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Rapid economic growth and population increase in Thailand have heavily 

strained the country's natural resources, particularly water resources. Limited 

supplies, especially during the dry season, trigger spatial competition between 

upstream and downstream users as well as sectoral conflicts among agricultural, 

urban and industrial consumers. This thesis seeks to analyze and contextualize the 

many explanations about the causes of water shortage problems. The research 

specifically addresses how the water shortage problem has been framed, by the use of 

language, interpretation and repetition of particular problems, to derive or justify 

different solutions. As goals of social equity, public participation and ecological 

sustainability are emerging as key parameters in the successful practice of water 

resources management, this thesis holds these principles, together with the more 

traditional goals of economic efficiency, as the main criteria for analysis. 
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CHAPTER! 

BACKGROUND AND INTRODUCTION 

If a Thai finds himself driving through a forest, he should turn back: he 
has probably entered another country (The Economist 1993, 36). 

Between the southward-spreading Yunnan Knot mountain systems and the South 

China Sea lies a small depression area in the middle of which Thailand is located. The 

country is bound on the north and west by Myanmar (formerly known as Burma), on the 

northeast by Lao PDR, on the east by Cambodia and on the south by Malaysia. Its 

southern peninsula is flanked by Andaman Sea on the west side and by the Gulf of 

Thailand on the east. Thailand is geographically divided into six regions: the North, the 

Central Plain, the West, the Northeast, the East and the South. Several mountain ranges 

are present in the North, providing catchment and headwaters for many important rivers. 

Flowing Southward, Ping, Wang, Yorn and Nan rivers converge in Nakhon Sawan 

province to form the Chao Phraya River - the largest river basin in Thailand. Mae Kok 

and Ing rivers, together with their tributaries, flow up north to converge with the Mae 

Khong River, whereas such Northwestern-oriented river systems as Moei and Yorn rivers 

run down to the Salween River (Anat 1987, 14). 

The Chao Phraya and Ta Chin river basins form the Central Plain of Thailand. 

The region features mostly flood plains and lowlands, suitable for rice production. Fed 

by water from the north, the region has seen a vast expansion of agricultural activities and 



is aptly called the rice bowl of Thailand. It is by far the most populous and prosperous 

region. Bangkok, the country' s capital and most urbanized city, as well as most 

industries, are located here. 

2 

Much touted as an emerging newly industrialized country (NIC), Thailand has 

widely promoted market-oriented, export-led economic policies. As a result, the 

country's economy has grown at an annual rate of 8.2 percent from 1984 to 1994, leading 

Asia in terms of sheer economic expansion, even outperforming South Korea's 7.8 

percent rate of growth (Asiaweek 1996). The economic take-off, however, is largely 

subsidized by the depletion and degradation of natural resources and environmental 

quality. A rapid decline of the forest cover, from 53 percent in 1961 to officially less 

than 20 percent at present, made Thailand one of the world's "hot spots" of deforestation 

(Park 1992, 39-41). The Thai government issued a nation-wide ban on logging in 1989, 

after a disastrous typhoon, unearthing and hauling with it masses of illegal logs, wrecked 

the southern peninsular. The National Forestry Policy, developed during 1982 to 1987 to 

be a master plan for forest management, aims at expanding the forest cover to 40 percent. 

One-third of the area would be conservation or protected forest, the remainder 

commercial forest. This aspect of the policy, together with the Forestry Department's 

reliance on replantation by the private sector, have been much contested whether they are 

appropriate means to save the remaining forest (Hurst 1990, 216-217). Despite the ban 

and the new policy, Thailand continues to lose its forest area. Among the chief reasons 



cited are inadequate cooperation among departments, an obsolete legal framework, poor 

land use planning and the lack of an effective enforcement program (Hurst 1990, 216). 
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Rapid economic growth and population increase place water resources under 

heavy strain. Shortages of water have occurred across the country during the past two 

decades, increasing both in frequency and intensity. Of all the affected areas, the scarcity 

in the Central Plain, especially the Chao Phraya basin, attracts most attention from the 

government and media due to its status as the country's political and economic center. 

The limited dry-season supply unravels an unprecedented competition and conflicts 

among user groups, mainly those from the agricultural, industrial and urban sectors. To 

bolster a shift in the macro-economy that favors the rise of industries, the Thai 

government gives water access priority and distribution to urban and industrial sectors, 

usually at the expense of agricultural users suffering extreme scarcity. 

Thai culture reserves a high place for rivers and water, not only as providers of 

staple food of rice and fish, but also as cultural symbolism, predominantly represented in 

rites of passage (Theeraphap 1992, 15; lam 1994; lam 1995). Life at such proximity to 

rivers lures many Thais to regard fresh water as an abundant resource, endless and 

infinite. The misguided perception, prevalent among city dwellers who have an easy 

access to low-priced piped water, contributes to a continued misuse of fresh water which 

complicates and aggravates the scarcity. 

In the global context, an increase in population and the need for economic growth 

are revealing the limits of natural resources and raising questions about the carrying 



capacity of ecosystems. Competition over such limited resources as water is a common 

problem in many countries. As Jonathan Rigg pointed out, "although the details of 

Thailand's water debacle are singular and atypical, the discourse is not" (Rigg 1995, 24). 

By analyzing how different groups of users and planners view, interpret and solve the 

water shortage problems in smaller-scale locales, in this case the Central Plain of 

Thailand, I wish to illustrate how, in a wider and more abstract sense, a discourse on 

resource scarcity and development is constructed and used to achieve certain sets of 

goals. 

4 

Thailand's water shortage problem may not be as provocative a topic should the 

government not plan to alleviate it by building more large-and-small-scale dams and 

initiating an ambitious interbasin transfer of water from the Salween to the Chao Phraya 

basin. The proposed solution highlights an increasingly internationalized struggle for 

resources, which may not be restricted in the "nation state" scale. Central to this thesis is 

an attempt to dissect the creation of the issue of " water scarcity" - how the issue is 

framed, when there is not enough for everyone, who has to go thirsty and why. The 

discussion will also focus on ecological, political and economic implications of the 

transboundery solution. As the Thai government concentrates its effort in rectifying the 

shortage in the Chao Phraya basin, the thesis is primarily confined to the boundary of this 

region. The analysis is conducted with the view that the concepts of social equity, public 

participation and ecological sustainability, together with the widely-held goals of 



economic efficiency, are emerging as principal parameters in successful water resource 

management (United Nations 1993). 

5 



CHAPTER II 

SCARCITY AND ABUNDANCE 

In the time of Father King Ram Khamhaeng this land of Sukhothai is 
good. In the waters are fish; in the fields are rice. (Seni 1990, 17) 
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The stone inscription dated back over 700 years ago to Sukhothai - an ancient 

kingdom of Thai people- thoroughly captures the people's perception of their natural 

resources. Cradled in a mosaic of lush valleys, the land presently known as Thailand was 

often referred to as Suwannaphum or the Land of Gold. Green rice fields, nourished by 

overflowing water, was a common scene. Never have the Thai imagined that the 

abundance would decline - that one day the cornucopia of fish and rice will be a mere 

myth and that the water will run dry. 

Statistically, Thailand should have plenty of freshwater. The country is nurtured 

by 25 major rivers (Table 1). From May to mid-October, the Southwest monsoon blows 

across the country, carrying with it moisture and rain from the Indian Ocean. Thailand 

receives an average of 800 billion cubic meter per year rainfall, which is enough to keep a 

1. 7 meter high flood throughout the country provided that the rain did not evaporate or is 

not absorbed (Anat 1987, 5). With an annual run-off of219 billion cubic meters per year, 

each Thai is theoretically entitled to a luxurious amount of 12,600 liters of water per day. 



Basin 
Code 

01 
02 
03 
04 
05 
06 
07 
08 
09 
10 
I I 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 

Table 1. Major River Basins in Thailand 

Basin Name 

Mae Nam Salween 
Mae Nam Mekong 
Mae Nam Kok 
Mae Nam Chi 
Mae Nam Mun 
Mae Nam Ping 
Mae Nam Wang 
Mae Nam Yorn 
Mae Nam Nan 
Mae Nam Chao Phraya 
Mae Nam Sakae Krang 
Mae Nam Pa Sak 
Mae Nam Ta Chin 
Mae Nam Mae Klong 
Mae Nam Prachin Buri 
Mae Nam Bang Pakong 
Tonie Sap 
East Coast Gulf 
Mae Nam Petchaburi 
West Coast Gulf 
Peninsula-East Coast 
Mae Nam Tapi 
Thale Sap Songkhla 
Mae Nam Pattani 
Peninsula-West Coast 

Annual Runoff 
(Million cubic meter) 

8,156 
15,800 
7,700 
8,035 

29,800 
9,546 
1,430 
4,870 

11 ,01 I 
30,300 

550 
2,708 
2,815 

13,400 
4,500 
9,400 
1,193 

25,960 
1,410 
1,013 

35,610 
17,380 
7,300 
3,020 
9,920 

7 

Source: Adapted from Anat 1987, 51. 

In the face of ostensible abundance, however, the country suffers repeatedly from 

shortages of water. In the dry season, the Central Plain has had to import a considerable 

amount of water from the northern region. Only 30 percent of the irrigable area in the 

Chao Phraya basin is adequately irrigated. News about a severe lack of water supply in 

such tourist towns as Pattaya, located on the east coast, is widely and frequently reported 

in the mass media. In the town, water selling and trucking emerges as a lucrative 



business: drinking water is even more expensive than gasoline. 1 With the supply being 

limited, sectoral competition among such user groups as agriculture, industries and cities 

as well as spatial conflicts between upstream and downstream users emerge. The 

conflicts are nonnally heightened during a period from November to May, when the rain 

gives way to a long, dry season. 

Despite the prevalent nature of scarcity, the Thai government pays most attention 

8 

and resources to alleviating the shortage in the Central Plain, specifically, the lower Chao 

Phraya basin. The place where extensive paddy fields, industries and such highly 

urbanized city as Bangkok are clustered, the Chao Phraya basin is the most likely setting 

for the dry spell to produce its most visible and dramatic effects. The scarcity in this area 

leads to a complex conflict of interest and setting of priorities. The region' s status as a 

financial, industrial and administrative hub further accentuates the water deficit since a 

major water shortage hampers foreign investment and reins in the fast-growing economy. 

The inadequacy of water in the Chao Phraya basin has been most strongly felt by 

paddy fanners and fruit growers who have lost a significant amount of income from dry­

season cropping during the past two decades (Atiya 1992b, 28). In 1991 , the water 

behind Bhumibhol and Sirikit dams, which provide and regulate water supply in the Chao 

Phraya basin, fell to a critical low after a reportedly prolonged drought (Figure 1 ). During 

the period, the amount of water that the two dams could release to farmland under its 

I In Thailand, a one-liter bottled drinking water is sold for 10 baht while one liter of gas costs 9 baht. (25 baht is 
approximately one dollars.) 



irrigation was cut by half- from 30 million m3 per day to 15 million m3 (Anita 1992, 

106). In 1992, the volume of water in the two dams combined was expected to total 

4,000 million m3 at the beginning of the dry season - the lowest level since the dams 

were built (RlD 1992). Rice farmers and fruit growers in the Chao Pbraya basin were 

coerced not to grow their crops during the dry season because the Royal Irrigation 

Department (RID) could not possibly allocate enough water for them (RID 1992). 

9 

By 1994, the water crisis continued to loom large. That year's shortage was said 

to be the most severe in 30 years. The water level in the Bhumibhol and Sirikit dams was 

reduced to only a third of the normal level, even lower than the record low in l 99i 

(Figure 2). Mr. Thonglueng Sakurn, a rice farmer in Suphan Buri province in the Central 

Plain, told Far Eastern Economic Review that he had planted rice twice a year for more 

than ten years (Fairclough 1994, 25). Months of drought in 1994, however, ruined his 

paddy fields. ''There used to be so much water that there were floods. ow there' s not 

enough to grow rice," the perplexed farmer said. Mr. Thonglueng had to substitute paddy 

with less water-intensive sugar cane. Even so, he was worried that the crop would not 

survive the aridity. During that while one million rai was badly affected in the second 

phase of farming. A few second crops that survived produced low quality rice, sold for 

less than 3,000 baht a ton. Many farmers went into debt because they had invested about 

3,500 baht for a ton of paddy (Prasong 1996, 17). 

2 Bhumibhol Dam has a total storage of 13,462 million m3 , of which 3,800 million m3 is a dead storage. Sirikit dam 
has total storage of 9510 million m3 : 2850 million m3 is a dead storage. 
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Figure I . The Chao Phraya River, Tributaries and Location of the Bhumibhol and Sirikit 
Dams. 
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Figure 2. Volume of Water Flow into Bhumibhol and Sirikit Dam in 1992 

Bhumibhol Reservoir 

Water Volume 
(Million Cubic Meter) 

5,742 2,091 
1600 -r-------------------------il&il--
14001----------➔~--------------m--
1200-t-----------~ 
10001-----------;i 
800+--------m----t 
600 +---------f'i 
400+----~::::'."-~....--~ 
200 +---,;,r--l:iil--ii 
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Sirikit Reservoir 

Water Volume 

El Average Flow 

■ Real Flow 

(Million Cubic Meter) 4,633 2,047 
1600 
1400 DAverage Flow 

1200 ■Real Flow 

1000 
800 
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400 
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0 
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Water Volume 
(Mill ion Cubic Meter) 

Bhumibhol and Sirikit Reservoirs 

10,721 4 ,138 

Apr. May Jun Jul Aug Sept Oct Nov Dec Jan Feb Mar Total 

Source: RID 1992. 
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CJ Average Flow 

■Real Flow 

Insulated from scarcity for almost two decades, Bangkok finally faced an 

impending severe water crisis in 1992 (The Economist 1994, 35). The Metropolitan 

Waterworks Authority (MW A) was forced to lower the water pressure and reduce tap 

water distribution, especially in outlying areas. Less water was released from the two 

dams. The reduction of an in-stream flow in the Chao Phraya resulted in a surge of sea 

water from the estuary which threatened to intrude as far as Samlae, Pathum Thani 

province. Sam Lae is the place where the MW A pumps up raw water for its production. 

The increased salinity would disrupt piped water supply in Bangkok and surrounding 
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areas. The city's massage parlors, which offer a form of massage reliant on bathing and 

showering, were targeted as the first business to have their water rationed (The Economist 

1994, 35). A grim prospect of water rationing in Bangkok was widely publicized. The 

Bangkok Post, a Bangkok-based English-language daily newspaper, published in its 

editorial: "If you wash your car frequently, if you hose down your porch or water your 

garden, if you hum a tune while you enjoy a nice, long shower . .. then you are the 

problem" (quoted in The Economist 1994, 35). 

Where has all the water gone? To understand the situation better, one may have 

to look beyond the basic demand/supply equation. Naturally, the rain in Thailand is 

concentrated both in space and time. The southern region receives twice as much rainfall 

as the northern region. Likewise, 85 percent or more of rain falls from May to October, 

with almost no rainfall in between. The large volume of rain that falls in a short period of 

time has a strongest impact on the Central Plain. Geographically, the Chao Phraya River 

delta has a relatively flat terrain and heavy clay soil. Coupled with an inefficient drainage 

capacity, the region suffers from a cycle of flood and drought which occasionally causes 

disastrous damages. Y oshikazu called the hydrologic pattern in the area an "amphibious 

environment" (Y oshikazu 19 87, 7). 

In the rainy season, the delta receives not only in situ rainfall but 
also water flowing in from upstream. Because the delta has 
virtually no slope, this water cannot immediately drain away but 
accumulates steadily and by the height of the rainy season most of 
the delta is covered by from fifty centimeters to one meter of 
water. .. when the dry season reaches its peak, all the water has 
disappeared. 
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The rainfall pattern, prevailing both in deltaic areas and catchment basins, is one 

of the reasons why the flow of many important Thai and Southeast Asian rivers is highly 

seasonal in nature (Small 1973, 4). A high percentage of a river's annual discharge 

occurs within a few months, resulting in regular flooding. The annual flooding prompted 

such Southeast Asian deltaic areas as the Red River delta in Northern Viet Nam, the 

Irrawaddy delta of Myanmar or the Chao Phraya delta of Thailand to be devoted almost 

exclusively to wetland (lowland) rice cultivation. 

Notably, there is a change in how Thai people view the seasonal ebb and flow. 

Evidence from architecture suggests that in the recent past, Thai people treated flood as a 

part of life. Contrary to the modern-time dread of flood, people of the past generation 

simply learned to live with the conditions. Most houses in the delta around Bangkok 

were amphibious, being built on knolls or stilts. Some villagers carried their adaptation 

further by building an aquatic house on a bamboo raft or pontoon, which can be moored 

near a river's bank or floated along the river. Old engravings, prints, photographs and 

town plans suggest that the floating house or ruen phae was a typical form of 

accommodation for people living along the Chao Phraya River during the last century 

(Jumsai 1988, 96). More floating houses were discerned than those on land and Bangkok 

was mostly a floating city (Jumsai 1988, 169). Khlong Chao Chet, west of Ayutthaya, 

was one of the ruenphae villages until the 1980s (Van Beek 1995, 72). The most 

intriguing aspect of life with a high tide could be seen in a town called Bang Li in Song 



Phi Nong district of Suphan Buri province in the central plain. The whole village was 

designed for dual functions, operational either rain or dry. 

Bang Li ... was built on two levels. During the dry season, its shops were 
at ground level. When the annual floods inundated the bottom storey, the 
townspeople moved their goods to the upper floor. Walkways linked the 
verandahs, creating a dry passageway above the flood water (Van Beek 
1995, 72). 

15 

An adoption of European land-based life-style and technology as a model for 

development during the colonial period of 1980s necessitated that Bangkok 

metamorphose into a land-based city (Jumsai 1988, 170). Canals were filled in and 

replaced by roads and drain pipes. The first road was opened to the public in 1857, 

followed by the introduction of trams in 1887 and railways in 1890. Drainage programs 

initiated in the early 1980s kept the annual flooding under control. Once the ground was 

dry all year round, the two-season housings were abandoned. Gone, too, was the 

perception of flooding as a natural circumstance. Flood is not seen as a regular visitor. 

While no longer contextualized, it is stig111atized as a damaging intruder to be prevented 

and conquered, everywhere, at all cost. A series of dam projects built for flood control in 

the 1980s testify to the paradigm shift (Van Beek 1995, 72). 

Generally, the rainfall pattern is accepted as a possible cause of the dry-season 

water deficit but other explanations as to why the shortage is here to stay are under 

debate. Given an assumption that water scarcity can be either supply or demand driven, 

the RID is inclined to cite irregularities on the supply side as major causes of the 



shortage (RID 1992, 8). On the other hand, members of non-governmental 

organizations (NGOs) and academia who study and follow the issue, tend to believe 

that the deficit is caused by excessive demands, inefficient management and misuses of 

water.3 According to the RID, major causes of the water shortage in the Chao Phraya 

basin are: 

1. Reduced rainfall beyond Bhumibhol and Sirikit Dam - the 
major provider and controller of water in the Central Plain. 

2. Increased consumptive and non-consumptive use of water 
upstream above the two dams. 

3. Rising demands downstream especially during the dry season. 

4. Lack of reservoirs to store water during the rainy season. The • 
huge amount of water from Chao Phraya River and its tributaries, 
then, flows into the Gulf of Thailand, useless (RID 1992, 6). 

16 

The first argument about the drop in volume of rainfall has been seriously 

contested between RID's officials and such NGOs as Project for Ecological Recovery 

(PER)4. PER believes that the phenomenon merely reflects a transient fluctuation in 

weather patterns and, therefore, should not be taken as an immediate cause of the reduced 

supply. To prove this point, however, would be a major study in itself and, for that 

reason, is beyond the scope of this paper. A chart showing rainfall data from Tak 

meteorological station during a 30-year period, from 1961 to 1991 , is provided in 

3 Witoon Pennphongsachareon, Director of Project for Ecological Recovery, is an outstanding proponent of the 
scarcity as demand-driven. 
4 Project for Ecological Recovery (PER) works to support local communities within Thailand in protecting rivers, 
fo rests, land and livelihoods. (Summarized from Watershed: People's Forum on Ecology ( I 995) I no. 1: I . 
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Appendix D. According to the data, the amount of rainfall received at the station 

fluctuates, with no upward or downward trend. Nonetheless, 30 years is a short period of 

time and likely to be inadequate in detecting or determining changes in the weather 

pattern. 

Demand from Agriculture 

Over 90 percent of the demand for the country's fresh water comes from the 

agricultural sector which, as noted earlier, constitutes a major industry of the central 

region. With deep rich alluvial deposit of sediment from the Chao Phraya river, the 

flood-prone basin encompasses 4.4 million hectares of agricultural land out of the 

country's total area of 7 million hectares. The region's well-developed irrigation systems 

- the most extensive in Thailand - constitute 25 percent of the total irrigated areas in 

the country (Anat 1987, 52). Major crops, besides the predominant wetland rice and 

transplanted rice, include com, soybean, mung bean, sugar cane and pineapple. In this 

area, a second crop of rice or na prang can be cultivated in the dry season where irrigated 

water is available: mainly an area of about 0.5 million hectares under the Chao Phraya 

Irrigation Project (Anat 1987, 59). 5 

5 The Greater Chao Phraya Irrigation Project provides water for the areas under Chao Phraya Dam. The project to put 
a barrage in Chao Phraya river at Chai Nat Province to provide water for irrigation, was first proposed in l 900's but 
was deferred indefinitely due to high cost. It was reconsidered again after World War II. It was completed in 1957, 
supported by a$ US 18 million loan from the World Bank. It was the largest irrigation project in east Asia at that time. 
(summarized from Anat, 56-57.) 
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The development of irrigation systems and rapid expansion of paddy cultivation 

in the Central Plain are interrelated. During world grain shortages after World War II, 

Thailand saw in the Chao Phraya basin an enormous potential for paddy culture. The 

government revived the suspended Greater Chao Phraya Project, an irrigation scheme 

proposed fifty years earlier by Homan van der Heide, the first Director General of the 

then Department of Canals (presently, the Royal Irrigation Department). The resulting 

Chai Nat dam and canal systems that convey water to the old and young deltas of the 

Chao Phraya river greatly contributed to the country's success as one of the world's top 

rice exporters, generating substantial income for Thailand (Montgomery and Warren 

1994, 232). 

As dry-season paddy gives higher yields and fetches higher prices than na pi or 

first-crop paddy, an increasing number of farmers sow paddy onto their fallow during the 

dry seasons (Table 2). The expansion is due in part to heavy promotion and support by 

the export-oriented government as well. The Ministry of Agriculture and Co-operatives 

recorded that the area where second-crop rice is planted increased by 55 percent in the 

15-year span from 1976 to 1991 (MOAC 1980; MOAC 1991; MOAC 1992). The RID 

reported in 1992 that the real na prang areas in Phitsanulok and Greater Chao Phraya 

Project was as high as 2.4 million rai- six times in excess of the 0.4 million rai that the 

agency can adequately irrigate (RID 1992, 5). A Bangkok Post report claimed an even 

higher figure, stating that there were about 5.5 million rai of second crop farm lands in 

the Central Plain in 1992 (Prasong 1996, 17). 



Table 2. Harvest Area, Production and Farm Value of Major Rice 
and Second Rice in Thailand (1977 to 1986) 

Major Rice (A) Major Rice (B) 

Year 
Harvest Area Production Farm Value Harvest Area Production 

6 (10 raz) (106 tons) (106 Baht) (106 raz) (106 raz) 

1977 48.3 13.7 25,218 2.7 1.4 
1978 51.8 12.3 28,652 2.9 1.6 
1979 51.9 15.2 33,256 3.9 2.3 
1980 52.1 14.6 38,2 17 2.0 1.1 
1981 54.3 15.4 47,263 3.2 2.0 
1982 53.3 15.8 44,691 3.6 2.0 
1983 52.0 14.8 43,378 3.9 2.1 
1984 55.6 16.9 46,847 4.4 2.6 
1985 55.8 17.3 42,842 4.4 2.6 
1986 57.5 17.9 41 ,579 4.0 2.3 

Notes: (A) : Wet Season 
(B): Dry Season 

Source: Anat 1987, 29. 
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Farm Value 
6 (10 raz) 

2,644 
3,399 
4,898 
2,827 
6,270 
5;766 
6,108 
7,741 
6,572 
4.344 

As a result of the over-expansion, only 30 to 35 percent of the irrigable area in the 

Greater Chao Phraya Project has adequate water for irrigation during the dry season (Anat 

1987, 56). When the land begins to parch, farmers have to depend almost entirely on 

water left-over from the north that flows down to the Bhumibhol and Sirikit reservoirs. 

Having a provider-and-dependent relationship in resource terms, the fast growing north 

and central regions feature a pattern of agricultural expansion with a competitive overtone 

(Figure 3). According to Thailand Natural Resources Profile, the irrigated area in the 

north is increasing at a faster rate than that in the central region (Anat 1987, 57-58). If 

this trend continues, a point will be reached in the future when the water released from 



the north after satisfying its requirements will be even less than the present rate. A 

supply deficit in the Central Plain would, then, be considerably exasperated. 

Figure 3. Accumulated Irrigated Areas in Various Regions 
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Source: Anat 1987, 59. 
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Since Thailand has chosen to follow a model of export-oriented industrialization, 

the Thai economic structure has seen a shift of competitive edge from agriculture to 

manufacturing industries. The share of agricultural activities in the economy continues to 

drop. Having fewer fields to irrigate, however, does not necessarily mean that there will 

be more water for other activities. Indicating that migration from the agricultural sector 

tends to originate from rain-fed rather than irrigated areas, Sacha, Theodore and Vute 
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argued that the remaining farmers would continue to use water wastefully regardless of 

its growing scarcity because it is provided free of charge. Non-agricultural demands for 

water will also rise without corresponding decline in agricultural water use (Sacha, 

Theodore, and Vute 1990, 12). 

Either in the local or global context, agriculture is usually susceptible to blame as 

a major cause of water shortages. Being the largest consumer of the world's water, 

agriculture takes more than two-thirds of the water withdrawn from the earth's rivers, 

lakes and aquifers (United Nations 1993, 2). Furthermore, it is a relatively low-value, 

low-efficiency and highly subsidized water user. As competition, conflicts, shortages and 

degradation of the water resource intensify, policy-makers look increasingly to 

agriculture as the system' s safely valve (United Nations 1993, 4). 

Demand from the Industrial Sector 

Bent on industrialization, Thailand promotes economic modernization. Politically 

and economically centralized, the country has seen rapid yet highly concentrated 

industrialization. Bangkok, its capital, has become one of the most urbanized, densely 

populated and affluent metropolises in Southeast Asia. It is a hub of commerce, 

industries, transportation, administration as well as entertainment. 

While most of Thailand's industries are located in the Chao Phraya basin, 50 

percent of factories are located in the Bangkok Metropolitan Area (BMA). Their 
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combined production accounts for 72 percent of the industrial gross domestic product 

(GDP) (Sacha et al. 1990, 14). Although the demand for water from the industrial and 

urban sectors is relatively small compared to that of agriculture, it is by no means 

insignificant. The quality of water and uses that are made of it do matter, especially when 

one party's use reduced the quality of water available to other users (TDRI I 994, 5). 

Sacha listed four reasons why the industrial sector played a part in the creation of the 

water shortage. 

1. The industrial sector has been and is projected to continue to 
grow at double-digit growth rates, while the growth of the 
agricultural sector is leveling off Because of the geographic 
concentration of industries, water demand is concentrated in a 
limited area while agricultural demand, being geographically 
dispersed, can be met from a variety of sources. 

2. Because of the proximity of industry to the country's largest 
urban area, the urban demand for water is added into that of 
industry. Concurrently, the availability of suitable raw water 
diminishes as a result of urban pollution, and the cost of treatment 
nses. 

3. While there are economies of scale and savings from the 
concentration of users in water distribution, the conveyance cost of 
raw water from distant places may outweigh such economies. 

4. Industries, by its own very concentration and waste 
mismanagement, reduces the availability of acceptable-quality 
water not only to itself but also to other sectors (Sacha et al. 1990, 
14). 

Although attempts are made to develop a more appropriate waste and sewage 

treatment, at this stage Thailand remains one of the most lenient countries as far as waste 

discharge is concerned (Paichitr 1993, 220). Christensen and Boon-long stated that 
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Thailand has no comprehensive data base on industrial waste water, making it impossible 

to track down industrial pollution (Christensen and Areeya 1993, 4). According to 

private estimates of nine agro-based industries, 525,000 tons of biochemical oxygen 

demand (BOD) loading were discharged in 1991 and the amount is expected to double by 

the year 2001. A study by Engineering Science Inc. estimated that there were one million 

tons of hazardous waste dumped in 1989; about 71 percent of the discharge is produced 

by the BMA (quoted in Christensen and Areeya 1993, 4). By 2001, the production in that 

area alone is expected to triple (Manida 1991). In this light, the Chao Phraya River is no 

different from an open sewers. Unsurprisingly, the level of dissolved oxygen (DO) in 

some parts of the river is measured at zero (Paichitr 1993, 222). 

Aside from discharging waste water into public waterways, in the process 

reducing the availability of fresh water for other users, industries (and housing estates) 

are largely responsible for groundwater depletion. For industries that are located in the 

BMA, it is estimated that less than 0.5 percent of the water they consume daily is 

purchased from the Metropolitan Waterworks Authority (MW A). Ground water pumping 

fills up the 95 percent balance while other sources such as rivers and canals constitute the 

remaining 4.5 percent (JICA 1989). 

The MW A, which is in charge of piped water supplies in Bangkok and outlying 

areas, also used about 43.8 million m3 of groundwater- amounting to 4.7 percent of its 

total production - in 1989 (Christensen and Areeya 1993, 4). Sacha argued 

convincingly that the private sector's preference for ground water is more motivated by 
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cost consideration than accessibility to or sufficiency of piped water. Of the 2,126 

operating wells inspected by the MWA in 1988, 1,871 wells (or 88 percent) were within 

the MWA's distribution systems; of these 1,345 wells (or 72 percent) belong to the 

MW A's customers (Sacha et al. 1990, 15) 

The cost of extracting ground water (both capital and operating cost) is one to two 

baht per cubic meter while the average charge of piped water is seven baht per cubic 

meter. Well water is relatively cleaner, thus, obviating treatment costs incurred in water 

derived from other sources. The Ground Water Act of 1977 stipulates that a permit be 

required for ground water pumping and the Deep Well Notification No. 7 of 1985 

requires the installation of a flow meter on all wells deeper than 15 meters. In practice, 

unfortunately, the Department of Mineral Resources, which is in charge of the ground 

water extraction, does not have enough manpower or infrastructure to enforce the 

regulations (Sacha et al. 1990, 15). 

Ground water is a last resort for farmers who have to deal with the dry season 

shortage of irrigation water as well (Thitinan 1994, 132-258). Concerning this issue, the 

government's policies are apparently less than coordinated. On the one hand, the farmers 

are encouraged to switch to less water-intensive crops during the dry season since the 

RJD has not been able to guarantee sufficient water for rice growing. On the other hand, 

farmers are subsidized to sink shallow wells as an alternate water source. The "free 

goods" soon dried up (TDRJ 1994, 25). 

In the Central Plain, farmers complain that wells that were thought 
to be deep enough to meet their water needs are no longer 
sufficient, and farmers are being forced to sink even deeper and 



increasingly expensive wells in order to meet their water needs. 
The reason is that the combined effects of the pumping of all 
farmers depletes the aquifer and lowers the level of the water table. 
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The pumping rate in the Greater Bangkok area has far exceeded the ability of the 

aquifer to recharge - exceeding an estimated safe yield by at least 0.5 million per day 

(Anat 1987, 63). The cost, borne communally by the society, is paramount. The depleted 

aquifer causes land to subside. Eastern Bangkok is reported to have been sinking about 5 

to 10 centimeters per year (Anuchit 1989). Flood damages have been estimated at 

billions ofbaht each time it occurs. The sinking land also exacerbates salt-water 

intrusion, which requires that more water be released to push it back before the salinity 

ruins farmlands, orchards and the MW A's raw water supply. 

Demand from the City 

Similar to industries, the urban sector currently withdraws a small amount of 

water from the total supply. Still, it is crucial to analyze its demand pattern. First, it is 

the well-being of people in this sector that is a cornerstone for most of the government's 

relief efforts. Second, as a result of policies that favor industrialization and urbanization, 

the demand from the urban sector is growing exponentially. The situation in Bangkok 

illustrates well how scarcity can be imposed by an excessive demand. 

During the past decade, a demand for MWA' s water grew from 286 million m3 in 

1980 to 628 million m3 in 1989 (Table 3). That is a growth rate of 8 percent per year 
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(Sacha 1990, 13-14). Considering such factors as a faster growth rate in the 1990s, 

structural changes that favor an expansion of the MWA's clients and an imminent 

depletion of aquifer, Sacha calculated that the demand for piped water from the MW A is 

likely to grow more than 8 percent per year during the 1990s (Sacha 1990, 13). A 

conservative estimate has it that the demand for MW A water will increase at an annual 

rate of 10 percent, reaching 1,762 million m 3 by the year 2000. It will grow at an annual 

rate of8.5 percent during the second decade, to exceed 4,052 million m3 in the year 2010. 

By that time, the demand for raw water would be 2.6 billion m3 and 5.8 billion m3 (Sacha 

et al. 1990, 13; Christensen 1993, 4). 

Relying on a much lower estimate of 3 .4 percent increase in water demand per 

year (substantially lower than a moderate projection of economic growth), the MWA 

expects the demand of water to double in thirty years, reaching 2.26 billion cubic meters 

per annum by the year 2017 (Chaunpit 1989). Its demand for surface raw water is 

projected to triple by the year 2017. By that time, the MWA will need 7.78 million m3 of 

water per day while the RID can allocate a maximum of 5 .18 million m3 per day from the 

Chao Phraya irrigation system. With the phasing out of its groundwater source, the 

MW A expects to reach the RID' s limit by the year 1997. Unless more water was fed into 

the system, a water supply deficit will be inevitable. 

Faced with the ominous threat, a solution the RID has in mind is to build more 

dams to store water. A longer-term solution is to find more water to feed the Central 

region. Large-scale dams and interbasin water transfer projects which will include a 



construction of a series of dams, huge pumps and water tunnels, for the RID, are 

inevitable to secure the future of Thailand. 

Table 3. Water Pricing and Water Use in Metropolitan Waterworks Authority Area 

Nominal Real Minimum Maximu Nominal Users MWA Water Water 
Effective Effective Rate mRate Prod. Production Sales 

Year Rate (B/m) Rate (B/m) (B/M) (B/m) Cost Thousands Growth (Million (Million 
8 /cu.m cu.m) cu.m) 

(percent) 
1976 1.449 3.295 0.50 2.50 n.a. 317 n.a. 431 n.a. 
1977 1.487 3.223 0.50 2.50 n.a. 329 3.7 430 234 
1978 1.494 2.987 0.50 2.50 n.a. 341 3.7 460 240 
1979 1.534 2.819 0.50 2.50 2.29 356 4.3 485 252 
1980 1.597 2.661 0.50 2.50 4.56 387 8.9 575 lli 
1981 2.198 3.055 0.50 2.50 5.01 423 9.2 625 327 
1882 3.029 3.712 I.SO 5.50 5.40 445 5.2 630 342 
1983 3.059 3.557 1.50 5.50 4.97 468 5.1 627 370 
1984 3.190 3.587 I.SO 5.50 4.63 519 II.I 731 423 
1985 4.926 5.501 4.10 8.75 5.64 602 15.9 802 477 
1986 6.142 6.646 ilQ 8.75 5.63 660 9.5 821 485 
1987 6.092 6.482 4.05 8.70 5.64 721 9.4 841 523 
1988 6.102 6.328 4.00 8.70 5.65 790 9.5 860 570 
1989 6.1 I 8 ~ 1..QQ 8.70 5.35 867 9.7 934 ill. 

Source: Sacha et al. 1990, 13 (Emphasis Added). 
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CHAPTERIII 

THE OFFICIAL ANSWER 

Ifwe can divert water from the Salween, we will be basking in 
comfort for the next ten lifetimes. (Dr. Prates Sutabutr, Director 
General of Department of Energy Development and Promotion 
quoted in Kinghor 1995, 3). 

In 1992, the cabinet approved several short and long-term measures to solve the 
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repeated water shortages in the Chao Phraya basin. 6 Deliberations were made on the 

basis of the four causes of water shortage in the Chao Phraya basin as delineated by the 

Royal Irrigation Department. The five short-term measures to be implemented until the 

dry season of 1993 are: 

1. Artificial rain project 

2. Plans to increase the amount of water stored in Bhumibhol and 
Sirikit reservoirs 

3. Plans to adjust crop patterns in irrigable areas. Promoting 
cultivation of short-lived plants in highlands during the 1993 rainy 
season 

4. Campaigns for water conservation 

5. Subsidizing a purchase of water pumps for farmers 

The eight longer-term measures are: 

6 The package was proposed on behalf of Ministry of Agriculture and Cooperatives which houses the Royal Irrigation 
Department. 



1. Adjusting fanning methods in irrigable areas 

2. Augmenting the efficiency of existing irrigation projects (to be 
completed in 1997). 

3. Developing ground water utilization, especially shallow wells, in 
such central provinces as Phitsanulok, Phichit and Chainat. 

4. Excavating natural ponds and canals that become silted over time 

5. Promoting a construction of farm ponds in areas where dam.­
building or excavation work is impossible 
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6. Building more dams on the tributaries of Chao Phraya river. To be 
urgently implemented are Kaeng Sua Ten Dam in Phrae Province, 
Pasak Dam in Lop Buri Province, Kwai Noi Dam in Phitsanulok and 
Haew Narok Dam in Khao Yai National Park 

7. Diverting water from other rivers in the country to the Chao Phraya 
basin; Mae Klongdiversion, Bang Pakongdiversion, Kok-Yorn or 
Ing-Yorn diversion via Kaeng Sua Ten Dam and Pai diversion are 
among those listed for consideration. 

8. Initiating an interbasin transfer of water from such international 
rivers as the Mekong and Salween River to Bhumibhol and Sirildt 
reservoirs (RID 1992, 8: emphasis added). 

The official reaction echoed heavily of the supply-side strategies of management: 

trading a demand check for finding a greater amount of water. It can be argued that the RID 

did incoiporate some aspects of demand-side management in its proposition, as seen in such 

measures as campaigns for water conservation and efficiency booster but the agency did not 

put much effort in implementing these measures. Mr. Pramote Maiklad, the RID's Senior 

Expert for Operation and Maintenance, said that although the RID did not know how much 

water would be retrieved from water-saving campaigns and an adjustment of farming 

methods, they were sure it would not be an adequate amount (Atiya 1992a, 31 ). 
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The RID cited the inadequacy of small-and-large-scale water storage as the most 

significant cause of shortage problems, demanding immediate attention and remedy. The 

stance can be essentially summarized in the words of Mr. Thawat Wichaidit, secretary of 

Prime Minister Chuan Leekpai7 and member of the government-appointed Special Water 

Task Force Committee (Thitinan 1994, 247).8 

Figures in the last eight to ten years indicate that rainfall has been 
abundant in Thailand, averaging around 800 billion cubic meter 
per year, but the country has not been able to keep and use all of it. 
... We have only been able to keep 200 bcm. Our long-term 
plans must allow us to store an additional I 00-plus bcm, which 
makes it inevitable for the construction of large dams or even small 
dams which can be coordinated. In any case, we must be able to 
store another 160 bcm and then we will never have water problems 
again. 

Since 1992, the RID has placed on its list of urgent projects these three dam 

projects, which have become centers of controversy. 

1. Kaeng Sua Ten Dam: Planned to be built in the midst of Mae Yorn National 

Park in the northern province of Phrae, the Kaeng Sua Ten dam project is a part of the 

Kok-Ing-Yorn-Nan scheme. Conceived by the Electricity Generating Authority of 

Thailand (EGA T) in 1980, the dam will block the Y om river, a major tributary of the 

Chao Phraya. Ambitiously designed, the plan consists of a network of dams to store and 

divert water from the four northern rivers into the Chao Phraya basin. The original 

4,550-million-m3 reservoir will flood a vast area of natural teak forest in Mae Y om 

7 Mr. Chuan Leekpai served as a Prime Minister from 1993 to 1995. 
8 Mr. Pramote Maiklad from Royal Irrigation Department directed this task force which is to open 24 hours a day. Its 
advisory body comprises the deputy permanent secretaries of the Ministries oflnterior, Industry, Science, Technology 
and Environment, and Agriculture & Cooperatives. 
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National Park - itself the watershed of the river to be dammed - and displace as many 

as 5,100 households (Kaeng Sua Ten 1995, 10). 

The Kaeng Sua Ten dam project was forwarded to the RID and kept dormant for 

more than ten years. It was reconsidered in 1992 and redressed as a single small-scale 

dam. The adjusted l ,175-million-m3 reservoir, however, will still inundate more than 

4,800 hectares (34 square kilometers) of teak forest which is equal to 38 percent of the 

area where the best species of teak in Thailand grow. The government headed by Prime 

Minister Banharn Silpa-archa was eager to see the dam built (Kaeng Sua Ten 1995, 10). 

News about the advent of the dam plan aggravates already severe illegal logging in Mae 

Yorn National Park. Several demonstrations have been held in the past two years by both 

supporters and opponents of the dam. 

2. Pasak Dam: Although Pasak dam is believed to have less effect on the 

environment, it will involve a mass relocation of people. Interviewed in 1992, Mr. 

Pramote refused to reveal the number of families to be evicted to make way for this 

project, saying only that "there are many communities there, many". He added that an 

estimate by the RID showed that the cost of land purchase and of compensation to 

possible ousts was five times more than the cost of the construction of the dam itself 

(Atiya 1992a, 28). 

In the RID's view, however, benefits from the Pasak dam will be worth the cost. 

Before any discussion about the dam was released, the situation transcended the mundane 

plane when the highly-revered King Bhumibhol explicitly said during his Birthday 



speech in 1994 that he would like to see the Pasak dam completed before his 72nd 

Birthday in 1999. The construction of Pasak dam is currently underway across Pasak 

river in Lop Buri province. 
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3. Haew Narok Dam: In engineering terms, an ideal site of Haew Narok dam is 

800 meters from Haew Narok Fall (Ravine of Hell) in the middle of K.hao Yai National 

Park. The first forest reserve in Thailand, K.hao Y ai is known for its diversity of fauna 

and flora. It is an important habitat for such endangered species as wild elephants, red 

gores and Hombills. With the dam there, more than 1,600 hectares of lush forest would 

possibly be flooded. The threat to plants and wildlife would be immeasurable. Dr. 

Somsak Sukwong from Kasetsart University viewed that the area has a high degree of 

humidity. Water in small streams in the forest is very clean. He believed that the area is 

an important propagation center for plants and animals rarely found at present (Atiya 

1992a, 28). 

Diverting the Lifelines 

The quest for water goes on, within and beyond the national boundary. 

Domestically, news about a proposal to divert the Mae Klong River to enhance piped 

water production in the BMA (the West Side Piped Water Project) infuriated Mae Klong 

residents who have organized and staged a number of seminars, public hearings and 

protests. The plan, dated back to 1985, envisaged building a linkage canal between the 



Chao Phraya and the Mae Klong and Tha Chin basins. When completed, the I 06-km 

canal was supposed to keep Bangkok well-supplied until 2017 (Thitinan 1994, 244-5). 
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The provincial chambers of commerce from Kanchanaburi Rajburi and Samut Songkram 

provinces, which depend on the Mae Klong water, opposed the plan on ground that the 

river' s supply had sharply declined over the last ten years. To ensure a sufficient 

provision domestically, the residents of the Mae Klong basin cannot afford to share it 

with others. Others, including GO representatives, community leaders and academics, 

commented that Bangkok should not compel other provinces to shore up its own 

problems. Thitinan reported that the then RID 's deputy permanent secretary made a point 

that water, like petroleum or natura] gas is the kingdom' s resource (sombat phaendin) for 

which no one can claim property rights (Thitinan 1994, 246). The secretary claimed that 

Kanchanaburi residents would gain religious merits from the diversion because it is 

tantamount to alms giving. 

Faced with strong opposition, the RID turns to put more effort to plans to · 

undertake a diversion from such international rivers as the Mekong 9 or Salween rivers to 

satisfy domestic needs. As evident in the Mae Klong debate, the official shift towards an 

international transfer of water is partly a result of a strengthened organization and 

9 The now-defunct Mekong Committee or Secretariat of the Interim Committee for Coordination of investigations of 
the Lower Mekong Basin is an intragovernmental organization consisting of representatives from Laos Thailand, 
Cambodia and Vietnam. It was set up by United Nations in 1957 "to promote, coord inate, superv ise and control the 
planning and investigation of water resources development projects in the Lower Mekong Basin." The committee is 
developing a massive complex of dams for the Mekong and its tributari es. The Plan, known as the "Mekong Cascade" 
or the cascade of seven dams on the Mekong mainstream blueprint may invo lve a resettlement of ten of thousands of 
people in Thailand, Laos and/or Cambodia depending on how the structure is designed and located (Fahn C l). 



networking in local enclaves. Following a rapid boost and expansion of the 

environmental movement in Thailand, seen by Philip Hirsch as "a product of 

incorporation of social and spatial peripheries within an increasingly differentiated 
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society polity and economy," an anti-dam chorus grows louder and stronger, 

substantively delaying, even barring, the Electricity Generating Authority of Thailand 

(EGAT) or Royal Irrigation Department (RID) from advancing with new dams (Hirsch 

1993, 3-5). In a desperate attempt to fulfill their assigned duty of finding more water 

supply and in response to the changing trend, the EGA T and RID have come up with 

plans to transfer water from other basins to fill in the existing reservoirs. In this case, the 

Bhurnibhol and Sirikit reservoirs, as the major regulators of water flow in the Chao 

Phraya basin, were the pivotal points for every diversion route. Chainarong reported that 

in 1979, the EGAT initiated 14 international diversion projects: seven from the Mekong 

and the rest from the Salween (Chainarong 1993, 13). To replenish the reservoir of Sirikit 

dam, a Kok-Ing-Nan10 diversion scheme was reportedly developed to draw water from 

the Mekong (Malee 1995, AlO). The project was adapted from the Kok-Ing-Yorn- an 

scheme which was indefinitely postponed by uncertainty over Kaeng Sua Ten dam -

supposedly the main storage along the route. For Bhumibhol reservoir, the Salween and 

Moei rivers were targeted as exporting sources. According to the Pre-feasibility Study of 

the Moei-Salween-Chao Phraya Diversion Project the two rivers have plenty of water but 

topographical complexities drastically limit a chance of water use expansion in their 

10 Kok and Ing rivers flow down to the Salween river while an river is a major tributary of the Chao Phraya. 



basins. The potential for water transfer development is, thus, very high (Panya 

Consultants 1995, 5). 
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Comparing the Sirikit with the Bhumibhol diversion, Mr. Choolit Vatcharasinthu, 

a project engineer from Panya Consultants who handled the pre-feasibility study of the 

Salween Diversion project, said that both routes would require water tunnels of similar 

length. The strength of the route that ends at Sirikit reservoir, however, relates to the Nan 

River being the lowest of all the rivers involved in the scheme. Subsequently, the 

diversion can be operated by gravity which will considerably reduce the cost. One 

inferior point is the smallness of Sirikit reservoir. With an active storage of 6,660 million 

m3 to contain an average inflow of about 5,000 million m3
, the slight extra space is hardly 

enough for engineers to manipulate the diversion (Choolit 1996). 

Controversial as it is, the attempt to exploit the Mekong and international 

bickering and tangled politics around it has attracted an attention of the mass media as 

well as environmental organizations worldwide. While a spotlight was bright on the 

Mekong basin, on the western front, a scheme to transfer water from the Salween to the 

Bhumibhol reservoir was quietly gaining ground. 

The Basin # 01 

From their origins in the snow-capped Tibetan Plateau, several hundred 

kilometers north of the Tibetan capital Lhasa, the Mekong and Salween rivers flow along 
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southwardly before diverging near Yunnan. The Mekong River arches to the east and 

discharges into the South China Sea in Vietnam while the Salween River flows westward 

to form a part of the Thai-Burmese border before draining into the Andaman sea in 

Moulmein, Myanmar (Figure 4). The two rivers literally share many common ground. 

Both are great rivers of Southeast Asia. Their high banks are livelihood of peoples from 

various ethnicities and a backdrop for inter-racial conflicts and warfare. 11 Both have been 

eyed for "development potential" which, more often than not, is translated into mega-and­

mini dam projects. 

The portion of the Salween basin in Thailand is located in the northwestern part of 

the country, from latitude 16° 15' to 19° 45' north and longitude 97°20' to 99°0' east. 

Accounting for 6 percent of the whole basin or approximately 17,920 sq. km., the basin 

area covers the whole of Mae Hong Son Province and some parts of Chiang Mai and Tak 

provinces (AJT 1994 2-1)12. For the sake of study, the EGAT divided the Salween basin 

into 18 sub-basins as shown in Table 4. The major tributaries of the Salween discussed 

in this analysis are: 

- Nam Mae Pai: Originated from the Dan Lao range, Pai river flows westward 

through am Phiang Din, Mae Hong Son Province and converges with the Salween river 

in Myanmar' s Kayah state. 

I I More than 11 groups of minorities Jive along the course of Salween river. Among them are Tai, Wa, Karen, 
Karenni, Arakan, Pa-O, Palong (or Dara-ang), Padang, Akha, Leesu and lnle. 
12 The capital of Mae Hong Son is about 360 km from Chiang Mai, the orthem Provincial Center, and 1,000 km 
from Bangkok, the capital of Thailand. 
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Table 4. Sub-basins in the Salween Basin (EGA T, 1984) 

Sub-basin Name 

Mae Nam Salween (main river) 
Upper Part of Nam Mae Pai 
Huai Mae Sa 
Nam Khong 
Nam Mae Pai 
Nam Mae Samat 
Nam Mae Surin 
Upper Part of Mae Nam Yuam 
Nam Mae La Luang 
Lower Part of Mae Nam Yuam 
Nam Mae Sariang 
Nam Mae Rit 
NamMaeNgao 
Upper Part of Mae Nam Salween 
Nam MaeNgae 
Upper Part of Mae Nam Moei 
Huai Mae Lamao 
Lower Part of Mae Nam Moei 

Note: Adapted from AIT 1994, 3-2. 

Area (sq. km.) 

17,920.19 
1,111.05 

478.00 
627.48 

2,008.35 
1,004.15 

484.27 
1,221.65 

477.35 
1,892.48 

377.7 
1,129.33 

831.05 
1,201.92 

657.73 
1,143.17 
1,567.26 
2,084.18 

- Mae Nam Moei: The curious north-flowing Moei river has its origin in the 

Tenasserim Range in Tak Province. Its northwest-bound course forms thousands of 

kilometers of the Thai-Burmese border. Nam Moeijoins the Salween at a small village 

called Sob Moei. 13 

- Mae Nam Yuam or Khun Yuam: Mae Nam Yuam flows southward from Mae 

Hong Son province to join Nam Moei before it flows down to the Salween river. 

13 "Sob" in Thai means convergence. It is usually used for converging of rivers such as Sob Pai or Sob Moei. 
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The Study of Potential Development of Water Resources in the Salween River 

Basin conducted by Asian Institute of Technology (AIT) for the Office of the National 

Economic and Social Development Board (NESDB) described the general topography of 

the Salween basin as consisting of longitudinal folded mountains and small, long and 

narrow river valleys divided by steeply rising uplands with considerable variation in 

elevation (AIT 1994, 2-1 ). The complex geography has resulted in similarly complex 

networks of river systems and flow directions of the main river. For example, Nam Mae 

Pai generally flow east-west, and Nam Mae Yuam mostly flows north-south and east­

westjust before it meets Mae Nam Moei. Mae Nam Moei itself flows from southeast to 

northwest direction to eventually meet the main Salween river which is flowing from 

north to south (AIT 1994, 2-1 ). 

Thanks to arduous access and internecine wars among ethnic groups in Myanmar, 

the Salween remains one of the least explored and exploited rivers in Southeast Asia. 

Unlike some other river basins in Thailand where a number of studies have been 

conducted, limited studies in the Salween River basin were available. On almost all 

aspects, data and information collection and analysis had to start from scratch (AIT 1994, 

1-1 ). As far as the author is concerned, there exists no comprehensive, up-to-date 

inventory of the Salween area. At this moment, the river' s ecology is best portrayed by 

piecing together remnants of old and current data. A "Report on Biological Value of 

Salween Wildlife Sanctuary" which is a part of the Master Plan/or Management of 
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Salween Wildlife Sanctuary14 suggested that this closed book of forests had a wealth of 

knowledge to offer (Forest Research Center 1991). Archaeologically, the discovery of 

such pre-historic evidence as rock-breaking tools, pieces of terracotta plant fibers 

(possibly used as robe), fish nets and some remains of crops at the "Spirit Cave" (Tham 

Phee) in the Salween sanctuary on the Thai side gave rise to an assumption that the area 

was possibly one of the world's earliest agricultural communities. The spirit-cave finding 

is also considered a crucial link in the study of Southeast Asia history since it might 

counterbalance the century-old assumption that Southeast Asian civilization was born 

exclusively from Chinese and Indian diffusion. (Coedes 1971 ; Forest Research Center 

1991). Ecologically, the Salween basin is a mosaic oflndo-Burmese and Indo-Malayan 

faunal regions, composing mainly of tropical rainforest, hill evergreen rainforest, mixed 

deciduous forest and dry dipterocarp forest. Combining almost every subsystem of the 

world's tropical ecology, the basin is believed to be one of the most ecologically secured 

areas in mainland Southeast Asia (Thara 1993, 21-28). 

Old records and sightings of wildlife compiled by British colonists and a few 

studies by Thai foresters indicated that the Salween basin, especially its estuary, is one of 

the last homes to a number of rare and endangered species. Wild elephants, tigers, red 

gores and such rarely-found birds as oriental darters, Green Peafowls as well as several 

l 4 The Thai side of Salween Wildlife Sanctuary, covering a total area of 875 square kilometers is located in Mae 
Hong Son province. 
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species ofHornbills are believed to still roam the forests (Chainarong 1993, 21-23; Thara 

1993, 7-8). 

The NESDB ' s report forewarned that any attempt on water resource development 

in the Salween basin is likely to be constrained by such conditions as a fragile nature of 

the watershed; 15 a lack of good sites for a construction of dam/reservoir due to the 

combined presence of conservation forests, national parks and wildlife sanctuaries and 

topographical complexities; and concerns over the right to unilaterally make use of the 

international rivers as Thailand covers only small parts of the catchment areas, mostly 

near the downstream. Despite of the caution, Bangkok still looks west to the Salween as 

a potential cure of its chronic dearth of water. 

From Electricity to Water 

China, Myanmar and Thailand share 42, 53 and 5 percent of the Salween River' s 

catchment area respectively. Although Thailand holds the least natural right to the river, 

it is the most aggressive party in attempts to exploit the river (Nantiya 1994b, 10-11 ). 

Echoing Prime Minister Chatichai Choonhavan' s from-battlefield-to-marketplace policy, 

Thai Ambassador to Rangoon Mr. Veerasak Futrakul told the Bangkok Post that the Thai­

Burmese legacy of distrust and border of conflicts needed to be changed. "It is time the 

15 The watershed is classified as classes I and 2 (see Appendix A for a classification of forests in Thailand). 



42 

Salween River was turned from the river of conflicts into the river of cooperation which 

would provide both Thailand and Myanmar with mutual benefits," he said. (Bangkok 

Post 1994d, 5). 

The potential of the Salween as a resource base is enormous 16. The concept of 

"river of cooperation" was extended to the very endowment of the Salween craved by 

Bangkok - the water. In 1979, EGAT conceived seven diversion projects for the 

Salween and its tributaries (Chainarong 1993, 14). 

1. Mae Lamao - Mae Tun Project (Status: Abandoned) 

2. Mae Jarao - Mae Tun Project 

3. Upper Pai - Mae Tang Project 

4. Lower Pai - Mae Jaem Project 

5. Nam Ngao - Mae Tun Project 

6. Nam Moei - Mae Tun Project 

7. Upper Salween - Mae Tang Project [Emphasis added]. 

The final destination for every route is Bhumibhol reservoir. The smallest project 

(Mae Lamao - Mae Tun) would divert 380 million m3 per year while the largest one 

(Upper Salween - Mae Tang) would fill the reservoir with approximately 10,000 million 

m3 per year. Other projects would divert about 500 million m3 yearly (EGAT 1993). 

16 See Appendix B: From Electricity to Water: History of Development Plans in the Salween Basin. 
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These dam and diversion projects had been suspended for almost a decade 

because of environmental concerns but were resurrected after the increasingly persistent 

water shortages threatened to crumble the Chao Phraya basin. Bruised by criticism about 

environmental effects caused by many of its dams, the beleaguered EGA T forwarded 

these projects to the newly-promoted Department of Energy Development and Promotion 

(DEDP) for further study and implementation in 1992. Interestingly, the DEDP's 

Director General Dr. Prates Sutabutr is also an active member of the Joint Working 

Group for the Development of Hydropower Projects on Bordering Rivers. Time and 

again, the Salween diversion plan is seen as a magic wand by top Thai politicians and 

planners. Former Prime Minister Chuan Leekpai told the press during a tour of drought 

areas in the northern province of Chiang Mai in 1993 that the Salween Project is the key 

to solving the water shortage (Walakkamon 1995, C8). In 1995, the then newly­

appointed Minister Science, Technology and Environment Yingphan Manasikam 

announced on his inauguration day that he would give national and international water 

development and diversion projects a high priority. Mr. Yingphan gave special attention 

to the potential to tap water from the Salween basin (Bangkok Post 1995b ). 

From the seven options, the DEDP singled out two projects for pre-feasibility 

study: the Nam Pai and Tributaries of Nam Moei and the Moei-Salween-Chao Phraya 

diversion projects. Since the chosen route under the Moei-Salween-Chao Phraya 

diversion is on the first phase for implementation, 17 this thesis will examine this route as 

17 According to Dr. Prates, DEDP will seek for money from the 1996 national budget for further study of this project. 



the only case study. The optimum options under the am Pai project would require a 

construction of a tunnel more than 40 km long through mountains which would incur a 

high cost. Hence, it is unlikely they would be implemented soon18 (Appendix C: 

Components of the Upper Pai and Nam Moei-Mae Song Diversion Projects) . 
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In 1994, the DEDP selected a group of consultants comprising Panya Consultants 

Co.Ltd., Snowy Mountains Engineenng Corporation Limited and Chiang Mai University 

to conduct a pre-feasibility study of the Moei-Salween-Chao Phraya Diversion Project to 

solve the water shortage in Chao Phraya basin. Using the information and studies made 

by the EGAT as a base data, the pre-feasibility study commenced in September 1994 and 

was finished five months later in February 1995. The five main diversion routes under 

investigation, shown in Figure 5, are: 

1. Salween-Upper Yuam Dam-Bhumibhol reservoir 

2. Moei-Salween-Mae Lama Luang-Bhumibhol reservoir 

3. Moei-Huai Khanaeng (Khi Thoe)-Bhumibhol reservoir 

4. Moei-Mae Lamao-Bhumibhol reservoir 

5. Moei-Ping River at the far side of Bhumibhol reservoir (Panya Consultant 1995, 1: 

emphasis added). 

The study team named the third diversion route from Moei river to Huai 

Khanaeng dam and Bhumibhol reservoir and the second route from Salween to Mae 

Lama Luang Dam and to Bhumibhol reservoir the first and second priority for further 

I 8 See Appendix C: Components of the Upper Pai and Nam Moei-Mae Song Diversion Projects. 
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Figure 5. Diversion Routes of the Moei-Salween-Chao Phraya Diversion Project. 
Source: Panya Consultants Co., Ltd., Snowy Mountains Engineering Corporation Limited 
and Chiang Mai University 1995. 
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study respectively. The Huai Khanaeng diversion was deemed the optimum diversion in 

terms of cost/benefit analysis. The DEDP is apparently interested in this route because it 

is small-scale and likely to be less expensive (Prates 1995). According to the pre­

feasibility report, the scheme would have a capacity of diverting an average of 1091.4 

million m3 of water annually: 1079.6 million m3 from Moei River and 11.8 million m3 

from Huai Khanaeng-Khi Thoe. The annual mean runoff ofMoei River is about 6,000 

million m3
• A schematic diagram of the route is shown in Table 5. Major components of 

the project are: 

a) A 1.4-km diversion canal from Moei River to Moei Pumping Station No. 2 

The 1.4-km canal will be dug along the course of Huai Khanaeng Khi Thoe, 

beginning from its confluence with the Moei River. 

b) Moei Pumping Station No. 2 

Two 24-MegaWatt pumps, operated by an annual average of 144 GigaWatt per 

hour, will be installed at the toe ofHuai Khanaeng Dam to pump up water from the 

diversion canal to Huai Khanaeng reservoir. 

c) Huai Khanaeng Dam 

The concrete face rockfill Huai Khanaeng dam would block Huai Khanaeng Khi 

Thoe at about 1.4 km upstream ofMoei and Huai Khanaeng Khi Thoe confluence. The 

41-meter-high dam would take up features studied by the EGA T in the Feasibility Study 

ofBhumibhol Inflow Augmentation Project Phase II in 1993. The normal high water 



PROJECT DE:SClllmOH \1H1T 

I. Trlb .... ry/ M1io IMrb,ula 

2. Loco1loa 

l. Ri-.r 

- Nora.al Water t.wl m.MSL 

._ l'n>!•cz Oucnp,ioa 

, .1 Hydtolo,r 

- Cacda.mutAtu "lia 
- M~ao A1u:an1I Jl\1ootr 1,10( 

- Du ••flood •JIM<: 

«..2RUcf'lo'Oir 

- No,...I Hiab Waut t.-.1 (NHWL) -SL 

- Swrtaco ~ al HHwt. "I.D 
- R<M""°lr C.pacily ot NHwt. a.MSL 

•.J 0. m nd SpiU...y 

- Typo 

- Cron Elu"'ica &MSL 

- HeiJbl/Ltapb c( Cru< • 
- Spillway Cala • 

, .i1Tyrb-M 

- Typo 

- lu11U.d Capoe>IJ Ir-

- 0..iJ• Dl■cl&or,t ·'"" - 0..iJoHud • 
.. ..s -'"'1-npAa■v.al EMrvC.Nnlad CW\ 
4.6 lrri,.lioo"1u n l 

s. o;..,..,,, s,..,_ 
S.1 OpciiDw■ l>Mnica C.poooy _,_ 
S..2 A""tnJ• AaoYal Water Oftl"altOa VoluM MC,,C 

S.J WucrCo~.., 

- C.u lW-..t.b • 
- Cau1LuJ1b ka 
- Aw:npWat.rl..&vcl IIL~SL 

- P'vmpio1 Sta.ti::,■ 

- ho,pTn,o 

- Pvaop C.paci1y ft 

- Toolr"111pia1 Hnd • 
.S . -'Co~DftT11aKl 

- OUlmc.tu • 
- ~•a•b .. 
- O••••~I nMSL 

5..5 S1on~TaU 

- Diamuer • 
- Hc;1b1 • 
- wa,ar t.r...l a.MSL 

) ,6 OMr,mo T11D.ocl 

- Dum.clcr -- l.aa11b ka 
- Ovtlict Elr"9UO■ a..MSL 

6. A~n111 Aa•••I Pv.apia1 Eocfl)' c;wi, 

7. TncuSDWi:,1 U11111 

- Rov1• 

- DU1 ■ oa ka 
- Voka1• tV 

&. Projon Cool (1994) aillio■ 9a\l 

9, Ecoaom.ic E,...Nat'°-(Oi.aa>w•c n•• 10'Jt) 

- ,. .. .. ...n, aillloelkM 

- lkNUI -C01,1 J\11iD 

- i.1«ra■ I R••• ot Rtt1'N pt,C.el 

Table· 5. Summary of the Project Features of the Optimum Diversion Routes of the Moei-Salaween-Chao Phraya Diversion Project 

DIV"elUION ROUT£ I 
DIVERSION R01JT£ Z 

DIVERSION R01Jl"e l DIVD.SION ROUTE, S.•-u-Uw-rNa■ Y•a O.a-l~&albd Ra.ndr 
S■•-•-MM I.a- L»aa1t>aa-Dluoa.lbol Ro,cM>I, 

Moei-H•llCM!MH,-Bln1aD:aol k ua,...W "4<»1-Ma• La-o-U-n.,tlluo.....-

s..1o--- Upp,1 Ii•■ Yu■ Do■ I N<>~!row, s..•-...•- .... i..-i.-,.o.a- Nod~io.hva Mool-Hu l ia....,,, H.aalx.&a•••J- M .. l-Ma• um.ao 0.. Moe.I- w .. U.,.o 0.•-Uppo, ,.,. v .... Oo• - l~v■;boj lluc.Mllr s.--· Mu La .. Laaa1i>.• Blr'"9ibo! J\11t:nior Sab-.e.■ lhmibol ,__...,Ir lhmlbolR ... ,.,,, s.a .... YwlllMoaJ I Yv..11/Moel • s.,a ....... . v .. an.ioot Yvaa/Mool Moai Hqi Jtla.a.u■•s 0 1 T\oc/Moai Mor.i Htt.1iMu Um,o,,!Moel ASob Moc:L Mae Ho•1So• A.Sob MML Mu Hoa, s.o. A.Sob MoaL M•• Kena.So• A.Sob Moci M.ae Ho11 Soa A.Sob Moel. M,c Hoa~ Sot A.Sob Moci. Mac: Ho111 So■ "-Mu ta .. ~ Tok A.MH u ... ~ Tak ..u,,!1• Sod. Tak A.Mn Sod, Tak 

S0.0 - - 4().0 - - 14&.S - 169.0 -
29S.6&1 •.160 4.&60 ~.6SS 6,0)0 6,0]0 6.261 (Moel) '-261 (Mod) S.10& (Mooi) 1.39$ 111.629.l& Ull 1.371 lll.619.31 2.l~.J 2.76U •.l6LI (Mo.i) 4.161. 1 (Mo.I) l37l.l (Moel) 4S1.< - ).000 J.000 - S.200 l.200 - J.094 - - - -

I 
- LSS.o IH.O - m.o LSS.o - 119.0 - :so.o - !.J 2..J - Ll.JS 12.JS - LOIi - 6.7 - 10.0 IIUI - l«.O 144.0 - ICUJ - 90 - - - - - -- Coocrtl& C-u - Roa!iD ..;,b h:,t><mo"' Coro Rodtflll witb. la,pcrvio"' Cott. - Coaa-etc Fae. lloci<r.U - CoDCN.tc FaCI. RoafiD - u,.o LS9.0 - 16d.0 160.0 - 19'2.0 - ?SJ.J - 1"7S 1"7S - 100.amo..o 100.0lll0.0 ~ 42.0127Q.O - 60.omJ.O - •, 9.0z 10.S ◄ s9.0s 10.S - 4 ~ 10.t II ••!Os II - lz6.0r6.7J - Jr IOCh Ill.I - - - - - -- - - - VenlalSbfl Fn.aao v~nic:alS-Rf1 Fnacil - - - -- - - - h•9.SOO lr•9.SOO - - - -- - - - LSIUS Ull.J$ - - - -- - - - 7$.0 76.0 - - - -- - - - US.I W .• - - - -- - - - - - - - - -Oi...tu>a[ro.s,a....-. DMnioa lrom Yu,ae ~nDa In:.. Y"-• Dnot:no. hvm S.ia..-ea D~nDtl frv■ Yom DMn.OD ftoa Y•• DMnO■ fm• Moci Oiwnioa froaa Moc.I Divt.nOo f,- Moai O~ni>a rro• Mod 100 100 70.0 100 IOQ.O 100.0 100.0 100.0 IO 100 LIil.i 1.•st.1 IOO.l 1.MO.O 2."4.9 1~, 1.079.6 1.091.4 W.6 I.Oil. I 

L70 L-:-0 
L-0 l.O so.o lS•.l IS4.2J 40.0 !l0.76 Ull.l6 1<1.20 IIU9 16'.0 ?•l.6 I I I l I l I I z I Radio! Flow Venal Suh Radial f..., V•nal Sul1 Radlol Flow V<Aal Sb>h Radial flow Vcrti::a l Sh.ah ll.adul Flow Vcotc, I Sbah ll.adlolFlow VcnQI Shah Radul Flow Venlc:>I Sb>fl R>dul Flow Venal Sbah Radial flow Vutia.1 Staart Radial Flow VcnialSbah lSl.000 ?04.000 1'2.000 I.S6.000 10&.000 10&.000 <&.000 161.000 3'.00l.'<9ll00 96.000 136..S] 114.45 IIJ.•1 1'1.0l l:S.01 l&g.07 <J.• 146.l <UMS.31 16.IO .. , .. , '-1 ..., ,.1 

'·' s.a u 4.JJ<..J , .1 r.o - 940 910 94.0 94 .0 131).() H 0..0 9S.Q/JSO..O 4$0 17'.0 JU.O Jl&.O 170.0 JU.0 l:U.0 l&&.69 lJU, ?QS.Q/241,<& lZZ.O 

?S.3 ::S.J ?U ::S.> ?S.J - - n .o 20.0 is.a 21.1 21.1 l l.l 11.l :1.: - - 10.0 20.0 ?0.0 IIJ.0 n•.o ll'l.U ll6.0 ]l<.O n .. o - JJl .64 :ia.~s.o JU.O 

1.5 1.J u 7.S 7.J 7.5 - 1.S u 7.S 11.l 6'1.4 6'1., 1-..S 67.4 67., - LS.IS 1..10 %3.JS m.o 260.0 260.0 IH.O 2~ l6Cl0 - 316.0 2SQ.0 -:n.o 6)'2 1.391.S 4$1).t Sll.07 L•t4.91 no.a, 14'.0 ,,1.1 I~ ?70.69 2 d""iu l cimttu 2e>moia 2cirt'WIU 20Jniu 1 ........... l cim.ia ldrcviu 1 dradD 2 tjraolt> s.a.._ •• r•.ars, No..1- Naa y.,.. t ·•ap- C~ia•1 Mal s-.11o. l- s--•~•• r•mp ~o..l- Mu Lima 1.Ma ■& Ina- Ma• Uea l.Maaa Dam- ModP,..pl- H .. 1 ICNNnJ ha,p- Mool hap lll- Ma•laaaol"v11tp-..... y_,..,.._, Ola•• Mal Saboulloa l N.a•Y-•"'--P MHU ... ~DJ0.a Cb t•1M.■ iSabaaDoal CbaiAa "lal S•boi•llo• J Hvalleha .. ngl'viop T.ak Svb,talioa l Mula-•Pll-., Tat S 111wa do. l J] Ill 175 17 ::00 lDO IS s 11.$ &LO :Jo :Jo llO ZlO DO ZlO 130 :po uo DO 19.591.ll 11.401..■ ::J.17).Q] l&.171.. 7,917.t? IL"•.11< 

l.211. ll -2.6'7J6 l .127,99 6SUO l.O'U.7' JlS.9S 1.01 O.&l 1.11 1.02 1.34 I.Cl 11.39 7.19 11.9' I 10.J] IS.« 10.1 , 

Source: Panya Consultants Co.,Ltd., Snowy Mountains Engineering Corporation Limited and Chiang Mai University. Department of Energy 
Development and Promotion. The Pre-feasibility Study oftb.e Moei-Salaween-Chao Phraya Diversion Project. Bangkok: Ministry o~ 
Science Technology and Environment, 1995. 

47 

OIVDSION ROvrE J :•: 

W-1-1'1••1 •'.~ •. 

<towmtn-o/81Nm!bol0.• 

i.c .. 1-P1111a1-...,_,,,cl 

l~••fbolO.■ 

Moel 

A.MHSO'i. Tak 

17$ 

S,'44.0 

l,7«.l 

---
--
-
-
--
-
---
-
-

l>Mnioo from Moci 

70 

364.9 

l.S 

7.~ 

llS.O 

I 

Radial Flow Venal Sbalt 

19,000 

24..S 

4.1 

ILO 

193.0 

-
--

6.6 ., .. 
IC0.0 

27.S 

l dt'C.\l,it, 

Moel P11arp ,_ 

Mu Sod SwoQl.loa 

17 

lU 

1,0IU. 

- 2.9'0.lJ 

ll.6S 

6.!0 



level would be at +189.0 m.MSL, the crest elevation at+ 192.0 m. MSL and an active 

storage of 1.33 million m3
. 

d) Huai Khanaeng Pumping Station 
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Two 81-MW pumps operated by an annual average of 491 GWh would be 

installed at the upstream end of Huai K.hanaeng reservoir to pump water via a 420-meter 

iron-cast tunnel to a storage tank at a water level of +335.0 m. MSL. The water would 

then be fed by gravity through a 18.5-krn water tunnel to Nam Mae Tun River, near Bue 

Mee Tha village. Nam Mae Tun River drains into the Bhumibhol reservoir (Panya 

Consultants 1995). 

The Cost of the Transfer 

In theory, the Huai Khanaeng-Khi Thoe diversion would provide more water 

supply for domestic use, navigation, salinity control and industrial use in the Chao Phraya 

basin. The diverted water should help irrigate about 0.6 million more rai of agricultural 

lands in the Chao Phraya basin during the dry season and increase 284.3 GWh of energy 

produced by Bhumibhol power plant. Although local agricultural communities are 

placed in the list of the project's beneficiaries, Dr. Prates made it clear that the chance of 

water or energy derived from the project being used in the locale is slight, if any. The 

diversion is aimed at replenishing the Bhumibhol reservoir (Prates 1995; Kinghor 1995, 

3). 
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Although the dam would be situated on Thai soil, it is by no means a scheme to 

take advantage of the Thai water resources. The Huai K.hanaeng's flow, even in the rainy 

season, meanders sluggishly with the widest part narrower than 2 meters (Figure 6 to 9). 

The site's potential lays not in the in-stream flow, but in a gorge-like ridge that could 

possibly house a dam. Being remote and sparsely populated might well be another plus. 

To fill in the reservoir, the water will be drawn from the much larger Moei River. An 

international river by any standards, the Moei forms over a thousand-km of the Thai­

Burmese borderline, even longer than the Salween (Figure 10-13). 

The cost of the project, estimated for 1994, is 8,000 million baht. Though DEDP 

gave a picture of Huai K.hanaeng diversion as a very small project that entails almost no 

impact on the environment, certain aspects of the project trigger serious concerns. The 

Huai Khanaeng dam site, Moei Pumping Station No. 2 and Huai K.hanaeng Pumping 

Station would be situated in the Mae Ramad National Reserved Forest and a watershed 

classified as Class IA and lB (Appendix A: Watershed Classification in Thailand.) The 

reservoir would inundate part of Mae Ramad National Reserved Forest (Figures 12, 13 

and 14). The pre-feasibility report stated clearly that the diversion canal will affect the 

forest and the watershed because it is located in the conserved forest area and watershed 

class 1 A (Panya Consultants 1995, 6-7). Also, some forests would be cleared to access 

the tunnel. Four households in Khi Thoe village would be evicted, according to the 

report. EGA T officials were quoted as claiming that Huai Khanaeng dam will have less 

effect on communities than any of the dams that have been built so far (Walakkamon 
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1994, C8). Visiting the proposed dam site, Walak.kamon argued that as many as 51 

families from Karen communities may be adversely affected by the project. These people 

were not considered for compensation because they are said to be refugees or nomads 

who are not recognized by either Thai or Burmese law (Walak.kamon 1994, C8). Mr. 

Chatchawan Sawasdirerk, EGAT's deputy chief of the project was quoted as saying that: 

These Karens illegally occupy the land. There may be no need for 
use to pay them compensation. But we will find the best solution 
for them (Chatchawan quoted in Walak.kamon 1994, C8). 

Mitigation measures would be needed for a disposal of excavated materials. For 

this issue, the pre-feasibility report did not specify any possible sites nor methods. Mr. 

Choo lit proposed that the project implementors dump the soil in a small non-1 A 

catchment area. Trees should be planted to prevent an erosion which is likely to happen 

given the poor aggregate stability and ease of erodibility of the top soil in Mae Hong Son 

province (AIT 1994, 2-5). Mr. Choolit did not give an example of the qualified sites. 

There is no report on what will happen to the water importing and exporting areas. 

Empirical evidences are rare as the technology is relatively new for the country. Reports 

from such similarly small-scale transfer of water as the Tennessee-Tombigbee Waterway 

in the United States confirmed that water logging of soil and aquifer drawdown is 

associated with an interbasin water transfer (Cummings 1974). In this case, ecological 

change of the Mae Tun River, which will serve a receiving end of the diversion, will 

become a major concern. Will Mae Tun have a capacity to carry more water than its 

normal condition? What will the effects be of the unnatural increase and expansion of its 
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flow? Will fish and wildlife be impacted? It must be reiterated that what would be 

diverted through the tunnel from the river Moei to Mae Tun is not only pure, ready-to­

mix water but also all the unique characteristics and biota acquired by the Moei River 

from the diverse geography and environment it passes by. Will the mixing of water from 

two different sources with a different level of velocity, turbidity and sediment load, 

change the river's ecology? At this stage, in the point of view of Mr. Choolit, who 

supervised the pre-feasibility study, these are unanswerable questions. 

So far, we have only secondary data on Mae Tun. We don't have a 
record on the river's mean flow or flood level. So I cannot tell if 
we would have to expand the water channel in Mae Tun to cope 
with the increased water. All we know now is that the river is 
virgin. Its water quality is probably more original than Huai 
Khanaeng or Moei, which are used by many human settlements. 
(Choolit 1996) 

Dr. Nithi Eoaseewong, a professor of history from Chiang Mai University who 

has studied issues concerning water resources in the northern region, expressed concern 

over the rivers' natural ebb and flow. He was certain that decreasing the volume of Nam 

Moei and increasing the volume of water into Mae Tun river without respect for seasonal 

flow would affect the river's ecology. With hi-tech measurement and statistics, planners 

treated the river as if it were a pipeline, without any living organisms or biota (Nithi 

1996). 

The severest impact on the forest and watershed is expected to result from the 

transmission line. The two pumping stations require an energy through double-circuit, 

230 KV line for their operation. According to the pre-feasibility report, about 42 km of 



the 90-km transmission line will pass through the national reserved forest. The line of 

24-km length would be in the watershed class IA while 0.5 km in watershed class lB. 
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Mr. Choolit said that building a direct line would save the cost but at the expense of more 

losses in the watershed class IA. An feasible option is to lay down a longer, more 

winding line along the existing road systems. The engineer is quite certain that the 

increasing cost would not ruin the project's B/C ratio. He also added that it would be a 

good idea for the government to give something to the local communities in return for the 

lost water. Educational development was cited as an example. 

Fighting between the Burmese junta and armed minority groups poses security 

problems in the area. The Huai Khanaeng dam site is only 40 km from Tha Song Yang 

district, which was recently attacked by Burmese and Karen soldiers. Mae Hong Son 

Governor Somjet Viriyadamrong is concerned that the diversion, carried on unilaterally, 

might hamper Thai-Burmese relations. The argument boils down to the question of water 

rights: whether Thailand is entitled to drawing the Moei water unilaterally. After all, 

both the Salween and Moei are international rivers. Dr. Prates's rationale is Thailand can 

claim the 5 percent of its natural right to the Salween catchment area. Along this line of 

thought, Bangkok assumes that it is entitled to using about 6,000 million m3 of water 

from the watershed without asking for permission from its Burmese counterpart. By 

pumping the water up only during the rainy season, the director hopes that downstream 

impacts will be minimal. 
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Personally, DEDP's Director General did not think Rangoon would be interested 

in this project as their natural resource priorities are gas, then water, fisheries and timber 

respectively. Even so, he said he would rather complete the feasibility study for Huai 

Khanaeng Project before seriously approaching the Burmese government. The DEDP 

would build its case on whether a notification is enough for projects concerning 

international property inside the Thai territory (Prates 1995). Asked whether Thailand 

should continue the apparent natural resource politics with the Burmese junta, which is 

notorious for human right abuse, Dr. Prates' s answer is a question - why not? 

They have both water, fish and timber. Politics is their business 
not ours. I think Myanmar is and will be more interested in 
economic growth than environmental integrity. They can't afford 
it. They don't even have basic infrastructure at present. (Prates, 
1995) 

For Dr. Prates, the beauty of an interbasin transfer is DEDP would not have to 

invest in a new infrastructure. The Huai Khanaeng project would simply maximize the 

use of the existing reservoir, power plant and irrigation channels of Bhumibhol Dam. 

I consider the water transfer a must. Within ten years, we will 
definitely have to build one, as long as the Bhumibhol dam is still 
empty. It is an all-out profit. The construction and maintenance 
cost of taking the water from the Salween is only a little more than 
one baht per cubic meter. People in 22 provinces in the central 
plain that get the water will be happy (Prates 1995). 



Figure 6. The Area Where the Dam Structure Will be Located. 
(Picture Courtesy of Mr. Choolit Vatcharasinthu and 
Panya Consultants Co., Ltd.) 
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Figure 7. The Huai Khanaeng Dam's Reservoir Area. 
(Picture Courtesy of Mr. Chooht Vatcharasinthu and 
Panya Consultants Co., Ltd.) 
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Figure 8. Huai Khanaeng Stream At the Beginning of the Rainy Season, 1996. 

(Photograph by Mr. Smith Sutibut. ) 
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Figure 9. Sob Huai Khanaeng, The Place Where Huai Khanaeng Stream Flows 

Dow-n to the Moei River, Tak Province, Thailand. (Photograph by 

Mr. Smith Sutibut.) 
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Figure 10. The Moei River, Which also Serves as the Border Between Thailand 

and Myanmar, at Tak Province, Thailand. (Photograph by Mr. Smith 

Sutibut. ) 
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Figure 11 . The Author's Estimate of the Flood Area (1:50,000, Approved by Mr. Choolit 
Vatcharasinthu Who Supervised the Study). 



Figure 12 . Elevation Marks Found at the Proposed Dam 

Site. The Normal High Water Level of Huai Khanaeng 

Reservoir, According to the Pre-Feasibility, is 198.0 m. MSL . 

(Photograph by Mr. Smith Sutibut. ) 
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Figure 13. Soil Study Marks Found at the Proposed Dam Site. 
The Normal High Water Level of Huai Khanaeng Reservoir, 
According to the Pre-Feasibility, is 198.0 m. MSL . 

(Photograph by Mr. Smith Sutibut.) 
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CHAPTERIV 

DEPENDENT AND UNEQUAL 

Of all the cities of Southeast Asia, the primate city par excellence 
- indeed, perhaps the world's best example of a primate city- is 
Bangkok, the capital of Thailand. (Rigg 1 991, 13 3) 
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Records of past climate and hydrological conditions may no longer be a reliable 

guide for the future. Likewise, Jonathan Rigg made a solid point in indicating that the 

water shortage of 1992-1994 might turn out to be "an isolated event, not indicative of a 

general trend in the future" (Rigg 1995, 24). The significance of the incident, however, is 

it does bring to light many explanations of the cause of the water shortage and the 

solutions that have been offered. Seen in this light, projecting future water shortages is 

not worth examination. This thesis will, therefore, concern itself with the content and 

manner in which this debate progressed, which epitomized a macroscopic clash between 

economic growth and degradation of natural resources. It will also address the tenacious 

power of perception and the widening disparity between the urban and rural sectors, 

which promises to intensify in the next century. 

Dispositional and Allocative Bias: Space 

Entwined in a backdrop of the water crisis and ostentatious relief efforts are 

spatial inequalities and the super-primacy of Bangkok. Although the 1992-1994 water 
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shortage was ravaging nation-wide, with the worst effects in the Northeast, the shortage 

in the lower Chao Phraya basin was addressed first. The central region has been the main 

beneficiary of water supply projects. In a situation when demands from different uses are 

growing unabated and supplies are reaching the limit, the state wants the rural sector and 

outlying provinces to sacrifice for the well-being of Bangkok (Thitinan 1994, 244) . 

Urban bias"J9 in the distribution of water resources is clearly reflected in the Royal 

Irrigation Department's preliminary plan for water management and distribution, issued 

in after the 1992 shortage (RID 1992, 8). The six-month plan, to be implemented from 

January 1 to June 30 (which is an official no-rain period according to the RID ' s standard) 

designated which activities and users would receive a higher priority and, as a result, a 

larger supply of water. At the end of December 1992, a total of 3,900 million m3 was 

anticipated to be kept in the Bhumibhol and Sirikit reservoirs. A portion of 2 400 million 

m3 would be allocated for domestic use in twenty-two provinces in the Central Plain. 

From this portion, Bangkok took as much as 500 million m3. The remaining 21 

provinces, with numerous rice fields and orchards, had to make do with about 90 million 

m3 of water per province (Table 6). Dr. Jermsak Pinthong, a well-known rice researcher 

from Tharnrnasat University, was quoted as commenting that whatever the net volume of 

water in the reservoir is, the BMA is always the first priority (Jermsak quoted in V anchai 

19 Rigg defined " urban bias" as policies that "favor urban development and urban populations at the expense of 
farmers and the countryside . ... These policies can include industrial incentives, the taxation of agriculture and the 
subsidization of staple foods, overvalued exchange rates, tax breaks for industry and investment in - and 
subsidization of- urban services and infrastructure" (Summarized from Rigg I 991 , 138 and Jones I 988, 145-7). 



1993, 127). Combating sea-water intrusion and diluting polluted water comes second. 

The left-over, then, is channeled off to farmers for their production. 

Table 6. Preliminary Plan for Water Management and Distribution 

Activities 

Domestic use of people in 22 provinces 
Driving out salt-water intrusion 
Inflow from January to June, 1993 
Evaporation and loss20 

Water reserved for the 1993 rainy 
season 

Source: R1D 1992, 4. 

Quantity of Water 
(Million Cubic Meter) 

2,400 
600 
500 
500 
900 
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When asked why the BMA is privileged over the other provinces in the region, 

Mr. Den Tohrneena, the then Deputy Minister of Interior, who is in charge of the 

Metropolitan Waterworks Authority (MWA), told the daily Thai-language newspaper 

Phujadkarn Raiwan that the communities under the MWA's supply had to depend solely 

on piped water21 . They could not take care of themselves. The outer provinces were 

closer to water sources, thus, not as helpless (Phujadkarn Raiwan 1993, 5). The 

statement mirrors an a priori superiority of the capital which is a result of an "urban bias" 

20 It is noteworthy that according to the tab.le, the amount of inflow into the darn and water losses from evaporation is 
roughly the same. The dam, then, is not capable of holding any water during the dry period when demands are at their 
peak. 
21 The MWA provides water for Bangkok and three adjacent provinces: Thonburi, Nonthaburi and Samut Prakam. Its 
service covers an area of 3,0&2 sq. km and 7.5 million users. Demands for MWA water are growing so fast that the 
agency is predicted to run out of the provision unless a new source of supply is secured . 
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model of economic development Thailand has pursued since 1960s (Pawadee 1987, 185). 

Similar to other Southeast Asian primate cities, Bangkok thoroughly dominates the rest 

of Thailand. The 1,500-sq km city is the functional core of the nation, commanding 

political and economic activities while dictating social and cultural life. Its near 

prototypical primacy has given rise to such notion as "Bangkok is Thailand" and "the 

Thai state is a Bangkok-based state," - conditions which are hard to dispute since 

Bangkok is about 30 times larger than the second city (Rigg 1991 156). From about 10.2 

million persons residing in municipal areas in 199022, almost six million (58.8 percent) 

were in Bangkok (NSO 1992). Bangkok's population size was ranked the 24th largest in 

the world in 1990 and is projected to reach the 21st rank by the year 2000 (United 

Nations 1991). Bangkok Metropolitan Area generates over 50 percent of gross domestic 

product (GDP), processes 95 percent of imports and exports and has a per capita monthly 

income over two times higher than the national average (Paichitr 1993, 220). 

From the publication of the First National Economic Development Plan23 (1961-

1966) onwards, the country has preferentially allocated resources to industries and the 

urban areas (Pawadee 1997, 185). Taxes and tariffs are imposed to favor the modern 

sectors of the economy at the expense of agriculture and rural communities. If 

22 The official definition of urban areas in Thailand is equated with municipal areas. This classification excludes all 
the urban areas at the lower end of the urban hierarchy - the so-called sanitary districts which might be larger. If 
these sanitary districts are incl uded in the definition of urban, then Thailand 's urban population and level of 
urbanization will be increased by a sizable margin. (Summarized from Thienchay and Suwanee 1985: 49). 
23 The National Economic Development Plan is a formal five-year plan for national development prepared by 
National Economic Development Board (NEDB), presently renamed the National Economic and Social Development 
Board (NESDB). Acting on recommendation from an economic team from International Bank for Reconstruction and 
Development (IBRD), the government of Thailand set up NEDB in 1959. The underlying philosophy of economic 
planning is a commitment to a market economy. So far, 8 Plans have been drawn up (Ramangura, 1990: 200). 
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colonialism is grounded upon an ideology that certain territories and people require and 

beseech domination (Said 1994), the exploitation by the city and the underlying 

supposition that Bangkok deserves amenities at the cost of rural provinces is nothing but 

an internal colonization. 

Efficiency and Eq_uitv 

According to Michael Lipton, the two central features of any ' best' policy are 

efficiency and equity24 , though it also happens that the most efficient policy is seldom the 

fairest (Lipton 1982, 45). Allocations between the two norms can be ambivalent, being 

urban biased with respect to equity but rural-biased with respect to efficiency. Lipton 

observed that many developing polities deliberately mapped out policies to shift 

resources away from rural areas until too little is left for efficiency or equity. By trading 

off the immediate fairness for a longer-run industrial growth, planners believed that the 

urban prosperity would eventually trickle down to the rural poor. However, Lipton 

thought that the vision was far from realistic. For him and many others, urban biased 

policies are self-defeating, causing the persistence of poverty in developing countries 

(Lipton 1982, 70). 

[M]any of the resources allocated by the state to city dwellers 
would have earned a higher return in rural areas; that private 

24 According to Lipton, the allocation of resources is efficient if and only if it is impossible to increase total national 
output by shifting one or more resources among product lines, and/or by improving the technique in one or more 
product lines. Equity, he noted, is controversial and perhaps impossible to define. Yet, any ' equity norm ' must imply 
among other things distributing long-run income so as to maximize welfare (Lipton, 1982: 50-53). 



individuals, furthermore, were indirectly induced by administrative 
decisions and price distortions to transfer from countryside to town 
their own resources, thereby, reducing the social (but increasing 
the private) rate ofreturn upon those as well; and that, ultimately, 
inadequate inputs of rural resources substantially reduced even the 
efficient use of urban resources. 
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To summarize Lipton's idea, allocations that are biased townswards with respect 

to the efficiency norm are almost certainly biased with respect to the equity norm as well. 

True to the mode, the 'backwash' process which channeled most of the limited water to 

Bangkokians is a deviation from both efficiency and equity (to count only water for 

domestic use). Editor of Feature Magazine, Mr. Vanchai Tantiwithayaphithak,25 wrote 

that, "like it or not, it is time to admit that city dwellers are overusing, misusing and 

wasting water" (Vanchai 1993, 127). Whereas irrigation which is essential for food 

production and security has, by and large, been blamed for the water deficit, the special 

status of the capital city obscures the reality that a large portion of urban water is used for 

convenience and comfort. Mrs. Chuanpit Dhamasiri, Governor of the Metropolitan 

Waterworks Authority (MWA), estimated that people in the rural sector use about 100 

liters per person per day while city dwellers consume about 450 to 480 liters per person 

per day 26 . With the economy expanding, which will bring along a higher standard of 

living, the urban rate of water consumption is expected to increase up to 640 liters per 

person per day - over six times higher than an average amount for basic needs which is 

25 Feature Magazine is a leading Thai-language magazine in environmental conservation, sociology and culture. 
26 Other estimates including that of Project for Ecological Recovery gave a much lower rate of about 50 liter per 
person per day ("Water Management Problems" 24). 
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estimated at 50 to 100 liters per person per day (Y os 1993, 22). The governor also 

admitted that within the BMA areas, such habits as leaving the tap running unnecessarily, 

contributed to up to 20 percent of water losses (Phujadkarn Raiwan 1996, 5). Ironically, 

the city's inefficiency coincided with parched paddyfields and poor farmers leaving the 

rural livelihood for an unknown destiny in urban slums. Executive Director of the United 

Nations Centre for Human Settlements, Archo Ramachandran raised the paradoxical 

question during the International Conference on Water and the Environment, held in 

Dublin, Republic of Ireland in 1992: 

How can one justify a situation in which one section of society 
cannot obtain enough water for a basic healthy life while on the 
other side of town others have copious, cheap and often highly 
subsidized supplies with which to water their gardens and wash 
their cars? (Ramachandran quoted in Sanitsuda 1992, 25). 

According to Phujadkarn Raiwan 's special series on the 1992-1994 water crisis, 

perception is a forceful sculptor of habits (Phujadkarn Raiwan 1993, 5). Because of the 

closeness to the Chao Phraya river or the regular flooding, people in the BMA held on to 

the endogenous myth of abundant water. The problem is their perception of the 

availability of water has never been allowed to adapt naturally along with a general 

decrease in the supply because the government intentionally insulated the space and user 

group from the real circumstance of scarcity. The MWA sustains the false view by 

assuring that the city taps would never run dry. This spatial distortion of the so-called 

water crisis might explain why the government-initiated campaign urging the urban users 

to conserve the water was a complete failure. Based singly on advertisement-related 
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activities, the campaign wound up with only 7 percent change of behavior (Phujadkarn 

Raiwan 1996, 5). 

Intersectoral Bias and Government Failure 

Since the effects of the 1992-4 water deficit had to do with intersectoral, 

concomitant and competing uses/users, the government's intervention was unavoidable. 

The Thai government's actions and policy leave considerable room for questions about its 

reductionistic approach and uncoordinated response to the problem. The crisis confirmed 

an official dethronement of the role of the agricultural sector in economic modernization. 

As soon as the supply was short in 1992, RID mandated that na prang or second crop 

farming was the culprit and, subsequently, became the first sector to go dry. The drastic 

decrease of irrigated areas in the following dry season meant a collapse of livelihood for 

hundreds of farming families. Prasong reported that out of an estimated 5. 5 million rai of 

farm lands under the irrigation networks, water had been enough for a combined rice field 

of about one million rai only during the past few years. For profits or sheer survival, 

many farmers took the risk still and cultivated up to three or four million rai. Certainly, 

water was not spared for them. The green rice seedlings soon turned yellow and withered 

away in the un-flooded fields. The result was a total or partial damage to the paddy and a 

deeper plunge into a cycle of indebtedness for the growers (Prasong 1996, 17). 
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Despite the ubiquitous 'farmers as a backbone of the country ' eloquence, when it 

comes to who will get what, the urban and industrial sectors prevail over the agricultural 

communities. Inconsistency in the government's policies was glaring in the hasty 

denouncement of na prang farmers. When a comparative advantage of Thai rice was 

revealed in the worldwide food shortage after World War II, the Thai government sunk 

massive investment into the development of irrigation and canal systems for rice culture 

in the Central Plain and began urging farmers to plant two rice crops a year to occupy the 

potential export niche.27 The subsequent expansion of both na pi and na prang- made 

possible by the Green Revolution including hybridization of seeds and agricultural 

mechanization - earned substantial income and foreign exchange for the government. 

(Rigg 1992, 1 • Montgomery 1994, 232 • Small 1973). Rice producers were heavily truced 

through the rice premium, a form of true imposed on shippers which was then passed back 

to farmers (Rigg 1992, 1 ). Obviously against the interest of those who farm, one of the 

objectives ofrice premium is to depress the price ofrice in urban areas. Between 1955 

and 1966, the rice premium represented a true to the farmer of over 80 percent and 

accounted for 11 to 14 percent of the total government revenue (Rigg 1987, 23). 

Although the rice premium is the most researched and the most disputed policy element 

in the Thai economic history, no one questioned that it has seriously disadvantaged 

agricultural producers and benefited urban consumers. The rice premium, along with 

27 The Siam Canals Land and Irrigation Company was established in 1988 to open lands of the lower Chao Phraya 
delta to rice culture to meet the demand created by trade treaties signed with Western countries. Seeing the niche of 
rice as a top income earner, the government later revived the costly Greater Chao Phraya Project, featuring a darn 
across the Chao Phraya river at Chai at province and a vast network of irrigation channels. 



other implicit policies, has helped encourage rural-urban migration, by making the 

opportunity cost of working in the city more attractive (Pawadee 1987, 189-190). 

Controversial for bringing more hardship to the poor, the rice premium was finally 

abolished in 1990 (Rigg 1995, 23-4 ). 

Ignoring that the growth of dry-season farming to become one of the biggest 
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consumers of water in the Chao Phraya basin was a product of its own promise and 

promotion, the Thai government punished the dry-season farmers as soon as the crisis 

descended. Citing what he called "one of the most glaring inconsistencies to date in the 

area of Thai water management," Christensen wrote that in 1994, the Thai government 

launched the largest paddy price guarantee program in the country's history. The period 

during which the program was implemented, however, coincided with the tightest ever 

dry-season water supplies in the Central Plain. The government was at one and the same 

time restricting surface water allocation in the Central Plain's irrigation system at record 

extremes, while conducting a paddy-pledging rice price support scheme which was 

subsidizing farmers to grow rice, the most water intensive of all crops grown in Thailand 

(Christensen 1994, 67). 

The Cabinet was providing strong incentives for farmers to grow 
rice while at the same time, instructing the Royal Irrigation 
Department to restrict water supplies in the major rice-growing 
area in order to maximize water delivery to Bangkok residents. 
This was the same government which was trying to build up 
support among both urban and rural voters. Political priorities 
came into conflict with common sense, making public policy 
inconsistent and ultimately unenforceable. 
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The government faltered in another policy encouraging fanners to grow soya 

beans, mung beans or sugar-cane which are short-lived and less water-intensive in the dry 

season. There are many explanations for the shortcoming. First, the irrigation and canal 

systems in the Central Plain are designed specifically to suit rice production. Slow 

drainage and long period of flooding made it difficult for other crops, especially dry-root 

ones, to survive. In this light, then, the farmers are given no choice at all. Like it or not, 

they are stuck with rice. Second, a number of farmers are reluctant to make the change 

because they get a higher yield and better price for dry-season rice than they do from the 

rainy season harvest and the other crops. Some farmers, in the final analysis, decided not 

to plant anything at all because they feared, rationally, that the little water in almost 

exhausted irrigation canals would not be enough for any plants to grow till they bear 

fruits. To make it through the harsh dry season, this group might have to either go to 

Bangkok to sell labor or send their children to work. 

Because irrigation water is heavily subsidized - in fact most farmers get it free of 

charge - Jonathan Rigg deduced that farmers have no incentive to use water efficiently 

and are wasteful. He acknowledged that farmers as a group are the poorest segment in 

the Thai population, many too poor to afford even the subsidized price of water. To pin 

the ' blame' on the farmers is, therefore, not only "practically difficult but also 

emotionally hard" (Rigg 1995, 28). 

I would argue that Rigg drew a valid conclusion from a fallacious causality. In an 

absence of social structure, historical and class analysis, the inference makes it not only 
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' emotionally hard' but dangerous because it risks punishing the circumstantial victims for 

the crimes they do not commit. That the charge to farmers does not reflect a full cost or 

investment in irrigation facilities might indicate that the farmers have no incentive to 

save, however, this fact does not necessarily mean that the farmers are inefficient users by 

their behavior. After all, a high percentage of water losses in irrigation is due to leakages 

in the unlined or poorly designed irrigation channels. A historical context as to how the 

second-crop farming came into being and the state' s urban bias policies especially those 

that depress prices of staple food is indispensable if one is to appreciate the dilemma in 

which Thai farmers are trapped. 

In a pure economic sense, water used for agricultural activities is relatively low­

value and low efficiency. Beyond the commodification, however, water is an intrinsic 

part of cultural integrity- not only as a resource that sustains life but part of the 

livelihood itself. In agrarian societies, plants and planting have extensive and more 

profound meaning than food production. Their relation to human-people's 

domestication plants, the man-plant adaptation, tools and technology chosen, 

responsibility and ties to the land - has shaped the elusive yet crucial thing called 

culture. Rice is to Thai people as maize is to Mexican villagers. It is not only a staple 

food or the country's most important crop but also a center of their culture (Anderson 

1954, 181). 

In many regions in Thailand, water, objects or processes related to wet rice culture 

are deified. In fact, Rigg himself noted that "rituals and songs which dwell upon the 
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vagaries of the monsoon, or which are designed to ensure the prompt arrival of the rains 

- such as the boon bangfai (skyrocket) festival of Northeastern Thailand and Laos -

all indicate the central role that water plays in the life of farming families in the region" 

(Rigg 1992, 1 ). Given these illustrations and more, 1 would argue that the intricate 

relationships and interdependence between human and availability of water make a strong 

motivation to avoid the "tragedy of the commons" scenario where farmers appropriate the 

water and waste assimilative capacity of the water course for their own benefits. The 

importance of the water-agriculture-culture link to the continuance of village 

communities is immeasurable, yet, grossly overlooked (lam 1994; lam 1995; Sujit 

1989). 

Rural-Urban Mi2ration 

Even when the share of agriculture in GDP has declined to 12 percent, it remains 

the largest employer. Over sixty percent of Thai population work on the farm, mainly 

growing rice. For several years, many rural Thais have been fairly mobile and they have 

been traveling to and working in Bangkok. The development of road systems, coupled 

with the decreased availability of farmland and widened disparities between Bangkok and 

the rest of the country made migration to the capital a more attractive proposition. For 

some rural poor, it is even more a necessity than an option (Rigg 1991, 135 ). To gain an 

access to better education, health care and other services, individuals have to go to 
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Bangkok. Even so, there is a report that the 1994 drought had turned a normal dry-season 

flow of workers to the capital into a torrent of mass migration. That year, the government 

estimated that about one million rural people went to Bangkok in search for jobs 

(Fairclough and Tasker 1994, 22). The migrants may find a rightful place as a backbone 

of the labor force amid Bangkok's industrial and construction boom but definitely not in 

the city's overburdened systems of infrastructure and services. In what E. F. Schumacher 

called a 'process of mutual poisoning' - "whereby successful industrial development in 

the cities destroys the economic structure of the hinterland, and the hinterland takes its 

revenge by mass migration into the cities, poisoning them and making them utterly 

unmanageable" (Schumacher 1975, 166), gradually, the "city of angels" is transformed 

into the capital of negative maximalism: plagued by severe traffic jams and pollution 

problems. Overurbanization and agglomeration diseconomies of scale reveal their 

dreadful faces through overcrowded.ness, lack of amenities, unemployment, slums and 

soaring crime rates (Paichitr 1993, 219). Indeed, there is research on a relationship 

between large-scale rural-urban migration and the higher crime rates in Bangkok as 

compared to the rest of the country (Suntaree 1989). A concentration of young, rural 

migrants in the urban setting may lead to alienation and breakdown of rural values, which 

used to serve as social rules and norms of behavior. Probability of deviance and a 

downturn into crimes is, therefore, higher. 

A study shows that migrants are younger than the population in general, rural­

urban migrants are younger than other migrants and migrants to Bangkok are younger 
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than migrants in other streams (Guest n.d., 302). The age structure of migration affects 

both the sending and receiving areas. The departure of young, economically active 

persons from the rural labor force increases economic dependency in rural communities 

(Hugo 1987). Among the young who migrate are usually found the most dynamic of the 

rural population who will comprise potential leaders of the sending communities. Thus, 

the loss to urban areas tends to deprive rural communities of agents of change, 

perpetuating the peripheral status and inequality (Lipton 1980). 

Analvzing the Solutions 

Among developed nations, efforts to establish mechanisms to reallocate the finite 

supply for a maximum gain in the most sustainable fashion dominate debates on water 

resource management. The methodologies include promoting more efficient use and 

equitable access. Water resource management expert Daniel P. Beard, commissioner of 

the United States Bureau of Reclamation (USBR), recently conceded that large-scale 

dams and reservoirs are no longer cost-effective (Beard 1995). The USBR came to 

realize that the assumed beneficiaries of dams could not repay the operating and 

maintenance cost of large-scale water development projects, even at zero percent interest 

rate. Overtime, the human, social and environmental costs, which were once hidden, 

began to surface and wreak havoc. Soil salinization, decline or elimination of fisheries, 

destruction of wetland habitats and uprooting native culture are some of the by-products 
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Beard identified. He said that the agency is "still learning how severe they are and how 

to correct them" (Beard 1995). Announcing that dam-building time in the United States 

is over, Beard said that the USBR will embrace water conservation, demand management 

and efficiency improvement and reuse as its strategy for the future (Watershed 1995b, 6). 

The USBR helped design the Bhwnibhol Dam, based on the Hoover Dam. It also helped 

with the designing of the controversial 17,500-MW Three Gorges Dam in China and Pa 

Mong Project on the mainstream Mekong River (Nantiya 1994a, A 7). 

In a similar move, the United Nation's Food and Agriculture Organization (FAO) 

orchestrated the finale of supply-side approaches in water resource management (United 

Nations 1993). "The era of meeting growing demand by developing new supplies is 

ending," the agency declared in its special chapter on water policies and agriculture. In 

the present-day economy, a strong case is emerging for emphasizing human behavior as 

an additional component of water problems. Management practices are increasingly 

emphasizing a non-structural, user-focused approach which encompasses demand 

management, education and persuasion to coordinate and influence how humans use 

water through organizations and institutions (United Nations I 993, 20-26). 

These demand-side policies attempt to address the human causes of 
water problems such as water quality degradation, overexploitation 
of aquifers and the decreasing availability of water flows to meet 
non-consumptive water uses (hydroelectric power, pollution 
assimilation and fish and wildlife habitat). 

In Thailand, the idea of curbing the demand has been well received and supported 

by non-governmental organizations. Mr. Witoon Permpongsachareon, Director of 
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Towards Ecological Recovery and Regional Alliance (TERRA), for example, reiterated 

that a demand analysis is imperative for every demand/supply imbalance (Witoon 1995). 

TERRA is a non-governmental organization working on issues concerning the natural 

environment and local communities. It supports the network ofNGOs and people's 

organizations in Cambodia, Lao PDR, Thailand and Vietnam. Speaking along the line of 

a "watershed approach" to managing natural resources - "a way of looking at things as a 

whole, of seeing people and not just the trees but the forest, not just the river but all that 

creates and diminishes its flow" (Watershed 1995c, 2) - Witoon emphasized the need to 

recognize the rights of people who live in a river basin to have a say in policy that will 

affect their resources. It would be unjust for the Chao Phraya basin to be kept full of 

water that belongs to people in other basins (Fahn 1993, Cl). To a certain extent, the 

notion is a development-study tautology. Individual freedom, equity, popular 

participation and local control are unequivocal objectives any development efforts should 

strive for. Still, inseparable are the right and control over water resources from political 

decentralization. No centralized government, said Dr. Prak.ob Wirojanakoot, Dean of 

Engineering, Khon Kaen University, can effectively handle the details of water resource 

management at a local level. As long as the Thai government does not start 

decentralizing the administrative power and allowing an election of provincial governor 

or members of district councils (sapha tambon), it will be useless to discuss local 

independence and participation in natural resource management (Prak.ob 1992, 1 O; Siam 

Post 1992, 4). 
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Unfortunately, demand management has not been a policy agenda in Thailand 

despite the skyrocketing growth in demand and the apparent wasteful use of water. The 

country's discourse on water resource management has been so heavily centered around 

the pros and cons of dams that other aspects are neglected. There are a few explanations 

for the tendency. First, the Thai environmental movement found its breakthrough in a 

controversy over the Upper Khwae Yai Hydro-electric Project, better known as the Nam 

Choan Dam. The proposed 187-meter high dam was to be built on the upper part of the 

Khwae Yai River, creating a 75-kilometer long reservoir. A large portion of the flooded 

area would have been inside the Thung Yai Naresuan Wildlife Sanctuary, one of largest 

and most biologically-diversified forests remaining in Thailand. (Nart 1984, 88-91; 

Hirsch 1986, 45--46; Hirsch 1987, 220-222; Cox 1987, 212-219; Korten 1992, 4-43.) The 

project provoked a series of debates and campaigns which incorporated people from 

every background and social strata, even removing antagonism and polarization caused 

by Communism in the 1970s (Hirsch 1993). Being bombarded both at home and from 

environmentalists around the world, the Nam Choan dam project was shelved partially 

because Thai politicians "have discovered there are votes in soil erosion and 

conservation, not to mention the green peafowl, the red-headed vulture, the masked 

finfoot and the fishing cat" (The Economist 1988, 32). The success raised tremendously 

public concern over the environment and diminishing resources and, to a remarkable 

extent, became a stereotypical contour to which new flesh of any disputes on water 

resource development can be overlaid (Hirsch 1993). Second, the government itself 
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helped framed the issue in a take-it-or-leave-it fashion with its rigid offer of either living 

with the scarcity or building new dams (and transferring water from other basins). 

Numerous writings on both sides of the dam issues in Thailand ( cf. Hirsch 1993; 

Murrey 1993; Goldsmith and Hildyard 1986; Vanchai, 1993; WFT 1987; Prinya 1987 

and Dhira 1989) cover most of the debates and will not be repeated here. With few sites 

remain that will require minimum engineering manipulation and environmental 

mitigation, new dams face a rising curve of construction, maintenance and environmental 

costs. Criticisms about new dam construction generally revolve around issues of 

resettlement, which can cause massive economic and social disruption; exaggerated 

benefits and underestimation of some hidden costs that are either too long-term for the 

cost/benefit analysis to recognize or that can not be valued in monetary terms at all. By 

changing the flow of water, sediment, nutrients, energy and biota, dam structures 

interrupt and alters a river's ecological processes (Ligon 1995, 183). After all the 

concerns, the central argument from demand-side supporters is best critically summarized 

by an analyst who said that building another dam is equal to giving people another excuse 

not to focus on managing the demand. If anything, the debate about dam-building only 

distracts attention from the real problem (Fairclough 1994, 25). 

Witoon considers the dam-building configuration an acquisition of power (Witoon 

1995). In his words, dams are unfair tools that benefit those who control political power 

and technology. Dams benefit one region at the expense of another. They nourish one 

basin with no compensation for losses at another. He said that Bhumibhol and Sirikit 
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dams stood as perfect examples for they are built to squeeze the water from the north to 

feed the central region (Atiya 1992a, 28). 

On the contrary, many technocrats and researchers are of the view that there is no 

intrinsic fault with dams. Properly executed and planned, the structures deliver the 

promise of water and hydropower, thereby contribute to industrial and economic growth. 

Many consultants and engineers believe that despite the antagonism and aid donors' 

reluctance to finance new dam projects, dam-building will not stop (Watershed 1995a, 7). 

The shifting in economic expansion from western Europe and the USA to newly 

industrialized countries and subsequently to Southeast Asia will result in an overall 

higher standard of living. The trend, coupled with an ever-increasing population and the 

concomitant necessity for a larger food supply, are likely to raise the region's demand for 

dams. Besides, some of the functions of dams, like flood control and storing water for a 

constant supply, cannot be achieved in other ways (The Economist 1992, 93). 

Brushing aside the USBR Director's no-more-dam declaration as unjustifie~ and 

politicized, Mr. Nattawuth Udayasen, one of Thailand's leading dam engineers, who 

designed the controversial Pak Mool Dam, reaffirmed the promises of dams. 

Environmental costs, said the engineer who was also trained at the USBR, can be repaid 

by social benefits. 

The construction of Bhumibhol and Sirikit dams, for example, has 
fed the whole country. The dam allows farmers to grow two crops 
ofrice a year. As a result, we have become the world' s largest rice 
exporting country. They save Bangkok and the Chao Phraya basin 
from salt water intrusion. People just forget these things." 
(Nattawuth quoted in Malee 1995, Al0) 



Thailand's water policy to date has focused almost exclusively on finding a 

greater supply of water-mainly by building more reservoirs (Fahn 1993, Cl). Thai 

irrigation officials are mostly trained to believe in the "jar" theory - that dams and 

reservoirs work like jars that store water for times of shortage .. The then RID's Deputy 

Director-General Chamroon Chindasanguan who was the Thai representative to the 

Dublin conference viewed that for national economic growth, Thailand has no other 

choice but to build more big dams. He supported public participation in the sense of 

having the right to know but never the right to make a decision, especially one he 

perceives as negative: 

What right do they have not to want it? It does not matter if they 
want it or not, as long as the government wants it. The project is 
well-thought out in all aspects. What do the villagers know? ... 
If we listened to the people, chaos will reign. The country would 
never be developed. We should choose what is good for the 
country, not for the few. (Chamroon quoted in Sanitsuda 1992, 25) 
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TERRA's director Witoon voiced considerable concern over the RID's big leap to 

tap such international rivers as the Salween and Moei. Choosing to feed itself with other 

people's resources is, figuratively, breathing with a borrowed nose. Essentially, Thailand 

is giving up water security and autonomy over its own national resource management to 

the whim of international politics and good will of the upstream Myanmar. In an absence 

of written agreement or treaties, it will readily be reduced to being a dependent country 

whose future domestic resource bases will be not only limited but weak. 
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Witoon's concern is, in fact, an international fear. Robin Clarke, the author of 

Water: The International Crisis, writes how countries that control the water resources of 

their neighbors can exert formidable power. In time of scarcity, countries would do 

anything to ensure a security of their own supply, even at the expense of downstream 

nations (Clarke 1991, 94). All things considered, the water-based potential for conflicts 

is enormous. Globally, 47 percent of all land falls within international river basins. The 

United Nations classified more than 200 main stem rivers as multinational and pointed 

out that most non-island countries share part of their freshwater resources with one or 

more countries (United Nations 1972). Almost 40 percent of the world's population lives 

in international river basins; they are dependent on the smooth cooperation of all the 

countries sharing the basins for their survival (Clarke 1991, 91). At least thirteen rivers 

are shared by five or more countries. Unlike Europe, whose four international river 

basins are regulated by over 179 treaties, most of Asia's shared water resources are 

informally exploited. 

Today, the sharing of water resources contributes to many international disputes, 

particularly in countries where water is scarce and its use unregulated by treaty (Clarke 

1991 , 90). Competition and conflicts are only likely to intensify. In South Asia, the 

diversion of Ravi and Beas-Sutlej from Pakistan to India' s Rajasthan and Haryana 

wedged a bitter rift between the two countries which was settled only through the World 

Bank's intervention (Clarke 1991, 90). Also, the collaboration between Brazil and 

Paraguay on the construction of the gigantic Itaipu dam across the river Parana strained 
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the relationship between upstream Brazil and downstream Argentina (Clarke 1991, 90-

91 ). The dam' s 200-km long lake flooded almost all of the north-eastern part of 

Argentina. Although most affected by the project, Argentina was left out of the joint 

venture. Chile' s decision to dam and divert the River Lauca has soured its relations with 

Bolivia since 1962 (Clarke 1991, 98). Bolivia claimed that the diversion increased the 

salinity level in its Lake Coipasa, that humidity in the basin area has dropped due to the 

reduced river level and that the reduced volume of water caused water shortages for 

Bolivian people. Bolivia severed diplomatic relations with Chile two days after the 

diversion (Clarke 1991, 98). 

Although Thailand is relatively inexperienced with the interbasin transfer of water 

(no international diversion has ever been initiated in the country), the Chulabhorn-Huay 

Khoom network of dams and small-scale interbasin transfer qualifies as a miniature 

replica of what might happen after a river's course was changed. Chulabhom or Nam 

Phrom Dam was built across Nam Phrom River in the middle of Phu Khieo Wildlife 

Sanctuary, Chaiyaphum Province, in 1958. To raise the head level for electricity 

generation, the EGAT, the project operator, diverted the water from Nam Phrom reservoir 

via a 4-km tunnel to a power plant at Nam Chum River. The completion of the dam and 

diversion caused a severe shortage in areas downstream ofNam Phrom. The EGAT, 

then, built another dam below the Nam Phrom dam. Though Huay Khoom dam was 

supposedly built for irrigational benefits, it was installed with a 1-MW generator. 
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Chainarong reported that, once overflowing, some parts of the Nam Phrom river 

are totally exhausted during the dry season. Along the river's course, conflicts between 

upstream and downstream residents over an access to the limited water simmer 

(Chainarong 1996). Mr. Pijit Narmdaeng, 50, a farmer from Nong Bua Phrom village 

near the outflow of Nam Phrom River, said that as soon as the dam was completed, 

farmers along Nam Phrom river have never had enough water for farming. 

All the water was brought to Nam Churn. We aren' t able to grow 
rice unless there is very heavy rainfall. There are almost a hundred 
weirs along the river. We had to request the authorities at the dam 
to release the water for us (Atiya 1993, 27). 

Protests and a quest for water soon set in as routine for people in six villages 

downstream. The intensity of the situation was literally proportional to a reduction in the 

river's flow. Many villagers laid wooden and concrete weirs across the river in a hope to 

trap as much water as possible while it still lasted. Without any inter-village agreement 

or mechanism to monitor uses of the common-pool river, there were times in the dry 

season when some weir owners up-river did not open a water channel to let the water 

flow down. Conflicts erupted, turned violent sometimes and led to one death. To catch 

up with the farming cycle, downstream farmers had as their only resort a politics of 

protest. They had to march to the dam and started pressuring dam authorities months 

before a ploughing season began. Pijit told that in 1992, the down-stream marchers 

wasted one and a half month in search of water (Atiya 1993, 27). It was a distressing 

experience. They had to stay at the dam all day and night to monitor the water release 

and pay for their time from savings, as exhausted as water in the Nam Phrom river. 
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If the war over water continued, Pijit said, he might have to abandon the rice 

fields and join his predecessors to find jobs in town. In despair, the farmer predicted that 

within three years, the natural course of Nam Phrom would diminish to the point of 

vanishing. "It is not flowing now," he said. "Silt is piling up. The river will finally 

become ponds of water disconnected from one another by weirs. That will be the end of 

the river and our lives" (Pijit quoted in Atiya 1993, 27) . 



CHAPTER V 

TABLING THE OPTIONS 

In no small sense, South East Asia is a region where water - not land -
is the defining element and where human-water relationships, not human­
land relationships, are determining (Rigg 1992, 1 ). 
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As vast and complex as an old, well-networked river can be, a study on water 

scarcity and management in Thailand encompasses numerous branches and localized 

systems. By focusing on certain projects and solutions, this thesis makes no pretense to 

be an exhaustive study of water resource management in Thailand. Some of the courses 

and undercurrents of the problem are partially touched while such subjects as institutional 

and legal frameworks of water resource management, which deserve a separate treatment, 

are totally left out. Similarly, this discussion on alternatives is not an attempt to form a 

separate set of policies or programs to solve the shortage, nor is it aimed at cataloging all 

the ideas on water management available. What this section seeks to accomplish is that 

the water shortage is not a dam-or-die dilemma. There is more than one safety valve to 

the stressed system; many of them are near at hand and can be realized by individuals. Its 

purpose here is to reflect critically about available options and to encourage re-learning. 
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Retrieving What is Lost 

Each year, about 100,000 leakages or breaches are found in Bangkok's water 

supply distribution system, which has not been changed for decades. Over 30 percent of 

the MW A's water supply leaks away before it reaches the users, which is a loss of 

roughly 960 million m3 everyday. At an average consumption of 200 liters per person, 

the lost water could have been used by no fewer than five million persons. 

A report by Thailand Development Research Institute (TDRI) gave an irrigation 

efficiency at below 30 percent and unofficially at somewhere around 15 percent (TDRI 

1994 ). A huge portion of the valuable resource is simply lost along the irrigation canals. 

Since most of them are dirt-lined, water can simply seep out in every direction. Dirt 

canals also vary considerably in depth, making the water level uneven and an access to it 

unequally distributed along their courses (Thitinan 1994, 232). A lack of proper 

maintenance, whether siltation of distribution canals, incursion of aquatic weeds or 

damage to control structures and devices, is prevalent among the RID's medium-and 

small-scale irrigation projects (Anat 1987, 66). 

From these figures, it seems Thailand does not need dams more than an efficient 

system of water supply and distribution. Mr. Kevin Kinvig, an economist studying water 

resources at TDRJ, ascertained that if efficiency is increased, the existing supply could be 

managed to last at least until the year 2010 (Kinvig quoted in Fahn 1993, Cl). A 
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reduction of leakages and more effective maintenance will require massive capital outlay 

but, beyond a certain point, will have minimal or no impact on the environment (Sacha et 

al. 1990, 17). With most of the suitable sites used up, building and maintaining more 

dams presupposes a steep rise in economic, social and environmental cost. In principle, 

economists and environmentalists agree that learning to live with the existing supply by 

rehabilitating and making better use of the existing infrastructure and improving the 

management is the most/cost effective way to deal with a scarcity (Sacha et al. 1990, 17). 

Around the world, a new trend emerges which focuses on employing free market 

mechanisms, mainly pricing, to determine an optimal allocation- to whom the water 

should be granted for the highest rate of return. For the idea to work, the more traditional 

concept of water as a free goods - a basic necessity and human right every human 

should be entitled to - must be replaced with an idea of water as an economic good. 

Unlike minerals or timber, water has rarely been traded in the world economy and, for 

that reason, given no intrinsic value. Being more scarce, the "classic free goods" may no 

longer be undervalued still remains widely underpriced. To assist farmers, urban lower 

middle-class consumers and particularly to attract investment, governments more or less 

subsidized water supply service. From Baja California to the Chao Phraya delta, water 

charges comprise a tiny fraction of the real cost of obtaining raw water supply, treating, 

plumbing and distributing the production. An investment in building such storage 

infrastructures as dams, has never been entered as a part of the equation. Governed by 

the "free goods" attitude, the Thai government has been supplying irrigation water for 
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free while imposing a very low, declining block rate on domestic, commercial and 

industrial users. Notably, the price of piped water is lower today than in 1986 even 

though the cost of supply has increased (Table 3). Currently, piped water in Thailand 

costs 7 baht per cubic meter or 0.007 baht per liter. Agriculturists, the biggest consumer, 

with over 90 percent of water flowing their way, are more vulnerable to blame and most 

likely to lose out when supplies tighten. Claiming that the free supply to farmers has 

naturally led to an uncontrolled expansion of cultivation or the use.of high-yield rice 

varieties, Kinvig suggested that the Thai government remove the free-water subsidy to 

correct the distorted agricultural economy. 

After prolonged debates, the International Council on Water and the Environment 

(ICWE) eventually declared in its Principle 4 that water has an economic value in all its 

competing uses and should be regarded as such (United Nations 1993, 14). The Council 

hoped that recognizing and managing the resource as an economic good - mainly by 

internalizing all the cost that occurs in the supply process in the charge to users - will 

not only bring about a more efficient and equitable allocation but encourage conservation 

rehabilitation and protection of the scarce resource and watersheds. Assuming that self­

interest is the pre-dominant factor at work, Sacha believed that restructured water pricing 

would effectively determine the optimal sectoral allocation of water (among competing 

agricultural, industrial and domestic uses); encourage reduction of waste and promote 

efficient use, thereby limiting demand, recovering the cost of supply and making funds 

available for other activities (United Nations 1993, 17). 
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There are substantial concerns, however, that the strategy would price-off farmers 

who are normally too poor to pay even the subsidized charge. However crucial, 

agriculture remains the lowest earning and least value-added sector. It naturally cannot 

compete with cities or industries in economic returns. Other things being equal, a full-cost 

accounting of irrigation water might be an effective solution to management of scarce 

resources. In a real world where social hierarchy, level of wealth and financial 

opportunities are a chasm apart, internalizing the full cost can sidestep ethics and equity 

ingrained in the ability to pay, which is related to the buyer's level of wealth. In other 

words, "it assumes that a dollar is worth exactly the same to a billionaire as to a beggar" 

(Peet 1992, 138). Farming is literally a back-breaking job, with very relatively low 

economic returns and very low regard in Thai social status (Rigg 1995, 25). To help 

farmers survive to fulfill the crucial function, it seems politically, economically and 

socially justifiable for the government to intervene and correct the inequalities. One 

possible measure would be subsidization. I, therefore, agreed with Kinvig who, knowing 

that it would not only be "emotionally hard" but also politically unacceptable to take away 

the subsidy from poor farmers, proposed that the government substitute subsidies. Instead 

of free irrigation water, the government can provide other incentives like loans or 

investment credits (Kinvig quoted in Fahn 1993, Cl). In a similar response, Sacha 

recommended that the lowest block of water tariff be controlled, leaving the rest to the 

invisible hand of supply and demand (Sacha et al. 1990, 17) . 
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A foreseeable flip-side of imposing the water charge to farmers is it would make 

the decision to leave the farms for new jobs in the city much easier to make. The charge 

would increase the opportunity cost of farming, which is already higher than migrating to 

the urban industrial sector. A townsward movement and "mutual poisoning" will occur 

(Rigg 1995, 30; Schumacher 1975, 166). Also, some planners believe that a change in 

the price structure would not work in the Thai cultural and habitual context and that the 

demand for water is not responsive to price even if the price is allowed to increase (Sacha 

et al. 1990, 17). The MW A's governor herself believed that an increase in water charges 

would not overcome users' cost-related inertia (Phujadkarn Raiwan 1993, 5). The 

increase would be effective for a short while during an initial stage. Once the users are 

accustomed to the new price structure, the old routine would just return. She said that 

instilling an awareness and need to conserve the scarce resource would be more effective 

in this case (Phujadkarn Raiwan 1996, 5). 

Ideologically, this market-oriented solution relies heavily - and some would 

argue precariously - on the laws of the capitalist market which is arguably far from 

being flawless. The free market is incapable of taking into account certain things or 

values that cannot be priced. Efficiency (in economics) might be defined by an 

attainment of the so-called "optimum allocation" through market forces. Yet, the 

optimum allocation itself depends on an initial distribution of resources among members 

of the society. 

The prices that are determined in the free market, and that 
determine the final allocation, are themselves pre-empted by the 
initial allocation. In a market in which there are a few rich people 



and a lot of poor people when trading starts, the final allocation of 
wealth will be very different from that in a market in which 
everyone had the same resources at the start (Peet 1992, 141 ). 
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Peet acknowledged that how imperfect it is, the market has been a useful tool in 

resource allocation. Yet, its achievement is one of improving the allocation, not of 

attaining the optimum allocation. He also cautioned against the trap of sub-optimization 

- if links among parts of the system are ignored or oversimplified, it is easy to optimize 

only one or more subunits, to the detriment of a whole (Peet 1992, 141 ). 

The Power of Perception 

Thailand's water crisis is, in a large part, a crisis of perception. Living close to, as 

well as depending on, rivers and water for such agricultural practices as rice culture, has 

forged a link among water, happiness and prosperity (lam 1994; Rigg 1992, 1-2). Thais 

believe that their country would never run out of water. The perception has been 

reinforced by annual flooding. The myth of plenty expresses itself in inefficiency in the 

part of users, while it induces planners to adhere to the supposition that one will always 

find and tap new sources of supply for utilization. 

In his article on "Water Allocation Conflicts in Central Thailand", Thitinan 

Pongsudhirak predicted that true solutions to the water problems would require a 

profound shift in Thai cultural attitudes towards water scarcity and the collective 

acceptance of the cost of water - a time consuming process (Thitinan 1994, 248). 
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Clarke, however, stated that contrary to popular belief, human attitudes can change 

swiftly in the face of a crisis. He cited as an example the sharp reductions in energy use 

the energy-dependent West made during the oil crisis of the 1970s (Clarke 1991, 71). 

In Thailand, when the first sign of water scarcity was revealed a decade ago, the 

then Prime Minister Prem Tinsulanonda ordered a nation-wide one-hour shut-down of 

television airtime during the peak period to save on the water that would have been used 

to generate the electricity. Instead of pointing to second-crop farmers, crying "culprit" 

and displacing the problem, the tough action by Prime Minister Prem clearly sent the 

message across, summoning a collective realization of the water scarcity. The shortage 

notwithstanding, it is precisely a "crisis scenario" that was missing from the Thai so­

called severe water shortage of 1992-4. The MW A' s water conservation campaign 

concentrated almost single-handedly on media exposure of the water crisis. The 

information on the problem was useful but it does not necessarily influence a change in 

users' attitude or behavior. Although well-informed about the severe shortage, users in 

the MW A felt no threat against their water security. This is because, unlike the 

inconveniences made by the rising price and unavailability of oil, the MW A guaranteed 

there would be no change in the quantity or quality of the supply. There is, therefore, no 

need for the users to change their habit, swiftly or slowly, not until there were to be a 

ration of water or emptiness in the tap (Phujadkarn Raiwan 1993, 5). 

This is not to deny the importance of information dissemination and awareness 

building. I do recognize that educational campaigns are essential in inducing a paradigm 
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shift in every sector. The MW A is planning to invest 3,800 million baht in its 20-year 

DSM program, focusing on preventing unnecessary losses and development of 

environmentally-sound technology (Phujadkarn Raiwan 1996, 5). Redesigning domestic 

appliances such as showers and toilets to be more water efficient can produce at least a 50 

percent saving in domestic use (Clarke 1991, 72). If the government is serious in 

encouraging the use of 6-liter flush toilets instead of the existing 20-liter ones and 

sequential re-use and recycling, it will retrieve as much as 1.4 million rn3 from the BMA 

(Siam Post 1992, 4). 

Commendable as the MWA' s effort is, Thailand's water resource management 

leaves a lot to be desired, particularly in terms of coordination and integration. At 

present, 17 committees from 31 agencies under eight ministries share the responsibility 

for various aspects of water resource development (Table 7). The majority of the projects 

are carried out independently for each agency' s specific purpose. The lack of 

coordination results both in inefficient use of the resources and conflicts between 

upstream and downstream users. The need for full coordination and by extension a 

national agency to plan and coordinate water resource development is expressed by Anat: 

It is apparent . . . that water resource development in Thailand 
lacks comprehensive planning. The emphasis is often on the 
construction of dams and reservoirs which is just one aspect of 
overall development. Also, little effort is put into stimulating the 
government agencies involved into concurrently carrying out other 
relevant aspects of development. (Anat 1987, 66) 



Table 7. Government Agencies Involved in Water Resources Development 

Ministzy of A~culture and Cooperatives 

Office of the Permanent Secretary 
Royal Irrigation Department 
Department of Agricultural Extension 
Department of Agriculture 
Royal Forestry Department 
Land Development Department 
Cooperatives Promotion Department 
Department of Fisheries 
Department of Livestock Development 
Agricultural Land Reform Office 
Royal Rain Making Research and 

Development Institute 

Minisey 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 

Source: Anat 1987, 66. 

Office of the Prime Minister 

Electricity Generating Authority of 
Thailand 

Rural Employment Generating 
Committee 

Ministry oflndustr:y 

Department of Mineral Resources 
Department of Industrial Works 

Ministry of Communications 

Department of Harbor 
Meteorological Department 

Ministry of Defense 

Naval Hydrographic Department 
National Security Command 

Headquarters 

Minist:r:y of Science, Technology and 
Environment 

National Energy Administration 
National Environmental Board 
National Research Council of Thailand 
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With limited personnel and budget, the RID has been overwhelmed by irrigation 

maintenance work. One way to alleviate the work load is to review the RID's norms for 

maintenance work and put more emphasis on preventive maintenance - a systematic 

program of inspection of facilities and routine maintenance to prevent unnecessary 

breakdowns. Another method is to urge farmers to form user groups or associations to 

look after the maintenance of tertiary structures at the farm level. Given information and 

guides on preventive and breakdown-related maintenance, these groups would 

emancipate the RID from the impossible task of maintaining the system at all levels. 

Farmers would also benefit from a un-disrupted flow to their crops (Anat 1987, 66). 

Redefining irrigation may create new channels to reclaim some irrigation losses. 

According to Prof. Nithi Eoaseewong from Chiang Mai University, irrigating does not 

necessarily mean that there must be a physical flow of water into a plot of land (Nithi 

1996). A means that will restore humidity in the soil throughout the dry season can 

qualify as irrigation. Such means as small-scale weirs (northern muangfaii technology), 

agroforestry or permaculture deserve to be explored, promoted and re-enacted 

(Chatchawan 1991, 101-6). While modem technology in obtaining and using water has 

been developed almost exclusively in association with means to exploit river systems or 

ground water sources, an intermediate technology school of thought suggested securing 

water supply by collecting rainfall immediately after it fell before evaporation occurred 

(Pacey and Cull is 1986, 1 ). With the use of house roofs, rainwater tanks, artificial 

surface at ground level and land surface with slopes, rainwater harvesting has been a 
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complementary and more extensive means of capturing water both in monsoon countries 

and areas where rivers are few. To circwnvent the idea of intensive technology in big 

dams for irrigation, it is recommended that the technique for domestic or run-off farming 

be extensive and small in scale. A scatter of small rainwater catchments, each serving an 

individual farm, homestead or hamlet, is the characteristic pattern (Pacey and Cullis 

1986, 3). A point to ponder, however, is that collecting rainfall from house roofs was a 

common practice all across Thailand a few decade ago. Since air-pollution has 

contaminated the rain water, the practice has been largely abandoned. Should the country 

continue with its present rate of industrialization and urbanization, it is less likely this 

method will be adopted as a strategy for change. 

"In the waters are fish, in the fields are rice. ' Deconstructing the well-known 

Thai saying reveals an intriguing paradox. After all, the adage Thai people use as a 

definition of their country might be merely an ancient tool to manipulate the public 

perception. Dr. Thida Saraya, a well-known authority on Sukhothai history from 

Chulalongkom University, convincingly argued that the symbolic expression of 

agricultural prosperity is a piece of propaganda by the Sukhothai state to develop 

economic security and political unity - a typical expression of subsistence ethic28 (Thida 

1989, 99). Dated back to about 700 years ago, Sukhothai, which some scholars believe to 

be a former kingdom of Thai people, was located in the lower part of the northern region 

28 According to Dr. Thida, insecurity in food supply gives birth to a worldview that promotes hope and faith in the 
future abundance (Scott, 1979, 1- 12). The system of belief, called subsistence ethic, is borne among subsistence 
communities. 
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of Thailand, to the north of what is now Nakhon Sawan province (Thida 1989, 99). Dr. 

Thida argued that the saying is antithetical to historical and economic development of the 

Sukhothai kingdom (1989, 99-101). Archaeological evidence revealed that there had 

been no traces of human settlement in the Sukhothai areas until the 13th century. One 

interpretation is that the area was not attractive enough for permanent agriculture. Since 

Sukhothai was located at the intersection of various trading routes, it is more likely that 

mercantile activities contributed to the kingdom's rise to power. Apart from providing 

food for the kingdom, farming, specifically, rice culture, creates communities which, in 

turn, will attract and provide shelter for more new labor. In this context where the land 

was semi-arid and rice culture played a secondary role to trading, "in the waters are fish" 

fits better as a belief system constructed by the State to promote confidence in 

agriculture, in the process expanding and augmenting the political power of Sukhothai 

state (Thida 1980-1981, 86-95; Thida 1982a, 16-17, 21-22; Thida 1982b). 

Conclusion 

Sustaining water use in Bangkok at the cost of water users in the rest of the 

Central Plain reaffirmed the problem of primate city parasitism, which draws on the 

wider theory of dependency. Lipton observed that a transfer of resources away from the 

countryside or channeling water away from ricefields to urban sewage, reconfirmed the 

stereotypical model of development for most developing countries - economic 
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modernization by replacing the agriculture with industrial sector (Lipton 1982, 65). The 

development paradigm turned Bangkok into a worldclass metropolis, yet, failed to make 

it self-reliant. Any attempt to solve the water shortage that centers on the capital will 

speed up a collapse of rural communities and widen the urban-rural divide. At a larger 

s~e, the dam building and diversion of water from the Salween basin to the Chao Phraya 

basin with no respect to local rights and spatial and social equity, is an unscrupulous 

reaction to a symptom of the deep-seated, complex problem of internal colonialism 

resulting from unequal development. Trying to treat the shortage without analyzing the 

underlying socio-economic and political circumstances in which it is embedded will, at 

best, displace the problem, causing many more to be solved. With many more mouths to 

feed in the coming decades, water remains finite. Instead of asking how much water we 

need and how to get it, as Clarke has asserted, now is the time to ask how much water 

there is and how we can best benefit from it (Clarke 1991, xi). 



100 

APPENDIX A 

WATERSHED CLASSIFICATION IN THAILAND 

The watershed classification regulation was introduced in the late 1970s to 

classify areas for watershed protection, production forestry an_d agriculture. Based on the 

agreement among the relevant state agencies, five watershed classes were identified and 

characterized as follows. The classification is based on land elevation, slope, land form, 

geology and soils of the area. 

- WSC 1 -Protection or Conservation Forest and Headwater Source: 

Areas under this class are usually at high elevations and have steep slopes, 

so that they should be with permanent forest cover. This class has two 

subclasses, namely, WSC IA if the area is wholly undisturbed or WSC lB 

if the area has already been cleared for cultivation. 

- WSC 2 - Commercial Forest: 

Areas under this class may be at high elevations and may have steep 

slopes but their land form results in relatively less erosion than WSC 1. 

These areas may be used for logging, mining or grazing and crop 

production if accompanied by appropriate soil protection measures. 
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- WSC 3 - Fruit Tree Plantation: 

These areas cover uplands with steep slopes but less erosive landform and 

may be used for commercial forests, grazing fruit trees or some 

agricultural crops if accompanied by soil conservation measures. 

- WSC 4 - Upland Fannin~: 

These areas are gently sloping and are suitable for row crops, fruit trees 

and grazing with moderate use of soil conservation measures. 

- WSC 5 - Lowland Fannin~: 

These areas have very gentle slopes or are flat and are suitable for paddy 

fields and other agricultural crops with few restrictions. 

(Summarized from Asian Institute of Technology (AIT). 1994. Study of Potential 
Development of Water Resources in the Salween River Basin. Bangkok: NESDB) 



APPENDIXB 

FROM ELECTRICITY TO WATER: A HISTORY OF DEVELOPMENT 

PLANS IN THE SAL WEEN BASIN 

102 

To understand the potential and the making of the Salween diversion, it is useful 

to recapitulate a history of the watershed development - from electricity to water -

since most of the water transfer projects are parts of the .same old plans. Bound for 

electricity, the main-stream Salween is slated for a colossal project: the Upper Salween 

Dam. According to a desk study by S. Boonpiraks, EGA T's Assistant General Manager, 

the Upper Salween dam would have an installed hydropower capacity of 4,540 

megawatts and an estimated annual energy production of 30,000 GigaWatt hours. The 

energy output is more than double the total 2,250 megawatts of electricity produced by all 

of the 21 existing hydro-electric dams in Thailand (Boonpiraks quoted in Green 

November 1993, 7-8). EGAT also expected to channel a by-product of 30,000 million m3 

of water, from over 100,000 million m3 flowing into the dam, off to Bhumibhol 

reservoir. This feature, however, is still under debate as to how far and how much the 

Thai planners will go for the water. Citing a report from the Bangkok-based English­

language newspaper The Nation, Green November 32, a non-governmental organization 

supporting the autonomy of the Karen people, claimed that Thai politicians would like 

the dam to be built high enough that they could divert up to 30 percent of water in the 



Salween (potentially about 40 billion m3 per year) to the Ping River which is a major 

tributary of the Chao Phraya. The aspiration, however, is likely to be unfulfilled when 
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the scheme is placed in the real geography of the watershed. The diversion would require 

a massive network of tunnels and canals over 100 km long through and around high and 

rugged mountain ranges. The difficulty would be translated into an incredibly high cost 

and, considering present circumstances in the relationships between the two countries, 

very low feasibility. The Upper Salween Darn, if materialized, would arguably become 

the largest darn in Southeast Asia (Green November 1993, 8-10). 

According to Green November 32, Thailand and the State Law and Order 

Restoration Council (SLORC) have studied and discussed several other hydroelectric 

darns. In the plan for the Salween basin are the 792-MW Lower Salween darn, blocking 

the Salween 30 kms above its confluence with the Moei river; Moei 1, 2 and 3 on the 

Moei River sized 110, 231 and 254 MW respectively (Green November 1993, 11 ). Three 

non-Salween basin darns under the Thai-Burmese cooperation scheme are a 130-MW 

project on the Kra River in the southernmost tip of Myanmar that flows into the Andaman 

Sea at Ranong Province in Thailand; a 294-MW project on the Nam Kok River in the 

north of Thailand and a small 12.5 MW darn on the Mae Sai river which runs into the 

Mekong River (Chainarong 1993, 20). 

In 1993, Thailand submitted a Memorandum of Understanding to Myanmar on 

the joint development plan and feasibility study of the Salween river. According to the 

MoU, Thailand proposed the construction of the Upper and Lower Salween darn and a 
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purchase of any hydroelectricity the dams would produce. The offer from Bangkok was 

left unanswered for more than a year. When the Burmese Energy Minister finally picked 

up a site for a feasibility study in its controlled area of Hutgyi town near Pa-an, the Karen 

state capital, however, the Thai government agencies involved in the project could not 

reach a decision29. The Foreign Ministry was reported to be concerned with a question of 

ownership. If built at the selected site, the dam would belong to Myanmar. As such, the 

Rangoon government should pay for the study which should cost approximately US $ 

four to five million plus US $ ten million for an engineering design. An Irrigation 

Department official was reported to express doubt as the site would require a construction 

of over-I 00-kilometer-long tunnels to divert irrigation channels into Thailand. (Bangkok 

Post 1994e ; Bangkok Post 1995a). 

A variety of agencies are involved in the planning of these projects. The State 

Law and Order Restoration Council (SLORC) generals and Myanmar Electric Power 

Enterprise (MOGE) played a major role on the Burmese side. The Thai counterpart in the 

discussion include the EGAT, the National Energy Administration (now upgraded to be 

the Department of Energy Development and Promotion) and the Prime Minister's Office. 

A "Joint Working Group for the Development of Hydropower Projects on Bordering 

Rivers" was established in mid 1989 after an approach made to the SLORC by the then 

Supreme Commander of Thailand General Chaovalit Y ongchaiyudh. Preliminary studies 

29 Representatives from the Foreign Ministry, Department of Energy Development and Promotion, Royal Irrigation 
Department and Electricity Generating Authority of Thailand took part in the meeting to consider the Burmese 
government's proposal. 
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for all of the dams - including pre-feasibility and feasibility study for some - have 

been done. Most of them were carried out by the Electric Power Development 

Corporation (EPDC) which is funded by the Japanese government and closely connected 

to the Japanese Overseas Development Aid (ODA). Although Burmese representatives 

consistently declare that no decision has been made on the Salween dams, a few 

companies have already tendered their bids for the projects including Bangkok-based 

MDX, Wes Group and World Impec. 



APPENDIXC 

COMPONENTS OF THE UPPER PAI AND NAM MOEi-MAE SONG 

DIVERSION PROJECTS 

The study team from Aggie Consult Co.,Ltd. and Macro Consultant Co.,Ltd. 

recommended two projects for feasibility study (Aggie Consultant 1995). 
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1. Upper Pai Diversion Project: The project is designed to divert an average 

of 400 million m3 of water annually to Ping river via Mae Tang river. The cost 

per diversion unit is 1.42 baht per cubic meter. The major components of the 

project are Pai-Sa dam and a 43.17-kilometer-long water tunnel to be laid out 

from Nam Pai to Mae Tang. The tunnel will be 4.60 meters in diameter, sending 

the water by gravity at a highest rate of 35 m3 per second. 

2. Nam Moei-Mae Song-Bhumibhol Diversion Project: Of all the diversion 

plans in Salween and Moei river basin, this project has a highest potential as a 

long-term solution to the water shortage in Chao Phraya basin. The project has a 

capacity of diverting an average of 2,000 million m3 of water annually at a cost of 

1.34 baht per m3
. The major components are: 

- A 1-kilometer-long canal from Nam Moei to Mae Song weir. 

- Mae Song weir and a station to pump the water up to the reservoir and push the 

water to Mae Song Dam. 



- Mae Song Dam No. I and Mae Song Dam pumping station No. l to pump the 

water up to Mae Song reservoir No. l and push it to Mae Song Dam No.2. 

- Mae Song Dam No.2 and Mae Song Dam pumping station No.2 to pump the 

water from Mae Song reservoir No. I to Mae Song reservoir No.2 and push it 

to a Mae Song Bhumibhol water tunnel. 
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- A 48.83-kilometer-long water tunnel from Mae Song reservoir No.2 to 

Bhumibhol reservoir. The tunnel is designed to transport the water by gravity at 

the highest rate of 100 m3 per second. 

Further Studies on the following topics are recommended: 

1. Geological study and survey to assist a design of water tunnels. ( The tunnels 

cost 70-80 percent of the total project cost.) 

2. Geological survey and mapping for dam and facility design. 

3. Finding source of electricity for diversion operation. 

4. Preparation for international negotiation and cooperation. 

5. Defining a policy and goal of water diversion. 

The cost of the project was estimated at 12, 140 million baht for 1994. 



APPENDIXD 

ANNUAL RAINFALL DATA AT TAK METEOROLOGICAL 

STATION (1961-1991) 

I -+-Rainfall (Millimeter) I 
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Source: National Statistical Office (NSO). 1964-1992. Statistical Yearbook: Thailand 
Bangkok: NSO. 



AIT 
Baht 
BMR 
DEDP 
EGAT 
huai 
ICWE 
mae nam or nam mae 
MWA 
NESDB 
napi 
naprang 
PER 
rai 
Sob 
RID 
TDRI 
TERRA 
USBR 

APPENDIXE 

LIST OF ACRONYMS, ABBREVIATIONS 

AND THAI LANGUAGE TERMS 

Asian Institute of Technology 
Thai unit of currency, approximately 25 baht = US $ 1. 
Bangkok Metropolitan Region 
Department of Energy Development and Promotion 
Electricity Generating Authority of Thailand 
Thai word for stream 
International Council on Water and the Environment 
Thai words for "river" 
Metropolitan Waterworks Authority 
National Economic and Social Development Board 
First-crop farming 
Second-crop farming 
Project for Ecological Recovery 
Thai measure of land area. 1 rai = 1,600 square meters 
Convergence of rivers. 
Royal Irrigation Department 
Thailand Development Research Institute 
Towards Ecological Recovery and Regional Alliance 
United State Bureau of Reclamation 
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