g  
b u d g e t, m a in ta in in g  and  im p ro v in g  irrig a tio n  fac ilitie s , m o n ito rin g  an d  
repo rting . T h ese  re sp o n s ib ilit ie s  are a ss ig n ed  to  th re e  u n its , n a m e ly  
p lan n in g  and  b u d g e t un it, d esign  and  sy stem  im p ro v em en t u n it, and  b a s ic  
su rv ey  un it.

• W ate r m an ag em en t: R ID  is re sp o n s ib le  fo r p lan n in g  fo r  w a te r
m an ag em en t, w a te r  d e liv ery  and  w a te r  u se  to  m ax im ise  th e  b e n e fit o f  
irrig a tio n , and  p lan n in g  fo r crop  p lan tin g  to g e th e r  w ith  fa rm ers . T h e se  
re sp o n s ib ilit ie s  a re  a ss ig n ed  to  tw o  un its, n am e ly  w a te r  m a n a g e m e n t and  
s ta tis tic s  u n it and  irrig a tio n  ag ricu ltu re  unit.

•  M ech an ic s : R ID  is re sp o n s ib le  fo r lo ok ing  a f te r  v eh ic le s , m ach in e ry , an d  
c o m m u n ic a tio n  fac ilitie s . T h is  re sp o n s ib ility  is a ss ig n ed  to  th re e  u n its , 
n am ely  v eh ic le  un it, m ach in e ry  un it, and c o m m u n ic a tio n  un it.

•  W ate r d e liv e ry  and  sy stem  im p ro v em en t: R ID  is re sp o n s ib le  fo r  ir r ig a tio n  
w a te r  d e liv e ry  and  im p ro v em en t o f  th e  irrig a tio n  sy stem  w h ic h  in c lu d e s  
re h a b ilita tio n  o f  can a ls  and  irrig a tio n  fac ilities . T h ese  re sp o n s ib ilit ie s  a re  
a ss ig n ed  to  th re e  un its, nam ely  ad m in is tra tio n  un it, w a te r  d e liv e ry  u n it, 
and re h a b ilita tio n  and  m a in ten an ce  unit.

Rotational Irrigation
T h e  co n c e p t o f  ro ta tio n a l irrig a tio n , w h ich  w as in tro d u ced  to  T h a ila n d  in  th e  

m id  1970s, w as  ap p lied  to  th e  N o n g  W ai irrig a tio n  sy stem  and  b e c a m e  o n e  o f  th e  
su ccessfu l c ases  o f  ro ta tio n a l irrig a tio n  in T h a ilan d . R o ta tio n a l ir r ig a tio n  e n a b le s  
d iv e rs if ied  c ro p p in g  and  m ay  also  hav e  so m e ad v an tag es  o v e r  c o n tin u o u s  irrig a tio n . 
T h e re  a re  severa l p re c o n d itio n s  fo r its im p lem en ta tio n , th e  m o st im p o rta n t o f  w h ic h  are:

(a) re liab le  flo w s  th ro u g h  th e  farm  tu rn o u t;
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(b) an  o p e ra tio n s  p lan  fo r  th e  n e tw o rk ;
(c) in s ta lla tio n  o f  m easu rin g  and  con tro l s truc tu res;
(d ) a g r ic u ltu ra l ex ten s io n  se rv ices , and
(e) s tro n g  and su sta in ed  p o litica l co m m itm en t.

(P lu sq u e lle c  and  W ickh am , 1985)

A  p ilo t p ro je c t o f  ro ta tio n a l irrig a tio n  m anag ed  by  a w a te r  u s e r s ’ g ro u p  w as 
c a rrie d  o u t on  9 0 0  ha  o f  land  in th e  p ro jec t area. T he  o u tc o m e  sh o w ed  a  rise  in 
c ro p p in g  in te n s ity  d u rin g  th e  d ry  seaso n  from  23 %  to  80 %  a f te r  o n e  y ea r  and  95 %  
a f te r  tw o  y ea rs  (T o n g p an  and  A p ib u n y o p as , 1988).

T h e  N o n g  W ai irrig a tio n  system  is m anag ed  by  th e  R ID  N o n g  W ai p ro jec t 
o ffic e  and  th e  R ID  reg io n a l o ffice  lo ca ted  in th e  city  o f  K h on  K aen . T h o se  tw o  o ffices 
a re  re sp o n s ib le  fo r  O & M  o f  th e  p rim ary  and seco n d ary  can a ls  o f  th e  ir rig a tio n  sy stem  
th a t b e lo n g  to  R ID . F a rm ers  rece iv in g  w a te r  from  th e  irrig a tio n  sy s tem , on  th e  o th e r 
han d , a re  lo o k in g  a f te r  th e  te rtia ry  and  sm a lle r  d itches.

Water Users’ Groups
F a rm e rs  in th e  p ro jec t a rea  w ere  o rgan ised  in to  som e 60 0  g ro u p s  w ith  a to ta l 

m e m b e rs  o f  a b o u t 5 ,0 0 0  peop le . In 1977, N o n g  W ai A g ricu ltu ra l C o o p e ra tiv e  w as  set 
up , b ased  o n  th e  ex is tin g  P ha  K u e A g ricu ltu ra l C o o p era tiv e , to  s tren g th en  w a te r  
m a n a g e m e n t by  w a te r  u se rs ’ g ro u p s  and co llec t te rtia ry  level ir r ig a tio n  m a in te n a n c e  
fe e s  (T o n g p an  and  A p ib u n y o p as , 1988).

In  th e  p ro jec t feas ib ility  study, it w as p lann ed  th a t th e  g o v e rn m e n t 
a d m in is tra tio n  o rg a n isa tio n  w o u ld  co llec t w a te r  charges to  co v er O & M  c o s ts  fo r  th e  
te rm in a l fa c ilitie s  u n til 1985, a fte r  w h ich  th e  W ater U sers  A sso c ia tio n  w o u ld  be  
re sp o n s ib le  fo r  O & M  o f  th e  te rm inal fac ilitie s  and co llec tio n  o f  w a te r  ch a rg es  (S an y u , 
1976d). F a rm e rs  w e re  o rg an ised  in to  g ro u p s o f  8 to  12 w ith in  u n its  o f  a b o u t 62 .5  rai 
(1 0  ha). W ate r w as  su p p lied  to  all th e  g ro u p  m em bers at th e  sam e  tim e  fo r  th e  p e rio d  
o f  a b o u t 24  h o u rs  every  w eek . T h is  ro ta tio n  irrig a tio n  w as p ra c tise d  d u rin g  c ro p  
g ro w th  in th e  d ry  sea so n  and w h en  w a te r  w as re la tive ly  sh o rt in su p p ly  in th e  w e t 
sea so n  (P lu sq u e lle c  and  W ick h am , 1985).

U p o n  th e  fee  co llec tio n , th e  lead e r o f  each  w a te r  u se rs ’ g ro u p  co u ld  su b m it an 
O & M  p lan  to  N o n g  W ai A g ricu ltu ra l C o o p era tiv e  fo r  ap p ro v a l. A  su rv e y  o f  w a te r  
u s e r s ’ g ro u p  le ad e rs  rev ea led  th a t th ey  w ish ed  to  tak e  ca re  o f  m a in te n a n c e  a c tiv itie s  
th e m se lv e s  b y  w a te r  u se rs ’ g ro u p s  ra th e r than  leav in g  m a in ten an ce  w ith  th e  c o o p e ra tiv e  
(T o n g p an  and  A p ib u n y o p a s , 1988).

A c c o rd in g  to  th e  1997-98 annual rep o rt o f  th e  N o n g  W ai A g ric u ltu ra l 
C o o p e ra tiv e , as o f  31 m arch  1998, the  co o p era tiv e  has 4 ,373  m e m b e rs  f ro m  68  lo ca l 
f a rm e rs ’ g ro u p s  in tw o  d is tr ic ts  in K h o n  K aen  p rov ince . W ate r u s e r s ’ g ro u p s  th a t 
b e lo n g  to  th is  c o o p e ra tiv e  u sed  to  co llec t fees from  m em b er fa rm ers . I t seem s th a t 
m an y  o f  th e  m e m b e rs  had  been  fa llen  b eh in d  in th e ir  p ay m en ts  fo r  a  lo n g  p erio d . A  
se c tio n  o f  th e  an n u a l rep o rt o f  th e  co o p era tiv e  sta tes  th a t a c o m m itte e  m ee tin g  on  24  
N o v e m b e r  1997 h as  d ec id ed  on th e  can c e lla tio n  o f  the  un pa id  w a te r  fe e s  o f  1 3 0 ,2 9 6 .3 6
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b a h t in  o rd e r  to  he lp  w a te r  u se rs ’ g ro u p  m em b ers  w ho are in f in an c ia l d iff ic u lty  (N o n g  
W ai A g ric u ltu ra l C o o p e ra tiv e , 1997). S ince then , co llec tio n  o f  w a te r  fees  has b een  
ab an d o n ed .
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