Introduction

 The goal of this research is to analyze the correlation
between well logs, fault densities, and seismic data to
better understand the Brady’s (Fernley, NV) geothermal
system

e Specifically, this project aims to model the faulting and
lithology to understand the water flow through the
system.

Overview of the Faulting at the
Geothermal System
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Figure 1: Shows the faulting planes in red and green. The green plane is one modeled in
Figure 2. The geophone locations are show as the blue diamonds. The contour lines show
elevation changes in 2.5m increments.
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Figure 2: Shows an are of interest where the well logs are located. The faulting plane
shown is created from the green faulting plane in Figure 1, and displays how the lithology
changes.
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Cross Section View of the Well Lithology

Initial Migrated Volume Phase 3

\] [Pt (SSTVD 493 m o @o_1pain (ssvoj [« - iSaRamISSVOL N OSSO

SSTVD| litho | [ssTvD| litho | [ssTvD| litho . 5STVD| litho | [ssTvD| litho | [ssTvD| litho | [5sTvD| litho .
1:4553|1 A 1:4&53“) 11 |[1:4553(0 1 1:4553 (0 11 1:4553|0 11 1:4553|1 5l |1:4553(0 11

41754 litho 4| [-==2

.
[
o

41334 ] -424%.4) 7 23T —:

-4000)
-4000)

HENEAN &

3674 38

Dz

Haorizon 4 /

EDD] -2400%  (-2600) (—EEtCIDj -3000%  (-3200%  (-3400) (-3600) (-3800 [—lDDDj g

bO0) (24007 (-2600) (-2800) (-3000) (-3200) (-3400) (-3600) (-3600) (-4000)

0y (-2400) (-2600) (-2800) (-B0P0) (32000 (-3400) (-3600) (-3800) (-4q00)
h0) (-2400) (-2600) (-2800) (-3000) | (-3200) (-3400) (-3600) gaieuj (-apOT)

(-2200) (-2400) (-2600) QEBDDP (-3000) (-3200) |(-3400) (-3600) (-8800)

-EEDU} (-2400) (-2600) (-2800) |(-3000) (-3200) {3400) (-3600) (-B800)

o200y (-2400) (-2600) (-2800) (30007 (32007 (-3400)

| =

Figure 3: A cross sect/on created from the well logs near the survey. This cross section lies North -South through the
wells. Horizon 4 shows a faulting feature, supported by Figure 2.

Lithology Description

Qfo Old alluvial fan deposits, early to middle Pleistocene

Qfi Intermediate age alluvial fan deposits, late Pleistocene

Qfw Subaerial deposits of the Wyemaha alloformation, late Pleistocene
Qaytu Young fan alluvium with massive lithoid tufa deposits

Qfy2 Young alluvial fan deposits, latest Pleistocene to early Holocene
Qfy1l Young alluvial fan deposits, middle to late Holocene

Qfy Young alluvial fan deposits, undivided

Qa Alluvial deposits of recently active washes, late Holocene
Qx Disturbed areas, undivided

Qm Mine waste

Table 1: This a legend for all of the geology shown in Figures 1-3.
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F/gure 4: Shows all of the shot (Yellow) and receiver (Red) locations used to create the migrated volume shown in F/gure
5. The spacing varies across the survey, and the shots are much more spread than the receivers.
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Figure 5: This is the preliminary migrated section of the geophone data. There is possible structure at
200-400m depth. This apparent feature dips at about 38deg, which is slightly shallower than the dips
in the faulting features seen in the model which are around 45deg. This difference could be
attributed to error in the simple velocity model used.

Conclusions

* The well logs correlated excellently with the faulting planes
present in the geothermal system.

* The geology shows a distinct shift, shown in Figure 2, which
contributes to the path the water flows along.

* The preliminary migrated volume made from the Phase 3
geophone data, shows a similar feature to the faulting in the
model.

 Further work will be done to better image the area under the
nodes, in order to image more of the faulting planes with
greater accuracy.

Acknowledgements

This research was made possible by the PoroTomo team. The
PoroTomo project was funded in part by the Office of Energy
Efficiency and Renewable Energy (EERE), U.S. Department of
Energy, under award numbers DE-EE0006760 and DE-EEO0005510.
| would also like to thank the Colorado School of Mines’
Undergraduate Fellowship Program for funding this opportunity.

References

Feigl, Kurt L., and others. Overview and Preliminary Results from the PoroTomo Project at Brady Hot
Springs, Nevada: Poroelastic Tomography by Adjoint Inverse Modeling from Seismography,
Geodesy, and Hydrology. Presented at Standford Geothermal Conference

Queen, John H., and others. Surface Reflection Seismic and Vertical Seismic Profile at Brady’s Hot
Springs, NV, USA. Stanford University, California. Feb 22, 2016.

Siler, D.L., Hinz, N.H., Faulds, J.E., and Queen, J., 2016, 3D analysis of geothermal fluid flow
favorability: Brady’s, Nevada, USA: The 41st Workshop on Geothermal Reservoir Engineering,
Stanford University, p. SGP-TR-2009.




