H11D-1300: Modeling of Reactive Transport of Nitrate in a Heterogeneous Alluvial Fan Aquifer, San Joaquin Valley, California.
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modeling to address the question: What causes heterogeneity of redox
conditions and denitrification at this site”
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Geographic setting

The study site Is located in the Central
Valley California adjacent to the Merced
River. In the summer of 2003, groundwater
wells and lysimeters were Installed along a
1-km transect extending upgradient from
the Merced River through an unfarmed
riparian zone, a corn field, and an orchard.
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Microbial measurements

Sediment core samples from above and below the water
table were analyzed for organic matter, nutrients, inorganic
chemistry, particle size distribution, and potential
denitrification using denitrification enzyme assays (DEA's)
based on the acetylene block technique. These data were
used to develop a model of microbial population based on
depth and sediment particle size distribution. This
iInformation will be used In future reactive transport models.
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A simple Kinetic model (solid line) typically provided a close fit to
experimental data (points). Fitter parameters included microbial
population and unlimited growth rate.
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Biomass varied by several orders of magnitude. The strongest
factor in predicting biomass was the depth of the sample (top left).
Multiple regression using grain size data and depth improved the
predicted values of biomass relative to use of depth alone (top
right and table below).
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Analyses of cores, drillers' logs, and previous interpretations of the For realizations representing a range of flow conditions, 3-D flow was computed Pore waters were analyzed quarterly for nutrients, anions, and cations.
local geology were used to generate maps of the boundaries between with boundary conditions Interpolated from a regional model. A random walk (Gases, and Isotopes confirm that denitrification is occurring at a slow rate
stratigraphic sequences and transition probability models of particle tracking algorithm was applied to the flow fields to simulate transport of across the entire site. Trends In concentrations of iInorganic carbon and
hydrofacies distributions within Holocene alluvium and pre-Holocene nitrate. Numerical results show that (1) the vertical strings of wells share more sulfate are cons_istent_ with use of qarbon or sulfide as electron donors.
fans. Multiple 3-D realizations were created and ranked based on common source areas than wells at similar depths and different horizontal These results will be incorporated In future reactive transport models.
lateral and vertical bulk-flow properties. !ooatims, and (2) the the error associated with SF6 age estimates increases with
Increasing groundwater age.
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Well color codes for sites 1, 2, and 3 (lighter colors for deeper wells)
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Term Coefficient SE 95% CI| of Coefficient

Intercept 12.3319 2.8163 0.0005 6.361610 18.3022

Clay -0.0376 0.1207 0.7594 -0.293610 0.2183

Silt -0.1511 0.0361 0.0007 -0.2277to -0.0745

Very fine sand -0.0035 0.0389 0.9290 -0.08591t0 0.0789
Fine sand -0.1763 0.0393 0.0004 -0.259610 -0.0931
Medium sand -0.0462 0.0217 0.0486 -0.09221t0 -0.0003
Coarse sand -0.1831 0.0473 0.0013 -0.2834to0 -0.0829

References:

Chares B, kratzer, Peter D . Dileanis, Celia Zamora, Steven B Silva, Carol kKendall, Brian A. Bergamaschi, and Fandy A
Cahlgren, 2001, Sources and Transport of Mutrients, Organic Carbon, and Chlorophyll-a inthe San Joaguin Fiver
Upstrearm of Yernalis, California, during summer and Fall, 2000 and 2001. U.5. Geological Survey Water-REesources
Imvestigations Report 03-4127. Sacramento, Califomia 2004,

LaBolle EM |, Qluastel J, Fogg GE, Gravner J, 2000, Diffusion processes in composite porous media and their numercal
integration by randorm walks: Generalized stochastic differential eguations with discontinuous coefficients. Water Resour

Fes 36 BS51-6RZ.

tarchand and Alwardt, 1975, Quaternary deposits, notheastern san Joaguin Yalley, Califomia. LS. Geological Sruvey

tineral Imvestigations field studies map MFE-943,




