Quantifying Nitrate Loss Rates and Mechanisms in the Upper Floridan Aquifer Using Push-Pull Tracer Tests and Microbial DNA
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poorly understood.
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g Use microbial DNA and cDNA data to uncover nitrate Loss rates were not driven solely by redox state; nitrate losses were observed in anoxic and oxic aquifers
. D?n!tn.ﬂcatlon has b(.een docgmented transformation mechanisms. with and without carbon addition.
* Dissimilatory Reduction of Nitrate to | : h . It was unexpected that DNRA was a significant process at the anoxic site with nitrate-only addition.
Ammonium (DNRA) is assumed to be negligible EL'SWfZLTa“‘)” fwo Major Pathways: - 65% of dissimilatory nitrate reduction was conversion to ammonium.
In-situ transformation rates have not been measured. | DNRA: Nitrate conversion to Ammonium Nitrate losses were associated with assimilation and DNRA; however, these do not account for all observed

.| |Vitrogen is not removed from system. dissimilatory nitrate reduction.
—— Expected to occur in anoxic aquifer with high C:N ratio

%o;‘i"““ Denitrification may have occurred in microbial biofilms that were not sampled using the biological

Nitrate NARG

Research Questions ’
How do nitrate transformations vary across a e NifA- DNRA gene sampling of recovered tracer.

Nitrite NIRS

rEdOX grad ient N the U pper FIOrida N Aq | |fe r? o NON'RK DENITRIFICATION: Nitrate conversion to N, gas Question 2 Insights:

Nitric oxide 1 o | Reactive nitrogen is removed from system. . . i : i , i : : i
. . . & | - DOC addition greatly increased rates of nitrate losses in the anoxic aquifer but did not influence rates in oxic
What is the effect of dissolved organic carbon o | sz aquifer, suggesting oxygen inhibition of denitrification in the bulk aquifer.

' N:O Expected to occur only in anoxic aquifer with carbon
-8 NirS- Denitrification gene

(DOC) on observed nitrate transformation rates? Nirk- Denitrification gene - With no carbon addition, microbial conversion to ammonia (DNRA) and subsequent uptake or adsorption,
Fig. 6 Nitrate transformation pathways was favored in the anoxic aquifer.




