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Presentation:

* Sedimentary Basins: 3 vignettes from Colorado
* Underdeveloped geothermal resources

* The Paradox Basin in Colorado
* Thermal refraction by salt diapirs

* The Wattenberg Field, Denver Basin
* The data set that (almost) wouldn’t

* The Raton Basin in Colorado:

* High heat flow, BHT data target a drilling site: Why is
EGS still wasting money drilling crystalline rock?
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Major Tectonic and Geographic Features of Colorado
medified from Tweto, 1979
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Paradox Basin Cross-Section
Showing Salt Diapirism
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Colorado Paradox Basin
Uncorrected BHT vs. Depth Data
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Probable Range in Thermal

Conductivities in Paradox Basin




Colorado Paradox Basin:
Corrected Geothermal
Gradients plotted on Salt
Thickness

Geothermal Gradients calculated
from Corrected BHT Data
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Colorado Paradox
Basin: Profiles of
Geothermal Gradient
Data, Salt Thickness,
and Elevation of Top
of Salt Formation
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Temperature, C
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Wattenberg Field
Pressure vs. Depth

BHT data from the overpressured
zone do not yield useful
geothermal gradient results

BHT datafrom above and below
the overpressured zone yield
useful geothermal gradient results

Are the temperaturesin the
overpressured zone disturbed, or
are the data unreliable?

DEPTH

10001

20001

3000+

4000+

5000+

€000+

7000

B000 +

9000+

PIERRE SHALE

Terry Ss.

Hygene Ss

| Sharon 5o Wor__|
NIOBRARA
o |

= Codell Ss.

BENTON

Muddy (J) 55

1

10,000
0

1000

2000

3000 4000

PRESSURE (psi)

5000

5000 7000

Source
} Rock
Interval

R.J. WEIMER, 10/85

OLORADO GEOLOGICAL SURVEY

% é@
o(o N
'GicaL S



Raton Basin
Colorado
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Raton Basin
Geology

Southernmost classical

Laramide (~80 to ~60

Ma) basin in the southern
Rocky Mountain region.

Covers about 13,000 km?

(4,000 miles?), and is

bounded on the west by
the Sangre de Cristo Mts.

Regional slope 1s from
west to east.
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WCH DepthS Central Raton Basin: Well Depth
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Central Raton Basin: Uncorrected BHT vs Depth
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Geothermal
Gradients

Uncorrected geothermal
gradients from individual
wells range from <20 to
>100°C/km, and this
range is increase by 10-

30°C/km for corrected
geothermal gradients.

General trend of higher
gradients to the east, but
large scatter in data.
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Contoured Smoothed
Gradient and
Elevation Data

General negative
cotrelation between
geothermal gradients
and elevation.

The prominent
elevation feature at the
center right is the
drainage of the
Purgatoire River.
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Raton Basin
Potentiometric
Surface

Slope in water table
potentiometric surface
indicates subsurface water
flow toward area beneath
Purgatoire River
Drainage.

Combined with geologic
structure suggests down-
dip flow in west and
focused up-dip flow
beneath Purgatoire River
to east.
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Concluding Remarks I

o Sedimentary basins can make attractive
exploration targets, but need to be selective.

o Abundant “free’” BHT data: noisy, but useful.

e Paradox Basin demonstrates thermal refraction,
low geothermal gradients

o Wattenberg Field in Denver Basin high noise to
signal ratio, but high gradients. Binary electricity
generation
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Concluding Remarks 11

* DPattern of geothermal gradients in central Raton Basin
consistent with heat transport by very slow water movement
— geothermal target.

* Measured temperatures as high as 127°C (261°F) at 1500-
2000 m (4900-6500 feet)

* Conservatively extrapolated temperatures of 150°C (300°F)
at 1800-2500 m (6000-8200 feet)

* Formations probably “tight” at 1800-2500 m, but extensive
experience of hydrofracking these formations

* Excellent prospect for sedimentary EGS and binary
electricity production (better than any crystalline rock site
currently under study)
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