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Temperature Measurements

Thermochron iButtons (Embedded Data
Systems) capable of recording tempera-
tures from -S to 26°C with a resolution of
<0.0625°C and an accuracy of 0.5°C were
used in this study. Each monitoring well is
equipped with five evenly spaced iButtons
attached to a 0.5 inch I.D. PVC pipe. In
order to prevent vertical mixing intervals
are discretely separated using santoprene
rubber washers. The upper most logger is
located in the surface water environment,
while the upper most baffle is located at
the bed surface to prevent surface water
infiltration within the well.

Temperature measurements are recorded
by the iButtons in three hour intervals,
and downloaded to a laptop computer
upon removal of the baffle assembly. The
iButtons used in this study began
recording temperature data in early
October 2007, and will continue through
the Fall of 2008.

Figure 4: Monitoring Well Network

Spawning Section: Groundwater Discharge (gaining) Conditions

Figure 6: Temperature vs. Time (6.3)

Figure 7: Modeled vs Observed (6.3)

Non-Spawning Section: Groundwater Recharge (losing) Conditions

Figure 8: Temperature vs. Time (8.1)

Modeling and Parameter Inversion

Figure 9: Modeled vs. Observed (8.1)

The one-dimensional thermal advection and dispersion equation (see Equation (1)) is solved using finite
differences. The vertical groundwater flux (velocity) is estimated by comparing field observations and model
simulations of vertical temperature profiles. The best fit estimate of velocities is obtained by minimizing the

sum of the squares of the residuals between observations and model simulations. All other parameters in
equation (1) are estimated independently using empirical relationships defined in Lapham (1989) and

Domenico and Schwartz (1998).
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k = water-porous medium matrix thermal
conductivity

v, = vertical groundwater flux

¢, = water heat capacity

p, = water density

¢ = water-porous medium matrix

heat capacity

p = wet bulk density

Future Work

A pressure transducer and custom designed inflatable packer
will be used to measure the pressure difterential between the
surface and sub-surface water. Vertical estimates of sub-surface
water velocities will be computed by solving Darcy’s Law and
independent estimates of hydraulic conductivity. Simultaneous
inversion of both temperature and pressure data will provide
refined estimates of sub-surface water velocities in two
locations containing both spawning and non-spawning habitat.

Conclusions

Preliminary results indicate that the presence of groundwater
discharge (gaining conditions) is a factor associated with coaster
brook trout spawning site selection.
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