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| 1, Improving the,ability fﬁraquatlc
organisms to ﬂove within-a

“stream or river.to rﬁeet their

needs for feeding;xepfdducing

or other habitat requirements.




Why is fish passage important ?

 Ecologically (integrity of the
ecosystem)

* Recreational and Commercial
fishing

e Eco-tourism

 High Quality Food

« Educational value

 Nutrient flow




Examples of Migratory Fish

o ‘Blueback herring

Chinook salmon
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Authorities for Fish Passage

1.

General Investigation

Water Resources Development Act
(specifically authorized)

Otherwise Congressionally Authorized
Continuing Authorities Program (CAP)
Regional Authorizations
Estuary Restoration Act of 2000
Endangered Species Act




Types of fish passage

. Dam removal

. Natural rapids / rock ramps
. Natural bypass channels
. Fish ladder / fishways

. Fish elevators / lifts

. Operational changes (i.e. locks or
dams)
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Dam Removal

> 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.)




Cited reasons for removals

> Environmental--43%
o Fish passage

Safety--30%
Economics--18%

Unauthorized structure--4%
Recreation—2%
(American Rivers et al., 1999)

>
>
> Fallure--6%
>
>

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




Loss of artlflc:lal
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Free Flowing River
vs. Dammed River

. Spawning Habitat ~

Reservoir Downstream

- Decreased Water Quality (decreased circulation) - Traps Sediment - Water Quality is Reduced

- Pollutants Accumulate (concentrate) - Traps Debris - Altered Flow Regime

- Oxygen Depletion (may become anoxic) - Blocks Nutrient Transport - Temperatures modified

- Reservoir Stratifies(loss of turbulent flow) - Algae Blooms - Sediment Starved

- Increased Temperatures - Blocks Fish Passage - Riverbed Degrades
Increased - Nutrient Starved

Evaporation )
’ Debris Jam—

Y

-
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" Habitat/Substrate ”‘.'

w Buried by Sediment

e e e Original Bed Profile:




Cuddebackville Dam Removal

Benefits: migratory fish and federally-listed mussel
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Removal of Embrey Dam, VA

USACE and other partners worked with DOD and used project
as training exercise
Opened up 70+ miles of stream habitat

Watch video:
http://www.dqgif.virginia.gov/fishing/embrey dam.html

American Shad




Fish Ladder Types

> Alaska Steeppass — River herring (blueback

and alewife)
Least costly

Approx. $10k per vertical foot

> Denil — American shad, salmon

Medium cost

Approx. $30k per vertica

> Vertical Slot — American shac
species
Most expensive

foot

. salmon, all

Approx. $100k per vertical foot




Alaska Steeppass Ladder




Denil Fish Ladder
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Vertical Slot Fish Ladder
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Conceptual layout of a vertical-slot fishway

7 Technical Fishway
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Fish Ladder Examples




U.S. Army Corps Fish Ladders Snake River, WA

lce Harbor Dam

Little Goose Lock and Dam Fish Ladder
Fish Ladder
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Fish Passage Routes

Spill
(Conventional or Surface)

—

_ ﬁw Juvenile Fish Tailrace
Barge™" Iransportation Adult Fish

Ladder,

Handhng

Raceways | iii. |

Juvenile Fish
Transportation

Loadin ‘"' Dock . ‘ﬁ
'W Juvemle Bypass I
Office & Fish ‘ / ggﬂa" P 3 ;

Spillway

Powerhouse

Turbine




J Fairmount Fish Ladder
Sl Philadelphia, PA
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Batsto River Fishway
Batsto, NJ

Opened approximately 8 miles of
habitat to migratory fish.




Fish Elevator/Lift
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Natural Rapids
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Fish passage video from
Minnesota Department of

Natural Resources




Natural Bypass Channel
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Conceptual layout of a bypass fishway
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Operational Changes (Lock and Dam)

FISH ON THE MOVE

Georgia, Alabama and Florida
worked together to reopen
rmore than 200 river miles for
the Alabama shad and Gulf
striped bass. They had been
blocked from migrating
upstream for more than 50
years by the Jim Woodruff Lock
and Dam at Lake Seminole.
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% Alabama shad

Waterways reopened
to fish migration

lehiawaynoghaway ——
River 82
George L= Albany
W Arndrew:
Lock & O 5“'.51- Spring GA.
Rivar
e

W Chattaflgocheelue

AL AR River q‘h . %

. Bainbridge
Jim Woodruff,~

_Lock-and Efm

319
Lock I
opened
for fish

=— Apalachicola
River
[enrrent
rrugration
route)
- Guilf of
‘am A Mexico
= —= - Apalachicola
- — Bay 10 rmikes N

i How it works
! Fish move upstream into the lake and other rivers using a lock — a watertight basin
i that can let water in or out to raise or lower water to another level,

Lower lock Upper lock
gates open gates closed

o The fish swim

.
into the lock mber
chamber. ‘ QRS Lake
: River ==t Intake
E _-:_|

a

Drain valve open Filling valve closed

g Both sets of gates are closed. The drain valve is closed and the filling valve is opened. This allows
i water from the lake to fill the lock chamber.

Lower lock Upper lock
gates closed gates closed
oy
. Lock chamber Lake
— » = e *
River -—::.-:;‘—_— w Intake
- * " * . ¢ ® s A L]
D ] 1} L] | ] 1 L - l“' . -

Drain valve closed Filling valve open

a COnce the chamber fills to lake level, the upper gates are opened to allow the fish to swim into the
; lake and upper river systems.

Lower lock Upper lock
gates closed gates open
.'\ l
Lock chamber F\Fv_:_:‘ > Lake
River + Intake
| ¥ L ] L ] h I

] L | | [ ]
D L] L] L] L] 1 L] L]
Drain valve closed Filling valve open

0 The most common way for fish to return downstream to the Apalachicola River is through the gates

or turbine chambers of the dam. But they can also use the lock chamber if a boat is going downstream.

{ Mote: Representative drawing, not to scale
Sources: LS. Army Corps of Engineers. LS. Fish & Wildlife Service

Graphic by ELIZABETH LAMDT # The Atlanta Journal-Constitution




Additional considerations for fish
passage projects

> Sediment (quantity and quality)
> Soclal (use of dam)

> Cultural resources (significance)
> Recreation (public use / fishing)
> Invasive species

> Hydrology




Want to learn more...peruse

the Gateway Fish Passage
www.gateway....




