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Assessment of Entrainment and Impingement at the Claytor Hydroelectric Project

The Claytor Lake Entrainment/Impingement Assessment was begun in March 2007, following a
draft Table of Contents (TOC) submitted with the initial progress report. The assessment is
largely a desktop study augmented by a field intake velocity component. Progress on portions of
the report drafted since the last progress report for May 2007 is discussed below, following TOC
section numbering. Drafts of Sections 1.0, 2.0, and 3.0 were largely completed earlier, as outlined
in the previous progress report. Since that submittal, information was received from operations
staff to complete descriptions of turbine configurations that will be used, along with other
information developed, to prepare Sections 4.0, 5.0, and 6.0.

The severe drought in the southeastern US has precluded collection of planned field velocity data
at different operational levels. Originally scheduled for earlier in 2007, the 4™ quarter of 2007
was identified as the back-up period for this phase of the study. Data collection may be further
delayed into 2008 until inflow and project operations return to normal levels.

The draft of Section 4.0 contains a comparative analysis of the Claytor Project to other sites
where entrainment data were obtained, particularly those listed in an EPRI database. Compared to
most of the projects in the database, Claytor has larger turbine units, greater overall hydraulic
capacity, and a higher net head.

Most of Section 5.0 has been drafted. The various subsections address potential entrainment rates
for the target fish species in Claytor Lake, using largely EPRI data, describe cavitation potential
of the Claytor units, and develop fish turbine passage survival assessments. For the latter, general
survival estimates were derived from the EPRI data. Additionally, several empirical studies of
passage survival at Francis units were included for several of the Claytor target species such as
smallmouth bass. The task of calculating blade strike probability remains, as additional turbine
configuration data are needed.

Work on Section 6.0, the overall assessment, has begun. The assessment examines factors such as
intake siting, including depth and relation to the littoral zone, species composition in the
reservoir, hydraulic capacity, and water quality, among others. For Section 7.0, the literature
utilized to prepare the swim speed information was previously submitted; additional entrainment
literature citations are also being compiled.
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The Claytor Lake Entrainment/Impingement Assessment was begun in March by developing the
attached Draft Table of Contents (TOC). Portions of the report drafted to date are discussed
below in reference to the TOC section numbering.

Drafts of Sections 1.0, 2.0, and 3.0 are largely completed. The following refers to sub-sections of
Section 2.0. A suitable map to accompany the report would be that included in the AEP Study
Plan. The map can be inserted at any time. Some data on project specifications has been received.
Additional information on other project specifications such as the number of buckets on the
Francis runners is needed. (More detailed turbine specification data will likely be needed to
perform some of the mortality/survival calculations in Section 5.4). Some detail that describes the
“restricted peaking” operations in the summer months is also needed. After reviewing available
literature, no species of concern (sub-section 2.4) were identified in Claytor Lake.

Finally, Normandeau has had discussions with AEP personnel about available evidence of
entrainment or impingement problems (sub-section 2.5). Direct evidence of entrainment is
available only for alewife, as they have been collected as they are transported through turbine
penstocks in moribund condition in winter. Indirect evidence of striped bass, hybrid striped bass,
and gizzard shad entrainment exists as populations of these species have become established
downstream as far as Bluestone Lake in WV. However, the evidence is indirect since emigration
out of Claytor Lake could also have occurred via spillage; exit routes have not been determined.
VDGIF, through various reports prepared by John Copeland, has expressed interest in learning
more about striped bass or hybrid striped bass juveniles or adults exiting Claytor Lake through
tagging studies. Telemetry and conventional tagging studies’ results were reported in Masters
Theses from VaTech. No information on exit route or entrainment of the target species resulted
from these studies.

Swim speed information (Section 3.0) for 8 of the 11 Claytor Lake fish species of interest was
located. Data for spotted bass, black crappie, and hybrid striped bass was lacking. However,
sufficient data for closely related species (congeners) in each instance enabled reasonable
estimates of swim speed to be determined. For example, white crappie information was used to
estimate swim speed of black crappie. Among the 11 species, black crappie and bluegill appear to
be the poorest swimmers.

Within Section 5.0, only sub-section 5.1 has been drafted. Sub-Section 5.1 addresses the life
history characteristics and behavior of the 11 species of interest as related to the entrainment
potential through project turbines. Information was compiled on distribution and abundance of
these species in Claytor Lake, and other species characteristics such as intra-lacustrine
migrations, juvenile dispersal, or cold tolerance that might affect a species’ susceptibility to
entrainment.

No work on Section 6.0 has begun. In Section 7.0, the literature utilized to prepare the swim
speed information (sub-section 7.1) has been compiled in a draft bibliography. The swim speed
bibliography is attached to this progress report.
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