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Statement of critical regional or State water problems:

Atmospheric depogtion of nitrate is the most Sgnificant input of nitrogen to forested
ecosystems, and the mid- Appa achian region receives some of the highest rates of
atmospheric nitrate deposition in the United States (Adams et d. 1993, Lynch et d .
1989-1994). Northern temperate forests were long considered to be nitrogen limited
systems, but recently this assumption has come under chalenge by researchers who have
discovered substantia export of nitrate-nitrogen in Sreams draining rlatively un
disturbed forested watersheds (Aber et a. 1989, Driscoll et d. 1989, Johnson and
Lindberg 1992, Murdoch and Stoddard 1992, and Peterjohn et . 1996). High rates of
atmospheric nitrate deposition in the region could be directly responsible for high nitr
ate-nitrogen export. While this phenomenon has been documented in broad surveys of
European forested catchments (Dise and Wright 1995), rates of atmospheric nitrate
deposition were not strongly correlated to stream nitrate loads in the most extensive surv
ey of forested watersheds in North America (the Integrated Forest Study) (Johnson and
Lindberg 1992). There may well be a correlation between atmaospheric deposition and
stream nitrate loads that is not demonstrated by anayses based on rates. Through isot
opic separation, it i~ now possible to determine the percentage of stream nitrate which is
of atmospheric origin (Durka et d. 1994). Hopefully, thiswill alow usto establish a
more direct link between atmospheric nitrate deposition and stream nitrate | oads.

Increased nitrogen leaching from forested watersheds will contribute to the
eutrophication of large downstream water bodies such as the Chesapeake Bay. High
nitrate export from forested watersheds could aso accelerate leaching of base cations



from soi | and lead to soil acidification and forest decline. The potentia regional water
quality impacts of forested watersheds reverting from nitrogen sinks to nitrogen sources
are quite large, considering the Chesapeake Bay watershed is 60% forested. Policy ma
kers and state and federd agencies would be very interested in any increasesin nitrogen
export from forested watersheds within the Chesgpeake Bay drainage because nitrogen
incresses could serioudy impair current and future efforts to rectify eutrophication
problemsin the Chesapeake Bay. Evidence of adirect link between atmospheric nitrate
deposition and high nitrogen export in streams could indicate a need for reductionsin
NOx emissions & the regiond and nationd level.

Statement of results or benefits:

This project will yield an assessment of the relative contributions of aimospheric nitrate
to stream nitrate by analyzing isotopic signatures of 180 and 15N in each source. This
information will be of utmost importance in the development of adirect |i Nk between
atmospheric nitrate deposition and nitrogen export from forested watersheds. This study
will be part of alarger funded study investigeting the causes of nitrogen export variations
from 100% forested basins. One possible cause is that sgnificant proportions of
atmospheric nitrate deposition are contributing directly to stream nitrate without being
cycled by microbes or vegetation. The proposed study will test this potentid cause of
dtream nitrogen variations, which would not have been possbl e with current funding.

Resultswill dso ad in the determination of the extent of nitrogen saturation within the
mid-Appdachians. Here, nitrogen saturation is defined as the availability of nitrogen in
excess of biotic demand and it occurs in successve stages that reduces the ecosystem's
ability to retain nitrogen. It is hypothesized that larger percentages of atmospheric nitrate
in sream nitrate are indicative of a more nitrogen saturated ecosystem, because the
microbes and vegetation will have reached their retentive ¢ apacity in a saturated
ecosystem 0 |ess atmospheric nitrogen inputs will have the opportunity to be cycled.



