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Abstract:

The 20th century, United States led the world in dam building, blocking and harnessing rivers for a hydropower, irrigation, flood control, and water storage. But society values, water management approaches and environmental laws regarded river systems significant changed during this century. In the United States, few large dams have been built since 1970th, and considerable to fix problems created by existing dams. 

After 1980th, arising environmental impacts of dams led international anti-dam movement, including anti-dams and dams removal campaigns. Comparing the first nationwide anti-dam movements: in the U.S. that against the Grand Canyon, and anti –dam movement in Taiwan: against Meinung dam, shows how new values, new scientific findings, new environmental laws and new watershed approaches have brought changes in attitudes about dams. Furthermore, it also shows what’s differences of anti-dam movement and water policy between developed country( U.S.) and developing country.
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Introduction

From the smallest droplet to the mightiest river, water works to shape the land, taking with it sediment and dissolved materials that drain to watercourses and, in most cases, eventually to the sea. It provides most important resource and habitats for ecosystem. River systems have been dramatically altered by dams and reservoirs, channelization, and landuse developments throughout their drainage basins.

 Dams and reservoirs have been integral parts of human and water management from the earliest days of civilization. Dams serve many functions: they store water in wet periods for use in dry periods for agriculture and cities; they produce electricity by tapping the energy of falling water; they reduce the risk of disastrous flooding; they create reservoirs used for recreation; and they assist navigation by leveling and increasing flow periods. (Gleick P.H.1998)

But, the water comes at an increasing ecological price.

In recent years, dams have been criticized because of their impacts on environment and society:  forcing resettlement of millions of people, eroding riverbanks and changing in river habitat. Some species of flora and fauna have disappeared; exotic species have invaded. Effects of dams include channel incision, channel narrowing channel, fine sediment accumulation, and accelerated coastal erosion from reduced sediment supply. (Kondolf,1997). The functional characteristics of the river systems have been disrupted; and there has been a reduction in landscape quality and loss of wilderness areas. (Gleick and Callow 1996)

The controversial impacts  have created international trend of environmental movements opposed to new dams and in favor of dam removal.

A Brief Dam History and Dam Facts

Human have been building dams since the early days of human civilization, but the widespread constructions of really big dams didn’t begin until the middle twentieth century. Much of the initial big dam construction occurred in the United States. Approximately 80% of existing dams were built after 1950(Table1), when these constructions were facilitated by improvements in engineering and constructions skills, hydrological analysis, and technology. For example, in the U.S., between the first European settlement and 1900, engineers only built up 1661 dams with total storage capacity of 100 million acre-feet. By 1996, the inventory maintained by the U.S. Army Corps of Engineers listed 75,187 dams ---with a combined storage capacity of almost 1 billion ace-feet, which is enough to cover the entire state of Texas with six feet of water. ( Delong 1998 ,Gleick 1998) The US Secretary of the Interior Bruce Babbitt recently observed, "that means we have been building, on average, one large dam a day, every single day, since the Declaration of Independence."(Babbitt 1998)

According to the World Commission on Dams (WCD), there are more than 800,000 dams in the world today. Of these, approximately 45,000 are categorized as large dams, with a dam-wall height of more than 15 meters. According to the World Register of Dams published by the International Commission on Large Dams, there was a sharp increase in dam construction from 1950 onward. But there was a downturn in the construction rate in the period 1980-1989 and this downward trend seems to have continued during the 1990's. Of the estimated 1 600 currently dams under construction in 42 countries, (most are developing countries) 40% are being built in India (640). Other main countries are China (280), Turkey (193), Korea (132), Japan (90), Brazil (42), Spain (37), Thailand (36), and Romania (30).

Table1: Construction on dams

Resource: World commission on Dams

Agriculture is by far the biggest user of water, accounting for more than 70 percent of total water consumption worldwide and more than 90 percent of water in poor developing countries. (IFPR, 1998) Hydropower provides 20% of electricity globally. Of the 175 countries with recorded and available data, more than 150 have hydropower resources. For 65 of them, hydropower produces more than 50% of electricity; for 24, more than 90%; and for 10, practically the total. (Lafitte,P.R. and Mosony 1998) The U.S., Canada, China, Brazil, Russian Federation, Norway, France, Japan, India, Sweden are the 10 countries with largest installed hydroelectric capacity.

Although the impacts of large dams have been well documented for some time now, in case after case, new ones are proposed whose environmental impacts are downplayed or even ignored. A 1990 internal survey of World Bank hydroelectric dam projects showed that 58% were planned and built without any consideration of downstream impacts, even when these impacts could be predicted to cause massive coastal erosion, pollution and other problems.

The value of Dam: Hoover Dam

Dams are built to store water for many purposes—to control water flood, to generate water and to provide water for irrigation, water supply, navigation, and recreation. Big dam construction not only provides economic value, but also becomes a symbol of developing the nation’s natural resource and the merit of controlling the nature. If we look back to the beginning of big dam construction era, we can see how those values influence the whole dam era.

Hoover Dam is a best example. Hoover Dam, began in 1931 and was completed in 1936, was the first of truly massive, muitil-purpose dam in U.S. history.  Hoover Dam, also was an important symbol for U.S. economy and society during the Great Depression. 

By 1930 a national and global depression halted the heading rush to development. The collapsing American economy led to the election of President Franklin D.Roosevelt and his offer a “New Deal” that would alter the American political economy and return the nation to stability and prosperity. During the early years of the Roosevelt era, the government authorized several large dam projects to the Bureau of Reclamation starting its golden age of construction. (Holmes 1972, Graf, W.L.1992)

As described by Joseph E.Steven in his book “Hoover Dam”: If after five years of the Depression, with all its hardships and rending uncertainties, there was doubt about the country’s capacity to recover and built for the future, the dam offered powerful reassurance, tangible affirmation that the American dream of limitless possibility still lived.(Steven,1956)

Furthermore, Hoover Dam has been called the “twentieth-century marvel” (President Franklin D. Roosevelt said), “a symbol of twentieth century American’s ability to shape a new and better life.”( McCullough, D, 1936) On September 30, 1935, U.S President Franklin D. Roosevelt made a speech at Hoover Dam, saying “ Prideful, man acclaims his conquest of nature… Here behind the massive dam is slowly accumulating a rich deposit of wealth greater than all of the mines of the West have been produced…wealth to be drawn upon for all time to come for the renewed life and continued benefit of generation of Americans. (Steven, 1956)

 “This dam also gave engineers the confidence to dam the Columbia, the Volga, the Parana, the Niger, the Nile, the Zambezi and most of the world’s great rivers. The dam rose up at the depths of the Depression and carried America’s spirits with it. Its electricity helped produce the ships and plans that won the Second World War, and it water helped grow the food.”(Reisner M.1986)

For many developing countries, dam construction is still an economic engine for providing water and electricity, also is a symbolic” marvel “, like Aswan Dam for Egypt in 1964, and even far the world’s biggest under construction Dam-- Three Gorges Dam for China in 1990s’. The Chinese President, Jiang Zemin, has characterised the Three Gorges project as a "remarkable feat in the history of mankind to reshape and exploit resources".   

U.S.: From Anti-Grand Canyon Dam to Drain Lake Powell

 Anti-Grand Canyon Dam

Organized opposition to dams in the United States goes back to 100 years, John Muir, the most influential environmentalist also the founder of Sierra Club, led the first national environmental battle against Hetch-Hetch Dam in Yosement Park in ,around the turn Park in California. Muir failed to stop the dam, but this well-publicized fight led to the creation of the Sierra Cub, one of the largest grassroots environmental organizations in the U.S. It also set the groundwork for later, more successful, public opposition to major dam projects. (Gleick, P.H 1998,McPhee 1971, Reisner 1986, Ehrilich 1987) The fight against the Grand Canyon Dam led by David Brower, was a central, symbolic event and played a vital role in shaping the country’s modern environmental movement. (McCully 1996, Palmer 1997)

In 1956, The Bureau of Reclamation announced plans to build two dams to flood 150 miles of the Colorado River. David Brower, the leader of Sierra Club in that time, took on the Grand Canyon Dam vigorously, and with an array of tactics perfectly in tune with the times. First he launched a series of full-page news paper ads against the projects: (‘This time it’s the Grand Canyon: they want to flood “the Grand Canyon”), complete with coupons and instruction on how to write the appropriate congressmen, a new device at the time. Then, he reprinted a Sierra Book, Time and the River Flowing, and orders two movies to be made.

Never before had citizens from across the country become so involved in an environmental issue like this. Thousands of telegrams and letters, from Maine to California, flooded the Congress. By early 1967 the Administration abandoned the projects entirely; Congress eventually agreed, formally dropping the scheme in July 1968. When Bower and Sierra Club fight to save Grand Canyon dam, Glen Canyon is the trade-off. (McCully 1996, Sale1997, Stiles 1997, Reisner 1986)

Glen Canyon Dam(Table2): Five million cubic yards of concrete located on the Colorado River near the Arizona-Utah border. Seven hundred and ten feet high. Generating enough electricity, 1.3 million kilowatts, to serve a city of a million people. Impounding 27 million-acre feet of water, two years' flow of the Colorado River. Four million tourists come to visit Lake Powell every year. (Stiles 1997)

Bower visited Glen Canyon before the dam gates were closed in 1963 and was grief-stricken that he had acquiesced in the destruction of such a place of wonder. He later described his failure to try to save Glen Canyon as ‘the greast sin I have ever committed’. (McCully 1996) 

Drain Lake Powell

 Now he says it's time to bring Glen Canyon back to life. Bower wrote” Let the river run through it”:

As surely as we made a mistake years ago, we can reverse it now. We can drain Lake Powell and let the Colorado River run through the dam that created it, bringing Glen Canyon and the wonder of its side canyons back to life. We can let the river do what it needs to do downstream in the Grand Canyon itself. 

We don't need to tear the dam down, however much some people would like to see it go. Together the dam's two diversion tunnels can send 200,000 cubic feet of water per second downstream, twice as much as the Colorado's highest flows. Once again Grand Canyon would make its own sounds and, if you listened carefully, you would hear it sighing with relief. The dam itself would be left as a tourist attraction, like the Pyramids, with passers-by wondering how humanity ever built it, and why.(Bower 1996)

This is not a one-man’s regret. In 1986, the Sierra Club board of directors has voted to back to Brower’s view on Glen Canyon and the environmental movement as a whole is challenging many other dams.

There are several environmental groups involve to “ Drain Lake Powell”. Sierra Club is working with a Salt Lake City organization, the Glen Canyon Institute, to formulate and carry out a 30-month citizens' study as "the first step in the ultimate draining of Lake Powell, the restoration of Glen Canyon, and the preservation of the Grand Canyon and the Sea of Cortez estuaries. " ( George 1997) This Citizen's Environmental Assessment chief scientist, Dave Wegner, a biologist/ecologist who is a consultant for the Glen Canyon Institute and a former employee of the Bureau of Reclamation. 

From the Hoover Dam to Anti-Grand Canyon Dam and to “Drain Lake Powell “, now newspaper filled with stories with about “ Drain Lake Powell” or “ decommissioning Glen Canyon Dam” So many factors play a role that it’s hard to judge what mattered most. There are several major reasons led these changes.

New values 

“But here among hills bare and red,

A violent precipice, a dizzy white curve falls,

Hundreds of feet through rock to the deep canyon-bed;

A beauty sheer and clean and without error

It stands with the created sapphire lake behind it,

It stands, a work of man as noble as the hills,

And it is faith as wells water it spills.

Not built on terror like the empty pyramid, 

Not built to conquer but to illuminate a world:

It is the human answer to a human need,

Power in absolute control, freed as a gift,

A pure creative act, God when the world was born.

It proves that we have built for life and built for love

And when we are all dead, this dam will stand and give.”

May Sarton, The Lion and the Rose (p22) 1936

****************************

“I don’t see the reason why

You do not use what lies to hand

Before you try to dam on my land…

Your pipes cry out for renovation.

Your storage tanks corrode and leak;

The valves are loose, the washers weak.

I have seen the water gushing out

From every reservoir and spout

Repair them it will cost far less

Than driving us to homelessness…

But that’s just one of many things:

Plant trees; revive your wells and springs.

Guide from your roofs the monsoon rain

Into great tanks to use again.

Reduce your runoff and your waste

Rather than with unholy haste

Destroying beauty which, once gone,

The world will never look upon.”

Vikam Seth, “ The Elephant and the Tragopan’, 1991  

***************************************

The values of a society are reflected in its public policy goals. Obviously, different mixes of these values will appear in different historical epochs. Correspondingly, policy goals will shift. This can be seen in the historical experience of resource use in the Colorado River Basin. (Caulfield 1978)

From the nineteenth century, development in the economic sense can be said to have the dominant influence in American society. US western reservoirs are usually viewed as being built in response to significant economic needs, such providing an incomplete explanation of dam development and exploitation of the region’s water resources. (Jackson 1995) 

But there are several force changes these values and slowly shifting the paradigm to another direction.

By 1960s, the U.S. environmental movement began to mobilize. The1960s were a decade of social movement in the United States. Younger generation supported such as the civil rights movement, sexual freedom, feminism, alternative lifestyles, and the anti-Vietnam War movement—all of which countered traditional American views.” The mobilization of environmentalists reflects the mood of the times. (Kline 1992)

There are two great streams of environmentalism in the later half of twentieth century. One stream is reformist, attempting to control some of the worst of the air and water pollution and inefficiency in land use practices and to save a few of the remaining of wild lands as “ designed wildness areas.” The other main stream supports reformist goals but is revolutionary, seeking a new mertophysics, epistemology, cosmology, and environmental ethics of person and plate.” (Devall 1980)

Deep ecology stressed ecological equality: the right of every species to existence and survival and with equal “ intrinsic value” regardless of its importance for humans; the diversity and abundance of all life forms, which should not be reduced by humans except “ to satisfy vital needs. (Kirkpatrick Sale 1993)

As Aldo Lepold, whom many consider to be the father of U.S. deep ecology movement, described in “ A Sand County Almamac”—the wildlife is a part of  American value and culture. (Aldo Lepold 1949) Deep ecology has inspired the ideology of environments such as Greenpeace or Earth First, of powerful associations like the Sierra Club, but also of a significant portion of Green parties (Ferry, L. 1990)

If tracing the roots of ecological modernization, Garrett Hardin published “ the Tragedy of the Commons” in Science by 1968. Then in the early 1970s, “Limits to Growth”, “Blueprint for Survival” and “ Small is Beautiful” had strong influence. These texts created a widespread credibility for the claim that environmental crisis was serious and needed to be addressed. “Limits to Growth” addresses the limits of the natural resource and have had an unprecedented impact on elite opinions. (Hajer  1995)   

Under those changing values, people start to ask some fundamental questions, ” Should we let our technologies drives us, should we do whatever we’re capable of doing in the certainty that science and engineering will enrich us? Or are we often wisest and most foresightful when we restrain ourselves, when we recognize natural limits, when we dare to leave the earth alone?”(Russell Martin in “ A Story That Stands Like A Dam, 1989)    

There is another perspective emerging in managing water resources: environmental values. (Johns 1998) More people are concerned with how to maintain ecosystem health,“ there is a growing clientele for wilderness values in the Colorado River watershed.”(Nash R.1983)

New research

After Glen Canyon  had been dammed, hydrology and geomorphology  improved the ability to explain river behavior. Hydrologic records for western rivers had become long enough to provide useful data on mean conditions over time periods of up to a few decades. The hydrologic impacts of proposed structures of operating strategies for existing structures could be predicted with confidence, although the long-term variability of rivers remained problematic. Geomorphology of rivers was gaining an understanding of channel change. (Gregory 1977; Graf 1991) Under these understandings, scientists started to focus on the environmental effects of dams. More and more papers and books have been written about the environmental and social impacts of dams ( Williams and Wolman 1983, Goldsmith and Hildyard 1986; White 1988; Covich 1993; McCully 1996,Gleick 1998,etc)

For instance, before the Aswan High Dam, the Nile River carried about 124 million tons of sediment to the sea each year, depositing nearly 10 million tons on the floodplain and delta. Today, 98% of that sediment remains behind the dam. The result has been a drop in soil productivity and depth, among other serious changes to Egypt's floodplain agriculture. The Aswan Dam has also led to serious coastal erosion, another problem stemming from the loss of sediments in a dammed river. (White 1988)

Glen Canyon dam has similar effects happen in the Colorado River.           

The river environment changed within Glen Canyon National Recreation Area, Grand Canyon National Park, and tribal lands of the Navajo, Havasupai, and Hualapai people--in other words, areas set aside for the preservation of the cultural and natural resources. Concern about the environmental effects of the dam and its operation caused the Bureau of Reclamation to initiate a series of studies known as the Glen Canyon Environmental Studies (GCES). Efforts by concerned parties resulted in the enactment into law of the Grand Canyon Protection Act of 1992 and the completion of an Environmental Impact Statement (EIS). The Act and the EIS provide for use of Glen Canyon Dam to manage the resources of the river corridor, including the use of periodic controlled flooding. 

Dams change the pattern of the flow of a river, both reducing its overall volume and changing its seasonal variations. The nature of the impacts depends on the design, purpose and operation of the dam, among other things. All parts of a river's ecology can be impacted by changes to its flow.

Since the completion of Glen Canyon Dam, the Colorado River has reached the sea only during 2 years of usually high runoff years; other major changes in the river caused by the dam includ hydrological, water temperature, and turbidity changes. (NRC, 1986)

For example, The Glen Canyon Dam has drastically reduced the amount of seasonal change in the flow of the Colorado River. According to USGS, before Glen Canyon Dam was built, flow rates, sediment loads, and water temperatures of the Colorado River varied widely from year to year and season to season. Heavy runoff caused by melting of the Rocky Mountain snowpack commonly produced flows greater than 100,000 cubic feet per second (cfs) during late spring and early summer. In contrast, flows less than 3,000 cfs were typical in late summer, fall, and winter. 

Sediment load increased during the spring runoff and again in late summer from tributary floods. Water temperatures ranged from near freezing in winter to more than 80 degrees Fahrenheit in late summer. 

Glen Canyon Dam replaced seasonal flow variations with daily fluctuations, used to maximize efficiency of power generation. Mean daily flows have exceeded 30,000 cfs only about 3 percent of the time (compared to 18 percent before the dam) and have been less than 5,000 cfs only about 10 percent of the time (compared to 16 percent before the dam). 

While seasonal flows became less variable, daily flows became much more variable, with the median difference between daily minimum and maximum releases ranging from about 12,000 to 16,000 cfs. This fluctuation could mean a difference of 10 feet between low and high water on a given day on the river. The dam greatly reduced the river's sediment load, now supplied only by downstream tributaries, and resulted in a nearly constant water temperature, averaging a cool 46 degrees Fahrenheit year-round. (USGS 1996) Scientists have already spent a great deal of time and money studying rivers below dams. (For example, $90 million alone at Grand Canyon since 1982. (Collier ,Webb, Schmidt 1996)

Not only more and more researchers and projects focus on whole eco-system watershed management and removal of dams, researchers  have also started focus on  environmental impact and river restoration after dam removal (Stanley1999; Wengner  1999; Thompson 1999)

For example, according to Stanley(1999), in Wisconsin, dam building began in earnest in the early 1900's, and was followed by another boom in the early 1950's; many communities gained critical economic footholds from small industries associated with hydropower generation. Currently, state waterways support close to 4,000 dams, 25% of which are over 50 years old. State and federal laws mandate relicensing on either a 10 or 50 year cycle, and in Wisconsin (and elsewhere in the U.S.), many structures are scheduled for re-evaluation within the current 5-10 year window. The combination of diminished economic usefulness, structural weaknesses, and environmental damage has increasingly led natural resource managers to recommend dam removal as a viable management strategy.  Despite the elimination of 30 dams in Wisconsin since 1960, documentation of changes after removal is surprisingly scarce.  Thus, communities faced with the possibility of a dam removal can be given little information on ecological changes that are likely to occur following restoration.  In response to this knowledge gap, several researchers and managers are currently studying the Baraboo River, WI where one dam was removed in 1998 and the remaining 3 structures will be removed within the next 4 years.” Research foci include studies of: fish migration; fish, macroinvertebrate, and mussel community structure; water quality monitoring and modeling, habitat evaluation; and sediment transport.  Preliminary results show significant changes in habitat quality at the initial dam removal site, distinct fish distributions above and below the most downstream dam, and the presence of contaminated sediments within another impoundment. “(Stanley, E.1999)

New legislation

Major environmental laws pass in 1960s and 1970s, the Clean Water Act (1960); Water quality Act (1965); Water Quality Control Act (1965); national Wild and Scenic River Act (1968); National Environmental Policy Act (including environmental impact analyses 1968), Endangered Species Act (1973), etc. These environmental laws changed the rule for managing rivers and also provided environmental groups good weapons to bring a case to a court.

For example, the environmental Impact Assessment (EIA) is a key tool to incorporate the environmental dimension into decision making and for environmental management of dams through the project cycle. After 1970s, environmental impact analyses became an important part of the planning process in many countries, including the U.S. Some questions such as these were being asked: Daniel. P. L. 1998)

· What will the impact be on recreation when hydropower operations cause high and frequent fluctuations in streamflows below hydropower stations?

·  To what extent will the straightening of a river channel and deltas of those dams?

· To what extent will water quality be improved or degraded by the construction and operation for a reservoir?

Endangered Species Act (1973) provides another strong tool for anti-dam, especially some removal-dam campaign. The Snake River is an example. Every species of Snake River salmon is listed under the Endangered Species Act. To avoid their impending extinction, environmentalists say the earthen portion of Ice Harbor, Lower Monumental, Little Goose and Lower Granite dams must be removed. More than 200 scientists and nearly 450 businesses and organizations have endorsed dam removal in the area. Environmentalists also declared that the Snake River has been exploited into violations of Endangered Species Act, the Clean Water Act, long-standing treaty rights.   (Higgins1999)


The Grand Canyon Protection Act passed in 1992 which also provided environmental groups a chance to bring the case to the court. This act requires the Secretary of the Interior to protect Glen Canyon Dam and improve the uses for which Grand Canyon National Park and Glen Canyon National Recreation Area were established. Under a court order, the Bureau of Reclamation, operators of the dam, began a $5 million research project to investigate the impacts of dam operations during the early 1980s. ( Graf  1992)  An Environmental Impact Statement (EIS) on operations of the dam was requested by the Secretary and was completed in March 1995. The EIS resulted in an alternative operating schedule for the dam that included scheduled short duration and high-flow releases from the dam to simulate some of the dynamics of a natural river. 

In 1996, the world’s first intentional flood roared though the Grand Canyon. The U.S. Bureau of Reclamation released an unusually high flow of water during late March and early April of 1996 to see if it could rebuild camping beaches and restore other habitats that have deteriorated since the dam's completion in 1963. 

The water was released at a rate of 45,000 cubic feet per second (cfs) from March 26 to April 2, 1996. This discharge, considerably higher than the 33,200-cfs maximum that can flow through the power plant, was intended as a small analog of larger flooding that was common during spring snowmelts before the dam was built. Scientists from the Bureau of Reclamation, the U.S. Geological Survey and other Federal and State agencies and academic institutions are studying the effects of the test flow. To see if it was successful in rebuilding sandbars that provide campsites and clean silt out of backwater channels used by native fish. (USGS 1996)

Even policy changed  also affected dam construction projects. For example, energy deregulation and low electricity caused in part by a glut of natural gas, more efficient natural-gas turbines, and conservation have turned many dams into economic dinosaurs. In the Pacific Northwest, privately owned gas-fired turbines sell electricity at about the same price as dams operated by the federally subsidized Bonneville Power Administration. (Sierra Club, 1998)

New approaches
Regarding environmental limits and consequences, new approaches to water management have also been through a dramatic shift: from single –purpose water development at the beginning of the twentieth century to complex utilization: combing water supply, flood control and the generation of hydroelectric power. Large dams such as the Aswan dam in the Nile, the dams along the Colorado River basin, the Volga in the USSR, and the Rhone and Damodar in India. By the 1970s, the integrated river development approach was undergoing further modification. Increased attention was given the development of effects of construction and management of engineering projects on the environment and the impacts of nonpoint and point resources on river pollution. Following these complex river development approaches, watershed management became the new strategy for rivers basin, including Chesapeake Bay restoration, Willapa Bay, the Flathead River-Lake ecosystem. (White 1977, NRC, 1999)

Watershed management should not only consider water and electricity sissues, it also needs to take care of water quality and coast erosion downstream. Watershed thinking means dropping the language and accompanying concepts of ‘ controlling’ and ‘enslaving wild’, unruly and wasted rivers. It requires recognizing and respecting the complexity of the interactions between land, water, and atmosphere. “It means adapting this complexity rather than making counter-productive efforts to control and simplify it. It also means respecting the diversity of different watersheds and the natural and human communities that live with them”. (McCully  1996)

  From anti-Grand Canyon dam in 1960s to “Drain Lake Powell in 1990s”, the world is a very different place: society's values have shifted and scientists have a better understanding of the environmental impacts of dams; it is highly unlikely that Glen Canyon Dam would be built today. Today, people are starting to ask different questions: what would happen if Lake Powell were drained? Do the benefits continue to outweigh the costs? More researches and debates are undergoing. 

In 1960s, the defeat of Grand Canyon Dam, together with the creation of the Wilderness Preservation System marked a significant turning point in the American attitude: Kirkpatrick Sale described in “ The Green Revolution”: “nature was not simply for manipulation and exploitation but, other things being equal, should be preserved and protected and cherished…., for the first time, a large segment of the American public was heard to say that it preferred rivers to dams.” 

Taiwan: Anti- Meinung Dam
Starting from 1992 until present, anti-Meinung dam campaign is the first nationwide dam fight in Taiwan’s history. Organized by the Meinung Patrons’ Association, the campaign has already successfully delayed the Meinung Dam projects for several years. This anti-Meninung dam movement also linked up   with another Taiwan’s environmental groups and international environmental organizations  under water supply issues to create new wave of Taiwan’s environmental movement. 

The proposed Meinung Dam (Table3), is to be located in Shuanchi Valley of Kaoshiung County, Taiwan. It is an earth gravity dam 147 meters high and 220 meters wide. (Table4) The full storage capacity is 32.8 million cubic meters, and the power station could generate 75 megawatts. The cost of the project is around 4 billion U.S. dollars, with an estimated construction time of 10 years. The damming of Suhanchi Creek will submerge 6.4 square kilometers of forested area. Planning of the Meinung Dam began in 1980s, however, it was not known to the local residents of Meinung town until 1992.

Geographical and hydrological characteristics of Taiwan 

The major reason for the proposed Meinung Dam is for water supply, including urban uses and industry uses.

Most of the mountain regions in Taiwan are sedimentary and metamorphic rocks, which are fragile and highly weathered. Severe erosion occurs due to intensive rainfall, rapid flows, and deforestation. (Cheng 1998) Taiwan has among the highest erosion rates in the world (Kondolf G.M, 1998), with denudation rates of 20 mm/yr. reported for the Central Range. The result is that sedimentation poses a serious threat to sustainability of water supplies from reservoirs (Hwang 1994). Chingtsau Lake is already 100% filled with sedimentation, 5 reservoirs have 50% sedimentation filled,  and nearly 50% of Taiwan’s reservoirs have sedimentation rates that exceed 20%. Even most of reservoirs have been built after 1950. Most of these dams are located in South Taiwan. (Table5) According to a Taiwan Water Resource Bureau document,  every Taiwan reservoir has an average sediment volume of 14.6 million m3 per year.

Table5 :Taiwan’s Dams 















region
name of reservoir

reservoir sedimentation rates(%)
year of closure
denudation rates (cm)

n
Chingtsau lake

100.00
1956


s
Yenshiuipei

68.92
1939
0.26

s
Akungtien

68.54
1952
1.10

s
Lulianchi

66.09
1955
0.68

s
Wushantou

51.79
1930
*

c
Kukuang

46.63
1966
0.06

s
paiho

42.55
1965
1.44

n
Tapu

39.47
1960
0.11

n
Hsishih

39.26
1926
0.06

s
Tehyuanipei

38.57
1956
0.10

c
Wushieh

34.97
1959
0.62

s
Hutoupei

33.58
1867
0.10

s
chungchrng

27.41
1748
0.01

c
Neiputz

24.18
1942
0.15

c
Chihkan

23.31
1977


n
Taztan

22.67
1976


c
Mingteh

20.38
1970
0.25

n
shihmen

15.27
1964
0.19

s
Fengshan

14.47
1984
*

n
Chitan

14.29
1957
0.00

s
Chengchinghu

12.86
1943
*

c
sun-moon lake

11.66
1934
*

s
Tsengwen

11.68
1973
0.76

s
Chingmien

9.48
1980
0.48

c
Techi

8.59
1978
0.18

c
Toushe

7.80
1979
0.28

s
Lungluangtang

6.73
1958
0.20

s
Jenitang

4.44
1987
*

n
Feitsui

2.88
1987
0.34

c
Yeonghoshan

2.50
1984
*

s
Lantan

5.95
1944
*

n
Paoshan

1.76
1986
*

n
Hsinshan


1980


Resource; Taiwan Water Resource Bureau

N: north Taiwan; c: central Taiwan, s:south Taiwan

The average annual precipitation (mm/yr) in Taiwan reaches 2500 mm which is 2.5 times higher than the world’s average annual precipitation. Due to the high density of Taiwan’s population, per person’s precipitation share per capita per year (m3/ per person/ per year) is only 1/6 of the world average(Tabl6). According to the United Nation data, Taiwan is one of the water shortage countries in the world. In general,  22% of water utilized and 56%  of the annual runoff goes into the ocean due to uneven rainfall distribution.(Table7) Especially in south Taiwan, 90% of the annual rainfall occurs during the rainy season, from May through October. (Table 8,9) For example, the Kaopin River, the biggest watershed in Taiwan, is 3046 mm per year, but 90% of rainfall occurs between May to October. According to Taiwan Water Resource Bureau, the specific peak discharge of Kaopin river is 450 times greater than the f Yangtze River in China and 25 times that of Sinno River in Janpan. (Table10)

During past decades, the increase in total water use in Taiwan accelerated Taiwan dam’s construction from 5 big reservoirs in 1945 to 50 reservoirs in 1997, increasing  total storage capacity from 239 million (km3) to 2206 million (km3)(Table 11).

 Another major reason why Taiwan’s central government wants to build up Meinung Dam is to provide urban use clear water from upstream for. Because only 3% of Taiwan has a sewage system, most of the wastewater from households, farm and factories just runs into rivers. Furthermore, in the pursuit of fast economic growth, factory owners dump much of the waste into the nearest waterway or discharge it into wells which impact groundwater. No surprisingly, by 1998 Taiwan’s EPA annual report stated that all of Taiwan’s west rivers, especially downstream, are seriously polluted, including Kaoping river. By 1988, in Hou Jin, a small town near Kaosiung City, downstream of the Kaoping River, the groundwater was not undrinkable but actually combustible. Hence, most of the people of Kaosiung city buy bottle water instead of drinking the smell water from downstream reservoir. 

 From Taiwan central-government’s point of view, building up Meniung Dam is a solutions of water quality and quantity for south region of Taiwan.

Meinung Dam and Hakka

Meinung is a beautiful, peaceful town of 50,000 in the mountainous area of south Taiwan. The town is located in Suhanchi Valley, throughout which satellite villages are scattered. Ninety-five percent of the residents in the valley are Hakka, an ethnic minority that constitutes about ten percent of the population of Taiwan. The roots of Hakka (“Guest People” in Chinese) can be traced back thousands of years to when their ancestors resided in central China. After generations of moving southward to avoid warfare, many settled in the mountainous areas of south China including: Gaunton, Fuikien, and Taiwan. (Chung 1993)

In 1736, the first group of Hakka settlers arrived in Meniung town to avoid flood from Pingtung (the southeast county of Taiwan). Through time, Meniung town has maintained the richest Hakka’s culture and traditions in Taiwan. Wu Chi-fang, a Hakka writer, said, “ We don’t want to be the guests anymore. (Hakka means Guest People in Chinese )We want to be the host of this land.” 

Major concerns and debates On the Meinung Dam

1. Geological unsuitability and dam safety 

 The proposed dam is located near 5 active faults. The geology of the area consists of soft shale and sandstone and is prone to earthquake. The unstable formation will result in vulnerability of the dam to earthquake as well as rapid siltation. The large body of water is also likely to induce earthquakes in the region.  

 The proposed dam is only 1.5-km upstream from the nearest village and 4 km away from the center of a township with a population of 50,000 which poses a serious threat to the safety of the region and its residents. The existing channel and flood plain are not enough to control the floodwater if the dam fails.

After a strong earthquake, measured at magnitude of 7.6, hit Taiwan on September 21 1999, dam site and safety issues became more controversial and received more attention. This earthquake killed more than 2,100 people, injured 8,000 people, destroyed hundreds of buildings, and caused major dam damaged.  Shihkang Dam failed and another 2 dams sustained major damaged. Environmentalists and some legislators urged the government to stop dam construction.

2. Social Impacts: resettlement and cultural declination

In the past twenty years, Meinung has become the most famous Hakka town in Taiwan, hailed as the community most illustrative of Taiwan's rich Hakka culture that originated in southeastern mainland China. In the wake of rapid and broad-based industrialization and urbanization, many artists and novelists began to perceive and Meinung as a major source for their nostalgia of an autochthonous culture.  The proposed dam violates the principle of environmental justice and poses a threat to the preservation of Hakka culture and community. 

Resettlement of the Thas tribe-- the smallest Abo-riginal Taiwan –provided the Hakka people a strong example of the negative sides of dam building.

Fifty years ago the tribe -- which numbered around 900 at that time --lived in an area on the southern shore of Sun Moon Lake (reservoir). They called it Puzi --the Thao word for `white.' For two hundred years the Thao grew rice on the fertile flats, hunting and fishing locally and living quietly isolated from the rest of Taiwan. However, plans by Taiwan's Japanese occupiers to turn the natural lake into a reservoir meant that much of the Thao's low-lying homeland would be flooded. The tribe was forced to move to new land on the southeastern side of the lake, which is now the Tehua community. Generations later, their traditional tribal culture has been diluted by Taiwanese and Chinese culture, and their populations reduced to only 283. (Yu, Sen-Lun 1999)

3. Species extinction and bio-diversity loss

 The proposed dam will flood 6.4 square kilometers of extensive forest area that provide diverse terrestrial ecosystem for plants, insects, birds and mammal. Studies have identified 85 families, 253 species of plants, 110 species of butterflies, 6 species of amphibians, 11 species of reptiles, and 7 species of mammals and more than 80 species of birds in the valley. The site provides a unique habitat for Yellow butterfly. The dam will destroy habitat for 27 listed rare wildlife species and 3 listed endangered species including Maroon Oriole (Oriolus traillii), Hawk Eagle (Spiaetus nipalensis) and India Pitta (Pitta brachyura). (Chung 1993)

4. Threats to regional water quality and groundwater recharge

Diversion and decrease in surface flow and groundwater recharge as result of the Meinung Dam will exacerbate the current water quality problem in streams and groundwater in the region. To understand the nature and extent of these hydrologic changes would require analysis of mean monthly flows, annual hydrograph, flow duration, and flood frequency curves under natural, existing, and post-project conditions, and analysis of potential changes in temperature regimes, pollutant loads, and resultant effects on river ecology, including geomorphic channel change. (Kondolf, G.M., Hou, J. 1998) But all of these impacts didn’t consider in the policy- making process. 

Possible alternatives to the proposed dam have not been sufficiently considered by the national authority. In contrast, the local governments have proposed alternative ways to improve quantity and quality of regional water supplies, including groundwater recharge, conservation measure and installation of sewage treatment plants and elimination of major heavy industrial development in the region.

5.Environmental justice

  According to government documents, the Meinung Dam will supply water for Kaoshiung City’s urban use and the proposed Bin-nan Industrial Complex. The Bin-nan Industrial Complex, consisting of a petrochemical plant, steel mill, and industrial port, is proposed for the Tseng-wen Coastal Plain, on the southwestern coast of Taiwan.  The project has attracted substantial opposition in Taiwan and overseas, in large part because it would displace wintering habitat for half the world's population of the black-faced spoonbill (Platalea minor) and would reduce the area of the existing lagoon that supports an important coastal fishery.  

There are several questions have been criticized during the anti-Meniung Dam campaign:

Should people who live in Kaohsiung City have the right to reduce the quality of life for the residents of Meinung?

Should polluting industry (Bin-nan complex) have the right to destroy the town of Meinung, given the limited water supplies of  southern Taiwan?

Should the people of this generation have the right to determine the water uses of the next generation?

   6.Democratic process

As in many developing countries, Taiwan’s central government controls water policy, including the construction of Meinung dam. The proposed dam is faced with enormous local and regional opposition. According to a recent door-to-door survey, 34,338 (over 72%) of local residents indicated strong opposition to the proposed dam. (MPA, 1998)  In another survey in the City of Kaoshiung, 60% of the respondents indicated that the dam is not the only option to resolve the water shortage problem. Recently, the 3 highest elected officials in the region including the Mayor of Kaoshiung City and the Magistrates of Kaoshiung and Pingtung counties have jointly declared their opposition to the dam.

No effort has been made to invite the broader participation of the local people and local government has been made. The conflict between the local government and the central government emerged emerged over the construction of Meinung Dam.  

New Environmental Legislation

Taiwan did not have a formal Environmental Impact Assessment (EIA) procedure until the Legislative Yuan passed the Environmental Impact Assessment Act in 1994. Under the act, development activities likely to produce adverse environmental impact are subject to the EIA review. The listed activities range from road building to construction of industrial complexes.  The listed adverse impacts include, the impacts on the rational use of natural resources, destruction of the natural landscape and ecology, and impacts on the social, cultural and economic environment (EPA, 1994). 

The EIA procedure is administered by the Environmental Protection Administration (EPA) and consists of two phases. Under Phase One, developers are required to submit an Environmental Impact Statement (EIS) that contains a description of the proposed development, existing conditions of the area, the potential impacts of the proposed project, environmental protection strategies, and alternative proposals. Proposed projects considered likely to have major environment impacts by the EPA's EIA Review Committee are required to enter a second phase of assessment (EPA, 1994). (Kondolf G.M., Hou J. 1998)

The EIA for Meinung Dam was completed and approved more than 10 years ago prior to the establishment of the Environmental Impact Assessment Law in Taiwan. Not only is the data outdated, but also the EIA failed to assess most of the dam’s major environmental impacts, such as, water quality, social impact, channel incision, gravel replenishment, narrowing of the channel, fine sediment accumulation, and coastal erosion.  As a result, one of the strategies of the local community and local environmental groups was asking the government do a new EIS under the new law.

New Value and New Approach

Planning for Meinung Dam began in 1980s; however, the residents of Meinung town did not find out about the proposed project until 1992.

On December 10, 1992, the first public hearing on the Meinung Dam took place in an auditorium of a local elementary school. The dam’s negative impacts on ecology, sustainable management of water resource, Hakka culture and, most importantly, local safety, were exposed and examined. 

After several meetings, as the negative impacts were discussed, the idea of negotiating with the government for local benefits was put aside; the dam issue became a question of life or death. The intellectuals of the community persuaded the Township Mayor to inform the central bureaucrats of the necessity of holding a local public hearing for the dam project.

The hearing paved the way for successive organization and mobilization. An organization of local intellectuals, township representatives, and farmers formed afterwards. They referred to themselves as the Meinung People’s Association (MPA). On April 1993 and May 1994, the MPA successfully mobilized the local people and launched two petition actions against the dam project.  This lead to two consecutive suspensions of the budget for the dam project.

 During the  mid-1990’s, the MPA linked up with southern Taiwanese environmental groups, including: the Kao-ping River Organization, Dung-Kung River Association, and the Wetland Association.  The concentrated on water resources management with dams. 

These environmental groups proposed awatershed management plan for the Kaoping River, the first such plan in Taiwan.  Instead of building short-lived dams, these groups urged the government to provide sustainable water is through watershed management and river restoration, including reducing  pollution, reducing deforestation upstream, recharging groundwater, and building small artificial lakes along the river.  

This was the first time Taiwanese proposed watershed thinking, and this alternative watershed management proposal has already received support from government agencies in the Kao-ping river region. There are several meetings, conferences, and related research projects underway.      

The anti-Meninug dam campaign marked an important landmark in the Taiwanese environmental movement. This movement not only mobilized local people and Hakaka  to protect their hometown and Hakaka culture, but also provided the Taiwanese government with alternative dam sites (for example Machia Dam, Refung Dam).  The communities also participated in the nationwide Anti-Binan Complex movement, which focused on protecting endangered species, wetlands, and southern Taiwan’s water resources.  Between1992-1999, there were several large demonstrations both in south and north Taiwan. Thes demonstrations led to broader media coverage of water resource issues in Taiwan. In 1993, MPA internationalized the anti-Meinung Dam campaign by inviting Phillips Williams, the chairman of International River Network visit to Taiwan, and to attend an international anti-dam conference and demonstration after ” Declaration of Curitiba”, which is the first international conference of people affected by dams in 1997. 

MPA also developed a new campaign strategy, which includes a monthly newsletter, three books, and traditional Hakaka music recordings.  The Taiwan’s government still insisted on building  Meinung Dam and passed the budget for its construction in April 1999. However, considering the strong opposition from local residents and local governments, building the Meinung Dam will be a long fight.

International Anti-Dam movement

Increasing Dams Debate globally

There is a growing worldwide concern about water resources and the so-called water crisis. Total water use in the world has quadrupled during the last fifty years (Clarke, 1991). In many countries this increase in demand is due to development in certain sectors of the economy, such as the industrial sector, the agricultural sector or the energy sector (Hjem et al. 1998).  

One response to the water crisis has been to build more dams, but this has triggered another set of debates throughout of the world. Globally, there are two major trends in anti-dam movement: one is anti-new dam, one is old dam removal.

1) Anti new dams  

France:

In the 1980s, French engineers sought to construct four dams and dykes in the Loire basin, the "last wild river» in Western Europe.  The dams were to store water for intensive agriculture, to dilute thermal discharges from nuclear power plants, to control floods (which would probably have intensified urbanization on the floodplains. 

The most important dam, called Serre de la Fare, located on the upper Loire Valley, would have drowned 23 km of highly scenic, pristine gorges. The fight against this dam became a symbol for the whole campaign for a «living Loire». 

The main strength of the SOS Loire Vivante network, supported by WWF and the largest French NGOs, was to fight against the dam program as a whole. The campaign, through large demonstrations, scientific research and conferences, lawsuits and occupation of the Serre de la Fare dam site, led to the broadest media coverage of all environmental topics in France and to internationalization of the issue. 

The campaign also forwarded alternatives to damming, thus proposing a novel approach to river management, notably in the field of flood-control. It also focused on river restoration and bio-diversity protection. Atlantic salmon (Salmo salar), threatened with extinction on the Loire basin, was chosen as a symbol for this campaign, with the organization of an international conference. 

In 1991, the environmentalists won a lawsuit against the Serre de la Fare, and later in the year, the left-wing government announced Serre de la Fare was abandoned. In 1992, the Loire Vivante network was awarded the Goldman Prize (the Nobel Prize for environment protectors). On January 4th, 1994, the new right-wing government confirmed that the damming program was abandoned and launched a new Loire management program, «Plan Loire Grandeur Nature», which went even further along the Loire Vivante views.(ERN 1999) 

Iceland

The government of Iceland plans to dam rivers and flood wetlands though Iceland’s central glacial highlands—the largest wilderness remaining in Western Europe. A Norwegian company,  Norsk Hydro Electric, in cooperation with National Power and Icelandic government, proposed a massive hydroelectric project and  promised to provide energy, jobs,and prosperity to nearby rural communities. But the dam would utterly change the landscape and ecosystem. Since 1998, the dams have been hotly debated in Iceland. The current government argues that bringing industry to Iceland will ensure a high standard of living and provide clean energy for industries that elsewhere must rely on coal or nuclear power, thereby reducing air pollution globally. In January 1999, former president Vigdis Finnboggadottir declared her opposition to building dams, and newspapers reported that 66% of those polled opposed the flooding of those wetlands (Swan 1999).  

2). Dam decommissions

U.S.

By the time Bill Clinton came to power in1991, budget cuts and improved environmental laws had combined to all but kill dam building in the U.S. Instead of concentrating on fighting proposed projects, dam opponents were now able to devote most of their time and energy to campaigning for small dams to be decommissioned and for the operating regimes of the large ones to be redesigned to minimize their environmental damage.(McCully 1996)

For example, the small Western Canal Dam on Butte Creek, a tributary of California's Sacramento River, had provided irrigation water to 60,000 acres of rice fields. It was removed to improve passage for chinook salmon, which had been severly affected by four dams since the 1920s.
1920192019  As demolition goes, it was nothing extraordinary. But as symbol, it was historic and a scene that will be repeated scores of times throughout the West in the coming years. On Butte Creek two more dams will come down next spring. On Washington's Elwha River, where two dams block half a million salmon, one is likely to be demolished by 2000 and another is in environmentalists' cross hairs. "Dam removal is suddenly a viable option," said Daniel Beard of the National Audubon Society and former director of the Bureau of Reclamation.  "Six months ago I couldn't have said that." (Murr and Begley 1997)

Another big dam removal debate is shaping up on the Snake River, which has four large dams.  Prior to the mid-1960s, more than 100,000 wild salmon returned to the Snake River each year. After the four dams were completed in 1975, salmon populations crashed. Today, fewer than 10,000 wild salmon return each year to spawn. A recent scientific study commissioned by Trout Unlimited predicts the extinction of Snake River salmon by 2017 if the status quo continues. (CSR, 1999) 

In October 1999, proponents of removing the four Lower Snake River dams in Washington State paid for a series of full-page advertisements in the New York Times. In the ads, they asked Vice President Gore to support dam removal as the centerpiece of an upcoming salmon recovery plan.  By the December of 1999, three NGOs--American Rivers, Friends of the Earth, and Trout Unlimited publishd a report ”Dam Removal Success Stories”, which listed more than 465 dams that have been removed in the United States since 1912.

States with the most recorded removals include Wisconsin , California, Ohio, Pennsylvania, and Tennessee. Removed dams have included water supply, hydroelectric, and flood control; earthfill, concrete arch dams, gravity, masonry, and timber crib; publicly owned, privately owned, and abandoned. The majority of dam removals identified occurred in the 1980s (92 dams) and 1990s (177 dams). The year in which there were the most removals was 1998, with 29 structures taken out. (A.R. 1999)

France 

After protests against a new dam on Loire River, the growing environmental values led to removal of two dams in the Loire River basin. The Saint-Etienne-du-Vigan dam on the Upper Allier River, the main tributary of the Loire River, was destroyed on June 24, 1997. It is the first time in France that a dam operated by Electricité de France (the French state-owned electricity utility) has been destroyed in an effort to restore salmon habitat. In 1998, the Maisons-Rouges Dam on the Vienne River (another tributary of the Loire River) was destroyed. 

Japan

In 1994 the gates lowered on the Nagara Estuary Dam, impounding for the first time one of only two undammed rivers left in Japan. But the thousands of activists, who fought the most celebrated river conservation campaign in Japan, have not given up. They have persisted in calling for the permanent raising of these gates, and the restoration of the free flowing river. In just five years, commercial fisherman along the 160 km length of the river have seen catches steadily decline, in both number and size of fish, so much so that the commercial fishing has nearly disappeared. Some 100 species of fish once thrived in the Nagara, and it is now feared that many will soon disappear. With more than 30,000 dammed rivers in Japan, it is hoped that these efforts to continue fighting for the Nagara will stimulate decommissioning and dam removal initiatives on rivers in Japan, similar to what began in the United States a decade ago. (RRB 1999)

Thailand

For seven months thousands of people affected by the construction of the Pak Mun dam and several other dams in Thailand have been occupying the Pak Mun dam site. They have been demanding that the Thai government alter the Pak Mun dam's operating regime to help restore the Mun River fishery. Since the dam was completed in 1994, more than 25,000 people have lost their primary source of food. According to Assembly of the Poor, "Many kinds of fish have vanished, and the river has become a place for bacteria." Frustrated with the lack of response from the Thai government, activists have now increased their demands, calling for the full-scale removal of the dam. "Remove the dam. Give us back the Nature" is now their campaign slogan. Additionally, reparations for the losses incurred by people affected by dam building in Thailand remains a key demand of the protesters. (RRB 1999)

Increasing new NGOs 

   Increasingly, these NGOs are linking up to exchanging the international anti-Dam movement experience and built up the international corporation to anti-dam. 

Excepting some traditional, international environmental groups, like WWF, continues involved to wildlife protection related dam constructions. Some new NGOs start to play a role in advocating for people affected by major project opposing large dams. These organizations, such as Probe International and International Rivers Network, collect and disseminate information about projects, lobby governments and international financial organization (like World Bank), and work to raise public opinion and opposition. (Gleick 1998) In 1998, World Commission on Dams (WCD) starts to evaluate dam projects and develops principles to guide dam development. WCD is an independent, international commission constituted under the auspices of a wide array of representatives from governments, civil society, the private sector and international organizations. One of their major projects is to investigate 150 big dams’ environmental and social impacts in the world.

Increasing Social Impact Concerns

  Dams destroy dramatic scenery when they are located in mountainous terrain. More recently, one of the most serious concerns about large dams has been the involuntary displacement and resettlement of people living in areas to be flooded by reservoirs. According to a World Bank study (1994), approximately 40 million people were displaced by dams between 1986 and 1993, an average of about 5 million people a year. The majority of them in China and India. The massive Three Gorges project now under construction will displace over one million people. (Gleick 1998) Most recent opposition to large dams has arisen because of the resulting displacement of people in the areas chosen for building. Protest and resistance from affected communities, environmentalists, and human rights groups have resulted in the temporary or permanent abandonment of some large projects, such as the Bakun dam in Malaysia and the Arun III dam in Nepal. Powerful anti-dam campaigns developed around Sardar Sarovar in India and the Three Gorges. ( Singh 1999)

Overall, the opposition to the dam construction has had successes, especially in terms of temporarily shelving planned projects (e.g. the Bakun project in Malaysia, the Chico dam in the Philippines and the Arun III dam in Nepal, Loire River in France). But many of the anti-dam fights are lost. For example, the Sardar Sarovar project is perhaps the most important struggle in the 1990s. The strong local and international opposition forced the World Bank out of the project in 1993. Still, the Indian government continues the construction of the dam. (Hjem et al. 1998).  But the ongoing anti-dam campaigns have in many countries played an important role in the growth of national environmental movements.

Conclusion

“The dam building era in the United States is now over’, declared Bureau of Reclamation Commissioner Dan Beard in 1994.(Beard 1994) But many developing countries are still engaged in planning and implementing massive dams for water resource development and management. For example, many in Iran today who are working toward modernization believe they are at the stage the U.S. was in the mid 1930s.Iran has over 20 reservoirs currently under construction and about the same number are being planned for construction in the near future. (Louck 1998)

In comparing the U.S. anti-Grand Canyon dam movement and Taiwan’s anti-Meinung dam movement, we still can find from unlimited water supply to limited water crisis, the paradigm of water values changes slowly but dramatically.

  In past, it asks: how much water do we need and how should that amount be made accessible? But for now, some water management expertise start to ask how much water is there and what future demand levels could realistically be met given regional constraints on availability? (Falkenmark1993)

The rise of environmentalism has greatly helped the opponents of dams—and anti-dam campaigns have in many countries played an important role in the growth of national environmental movements. (McCully 1996)    

Those anti-movements not only challenged the dam projects along the rivers, but also tried to challenge the value systems, especially natural values in their countries, and provide decision makers with new approaches. 

Differences between U.S. and Taiwan’sexperiences include: 

In the U.S., scientific research provides environmental groups and decision makers with more solid scientific data to evaluate the impacts of dams, but in Taiwan, the lack of research and basic data make it difficult to assess the potnetial environmental impacts of dams. Most river researchers work for the government or dam construction companies, and even academic scientists depend on government research funds, and so they are reluctant to publish results that might undermine efforts to build dams. 

 In U.S., the question, “Is it the end of the dam era?” is asked not only by environmentalists, but also in the government and scientific community. After finishing the ”River and Dams” report in 1996, the U.S.G.S chief hydrologist, stated, ”The era of dam building in the United States is largely over and the USGS has turned some of its monitoring and research focus towards providing dam managers and resource planners with the kind of in-depth information they need to reduce some of the more harmful downstream effects of dams on river environments.” (U.S.G.S.1996) 

Taiwan’s anti-dam movement also lacks the support of strong environmental laws. In the U.S., the environmental laws provide the fundamental changes in many cases. But the Taiwan EPA was only established in 1987, and the law requiring EIAs was passed only in 1994.  To date, there are no environmental lawyers in Taiwan.   

In this century, the paradigm of natural values and water management shifts dramatically. By examining what experiences and shifts in attitudes and values have occurred in Colorado River’s Glen Canyon Dam, some developing countries, such Taiwan, China, Indian, can take into account as they pursue their water resources development projects. 

The turning of the new millennium bring a historic moment of the values of the river and nature system, crossing over to a sustainable path will be a long and complex process in many countries.
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