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What is fish passage?What is fish passage?

Improving the ability for aquaticImproving the ability for aquatic 
organisms to move within a 
stream or river to meet theirstream or river to meet their 
needs for feeding, reproducing 
or other habitat req irementsor other habitat requirements.
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Why is fish passage important ?Why is fish passage important ?

•• Ecologically (integrity of theEcologically (integrity of theEcologically (integrity of the Ecologically (integrity of the 
ecosystem)ecosystem)
•• Recreational and CommercialRecreational and Commercial•• Recreational and Commercial Recreational and Commercial 
fishingfishing

EE t it i•• EcoEco--tourismtourism
•• High Quality FoodHigh Quality Food
•• Educational valueEducational value
•• Nutrient flowNutrient flow
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Examples of Migratory FishExamples of Migratory Fish
Blueback herring

Atl ti American eelAtlantic 
sturgeon

44Chinook salmon



RefugeRefuge
OverwinterOverwinter

Summer RearingSummer Rearinggg

FloodFlood
alsoalso

DroughtDrought
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Authorities for Fish PassageAuthorities for Fish PassageAuthorities for Fish PassageAuthorities for Fish Passage

1 General Investigation1 General Investigation1. General Investigation
 Water Resources Development Act 

(specifically authorized)

1. General Investigation
 Water Resources Development Act 

(specifically authorized)(specifically authorized)
 Otherwise Congressionally Authorized

2 Continuing Authorities Program (CAP)

(specifically authorized)
 Otherwise Congressionally Authorized

2 Continuing Authorities Program (CAP)2. Continuing Authorities Program (CAP)
3. Regional Authorizations
2. Continuing Authorities Program (CAP)
3. Regional Authorizations
4. Estuary Restoration Act of 2000
5. Endangered Species Act
4. Estuary Restoration Act of 2000
5. Endangered Species Act
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T f fi hT f fi hTypes of fish passageTypes of fish passage

1. Dam removal
2 Natural rapids / rock ramps
1. Dam removal
2 Natural rapids / rock ramps2. Natural rapids / rock ramps
3. Natural bypass channels
2. Natural rapids / rock ramps
3. Natural bypass channels
4. Fish ladder / fishways
5 Fish elevators / lifts
4. Fish ladder / fishways
5 Fish elevators / lifts5. Fish elevators / lifts
6. Operational changes (i.e. locks or 
5. Fish elevators / lifts
6. Operational changes (i.e. locks or 
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dams)dams)



Dam RemovalDam RemovalDam RemovalDam Removal
 Restore the stream to a “natural” condition. Restore the stream to a natural  condition.  

Often used to promote fish passage, but also 
allows movement of other communities 
(amphibians, reptiles, mussels, 
macroinvertebrates, etc.)
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Cited reasons for removalsCited reasons for removalsCited reasons for removalsCited reasons for removals

 EnvironmentalEnvironmental----43%43%
 Fish passageFish passage

 SafetySafety----30%30% SafetySafety 30%30%
 EconomicsEconomics----18%18%
 FailureFailure----6%6%
 Unauthorized structureUnauthorized structure----4%4%
 RecreationRecreation——2%2%
(American Rivers et al 1999)(American Rivers et al 1999)(American Rivers et al., 1999)(American Rivers et al., 1999)

However: However: 
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Public safety and desire to save costs of repair usually drive Public safety and desire to save costs of repair usually drive 
removal, not restoration goals (Born et al., 1998)removal, not restoration goals (Born et al., 1998)



Dam 
removalremoval

Loss of artificial 
wetlands and lake 

habitat



Free Flowing River
vs. Dammed River

Spawning Habitat

Downstream

- Water Quality is Reduced 
- Altered Flow Regime 

Reservoir

- Decreased Water Quality (decreased circulation)
- Pollutants Accumulate (concentrate) 
- Oxygen Depletion (may become anoxic) 

R i St tifi (l f t b l t fl )

- Traps Debris 
- Blocks Nutrient Transport 

Al Bl
- Temperatures modified

- Traps Sediment 

- Reservoir Stratifies(loss of turbulent flow) 
- Blocks Fish Passage

Debris Jam

- Algae Blooms

- Nutrient Starved
- Increased Temperatures

Increased 
Evaporation

- Sediment Starved 
- Riverbed Degrades

Impounded

epilimnion

metalimnion

hypolimnion
DAM!

H bit t/S b t t
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Impounded
Sediment Dam

Habitat/Substrate
Buried by Sediment

Original Bed Profile



Cuddebackville Dam Removal
Benefits: migratory fish and federally-listed mussel
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Removal of Removal of EmbreyEmbrey Dam, VA Dam, VA 
 USACE and other partners worked with DOD and used project USACE and other partners worked with DOD and used project p p jp p j

as training exerciseas training exercise
 Opened up 70+ miles of stream habitatOpened up 70+ miles of stream habitat
 Watch video:  Watch video:  

http://www.dgif.virginia.gov/fishing/embrey_dam.htmlhttp://www.dgif.virginia.gov/fishing/embrey_dam.html

American Shad
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Fish Ladder TypesFish Ladder Types
 Alaska Steeppass – River herring (blueback

and alewife) 
L t tl• Least costly

• Approx. $10k per vertical foot
 Denil – American shad, salmon

• Medium costMedium cost
• Approx. $30k per vertical foot

 Vertical Slot – American shad, salmon, all 
species
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• Most expensive
• Approx. $100k per vertical foot



Alaska Steeppass Ladder



Denil Fish Ladder
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Vertical Slot Fish Ladder



Technical FishwayTechnical Fishway



Fish Ladder ExamplesFish Ladder Examples
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U.S. Army Corps Fish Ladders Snake River, WA

Little Goose Lock and Dam Little Goose Lock and Dam 
Fi h L dd  Fi h L dd  

Ice Harbor Dam 
Fish Ladder

Fish Ladder Fish Ladder 
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Fairmount Fish Ladder
Philadelphia, PA
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Batsto River Fishway
B t t NJBatsto, NJ 

Opened approximately 8 miles of 
habitat to migratory fish.  
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Fish Elevator/LiftFish Elevator/LiftFish Elevator/LiftFish Elevator/Lift

24



Natural RapidsNatural Rapids

North Dam
Red Rivered e
Fargo, ND
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Fish passage video from 
Minnesota Department of 

Natural ResourcesNatural Resources
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Natural Bypass Channel 
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Operational Changes (Lock and Dam)
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Additional considerations for fish Additional considerations for fish 
passage projectspassage projectspassage projectspassage projects

 Sediment (quantity and quality)
 Social (use of dam) Social (use of dam)
 Cultural resources (significance)
 Recreation (public use / fishing)
 Invasive species Invasive species 
 Hydrology 
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Want to learn more peruseWant to learn more…peruse 
the Gateway Fish Passage 

www.gateway....
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