








Merced zone -8.61 7.09 -1.52 0.82
Mixing zone -9.80 8.19 -1.61 0.83
San Joaquin zone -8.84 8.22 -0.62 0.94
Day 3 (August 10/2007)

Merced zone -6.95 9.87 2.92 1.42
Mixing zone -7.93 11.55 3.62 1.46
San Joaquin zone -11.62 15.02 3.40 1.29

Figure 3 - Calculated vertical groundwater-surface water discharge (positive
indicates flow from groundwater into the river) based on javelin
temperature data and 1D heat transfer modeling results.

C#26" D-*$HET6#F-43) @-*$#);*$#-4.2/%roundwater-surface water exchanges were successfully quantified and
mapped at the reach scale at the UCM Flow Path site on the Merced River. Groundwater velocities were shown to
be heterogeneous about each transect with a small range (-1.82 — 4.80 cm/day) (Figure 3). Higher rates of
groundwater discharge are found on the right side of the river in both transects. Groundwater discharge velocities
were within range of previous studies at this site giving credence to the instrumentation, and method.

Diurnal temperature cycling is seen at all depths with varying degree of magnitude as a response to the surface
water releases. Diurnal variations are amplified during the transitional period in October and November. Surface
water temperature influences are evident in the variability of the groundwater velocity at the shallowest depth (0.5
meters). With an increase in depth, diurnal cycles are less evident, thus validating our method with findings from
previous investigations. As surface water flows stabilize in late November to early December, groundwater
velocities also show smaller magnitudes in diurnal cycling.

?8"#2"8'-1&4)B2"$/&'( . Employing the Surface water Modeling System (SMS) GUI for FST2DH, we are able to
develop hydrodynamic simulations quickly which capture the dynamics of the mixing process semi-quantitatively
(Figure 4). We are working to finalize the digital elevation map (DEM) and water boundary surface elevations (for
various flows) in order to create a more quantitatively sound calibration.
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CONTAM 02.6 Future Directions

In the upcoming year, we propose tasks in three main areas:
(1) continuing installation and development of a flow path-
reactive transport sensing platform by linking soil pylons,
groundwater nodes, and static river nodes through software
based on environmental process models, (2) extending the
timeframe of the river metabolism inquiry to encompass
inter-seasonal variation and the effects of reservoir
operation (e.g., rapid flow changes), and (3) refinement of
the hydrodynamic mixing model, including incorporation of
a metabolism sub-model.

Merced River

Figure 4 — Sample FST2DH model simulation; inputs
were volumetric flow calculated from cross-
sectional velocity magnitudes (T1, T2, and T3
designate locations of downstream, and two
upstream NIMS RD transects which constitute the
model flow boundaries).
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