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Fish Passage &

It’s Not Just Dams and Salmonids

f not properly designed, man-made

structures placed across streams and

rivers can block the natural movement
patterns of migratory fish, often resulting
in a marked reduction in fish production
over the years. Fish barriers include large
hydropower or flood control dams on
sizable rivers as well as the more numerous
mill or low-head dams on smaller streams.
Culverts and utilities create additional bar-
riers to aquatic organisms where roads and
pipelines have been built across streams.

Restoring the passage above barriers to
historic spawning grounds for anadro-
mous fish species has been a major focus
for fish restoration efforts throughout the
Chesapeake Bay watershed. Anadromous
fish, such as herring and shad, are species
that live in saltwater but enter freshwater
streams to spawn. Juvenile anadromous
fish often relocate during their freshwater
life stage in response to seasonal differences
in available food and shelter;

ultimately, they require
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American Shad: Alosa sapidissima
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Wide, shallow flow prevents fish from moving freely upstream and downstream.

downstream passage to the Chesapeake
Bay and ocean.

From 1998 through 2005, the Chesapeake
Bay Program states and their partners
collectively restored 1,838 miles of spawn-
ing habitat by either removing dams or
providing natural fishways,
bypass channels, or
fish ladders around
barriers. The target
anadromous species
for restoration include

American shad, hickory shad, alewife
herring, blueback herring, yellow perch,
and white perch. In 2005, the Bay program
partners set a new fish passage goal of 100
fish passage and/or dam removal projects
through the year 2014, corresponding to
an additional 1,000 miles of tributary
habitat for migratory and resident fish.

As the evaluation of existing blockages
moves higher in the watershed to smaller
tributary streams, the fisheries typically
shift their focus to resident species.



Erosion at the downstream end of a culvert creates a drop-off (waterfall), blocking fish passage.

Resident fish spend their entire lives in
freshwater, though many species move
upstream or downstream to seek food,
shelter, or spawning habitat. While the
migratory needs of resident fish have
received far less attention than anadro-
mous species, there is increasing interest
in evaluating existing blockages and
designing new stream crossings that
effectively allow passage for resident
fish and other aquatic life. In fact, many
agencies in the Mid-Atlantic region now
require both anadromous and resident fish
passage considerations and designs for

new stream crossings.

Assessing and designing a stream crossing
is a complex process. A culvert is con-
sidered a blockage if it fails to allow
passage of a designated species at or below
a designated stream flow. The designated
stream flow is generally baseflow (i.e., the
typical background flow in the absence
of storm-related runoff). Using statistical
analysis, the baseflow is obtained from
available stream gauge data for local, similar-
sized watersheds.

A target species should be set for design
parameters. Generally, a species with a
relatively slow swimming speed and low
jumping ability that is relatively abundant in

local streams is chosen as the target species.
Assessment  of fish passage through
culverts in varied stream conditions relies
upon the application of models with many
assumptions related to stream hydro-
logy, culvert hydraulics, fish swimming
performance, and fish behavior, especially
seasonal movements. However, the value
of modeling results is often constrained
by the underlying assumptions, and there
is currently very limited information
available to validate the assumptions.
The challenge is to determine and com-
pare swimming performance of the target
species and life stage with hydraulic
conditions inside a culvert across a range of
stream flows. Unfortunately, the amount
of information currently available for
resident fish species of different ages is

extremely limited.

In summary, many existing stream crossing
structures block the natural movement
patterns of fish and reduce fish production.
Design standards for fish passage will
be greatly enhanced as new information
is discovered on the behavior and per-
formance of appropriate target fish. The
goal for transportation-related projects
will be to maintain the long-term survival
and sustained production of fish and
aquatic ecosystem health while con-
tinuing to provide opportunities for road
construction and access.
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