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1 Introduction

American Rivers wishes to offer this written testimony to the Committee for the hearing record, and 
appreciates the Committee’s interest in examining hydropower’s current and future role in the United 
States’ energy mix. American Rivers is a national organization that stands up for healthy rivers so our 
communities can thrive. We believe rivers are vital to our health, safety and quality of life. American 
Rivers mobilizes an extensive network comprised of more than 65,000 members and activists located in 
every state across the county. 

American Rivers has been working to protect and restore the health of rivers that have been harmed by 
hydropower dams since we were founded in 1973. We serve on the Steering Committee of the 
Hydropower Reform Coalition, a broad consortium of more than 140 national, regional, and local 
organizations with a combined membership of over one million people. In doing so, we represent 
stakeholders – from canoeists to conservationists to lake homeowners – that seek to improve the water 
quality, fisheries, recreation, and general environmental health of rivers that have been damaged by 
harmful hydropower dam operations. Coalition members are active in most of the hydropower licensing 
proceedings currently pending before the Federal Energy Regulatory Commission (FERC), and have 
constructively contributed to numerous hydropower-related policy discussions.

American Rivers is emphatically not anti-hydropower. We are extremely concerned about the 
environmental and social impacts of global climate change – especially on vital freshwater systems –
and we appreciate that conventional hydropower is one of the oldest and most well-established among a
growing number of technologies that provide low-emissions alternatives to fossil-fuel energy. We 
expect that hydropower will continue to be a part of our nation’s energy mix for years to come, and 
accordingly we have signed dozens of agreements supporting the continued operation of hydroelectric 
dams that together provide our nation with thousands of megawatts of generating capacity. American 
Rivers has recommended the continued operation of hydropower dams in the vast majority of 
hydropower licensing proceedings in which we have participated.

In addition, we support the development of those new hydropower resources that can be brought online 
with minimal harm to the environment: we recently worked closely with the hydropower industry to 
craft proposed legislation that would provide incentives for such new hydropower development. In 
short, we are in no way opposed to – and in fact, we support – hydropower that is developed and 
operated in a responsible manner that avoids harm to America’s precious river resources.

In this testimony, we will discuss hydropower’s serious impacts, along with ways that those impacts 
can often be mitigated without a significant loss of generation. We will examine hydropower in the 
context of global climate change, in particular the interplay between the effects of climate change and 
the effects of hydroelectric generation, and science that calls into question hydropower’s emissions 
benefits. Finally, we will consider the potential for new hydropower development – including 
development using new damless hydropower technologies – that can meet the critical tests of economic 
feasibility and environmental sustainability.
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2 “Low emissions” does not equate to “low impact” or “pollution-free”

While we support responsible hydropower development, we also recognize that the energy we receive 
from hydropower comes at an enormous cost to the health of our nation’s rivers and communities. 
Despite hydropower’s air quality benefits relative to the burning of fossil fuels, hydropower is far from 
“clean” energy. Hydropower’s environmental and social impacts are serious and extremely well 
documented. Hydropower dam operations are responsible for the extinction and near-extinction of a 
number of species; in one basin, hydropower operations have wiped out not just single species, but an 
entire family of species. Hydropower plants often divert water around entire sections of river, leaving 
them dry, or worse, constantly alternating between drought and flood-like conditions. Hydropower 
dams have flooded forests (causing the irretrievable loss of carbon sinks), destroyed entire fisheries, 
and diminished recreational opportunities, and decimated the local – mostly rural – economies that 
depend on those resources.

While hydropower dams are generally not associated with air pollution, they are a significant source of 
water pollution. Scientists and legal scholars have long acknowledged that hydropower dams cause 
pollution by altering the temperature and chemical makeup of water that is impounded behind and 
released through dams, by harming the biological integrity of river ecosystems, and by changing – often 
radically – the physical presence of water in the river. Congress specifically recognized this fact when it 
created the Clean Water Act, giving states the explicit authority to protect water quality from the 
impacts of dams and hydropower operations. In 2006, the U.S. Supreme Court agreed that hydropower 
dams pollute, writing in a unanimous opinion (S.D. Warren v. Maine Board of Environmental 
Protection) that:

[The Clean Water Act] deals with “pollution” generally, see §1251(b), which Congress 
defined to mean “the man-made or man-induced alteration of the chemical, physical, 
biological, and radiological integrity of water.” §1362(19). […] The alteration of water 
quality as thus defined is a risk inherent in limiting river flow and releasing water through 
turbines.

Worse, the cumulative impacts of multiple hydropower dams are often much greater than the simple 
sum of their direct impacts. A single-dam may block fish passage and displace wildlife. A series of 
dams can destroy an entire watershed, even if each of the individual dams seems relatively low impact 
when considered in isolation. For example, the impact of a single dam that kills only 5% of fish in its 
turbines may seem relatively small, but eight dams along the same river, each of which only kill 5% 
would reduce the river’s fish population by more than a third. The extent of this damage can be much 
greater when combined with a whole host of other threats to rivers: poor water quality, a growing 
demand for scarce water, encroaching urbanization, and poor land-management decisions. It is in 
situations like these – where the environmental, social, and economic impacts of dams far outweigh 
their benefits – that American Rivers and others are often compelled to advocate for dam removal.

American Rivers opposes hydropower dams that cause reckless harm to our nation’s rivers. We fail to 
see how a dam that leaves a riverbed completely dry and lifeless, or a series of reservoirs that threatens 
to wipe out entire species, can possibly be described as “renewable energy.” We support the 
development of low emissions energy sources, but they must be sited and operated in a responsible 
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manner so that they will not impede the ability of communities to enjoy their hometown rivers and the 
substantial economic benefits that come from river recreation and healthy fish and wildlife populations.

3 Hydropower projects must be operated in an environmentally sound manner

Hydropower dams can cause significant harm to rivers, but much of this harm can be avoided. A few 
simple changes can make an enormous difference in the health of a river. Hydropower operators can:

 Change the timing of power generation to more closely mimic a river's natural hydrologic 
conditions.

 Stabilize lake levels and dam releases to protect lake shoreline and riverbanks from erosion.

 Provide fish ladders and other measures that allow fish to pass safely upstream and downstream 
of dams.

 Replace antique turbines and generators with more efficient modern equipment to make more 
electricity with less water.

 Restore habitat for fish and wildlife.

 Install measures and technologies that help to maintain appropriate temperature and oxygen 
levels in rivers.

 Provide access and release water back into rivers so that people can fish, boat, and swim.

In terms of "lost" power generation, these changes are roughly analogous to installing scrubbers on a 
coal-fired power plant. When the Federal Energy Regulatory Commission studied more than 240 non-
federal dams that had been brought up to modern environmental standards through the federal 
hydropower relicensing process since Congress passed the 1986 Electric Consumers Protection Act
(ECPA), it found that these improvements resulted in an average loss of only 1.6% of power generation. 

The benefits to human and natural communities, however, have been immense. For example:

 In northern Michigan, Consumers Power worked with government agencies and citizen groups 
to restore more natural flows to a local river. Fish populations bounced back quickly, bringing 
more than $590,000 a year from fisheries into neighboring communities.

 In rural western Massachusetts and southern Vermont, recreational flows at a hydropower dam 
on the Deerfield River allowed new, multi-million dollar rafting and fishing industries to 
flourish, creating new jobs while maintaining profitable energy production.

 A 2004 agreement on Oregon’s Pelton-Round Butte Project – now jointly owned by Portland 
General Electric and the Confederated Tribes of the Warm Springs – will result in salmon and 
steelhead returning to the upper reaches of the Deschutes River for the first time in decades
while continuing to supply more than 366 MW of power to customers.
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In the more than two decades since ECPA was passed, American Rivers has worked on dozens of 
hydropower licensing proceedings before the FERC, and our experience is full of success stories like 
the ones described above, where a comprehensive review of hydropower projects’ operations with 
extensive stakeholder involvement resulted in changes that improved flows, fisheries, recreational 
opportunities, and other non-power benefits while retaining nearly all of those projects’ capacity to 
generate electricity. Most of these changes were the result of settlement agreements, where utilities and 
stakeholders came together during the FERC relicensing process to resolve their disputes and develop a 
consensus about how these projects should be operated in the future. This move towards settlement 
agreements – supported by FERC, industry, federal and state agencies, and NGOs alike – has resulted 
in substantially less litigation and new operating regimes that provide substantially greater 
environmental benefits. 

While the concept of a periodic review that is open to all interested members of the public is a long-
standing one in the realm of non-federal hydropower projects, a similar process is lacking – and is 
needed – for hydropower facilities that are owned and operated by the federal government. We 
encourage this Committee to borrow and improve upon this model for the federal facilities over which 
it has jurisdiction by encouraging or requiring federal operators to implement changes to the design, 
configuration, or operation of dams that will improve existing operations, bringing them into full 
compliance with all federal laws and providing for consideration of non-power values like 
environmental protection and river recreation along with flood control, navigation, water supply, and 
hydroelectricity. We also encourage this Committee to consider clarifying that federal operators have 
the authority to decommission federal projects if changes in dam operation or configuration prove 
insufficient to meet federal legal obligations or if the cost of those changes is greater than the cost of 
decommissioning.

In developing such a system, there is room for improvement over the existing process for reviewing 
non-federal dams. FERC’s greatest and most consistent shortcoming is that the commission typically 
fails to quantify – and in some cases, even acknowledge – the values associated with measures that are 
designed to protect, mitigate and enhance non-power benefits. This failure builds an inherent bias into 
FERC’s decision-making: the benefits associated with power are always quantified in stark economic 
terms, but the benefits of other values are not. This one-sided equation too often leads FERC to 
arbitrary conclusions that individual mitigation measures are not worth the costs of implementing them.
Such a bias undermines FERC’s mandate to issue licenses that are best adapted to a comprehensive 
plan for the development of a waterway. Any review of federal facilities must avoid this fatal bias: 
agencies must be required to disclose the standards by which they quantify and weigh the costs and 
benefits of all power and non-power values, even those values which do not readily lend themselves to 
conversion into simple dollar amounts.

4 Hydropower and the global climate crisis

Perhaps because hydropower’s devastating impacts on water quality and river ecosystems are so well-
documented, the hydropower industry has repeatedly – and justifiably – emphasized the air quality 
benefits of hydropower relative to fossil-fuel fired generation. As concern over the reality of a global 
climate crisis caused in large part by anthropogenic carbon emissions grows, hydropower has received 
new attention as a possible solution to climate change. While hydropower is likely to be an important 
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part of our nation’s energy mix as we approach this problem in the decades to come, it will by no means 
provide a silver bullet “solution” to the problem. In some cases, it may even make the problem worse.

When it comes to water, global warming changes everything – when, where and how much water is 
available, how water is used, and the ecosystems in which humans, fish and wildlife live. Warmer 
temperatures are increasing evaporation and lowering water levels in rivers and aquifers. Mountain 
snowpack, which acts as a natural reservoir that releases water throughout summer months, is shrinking 
and melting earlier in the year. Precipitation is also becoming more erratic and shifting towards winter 
months. As a result, droughts and floods alike are becoming more frequent and more intense.

Global warming affects every American river and therefore, every American community. Droughts 
threaten water supply, agriculture and other economic sectors. Floods claim lives and destroy property, 
especially in communities built in floodplains. Fish and wildlife dependant on rivers face a particular 
challenge. As climate shifts, many species will find their historic habitats threatened and some may 
even have to move – usually northwards or to higher elevations -- to find suitable habitat. But for river-
dependent species, habitat is already stressed by the huge numbers of dams, diversions, levees and other 
structures in rivers, and by our intensive use of water. These same impacts also make movement to new 
habitat even more difficult. Almost all major river systems in the country are now home to species 
listed under the Endangered Species Act due to river development and consumptive water use.

The threat of global warming demands urgent action on two major fronts. First, we must dramatically 
reduce greenhouse gas emissions 80% below 1990 levels by the year 2050. But even if we bring 
emissions under control, the carbon already in the atmosphere from historic emissions will cause
inevitable changes to the climate. We must therefore also take immediate action to help both human and 
natural communities adapt to inevitable climate changes by making them more resilient. Resilient 
communities are able to withstand extreme events and recover quickly from disasters. By protecting 
and restoring healthy watersheds, increasing water efficiency and improving the quality of our 
infrastructure we can build resilient communities and ecosystems that stand a better chance of 
weathering the impacts of global warming.

Hydropower will be part of reducing greenhouse gas emissions, but we must consider more than just 
increased megawatts. America is still blessed with many healthy, free-flowing watersheds, wetlands 
and floodplains that provide numerous services and values. We must preserve these intact systems and 
promote them as a vital part of our water supply and flood protection infrastructure. At the same time, 
we must rehabilitate rivers and streams that have been damaged by existing hydropower projects and 
other infrastructure, and protect habitat from further degradation. A failure to improve the health of 
rivers now will doom more species to extinction as the world warms. Now and in the years to come, we 
need hydropower projects that are sited, built, and operated to produce power while minimizing impacts
to the rivers that sustain America’s human and natural communities.

5 Hydropower projects emit greenhouse gases

Unfortunately, hydropower’s purported emissions benefits may be exaggerated. There is strong
scientific evidence that suggests that all hydropower dams – or, more specifically, their reservoirs –
emit greenhouse gases. For example, in an article published in the September 2000 issue of 
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BioScience1, scientists estimated that hydropower dams could be responsible for 7% of the global 
warming potential of human-generated greenhouse gas emissions. In this study, researchers looked at 
existing data collected at 21 reservoirs worldwide, all of which emitted significant amounts of 
greenhouse gases. Emissions of carbon dioxide (CO2) at these sites ranged from 220 mg per square 
meter per day to 4,460 mg per square meter per day, with an average of 3,500 mg per square meter per 
day. Methane emissions ranged from 3 mg per square meter per day to 1,140 mg per square meter per 
day. This latter number is especially significant: Methane is an extremely potent greenhouse gas with a
global warming potential that is 25 times greater than an equivalent mass of CO2 over a 100 year 
period.2

Each of the twenty-one reservoirs discussed in the study above emitted a mixture of greenhouse gases, 
although some reservoirs contributed significantly more than others. The individual reservoirs in this 
study emitted gases with a global warming potential that ranged from 237 to 3,802,774 metric tons of 
CO2 per year. The combined impact of these twenty-one reservoirs– a tiny fraction of the world’s 
reservoirs – is a whopping 17,355,169 metric tons of carbon dioxide per year, roughly equivalent to 
generating 1,981 MW of coal-fired power (two or three substantial coal-fired plants) 24 hours a day for 
an entire year.3 Additionally, these figures alone may not consider the full global-warming impact of 
these reservoirs, since they do not take into account the significant loss of carbon-absorbing vegetation 
that occurred when they were flooded.

By no means should we infer from that study that all hydropower dams generate significant amounts of 
greenhouse gases relative to a fossil-fuel burning plant of a similar capacity. While some of the dams 
counted in the study had carbon footprints that are similar to or worse than a large coal-fired plant, 
others emitted very little carbon relative to the amount of energy generated. The amount of greenhouse 
gases emitted by an individual reservoir appears to be influenced by a number of factors (for instance, 
climate, the type of soil and vegetation flooded by the reservoir, the age of the reservoir, and some 
aspects of reservoir operations).

                                                     

1 St. Louis, Vincent L. et al. “Reservoir Surfaces as Sources of Greenhouse Gases to the Atmosphere: A Global 

Estimate.” BioScience. Vol. 50 No. 9 (September 2000). 766-775.

2 Forster, P., et al., 2007: Changes in Atmospheric Constituents and in Radiative Forcing. In: Climate Change 

2007: The Physical Science Basis. Contribution of Working Group I to the Fourth Assessment Report of the 

Intergovernmental Panel on Climate Change [Solomon, S., D. et al (eds.)]. Cambridge University Press, 

Cambridge, United Kingdom and New York, NY, USA. (p. 214).

Available at http://ipcc-wg1.ucar.edu/wg1/Report/AR4WG1_Print_Ch02.pdf

3 Based on a 1999 national average of 2.095 pounds of Carbon Dioxide (CO2)emitted per kilowatt-hour of 

electricity generated from burning coal and a global warming potential of 25 for Methane (CH4). Source: United 

States Department of Energy and United States Environmental Protection Agency. Carbon Dioxide Emissions 

from the Generation of Electric Power in the United States (July 2000). 

http://www.eia.doe.gov/cneaf/electricity/page/co2_report/co2report.html.
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What does appear certain, however, is that we cannot assume that hydropower’s contribution to 
greenhouse gas emissions is zero. All hydropower projects emit some amount of greenhouse gases. 
Since that amount has been shown to be significant in some cases, more information is urgently needed 
to determine the scope of these emissions. While we are unaware of any method that can accurately 
model or predict the global warming contribution of an individual reservoir, there are several existing 
peer-reviewed methodologies that can be used to measure the emissions from any given reservoir. 
Since the federal hydropower system includes a wide variety of reservoir types and in a number of 
different climates, a comprehensive greenhouse gas inventory of existing federal reservoirs would add a 
great deal of useful information to the body of existing data, and would help to inform future choices 
about any potential new dam building in a carbon-constrained world. We encourage this Committee to 
undertake such a review of the federal hydropower projects that fall under its jurisdiction.

6 The potential for new hydropower development

Any discussion of the future role of hydropower in the U.S. energy mix must be predicated on an 
accurate and balanced analysis of the potential for future hydropower development. A number of 
resource assessments published since the mid-1990s have attempted to determine the extent of United 
States’ untapped hydropower capacity, often with grand estimates of potential capacity. In our view, 
while these resource assessments make for attention-grabbing headlines, they are neither accurate nor 
balanced and do not provide a information that can be used to reliably inform policy decisions. All of 
the best hydropower sites were developed decades ago, and many of the sites that remain were
previously studied and rejected, either because development was not economically feasible or because 
the costs to local communities or the environment was unacceptably high. While some additional 
development at existing dams or utilizing new damless technologies may indeed be feasible, we do not
believe that the actual potential is anywhere near as high as suggested by previous resource 
assessments. Even higher energy prices are highly unlikely to make most of the “potential” sites 
appropriate for development, let alone economically feasible.

The Department of Energy’s Idaho National Engineering and Environmental Laboratory (INEL) has 
published two resource assessments of U.S. hydropower potential since 1990. The first, published in 
1998,4 was a culmination of a nearly ten-year process that evaluated the undeveloped hydropower 
capacity potential for 5,677 sites in the United States, relying on databases supplied by states and other 
federal agencies for the list of sites and potential capacity. INEL applied a computer model (HES) to 
these sites, considering a number of potential environmental factors to determine the relative likelihood 
that a given site would be developed. The report estimated the following feasible capacity:

                                                     

4 Conner, Alison M. et al. U.S. Hydropower Resource Assessment Final Report. Idaho National Engineering and 

Environmental Laboratory Renewable Energy Products Department / Lockheed Martin Idaho Technologies 

Company (December 1998). http://hydropower.inl.gov/resourceassessment/pdfs/doeid-10430.pdf
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Category Number of 
Projects

Feasible (HES-modeled) 
Capacity (MW)

Existing hydropower dams 389 4,316

Existing dams without 
hydropower

2,527 16,998

Undeveloped sites 2,761 8,466

Total 5,677 29,780

The study’s authors stressed the shortcomings of this model:

HES is not intended to model the likelihood of development of any specific hydropower 
project. To perform this function, HES would have had to encompass the many site-specific 
factors affecting a distinctive site. With so many unique sites in the nation, an unmanageable 
number of single-site-specific attributes would be required, the database and software would 
become burdensome and unmanageable, and it would fail to provide a uniform nationwide 
evaluation.5

This shortcoming hints at much larger problems with INEL’s resource assessment (and resource
assessments in general). The site-specific factors not included in the report are the very barriers that 
have prevented developers from already capitalizing on the site. This bias, compounded over several 
thousand sites, inflates the final totals significantly. 

An even larger problem with this resource assessment is with the quality of the data on which the 
authors based their analysis and the apparent lack of critical review of this data on the part of the 
report’s authors. These errors can only be described as willful misrepresentation or gross negligence. A 
sampling of projects in INEL’s database shows a number of grave errors which inflate the final values 
significantly. While we did not undertake a detailed analysis of each project in the database, we find 
that the examples that follow suggest a disturbing pattern.

For instance, INEL reports that a significant amount of capacity could be added to existing dams that do 
not actually exist. For instance, the report suggests that 810 MW of feasible capacity could be added to 
two dams (Watana and Devil Canyon) on Alaska’s Susitna River.6 These dams were never built; a 
                                                     

5 Ibid, p. 14.

6 http://hydropower.inl.gov/resourceassessment/app_d/index_states.shtml?ak18; 

http://hydropower.inl.gov/resourceassessment/app_d/index_states.shtml?ak17
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study in 1980 determined that the project was not economically feasible. Scanning the report, we 
identified a number of similar errors where nonexistent dams are identified as potential candidates for 
“added” hydropower. All told, we identified more than 2,588 MW of “available capacity” that INEL 
suggested could be added to nonexistent dams, including:

o 570 MW of capacity at the Dickey Dam on Maine’s St. John River7 (never built; dam 
deauthorized by Congress in 1986)

o A total of 378 MW at three nonexistent dams on Georgia’s Flint River (Sprewrell Bluff 
3, Lazer Creek, and Lower Auchumpkee8)

o 345 MW at the Asotin Dam on the Snake River in Idaho and Washington9 (never built; 
dam deauthorized by Congress in 1975)

o 180 MW at the nonexistent Lower Blue Ridge dam on Virginia’s New River10

o 164 MW at the nonexistent Yentna Dam on the Alaska’s Yentna River.11

o 73.5 MW at the nonexistent Skwenta (Hayes) dam on Alaska’s Skwentna River.12

o 36 MW at the nonexistent Beluga dam on Alaska’s Beluga River.13

o 31.5 MW at the nonexistent Snow River dam on Alaska’s Snow River.14

INEL also reports that 808 MW of feasible capacity could be added to Bonneville Dam.15 This appears 
to be a reference to the Bonneville #2 powerhouse, which was constructed and placed in service in 1981 

                                                     

7 http://hydropower.inl.gov/resourceassessment/app_d/index_states.shtml?me73

8 http://hydropower.inl.gov/resourceassessment/app_d/index_states.shtml?ga54; 

http://hydropower.inl.gov/resourceassessment/app_d/index_states.shtml?ga55; 

http://hydropower.inl.gov/resourceassessment/app_d/index_states.shtml?ga56

9 http://hydropower.inl.gov/resourceassessment/app_d/index_states.shtml?wa416

10 http://hydropower.inl.gov/resourceassessment/app_d/index_states.shtml?va2

11 http://hydropower.inl.gov/resourceassessment/app_d/index_states.shtml?ak72

12 http://hydropower.inl.gov/resourceassessment/app_d/index_states.shtml?ak73

13 http://hydropower.inl.gov/resourceassessment/app_d/index_states.shtml?ak71

14 http://hydropower.inl.gov/resourceassessment/app_d/index_states.shtml?ak77

15 http://hydropower.inl.gov/resourceassessment/app_d/index_states.shtml?or196
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with a capacity of only 532 MW, seventeen years before the resource assessment was published. If this 
is the case, this error would singlehandedly inflate the total capacity identified in the report by 2.8%. It 
would also inflate the value of the individual project by more than 50% relative to the actual, operating 
site.

These errors alone would account for more than 11% of the total available capacity as identified by 
INEL. The report also included a number of projects where development had since taken place, but at a 
significantly lower capacity, or where the dam had once existed but had been removed before the report 
was written. While we limited our own analysis to larger projects, we believe that similar errors are 
likely to abound among the smaller projects identified in the report. Given the sheer magnitude of these 
errors, it is difficult to imagine this report providing a sound basis for policy decisions.

Another INEL study, published in 200616, does not focus on previously identified dam sites, but rather
on virtual sites based purely on hydrologic potential calculated from the availability of water and 
gradient with some feasibility criteria designed to exclude obviously problematic sites. While the 
methodology is interesting and likely provides a good picture of the United States’ hydrologic potential, 
the assumptions of INEL’s model were not verified by fieldwork are not easily translatable into specific 
hydropower sites where development is feasible.

In 2003, INEL published an economic study based on its 1998 report.17 This economic study is based 
on a subset of the same flawed dataset used in the 1998 report (and repeats the glaring errors found in 
the earlier report), the report did yield some interesting results regarding the cost of various types of 
hydropower development. Undeveloped sites tended to be the most expensive, with a median unit cost 
of $2,700 per installed kilowatt of capacity. The median cost of adding sites to existing hydropower 
dams was much less, at $1,200 per installed kilowatt of capacity. The most economic projects, with a 
median cost of $700 per installed kilowatt of capacity, were those that simply upgraded existing 
hydropower facilities. Our own analysis of INEL’s data also suggests that the economics of hydropower 
development becomes much less tenable as projects get smaller. For projects below 40 or 50 MW, the 
costs were well above the median, suggesting that smaller hydropower projects are more likely than not 
to be economic losers (see Figure 1).

Finally, in 2007, the U.S. Department of the Interior, the U.S. Army Corps of Engineers, and the U.S. 
Department of Energy, responding to a Congressional directive in the 2005 Energy Policy Act, 

                                                     

16 Hall, Douglas G. et al. Feasibility Assessment of the Water Energy Resources of the United States for New Low 

Power and Small Hydro Classes of Hydroelectric Plants. Idaho National Laboratory (January 2006). Available at 

http://hydropower.inl.gov/resourceassessment/

17 Hall, Douglas G. et al. Estimation of Economic Parameters of U.S. Hydropower Resources. Idaho National 

Engineering and Environmental Laboratory (June 2003). 

http://hydropower.inl.gov/resourceassessment/pdfs/project_report-final_with_disclaimer-3jul03.pdf
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examined potential hydropower development at existing federal facilities.18 The report analyzed 120 
Bureau of Indian Affairs sites, 530 Bureau of Reclamation sites, and 215 Corps sites, concluding:

Based on current economic conditions, the report only found potentially viable sites at 
facilities owned by the U.S. Army Corps of Engineers and the Bureau of Reclamation. The 
Bureau of Reclamation found six sites that could demonstrate both physical and economic 
conditions sufficient to warrant further exploration for additional hydropower development.
The U.S. Army Corps of Engineers identified 58 sites. The total additional capacity at these 
sites is estimated to be 1,230 MW—enough to serve over 957,000 residences. In addition, 
there are opportunities for refurbishment of some facilities with existing hydropower, which 
could result in the addition of approximately 1,283 MW of generating capacity.19

Given the relatively high economic, environmental, and social costs associated with new dam 
construction, incremental hydropower projects like the Corps and Bureau of Reclamation projects that 
passed muster in the aforementioned report are the only form of conventional hydropower where public 
investment could reasonably be justified. Any investment of public dollars should be based on a sober 
assessment of the best available resources and the social, environmental, and economic cost of 
developing those resources. Any investment of tax dollars to subsidize hydropower development or 
production should be accompanied with a clear explanation of what that investment will buy the United 
States in terms of new low-emissions energy. Finally, such investments should be directed solely to
projects that will produce the most new energy with the smallest environmental footprint.

Indeed, American Rivers supports the development of incremental hydropower provided that it passes 
all appropriate environmental reviews. We have worked closely with the hydropower industry and 
members of Congress to craft legislative language that has since been incorporated in H.R. 6049. If 
passed, it would provide economic incentives for many of the projects identified in the aforementioned 
report, and potentially some additional projects that were close to making the cut of economic viability. 
This compromise would provide tax incentives for the development of new hydropower projects at 
existing dams that are currently operated for flood control, navigation, and water supply and that could 
be developed without harmful changes to river flows. In our view, this is sound public policy: these 
types of hydropower projects are among the least costly to develop and are also the best candidates for 
new sources of additional low-emissions energy without significant additional harm to other public 
resources.

                                                     

18 US Department of the Interior, US Army Corps of Engineers, US Department of Energy. Potential 

Hydroelectric Development at Existing Federal Facilities For Section 1834 of the Energy Policy Act of 2005. 

(May, 2007)

19 Ibid, p. 1
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7 New Technologies

There has been a great deal of discussion about damless hydrokinetic technologies that use free-flowing 
rivers, waves, ocean currents, or other means to generate electricity. We are hopeful that these new 
technologies will eventually allow us to harness the power of moving water in a responsible manner 
that avoids the devastating impacts associated with dam-building. At this point, however, we have little 
to go on but hope: there is very little information available about these technologies. Months after 
FERC announced a new policy to issue pilot project licenses that would allow developers to more 
quickly obtain the necessary regulatory approval to test technologies in the water, no developers have 
stepped forward to take advantage of the process, suggesting that so-called “regulatory barriers” are not 
the primary factors hindering development.

As of this writing, we are unaware of a single piece of hydrokinetic technology that is currently 
generating energy – or even being tested – in U.S. waters.20 With so little information available, it is 
nearly impossible to assess the environmental impacts of these technologies, let alone their commercial 
feasibility or the accuracy of the many thousands of megawatts of “potential capacity” identified in 
resource assessments. We can only speculate as to what the costs and benefits of these technologies 
might be. It is clear, then, that there is a need for more testing, as well as for research into the potential 
environmental impacts and new and innovative ways that those impacts might be avoided. There is also 
a need for strong siting criteria that take into account environmentally sensitive areas or areas that are 
vital to economic activity (like transportation or commercial fishing), and consider the risk that the 
cumulative impacts of additional development may simply be too high in some watersheds that are 
already highly impacted by existing hydropower development. Rather than wasting precious public 
resources on additional resource assessments or encouraging the fast-track permitting of still-untested 
technologies, we should focus our efforts on improving these technologies to increase their efficiency 
and reduce potential harm.

8 Conclusion

Hydropower will continue to play a role in our nation’s energy mix for the foreseeable future. It may be 
possible to expand its role in a few key areas where development can take place in an economically and 
environmentally sustainable manner. New technologies for “damless” hydropower could expand these 
prospects even further. The growth potential for hydropower – along with its emissions benefits – has 
been overstated to date, but there may be some specific instances where expansion of hydropower 
would be both possible and desirable. It is critically important that Congress keep in mind that 
hydropower’s low emissions benefits are accompanied by significant economic, social, and 
environmental costs. American Rivers offers the following recommendations to the Committee:

                                                     

20 The one notable exception being Verdant Power’s Roosevelt Island Tidal Project in New York’s East River. 

Verdant has logged hundreds of hours of in-water testing at the site, and this testing included a very significant 

environmental monitoring component. We understand that the turbines had sustained damage and were removed 

for repair, but that Verdant plans to put turbines back into the water soon – if they have not done so already – for 

more testing.
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1. Insist on honest, better, and more thorough information about undeveloped hydropower 
capacity and the costs of developing that capacity.

2. Seek additional analysis about the emissions from hydropower and other reservoirs, which 
appears to be far more substantial than is generally understood.

3. Explore the establishment of a periodic review process for federal hydropower facilities that 
builds and improves upon the existing process for licensing non-federal dams.
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U.S. Hydro Development Costs ($ / installed kW)
(Source: Estimation of Economic Parameters of U.S. Hydropower Resources , DOE 2003)
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