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1

INSTREAM FLOW STUDIES
PENNSYLVANIA AND MARYLAND

EXECUTIVE SUMMARY

Existing procedures for determining instream flow protection levels have certain deficiencies,
which result in conflicts between agencies that regulate water supply withdrawals and agencies that
manage fisheries.  To overcome these deficiencies, the Pennsylvania Department of Environmental
Protection, the Susquehanna River Basin Commission, Pennsylvania Fish and Boat Commission, U.S.
Army Corps of Engineers, Maryland Department of the Environment, and the Biological Resources
Division of the U.S. Geological Survey cooperatively conducted an instream flow needs assessment
study.  The Chesapeake Bay Program also provided funding for the study.  The goal of the study is to
develop a procedure for determining instream flow protection levels that: (1) is based on fishery resource
protection; (2) is clearly applicable to Pennsylvania streams; (3) does not require expensive site-specific
studies; and (4) can be easily applied during the administrative review of applications for surface water
allocations.

The basic approach to the development of the procedure is to conduct instream flow needs
assessments at sites selected to be representative of a study region, and then regionalize the results of the
site-specific assessments to develop the procedure.  Only sites with reproducing trout populations and
drainage area less than 100 square miles were included in the study.

Physical habitat components of the Instream Flow Incremental Methodology were applied to
selected study sites in the Ridge and Valley Freestone, Ridge and Valley Limestone, Unglaciated
Plateaus, and Piedmont Upland study regions in Pennsylvania and Maryland.  The evaluation species are
brook and brown trout.  Habitat suitability criteria were selected from the literature, and tested to see if
they adequately represented habitat usage on Pennsylvania streams.  These criteria were found not to be
applicable to Pennsylvania.  New criteria were developed from the data collected for the transferability
study.

Study streams were selected from available information, and divided into segments based on
length of the stream.  Study sites were selected near the midpoint of each segment.  All study sites had
good access, reproducing trout populations, and good water quality.  Field data and hydraulic modeling
provided estimates of the amount of habitat available within a specified range of flows.  The amount of
habitat available for all life stages present in a defined season of the year was determined for that range of
flows.

A computer program was developed to estimate the effects of withdrawals and passby flows on
physical microhabitat and availability of flow for withdrawals.  The program estimates a number of
statistics of the impact for various combinations of withdrawal and passby flow for any project site in the
study regions, including the long-term (average annual) impact.  This computer program was run with
many combinations of species, withdrawal and passby flow for selected study sites within a given class of
study sites (study region, segment class) to estimate the average annual reduction in habitat resulting from
each combination.  These results were used to prepare graphs of constant habitat impact, and the percent
of time that water supply is unavailable, for different levels of impact.
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 The impact curves can be used to develop statewide policies regarding which impact curve(s)
should be used to establish passby flows.  They also can be used to determine impact of a proposed
withdrawal at any site in these study regions.  These curves also can be used by water purveyors to
analyze stream intake alternatives that meet state fishery protection levels on cold water streams having
drainage areas less than 100 square miles.  The determination of which impact curve(s) to use will have to
consider costs both to the environment and to withdrawal users.  Obviously, the curve with the lowest
habitat impact provides the greatest protection to the fishery habitat.  However, as the degree of habitat
protection increases, so does the percent of time that withdrawals cannot be made because of flow
limitations or passby flow requirements.

Although regional criteria have been developed, the computer program also can be used to
evaluate conditions not considered in the development of the regional criteria.  A regional hydrology
procedure has been developed to provide hydrology for the computer program.

A detailed description of the methodology developed and applied in this study, and
recommendations for additional studies, are presented.


