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Results

Five years of using passive samplers during the summer months show that the concentration of N components in air is moderate to moderately high
(Figure 10). The Providence site usually experiences higher levels of both HNO3 and NH3 (summer averages 2.4 and 4.3 pug m*) than the Bull site (1.2
and 4.2 uyg m”). Background levels of HNO3 in summer should not exceed 0.4 ug m”, while those for NH3 in remote mountain locations in North
America should be less than 1 yg m”. Above-ground ion-exchange resin columns (2006-2009) show that total inorganic N deposition under the forest
canopy at Providence ranged from 5.6 to 11.3 kg ha™” (Figure 11). Under the forest canopy N deposition is significantly higher than in the open; open
areas are receiving more NH4-N than NO3-N. A smaller type of resin collector, placed on the ground at a grid spacing of 150 m (470 locations),
provides spatial resolution to N fluxes (Figures 6 to 9). These resins measured annual inorganic N deposition ranging from 5 to 11 kg ha™ yr" during
the 2004-2008 sampling period in the Bull watersheds and from 3 to 10 kg hayr" in the Providence watersheds. Fluxes of inorganic N in the shallow
mineral soil varied considerably by year, ranging from 2-3 kg ha™” yr" in both Bull and Providence watersheds in 2004 to 6-16 and 6-20 kg ha™ yr" in

the Providence and Bull watersheds, respectively, in 2008. Reasons for the large inter-annual variation are still under investigation, but point to the need
for good controls and background data in order to properly assess treatment effects. Johnson et al. (2011) report nutrient hot spots at both the sub-
meter and 2-m distances; we also see them at the 150-m scale (Figures 8 and 9).
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Nitrogen (N) is an essential nutrient for vegetation, but in excess it can be a stressor to vegetation, cause acidification of soils and
water, and water eutrophication. Thus it is important to understand the N budget (inputs, storage, and outputs) to evalutate forest
health and recommend management options. N content and fluxes in mixed conifer forests are being studied at the Kings River
Experimental Watersheds (KREW). Soon the effect of prescribed fire and tree harvesting on N in various components of the
ecosystem will be evaluated.
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Until recently, little was known regarding the thresholds at which various ecosystems in California are impacted by chronic N
deposition. Fenn et al. (2010) report the current understanding of the empirical critical loads (CLs) of N deposition at which
undesirable effects are observed for mixed conifer forests in California: 17 kg N ha” yr" for leaching to water and 3 to 5 kg ha”
yr’' for lichen responses. They conclude that Mediterranean forests are less prone to NO3' leaching than temperate catchments.
Management options for relieving N stress on forests are prescribed fire at repeated intervals in combination with reduced N

deposition.
Although atmospheric deposition is moderately high, it is not close to the empirical critical load that can cause N leaching to water (17 kg N ha™ yr™).

Water quality of the streams is quite good as one would expect from mountain headwaters where no new land disturbance has occurred for years.
Nitrogen is seldom above the detection level (0.05 mg L") in the Bull site, and the Providence site has streams with a small spring nitrate pulse.
Inorganic N is also not detected very often in the water collected from snow melt.

Stu dy Area Pathways of streamflow were determined for KREW using geochemical tracers (Ca*’, Mg”', K', and CI) and endmember mixing analysis. Three
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Figure 4. Nitrogen measurement instrument
locations in the Providence Creek site. Figure 8. Comparison of 2004 and 2008 NH4-N flux to mineral soils in Providence Creek site.
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