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Statement of Critical Regional Water Problems

The Federd Water Pollution Control Act of 1972, the Clean Water Act of 1977, and the
Water Quality Act of 1987 (Section 319) collectively provide federa legdation designed
to control nonpoint source (NPS) water pollution. In response, states in the southern U.S.
have designed Best Management Practices (BMPs) to minimize the impacts of forestry
practices on water quaity. Forestry practices such as harvesting may result in soil
eroson, nutrient loss, and resultant NPS pollution in the form of sediment and nutrient
delivery to streams that not only produce potentia degradation of water qudity, but also
can potentialy dter aguatic habitat and endanger aguatic biota.

Streamside management zones (SMZs), designed to provide intact or selectively
harvested forest buffers between slviculturd activities and adjacent streams, are being
used as a component of BMPs to maintain streeamwater quality, aquatic habitat, and
aquatic biota by minimizing sreamwater temperature changes and the transport of
sediments, nutrients, and pesticides into surface waters. However, scientificaly-based
assessment of effectiveness of these measures, particularly in relation to protection of
aquatic habitat and maintenance of aquatic communities, has been lacking because
monitoring programs have not been widely implemented. If landowners are expected to
enthusiagticaly incorporate SMZsinto their forest management protocols, then it is
necessary to quantify the benefits of this practice in forested watersheds of Mississippi.



Statement of the Results, Benefits, and I nfor mation Expected From This Project

The central hypothesisto be tested by this project is that SMZs effectively protect
sreamwater quality, aguatic habitat, and aguatic biota from forest-harvesting operations
in the Upper Coastd Plain region of Missssippi. Specific hypotheses to be evaluated
include: (1) increased width of SMZs will improve SMZ effectiveness ; (2) SMZ
effectivenessis afunction of updope harvesting practices, dope steepness, il
erodibility, 9ze of harvesting operation, and residua overstory within the SMZ; and (3)
relationships between SMZ characterigtics and streamwater quality, aguatic habitat, and
aquatic biotawill diminish over time since harvesting. Data collected from at least 30
logging operations with arange of existing SMZs on perennid streams during the two
years of the proposed study will be used to test these hypotheses.

Thefindings of this project will be used to support the implementation of NPS abatement
programs such as slvicultura BMPsin Mississppi. Specificdly, this project will provide
aquantitative measure of the effectiveness of SMZs for mitigation of erosion,
sedimentation and subsequent impacts on aguatic habitat and communities in association
with forest-harvesting activities. The research watersheds proposed for evauation will be
utilized as demondtration aress for slvicultural BMP workshops and related technology-
transfer activities conducted by personnd from Missssppi State University, government
agencies, and private timber companies. Research results will be presented at regiona
and nationd scientific meetings, submitted for publication in peer-reviewed journds, and
mede available to the public. This study will dso provide training in forest management
and policy, forest hydrology, silviculture, and stream ecology for graduate and
undergraduate students who are initiating careers in natural resource management.

Nature, Scope, and Objectives of the Resear ch

Silvicultural best management practices (BMPs) have been widdly accepted as effective
management tools to minimize nonpoint source (NPS) pollution associated with forest
management activities. However, scientificaly-based assessment of effectiveness of
these measures, particularly in relation to protection of agquatic habitat and maintenance
of aquatic communities, has been lacking because monitoring programs have not been
widdy implemented. Streams de management zones (SMZs) are commonly implemented
to protect aquatic functions and values. But decisons regarding SMZ width and intengty
of harvesting within SMZs can il benefit from evauations of the responses of aquatic
habitats and the communities they support to SMZ dternatives. Acquiring quantitative
information of effectiveness across an array of SMZ widths and leves of management
activities within SMZs will enhance our &bility to improve these management practices
and thus help achieve or maintain sustainable forest management systems.

Evduation of SMZs hastraditionaly relied on assessng physicochemica responses of

the stream (Comerford, et d., 1992). However, this approach is limited because sampling
isusudly done a one point spatially and temporaly and many of the metrics can vary
over time scales of hours. As such, spatial and tempora variations in physicochemical
properties can mask responses to forest management activities occurring upsope from



the stream. Combining physicochemical, habitat assessment, and biomonitoring offersa
more powerful tool to accurately evauate SMZ effectiveness.

The overdl objective of the proposed study is to evauate the effectiveness of different 1)
SMZ widths, 2) resdud amounts of resdua overstory within SMZs, and 3) amounts of
time since implementation of SMZs currently used on intensvely managed loblally pine
(Pinus taeda) plantations in Mississippi. This study will aso determine relationships
between SMZ characteristics and responses of physicochemicd, habitat, and biotic
stream properties. Outcomes of the proposed research will enable forest managersto
modify ineffective BMPs and to promote BMPs which are meeting management goals.



