UNIVERSITY
OF NEVADA

® Reno

Backgroun

Purpose
« Database constuction and maintenance. Moti vation
e |dentify data gaps.
e Bvaluate geothemometers using histoical data. e Update Billetin 91 published in 1979.
e Identify new sites to be sampled and sample them. ® Have a publicly aailable database.
e Calculate geothemometers with new site data. * Hll'in data gaps.

e |dentify sites with geothemal potential.

Objectives

e To obtain geochemical data ém spiings
and wells for which data ar not publicly
available, or for which the analysesear
iIncomplete, poor or non-existent.

e Add data to publicly awailable database.

e To calculate and ealuate traditional
geothermometers.

e Conduct modeling as another
geothermometer.

* Provide an assessment of the geothmaal

potential and ranking of the sampled aas.

» Collect samples at sites identifiedylother
components of the Centés geothemal
reseach as having high potential for
geothemal dewelopment.

e Provide geochemical component to werall
exploration effots.
o upport other Center-funded geothemal projects.

Map of BuffaloValley Hdt Sorings shawing locations of spings based on the

7.5' topographic map (base), GPS locations ofrsgs detemined in this

project (green cicles), and the location gen for the sample collectedypBob
Marner (USGS) in the 1970s (bluect#). $veral sites such as thisebeing
sampled in this poject, even though a good chemical analysis exists, because
cannot be detemined which sping in the goup of spings was actually
sampled. With the more modem technology affoded by GPS units, evae

able to accurately locate sampled spgs (e.g., BE-65).

Map of ®ldier Meadows shawing digitized hot spings (yellow
circles), location of entes in the GEODHERM databasedlow
crosses), and samples collected in this study (pink SM- numbers).
Larger pink highlights indicate a water sample was collected and
smaller ones indicate only temperatarwas measwed. The
collected samples cannot be caltated with the GEOHERM
entries. The data, evised Rilletin 91 text, state-wide geothanal
map, and maps such as this onesgoosted at

http://www .nbmg.unredu/geothemal/gthome.htm
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Sites sampled as of

June 30, 2005

SM-10: 58C: 7/31/02

Collectilio

D ata

HZ-10, 84.2C, 5/23/02

Finding Blind Systems

e A 2-m hole was dug into a playa neaalB\klls
southeast of &llon.

e Water temperatue = 84.8C

o Geothermometer temperatue = 192C

Soldier Meadows

Photo by L. Sevenell

Hazen

The hot spings on the
Pyramid in Brramid lake

Photo by L. Grside
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A Power Plants

1. Wabuska (2 plants, 1984 and
1987, 0.6 MW each)

2. Beowawe (1985, 16.7 MW)

3. Desert Peak (1985, 9.9 MW)

4. Lower Steamboat (4 plants, 1986, 7.1 MW

and 1992, 48 MW)
5. Empire (1987, 3.6 MW)

6. Soda Lake (2 plants, 1987, 3.6 MW and 1991, 13 MW)

7. Dixie Valley (1988, 66 MW)

8. Upper Steamboat (1988, 14.4 M
9. Stillwater (1989, 13 MW)

10. Bradys (1992, 21.1 MW)
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Sampling at Cold Sites

e Eagle Bring south of Cesett Peak
T = 17C; @othermometer = 142C
e Rock ring at &ltWells
T = 13.5C; @othermometer = 122C
e Joring N end Biffalo Valley
T = 12C; @othermometer = 12C
* \Wamm spring in 3noke Geek Desett
T = 22.2C: @othermometer = 136C
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o =@ Sample temperatue versus geothemometer temperatue shaving
® that some lawv temperature spings can hae anomalous

"

oce

geothermometer temperatues indicative of a geothemal resource.
Two areas hae been dilled (S&ltWells and @sett Peak); in those it

Is known that a high temperatue resource exists.There has not

been dilling in the other three areas plotted, but these data suggest

® saltwels it is likely that a higher temperat@ geothemal resource may also
W Pyramid s be located in the agas.

A Pyramid N
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_ Evaluation of Geothemometers Using Fower Plant Data
O
;)’ 300 +
5 Both the quatz Tﬁg‘p StZ'N.O' AQtZ'NO' (Mg-
g 250 | [0 Quartz no steam loss (Fournier, 1977) geothermometers (C) ournier Arnorsson Qtz-Max Chalced Na-K-Ca colT)
Q Q Quartz (Truesdell, 1976)
§ 0l —= 1itiine plotted here gave Beowawe 205 205 203 189 189 215 215
- ——- Regression é} reasonable estimates
é | of subsuface Bradys 181 178 173 167 167 185 185
S ) temperatures at all Desett Peak 218 211 209 193 195 214 214
= | //G high temperature
% 50 | A systems. They did Dixie Valley 247 254 258 207 247 235 935
// .
S L : : : : | not accurately pedict Empire 153 169 163 159 147 186 186
g 50 100 150 200 250 300 the temperature at
S Wabuska. Soda Lale 189 200 197 185 183 211 211
Measured Reservoir Temperature (°C) Steamboat (upper) 239 232 232 210 220 228 208
Steamboat (laver) 160 184 179 171 163 203 201
Stillwater 171 171 165 161 149 188 188
Desert Peak bk (P
- - uska 107 78 66 82 46 149 136
Modeled using measued Aluminum
. (ESt T — 225)C) Wabuska (CB 1) 107 142 133 136 116 141 141
Compaiison of measued resewnoir temperatures at Nvada paver plants with traditional
e G geothermometer calculations. Bold numberseacalculated temperatugs within +5C of
x the measued temperatue. As can be seen, no single geothemeter is best at
g estimating temperatues at all the sitesThe commonly used B-K-@ was the best
g predictor of temperatue at only two sites.
Highest Temperatures
404 e Albite —*— Anhydrite — *+ = Kaolinite — * = Microcline = !
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Reservoir temperature
Blue Mountain 222 206
Geochemical modeling after the methods ofded and $ycher (1984) to calculate Buffalo Valley 130 92
saturation indices of aarety of minerals at the Bsett Peak site.Whele cuwes
: . . ) o : Hazen 179 130
converge is whee various minerals a& simultaneously at equilibum. This
convergence is used to detenine subsuface temperatues at the paver plants. Hot Creek Canyon 187 136
this case, the estimated temperatemwith this method is 22%C, wheeas the Hot Sulphur Springs 190 175
resewnoir temperature is 218C, a fairly close match.
P Y Lee & Allen HS 180 140
Pumpernickel V. 192 125
/\ Power plants
Salt We”S 179 193 O Direct-use applications
BUffaIO \G.”ey . Steamboat 242 221 ’ Spjnngf;r:adm\?::illsanalyses
Modeled using measued Aluminum Smith Creek 179 119
10 :_ (E St_ T z 135C) O Sar;]z?eo::)::?ical analyses
\\ Industry Interest o
Power plant
Impact Conclusions
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exploration projects.

Geochemical model for a sample collected iufalo Valley using measwed Al.

Qubsurface temperatue is not knavn, but both the M-K-@ and the model esults

geothemometer T.

suggest elatively low temperatures in the 130-13% range. Hwever, other data
collected by the Geat Basin Center for €othermal Ehergy indicate Biffalo Valley
may still be a high pority area for continued exploration.

Modeling after Reed and Sgcher (1984)

* Not always unigue @sults.
* Conwergence of 4-7 minerals detarined

geothermometer.

e Setting Al in equilibium with microcline better than

kaolinite.

* Need better Al analyses.
* This method might be better at estimating of lover T
systems, such as many of those sampledéer

References

e May find blind systems
1. ampling cold spmgs — anomalous

2. ampling shallav fluids beneath playas.

e Providing basic infomation, filling data gaps, and
helping to \erify two new sites with high
geothermal potential inWashoe County

e Providing suppotting data for other Center

* Most aras charactared by relatively low
discharge spings.

* Waters of most sites arnot fully equilibrated
(@ggenbach, 1988), and hence, thaM-@&
geothermometer may not be appopriate.

e 14C and dD and 8O indicate watersecharged
during The Reistocene.

e Quartz (FF1977.T, 1976) best estimator of high-
T systems.

e Reed and pycher method may wok better at
estimating temperatues of the lav-T systems
being encounteed.
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