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FISH PROTECTION RESEARCH

Phase Il: EPRI-Sponsored Laboratory Evaluation of Factors Affecting Larval
Fish Return Systems at Cooling Water Intake Structves

Background

Section 316(b) of the Clean Water Act establishes the
requirements for fish protection at power industry
cooling water intake structures (CWIS). Power facilities
needing to meet compliance and reduce entrainment of
fish eggs and larvae at their CWIS have limited options.
Technologies such as fine-mesh traveling screens that
can be installed in existing intake bays with minimal
structural modifications have the greatest potential for
wide-scale application.

However, after the collection and transfer component of
fine-mesh screens, the surviving eggs, larvae and larger
juveniles may be subjected to stressors associated with
a fish return system back to the source waterbody.

In 2008, EPRI sponsored a laboratory evaluation to
determine the mortality of larvae subjected to return
pipe stressors. In particular, the project evaluated the
survival of larval fish exposed to several velocities and
drop heights at the outfall of a fish return pipe.

Phase Il Fish Return System Testing Facility

This 2008 Phase | study determined that fish survival
overall was high but variable by species. The highest
survival observed was for channel catfish. There was a
trend toward decreased survival at higher velocity and
higher drop heights. In general, survival increased as
fish developed (i.e., bigger fish had higher survival).
However, there was a drop in survival for some species
during the transition period from yolk-sac to post yolk-
sac.

Based on the Phase | results, several additional
variables were selected for evaluation in 2009 Phase I
testing. Due to site-specific concerns with constructing
or redesigning a fish return pipe at an existing facility, it
was determined that additional variables

should include a longer run, elevation drops, and bends
and turns.

9 mm Common Carp Post-Yolk Sac Larvae

Objectives

The main objective of the 2009 study was to construct a
conveyance system that would include these additional
stressors. The Phase Il pipe was approximately 430 feet
in length and included a 2 foot drop, a large radius turn,
and four 180 degree and two 45 degree turns. In
addition, one of the 2008 Phase | return pipes was also
tested, to allow for a comparison to the 2008 data.

The 2009 testing also looked at intermediate-sized fish
(6 to 30 mm) in an attempt to determine the lengths at
which high survival begins to occur among each species
tested.

Preliminary Results

- Fish return length, drops and bends do not appear to
be a substantial contributor to mortality.

- In general, overall survival was high for all species at
each testing configuration.

- Survival appears to decrease at the point when an
organism develops scales and body mass; a similar
trend was seen in 2008 when fish transition from yolk-
sac to post yolk-sac.

- Once fish finish the transitional stages and reach a
larger length higher survival begins to occur. This
length varies among species.

Results are available to EPRI members; non-EPRI
members requesting the report should contact Doug
Dixon at: ddixon@epri.com
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