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CONGRESSIONAL DISTRICT: Ninth
STATEMENT OF CRITICAL REGIONAL AND STATE PROBLEMS

Nitrogen (N) and phosphorus (P) are two important contaminants affecting the health of
the Chesapeake Bay. In 1985, Virginia, Pennsylvania, Maryland, and Didrict of
Columbia, sgned an agreement to achieve a 40% reduction in nutrient | cadingsto the
Chesapeake Bay by year 2000. However, according to the National Research Council
(NRC, 1993q), current effortswill not be adequate for meeting thisgod. In order to fulfill
the 40% reduction god, various B MPs were adopted by different s tates. To monitor the
changesin the N and P discharges from the watersheds resulting from B MP adoption,
severd watershed studies, such asthe Nomini Creek watershed study in Virginias
Coadtd Plain, wereinitiated in the Chesapeake Bay drainage basin. However, evauation
of the BMPsimpact on water quality has been faced with different levels of uncertainty,
depending on the site specific characteristics and type of water bodies targeted (surface
water or groundwaeter) (Clausen, 1992; USEPA, 1993). Dif ficulty in evauating the BMP
effects on N and P contamination of surface and groundwater at watershed scale sems
from: @) interconnection between the surface and groundwater, b) inherent variability in
soil-ar-water processes that affect the movement a nd attenuation of N and P; ¢) natura
sources of N aswell as P in the environment; d) the lag time between the B MP
implementation and thelr effect on the water qudity; €) sgnificant varigbility in
amospheric N and P loadings, and f) insufficient BMP implementation level.

Current gpproaches of evaluating the B MP impact assessment are mogily limited to
comparing the pre-BMP and post-BMP water quality data (USEPA, 1993). However,
such an gpproach can be flawed due to: @) inability to determine the lag tim e which
results in inaccurate comparison of the pre-BMP and post-BMP data; b) inability to take
into account the entire N and P cycling, including



the variations in atmospheric depasition sources; and ¢) over reliance on Satistica
methods as opposed to the mechanistic approaches that take into account the different N
and P fluxes, sources and sinksin the watershed. A factor usu dly ignored in the
watershed-scale BMP impact studies, is the economic impacts of BMP adoption on
farmer's net return. Magbley (1992) noted that economic assessment of the BMP
implementation can greatly increase the economic efficiency of the BMP monitor ing
programs and thus facilitate selection of cogt-effective BMPs for achieving water quality
improvements.

State and federa agencies critically need a holistic gpproach for evauating the BMPs
effectiveness at the watershed scale. Such an approach should consider important N and P
fluxes and the spatid and tempora changesin the N and P sinks and sourcesin the
watershed to evauate the long-term impacts of BMPs. Long term N and P watershed
mass balances are essentia for understanding the transport of these nutrients to the
Chesapeake Bay (NRC, 1993a). Despite their increasing importance , the mass balance
and flux of N speciesin many types of watersheds, including those in the Chesapeake
Bay region, have not been well characterized (Bohlke and Denver, 1995). The long-term
watershed scale N mass balances, fluxes of N species, and retenti on of the atmospheric
N in the forested and mixed landuse watersheds, have not been investigeted in the
Chesapeake Bay regions. Lack of adequate knowledge regarding the BMP impact &t the
watershed-scale, and the scarcity of information regarding the water shed mass balances
of the N and P, demondtrate the need for development of a framework for evauaing
watershed-scale BMP impacts. Moreover, the N and P mass balances also need to be
characterized to assigt the federa and state agenciesin achieving the 40% nutrient
reduction god of the Chesapeake Bay.

STATEMENT OF RESULTSAND BENEFITS:

In the proposed research, we plan to study the impact of B MPsin aVirginia Coastdl
Plain watershed by employing the mass balance modeling approach. We will construct
and analyze the watershed level N and P mass balances for crop seaso n, annual, and crop
rotation time scales, using the ten year (1986- 1996) monitoring data collected at the
Nomini Creek watershed in the Virginia Coastd Plain. The lessons learned from this
study will be utilized to develop aframework for evauating the watershed-scale BMP
impacts. The results of this study could answer the following questions concerning
effects of BMPs a the watershed scale and the role of atmospheric deposition asa
nonpoint source of N and P, in the Chesapeake Bay drainage basin' @) were the BMPs
aufficent to cause the change in surface and groundwater quality or did the response to
BMPs occurred due to variability in precipitation and atmospheric N and P loadings; b)
what isthe lag time for surface and groundwater response to BMPs ; ¢) what
improvements can be made in future studies aimed a evauating BMP responses at
watershed scae using the framework developed in this study; d) whét is the economic
impact of BMP implementation on farmer's net returns; €) whét is the rdative co
ntribution of amospheric deposition as asource of N and P in forested and mixed
landuse watersheds; and f) whét is the extent of the tempord variahility in the
atmospheric and agricultura sources of N and P.



The proposed research will be the firgt of its kind in the Mid-Atlantic Coastdl Plain to
sudy the long-term N and P cycling at watershed scale. The results of this study could be
used to evaluate the long-term impact of BMPs on the N and P discharges from the
Chesapeake Bay watersheds and the impact of these discharges on the Bay hedth. This
information is critica in designing effective nonpoint source pollution programs for
reducing the N and P loadings to the Chesapeake Bay (NRC, 1 9933).



