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[V] Dam it: A look at the modest potential for more hydropower in the US 

Hydropower is a reliable, cheap form of energy with little to no CO2 impact from ongoing operations.  In 
some countries, hydropower represents 50%+ of total electricity generation: Iceland, Norway, Switzerland, 
Canada, Brazil, New Zealand, Colombia and Austria.  In the US, however, hydroelectric power accounts for 
just 6% of generation, a lower share than in 1990.  The US has plenty of rivers, but hydroelectric power is 
heavily reliant on topography: the mass of flowing water and the gradient of the river.  Mountain rivers 
have good hydropower potential, while rivers like the Mississippi do not.  In this section, we look at a 
realistic case: US hydropower could rise from 6% to 9% of total US electricity generation. 
 

   
 

There are two primary kinds of hydropower, one based on storage and the other on diversion: 
 

• Reservoir impoundment dams create a reservoir of stored water.  The water flows through a channel 
(called a penstock) and spins a turbine, which in turn powers a generator.  The penstock inlet is 
normally as high as the lowest likely water level in order to maximize the height of the water flow 
(“generating head”).  The amount of energy a dam can create is the product of the mass of water 
flowing through the turbine, the generating head and a gravitational constant.  

• Run-of-river facilities divert a river from its natural course into a channel.  The water in the channel 
flows past a turbine, powers a generator and is then returned back into the river.  

 
Could the US increase its hydropower footprint?  The National Hydropower Asset Assessment Program at 
Oak Ridge National Laboratory (ORNL) examined the potential for US hydroelectric power.  They looked 
separately at existing non-powered dams and at new stream development.  
 

The potential from existing non-powered dams.  ORNL looked at over 50,000 non-powered dams and 
assessed their potential for electricity generation based on head-heights, average annual flow, seasonal 
weather patterns and run-off.  ORNL assumed 85% efficiency (the % of potential energy converted into 
electricity), and excluded dams that were too low and streams with minimal flow.  It’s a work in progress 
with a few assessments for Ohio, West Virginia and Kentucky still pending, but most of the work is done.  
ORNL estimates that the US could build another 5.6 GW of hydropower on existing non-powered dams, 
generating 32 TWh of electricity annually.  This would help the US renewable energy transition, but only on 
the margin, representing just 1% of total US electricity generation in 2015 (4,071 TWh). 
 

The linked map shows where these sites are located, superimposed on maps of US wind speeds and solar 
irradiance.  For the most part, non-powered dam sites are located in areas without the best wind and solar 
resources, which could help such states meet higher renewable energy targets. 
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The potential from new stream development.  ORNL scanned for suitable streams and rivers on which 
dams have not yet been constructed.  This is a more complex process, involving physical, environmental and 
political obstacles that existing dam projects have already dealt with. 
 

ORNL used the flood high water mark from the last 100 years as a measure of the potential head height (by 
definition, a best-of-all-possible-worlds assumption) when estimating reservoir height and volume.  ORNL 
excluded national parks, scenic rivers and wilderness areas; rivers with insufficient water flow; and areas 
with project incompatibility issues, environmental concerns or existing hydropower facilities.  Their results: 
61 GW of new potential hydropower, capable of generating 315 TWh of electricity annually.  The linked 
map shows where ORNL sees the greatest potential for new stream development; sites are generally 
concentrated in mountainous regions.  
 

The chart below combines ORNL estimates for existing non-powered dams and new streams.  In ORNL’s 
theoretical case, hydropower could increase from 6% of US electricity generation to 15%.  However, ORNL 
conducted their assessment of more than 3 million undeveloped streams at a “reconnaissance level” which 
does not incorporate all issues arising from environmental impacts, local politics or cost.  They see their 
paper as a rough road map for future study.  As a result, we added a second scenario in which new stream 
development is 30% of ORNL’s estimate, and in which non-powered existing dam development is 75%.  If 
so, hydropower would rise from 6% to 9% of US electricity generation24.  This would be a welcome 
addition, but wind and solar would still represent the bulk of the US renewable effort.   
 

   
 

The last table shows a cross-country comparison of current and potential hydroelectric generation from the 
World Energy Council and International Hydropower Association.  Like the ORNL analysis, the potential 
amounts should be considered upper bounds given environmental, cost and local issues involved.  The US 
is at the low end of the range; the comparison sends a similar signal to ORNL with respect to the 
modest incremental potential for US hydropower. 
  

                                                 
24 Separately, Idaho National Laboratory generated “theoretical” and “realistic” US hydroelectric power scenarios.  The 
two scenarios cite a doubling in generation and an increase of 50%+, respectively, which are similar to the two 
projections shown in the chart above. 
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Hydroelectric power: current vs. potential generation
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Current and potential electricity share from hydropower

Country Current Potential Country Current Potential Country Current Potential

China 19% 50% Mexico 10% 21% Ukraine 4% 14%

U.S. 6% 15% Italy 16% 33% Nether. 0% 0%

India 10% 43% Spain 10% 23% Venez. 60% >100%

Russia 16% 96% Australia 5% 17% Vietnam 39% >100%

Canada 61% >100% Turkey 26% 80% Belgium 0% 0%

Germany 3% 6% Thailand 2% 11% Kazakh. 9% 41%

Brazil 62% >100% S. Africa 0% 2% Sweden 44% 97%

France 9% 22% Poland 1% 5% Uzbek. 19% 45%

Indo. 7% 24% Argent. 29% 81% Norway 95% >100%
Source: World Energy Council, International Hydropow er Association, BP. Countries selected 
represent largest overall energy consuming countries in 2015 for w hom the WEC projected 
hydropow er potential, sorted by 2015 consumption. Potential includes current generation.
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