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Is Dam Removal Enough? 

Finding the balance between economics 
and channel/habitat restoration 

Nick Nelson, Fluvial Geomorphologist, Inter-Fluve 

Fish Passage Conference 
June 6, 2012 



With so much recent attention on fish 
passage and barrier removals, sometimes 
we forget the importance of geomorphic 
complexity, floodplain connectivity, or in-
channel and riparian habitat. 

Condit Dam Removal, White Salmon River, WA, 2011 



Dam Basics 
�‡Dams restrict flow of water and sediment 

�±This impacts upstream and downstream hydrology, 
geomorphology, and habitat 

�‡Upon removal, impounded sediment must be 
managed �t large ecosystem and cost implications 

0

2500

5000

7500

10000

1900 1910 1920 1930 1940 1950 1960 1970 1980 1990 2000

Year

# 
D

am
s 

B
u

ilt

<10 ft 10-24 ft 25-49 ft 50-99 ft 100+ ft

50-100 yr. 
design life 

Dam Construction 

 =  

Dam Removal 



 
4 
 

Dam Removal Funding 

     Increasing number of projects 

+  Stressed funding sources 

=  Tight project budgets, 
headaches, heartaches, and 
more gray hairs 



Big Picture Questions 

�‡With so much to consider with barrier removal, 
how do we have time or money to think about 
geomorphic and habitat complexity? 

�‡When is simply removing a barrier sufficient? 
�‡How do we balance restoration and costs? 

�‡ Quantity vs Quality 

�‡Do we have an obligation to improve habitat while 
removing barriers? 



Increasing number of studies on sediment response 
to dam removal and habitat/channel recovery 

�‡ Burroughs et al., 2009 �t Stronach Dam, Pine River, MI 
�‡ Doyle et al., 2003 �t Baraboo and Koshkonong Rivers, WI 
�‡ Evans, 2007 �t IVEX Dam, Chagrin River, OH 
�‡ Lee, 2012 �t Centerville Creek, WI 
�‡ MacBroom, 2005 �t many dams 
�‡ Pearson et al., 2011 �t Merrimack Village Dam, Souhegan 

River, NH 
�‡ Wildman and MacBroom, 2005 �t Anaconda and Union City 

Dams, CT 
�‡ Walter and Merritts, 2008 �t legacy sediments in mid-

Atlantic streams 



Passive vs. Active 

ACTIVE PASSIVE 

Impoundment �0�D�W�¶�O: Cohesive Non-cohesive 

Sediment Quantity Full Impoundment Channel Maintained 

Sediment Quality Contaminated Clean 

Impoundment Width 
Bankfull Width 

>>10 <10 

Budget Substantial Tight / Fixed 

T & E Species Present Absent 

Downstream 
Channel Condition 

Intact Degraded 
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The Road to Channel Recovery 
Passive Channel Recovery 
 
Involves removing the dam, usually in a 
staged approach, and allowing the channel  
to re-establish on its own through the  
migration of a headcut through the  
impoundment.  
 
 
 
 

THE LATE SUCCUSSIONAL CHANNEL 

���]�š�Z���Œ���Œ�}�������o�������•���š�}�Y 

Active Channel Recovery 
 
Includes complete or partial removal  
of reservoir material to re-establish a  
stable channel and associated floodplain  
 
 
 



Active 

�‡ Active sediment removal and channel construction 
�‡ Relatively predictable 
�‡ Downstream sediment transport is minimized 
�‡ Engineering can be challenging �t correct channel dimension, 

channel gradient, sinuosity 
�±Designer hold a lot of responsibility 

�‡ �'�}�}�����}�‰�‰�}�Œ�š�µ�v�]�š�Ç���(�}�Œ���]�v�•�š���v�š���Z�����]�š���š�U�����µ�š�����}���•�v�[�š�����o�Á���Ç�•��
happen 
�±Riffles, pools, substrate variability, undercut banks, large woody 

habitat, log jams, floodplain habitat 
�‡ Provides ecological benchmarks for monitoring 
�‡ Complex habitat can be designed in targeted approach for 

specific species 
�‡ Extensive bio-engineering, revegetation 



Passive 
�‡Limited predictability 
�‡Channel recovery based on headcut migration, 

reconnection to historic channel, and lateral 
connectivity 

�‡Cohesive sediments can cause multiple knickpoints, 
entrenched channels, no floodplain connectivity 

�‡Self-forming habitat �t dependant upon geomorphic 
evolution 

�‡Patience! Geomorphic recovery can be slow and 
habitat recovery can be slower �t it takes a long time 
for a riparian tree to grow to maturity and fall into 
the river to provide habitat 



Time to Full Restoration 

�‡Active �t 5-15 yrs 
�‡Passive �t decades, sometimes hundreds of 

years 
�‡What is acceptable? How long are you willing 

to wait? Should we be responsible for 
speeding the process? 



Improved Geomorphic/Habitat 
Complexity is Possible in all Removals, 

Passive and Active 



 



 



Step-pool habitat 

We constructed this series of step pools to link a steep B-channel with a 
culvert that was perched. This design has multiple flow channels and 
plunge pools.  



 

Simkins Dam Removal, Patapsco River, MD, 2011 

Should be able to return to these sites in 5-15 
years and not be able to tell that a dam existed 

or that any restoration occurred. 



 

Big Spring Dam Removal, WI 



 



 



 



 



Habitat construction can be costly, but lack 
of appropriate in-stream and riparian 

habitat is also costly to our ecosystems 

Sawmill Dam Removal, Eel River, Plymouth, MA 2011 



Fish and organisms we are providing 
passage for need to have some 

attractant habitat 



 

Increased Geomorphic Complexity = 
Increased Habitat Complexity 
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Increased Geomorphic Complexity = 
Increased Habitat Complexity 

Eel River, Plymouth, MA, 2011 



Take Home Messages 

�‡Restoration does not end with the removal of the 
barrier 

�‡Geomorphic and habitat complexity can be built in 
both passive and active sediment removal situations 

�‡Adaptive management is essential, particularly in 
passive sediment removal projects �t we still cannot 
predict perfectly! 

�‡Even when resources do not allow for extensive active 
restoration, discussions of geomorphology and habitat 
should be part of the decision making process 



THANK YOU 
 

Nick Nelson 
nnelson@interfluve.com 

617-714-5537 
www.interfluve.com 


