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trending faults (e.g., Mud Volcano Basin Fault, Herz Fault, Sage Hill Road Fault). The
results of this study can also be used to evaluate fully 3-D forWard modeling methods.

The use of magnetic methods is important for geothermal resource exploration
and characterization. Ground magnetic data is effective for high-resolution delineation of
faults that conduct thermal water and are concealed by alluvial deposits. Identification of
these hydrologically significant faults is critical for exploratory drilling site selection and
for siting production and injection wells. A vertical magnetic susceptibility profile
generated from rock core measurements yields important property information for
forward modeling of aeromagnetic data and shows promise for delineating permeable
fractures.

Temporal variation in boron and chloride concentrations in the Flame well
indicates increased thermal water in the alluvial aquifer during the. monitoring period
from 1985 to 1990 that may be related to geothermal injection. The boron and chloride
variation along the local mixing trend and the location of the Flame well along the trace
of the Mud Volcano Basin Fault (MVBF) suggest that this fault represents one
connection between the geothermal system and the alluvial aquifer. The Pine Tree Ranch
#1 well, located 30 m (98 ft) west of the Flame well, also displays an increasing
component of thermal water along the local mixing trend but with concentrations of only

. 20% relative to the Flame well. This illustrates that migration of geothermal water
occurs within a narrow zone along the permeable fault. The lower boron and chloride
concentrations suggest that thermal water is conducted along the MVBF in a narrow
preferential flow path. Ground magnetic transects show pronounced magnetic low
anomalies associated with the MVBF. Steam vents confirming the location of the fault
were observed at the location of the magnetic low. The magnetic low anomalies allow
delineation of the fault trace where obscured beneath alluvial deposits. Forward
modeling results of the ground magnetic data for Transect 4 indicates that the best fit is
obtained using a 5 to 10 m (16 to 33 ft) wide alteration zone to represent the MVBF. The
model results support water chemistry data that suggest the MVBF is a narrow permeable
zone for preferential flow.

Future Investigations
The alluvium thickness map derived from potential fields modeling and well log

data indicates the western portion of the Mount Rose Fan and the northwest portion of the
Galena Fan contain the thickest alluvial fill. Additionally, the modeled thicknesses of
volcanic rocks are significant in these portions of the basins. These results suggest that
future water supply development by Washoe County should focus on these areas.

For the potential field models, altered granodiorite and metamorphic rocks were
modeled to represent the geothermal reservoir. A thick zone of these altered rocks that
coincides with a north-trending fault along the west flank of the Steamboat Hills suggests
an up-flow zone of thermal water may be responsible for this feature. Drilling
exploration slim holes in this area should be conducted to test this hypothesized up-flow
zone. Better understanding the geothermal system and perhaps additional geothermal
production could be realized if an up-flow zone were found in this area.

The results of boron versus chloride time series data indicate preferential flow of
thermal water along north-trending faults (e.g. Mud Volcano Basin, Herz, Sage Hill
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Road). These results suggest that important information could be gained by conducting
tracer tests. Tracer studies would be useful for confirming the flow path of thermal water
from the geothermal system to the alluvial aquifer and for estimating hydraulic
conductivity of and flow velocities along these faults. A tracer test at the CPI Cox-Il
injection well with monitoring at the Pine Tree Ranch #1 and #2 wells would allow
characterization of the MVBF. Characterization of the Herz Fault could be accomplished
with a tracer test at the FWC IW-2 or IW-3 injection wells with monitoring at Herz
Geothermal, Herz Domestic, and NDOT (replacement for Brown School well). The
tracer compounds 1,5-napthalene disulfonate, fluorescein, and rhodamine WT have been
found to act conservatively and remain stable in the FWC production area at Steamboat
Hills (Rose et aI., 1999; Rose and Adams, 1994). Using a batch of these compounds
would allow for evaluation of their effectiveness as conservative tracers in the higher
temperature CPI field and in the alluvial aquifers. Additionally, a tracer test performed at
the CPI CoxI-1 with monitoring wells in the FWC production field may help resolve the
whether a single geothelTIlal system or two separate systems exist at Steamboat Hills.

Analysis of interference tests by Petty (1992) indicates that the CPI production
zone re,ceives pressure support from injection at the Cox I-1well; however, Sorey and
Colvard (1992) suggest that data from these tests are difficult to interpret and provide no
conclusive evidence of pressure support. The conceptual model developed from this
study indicates the Cox I-I injection well is located at the southern end of the Mud
Volcano Basin Fault and geochemistry data indicate that this fault conducts thermal fluid
toward the north into the alluvial aquifer. Although the 3-D model of subsurface
geologic structure developed here does not directly resolve the pressure support debate, it
does provide a more detailed geologic framework for future analysis and system
modeling. This new geologic model will be useful for reanalysis of production and
injection well locations.
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