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Costs and benefits of dams

òDams have made an important and significant contributionto human 

development, and benefits derived from them have been 

considerableéIn too many cases an unacceptable and often unnecessary 

pricehas been paid to secure those benefits, especially in social and 

environmental terms, by people displaced, by communities downstream, 

by taxpayers, and by the natural environmentó (WCD 2000)



Dams in, out, and reoperated



Dams out:

Dam removal in America

ÅExpired permits- Federal Energy Resource Commission 
(FERC) relicensing hydropower projects at expiration of 30 
to 50 year licenses 

ÅAging dams- 85% of dams in the US will reach the end of 
their working life by the year 2020 (FEMA 1999)

(Heinz Center 2002)



Endangered salmon in the
Willamette River, Oregon

Chinook populations

past (1900) ~300,000

present (2005) ~50,000

Steelhead populations

past (1900) ~200,000

present (2005) ~5,000

Dam removal in America



Impacts of dam removal 

ÅFate of released sediment?

ÅImpacts of fisheries?

ÅFood web interactions?

ÅInstitutional, Legal, 
Political, and Equity 
Impacts

ÅQuality of the Living 
Environment

Major et al. (2008)



Dams reoperated:

òEnvironmental Flowsó
Reoperation of dams to provide the òacceptable 

balance between a desired ecosystem condition 

and other social and economic needs for wateró 

(IUCN 2003)



Impacts of environmental flows

ðBiophysics: 

transport and resorts sediment, 

reset habitats, filter exotics

ðSocio-economics:

affect water supply, hydropower 

generation, recreation

ðGeopolitics: 

require negotiations among 

stakeholders over competing water uses

Image: USGS (2005)



Sustainability of dams



Barrier 1 ðIndependent evaluation of 

impacts

ÅEnvironmental Impact Analysis

ÅSocial Impact Analysis

ÅCost-Benefit analysis



Barrier 2 - Defining size of dam impact

Large dam definitions

ÅWCD: height>15m or  
5m>height<15m & 
reservoir>3x106 cubic m

ÅFederal Guidelines for Dam Safety:
Storage capacity > 50 acre-feet 

ÅUSACE: hazard based

ÅStanley and Doyle 2002: 
hydraulic residence time



Interdisciplinary Dam Assessment Model 

(IDAM)
Can we improve the sustainability of 

dam design and operation?


