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DATA AND~REPORTS

WELLS

GL03898
Title

‘Summary sheet for Baca Wells No's 1-3.

Baca Wells No's 4-16 summary sheet.

Well summary reports and Drilling Histories--
Baca Wells No's 4-16.

Lithology logs--Baca Wells No's 4-16.

Temperature and Pressure Surveys~—Bacé Wells
No's 4-8 and 10-16.

Electric logs for Baca Wells No's 10-14.

Y




-l Y e T e LT T ML O - it
.

T WA

A hmn VTR L i ik bl it T

S el it

[ U A WA LR A T l

E xplordh o (

P

GEOTHERMAL ENERGY POTENTIAL OF THE VALLLES C]\DDIL‘RI\

GENERAL STATEMENT

The preceding COCLLUH of this reportr was devoted prlmarlly
to a tabulation of facts with as little speculative
material as pos ;sible. With the exception of well data,
this section is more interpretive and leads to a general-
ized model of the Valles Caldera hydrothermal system,

The general conclusion proposed is that the Valles Caldera
1s an excellent prospect for geothermal development L
including the ploductlon from vapor-dominated, and llqu1d~
dominated reservoir: The gencral model concl«"t_F of :
high' heat flow dl(ﬁ, tho caldera, situated in the path of
a deep ground-water system tending to flow from north to
south across the caldera. Heat flow necar the center Of -
the. caldera is sufficient to cause boiling and separation
of vapor-phase watcr. This area is prospective for the
production of dry steam. The most likely .area for pro-
duction from a liquid phase reservoir, which requires a
potentiometric surface near the earth's surface, and a
and permecable reservoir, is. 1mmed1ately north of

porous
e pr)spoclec area.

the vapor phase

SUMMARY OF WELLS DRILLED TO DATE

Bond {1, T.D. 30675 fecelk
(More\complete descriptions of all wells are in Lhe Appendlx)

Of the five deep wells within the Vallcs Caldera, four
were drilled as geothermal tests. The earliest well, the
Westates—Bond #1, was drilled in 1960 as a petroleum test.
Drilled largely with mud, the Bond #1 well furnished the
first ‘evidence of a high-temperature, low pressure hyvdro-
thermal system in the Valles Caldera. Lost circulation
zones were cncountered at depths of 1204 feet, 1338 feet,
and 3650 fcet, the latter so serious that .the mud system
was converted to air. The well was abandoned at a depth
of 3675 feet because the air supply could not keep the
During drilling, high mud flow linc tempera-
170°F. at 1698 fect increcasing to

at 2966 feet. :

hole unloaded.
tures woere obsceorved:
194°F. (boiling at wellhecad elevation)

In 1967, the well was cleaned out to 1920 feet, at which
time it Flowed surges of steam and water. Downhole fom=
perature and pressure measurements indicated a liquid water
phase in the lost circulation zone at 1338 feet. The
formation pressure, about 100 psig, is considerably below

a hydrostatic column cxtending to the surface. The forma-
tion-temperature is about 250°F., below the temperature at

equivalent depths in other wells.

Deeper permeable zones apparently are also liquid filled
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‘tered steam zones

Iorlﬁa Lunmvg;tnru surveys show that ué;gfof Lhe test
fruid was coming from below 2900 feet, but)pressures
appear too hlgh and temperatures too low to allow a vapor-
ﬁmsc separation.

1t is concluded that the rocks penctrated by the Bond #1

wvell contain liquid water at elevpted tomperature, and

significantly less than hydrostatic pressure. .. :

paca #1, T.D. 2560 feet

paca #3, T.D. 2200(?) feet

ﬂk.Baca #1-well is the first well in Valles Caldera
With

drilled to establish geothermal steam production.
13-3/8 inch casing cmplaced to 461 feet, the well encoun-
at 1441 - 1500 fcet. As measurcd by

the zones flowed 85,000 pounds
of steam per hour with less than 5% liquid watcer content.
Their estimate of reservoir conditions was -310° - 320°F.
and 65 psig reservoir pressure, a saturated steam zone.
Rogers' estimate of the formation temperature is in good’
agreement with the temperature calculated from the sodium-
potassium content of the effluent water: 338°F. The well
vas deepened to 2560 feet and the hole was lost while

Rogers Engincering Company,

attempting to run casing.

The Baca #3-well, a twin to*the Baca #1, was drilled to
re-establish production from the steam zones discovered in
the Baca #1 well. At a total depth of 1983 feet, with
1179 feet of 9-5/8 inch casing, the well had a flow of 11%
ctecam-and 89% water, chiefly from zones below 1900 fect.
Tne water zone apparently was depleted ravidly, for one
cay later the well was flowing 50% steam. - After tests, 7
inch casing was hung from 1000 feet to 1983 feet and the
well was drilled to total depth, about 2200 feet. A down-
hole temperaturec survey recorded a maximum temperature of
3J90°F. at 1800. feet and a water level between B00 feet and

900 feet. ‘

The Baca #1 and #3 wells establish that low pressure-high
temperature conditions are available in the Valles Caldera
tuiltable for formation of saturated steam reservoirs.
Although the wells, as drilled, did not discover commercial
production, data from the Baca #4 well indicates the Baca
#l - 43 location is probably on the fringe of a saturated
:tcnm reservoiv and may be prospective for dry stcam pro-
cuction from greater depths.

83ca £2, 1.D. 5658 feet

&:?lnécg #% well is the deepest geothermal test in the .

J0nres Calderva, and is the only well to penctrate Palcozoic

;fflmonts and Pre-Cambrian granite. The well was drilled
*th mud to a depth of 3445 feet with lost circulation

30,
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temperature hydrothermal system at the ﬂncalud Tocation.
The potentiometric surface of the deep water zone is .
approximately 2000 fect decp. The above-seca elevation
of the potential watcr table is about 300 feet lower than
the potential surface in ,the Baca #2 well, showing that-
subsurface water tends to flow from the Baca §2 location = - ‘
towards the Baca w#4 location, and proves that the deep S
hydrothermal system operates independently of the near- '
surface drainage efrfects of Redondo Peak, the domlnant

~topographic factor in Valles Caldera.

-

are comparatively very

Obscrved downhole temperatures
reports

h1gh, over 532°F. at 4820 feet. White (1971) ‘
that of about 100 hydrothermal systems. explored by drll—V
ling, only about 10 demonstrably. cxceed 480 F. (250° C)

Little data are, available on the formatlon pressurc of
the major dry—>Leam producing zones. On one occasxon
during shut~in, the wellhead shut-in pressure rose to
over 500 psiqg, 1nd1ratlng a formation pressure of over:
500 psig at the hlghest permeable zone open to the well
That zone is at a depth of 3468 feet and the zone
produces dry stecam. (The temperature of the zone is :
therefore greater than 465°F.) Assuming that the deeper,
hotter dry-steam producing zones contain saturated steam,
the reservoir pressurc-at a depth of 4900 feet (in excess

of 530°F.) is about 885 psig. . 3

bore.

Because of the influx of deep water, no good data are
available concerning the potential flow of dry steam
above the water-zone. The well flow, on the basis of
~visual observation, appeared to be in the order of
100,000 pounds of steam per hour.

The Baca #4 well proves the existence of an areally large,
very hot, under-pressured hydrothermal system 'in the S
Valles Caldera. Temperatures in Baca #4 well and Baca %2 ..
well, about three miles apart, are about the same on an ' |
. above-sca elevation basis. The well also proves the . ' |
cxistence of a vapor-dominated reservoir conducive to §
the production of dry steam. The areal extent and com-
moercial utility of the vapor- oomlnatcd reservolr Wlll be

detormined by future drilling.

|

Data from the Baca #4 well also proves that the pressure
regime of the deep hydrothermal system is related to the
deep groundwatoeor flow of thc:'x_'()ga_onal Rio Grande drainage
basin, and is lavgely independent of local topography.

32.
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