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·suffimary sheet for Baca Wells No' s }:-~ .. 

BacaWells No's 4-16 summary sheet. 
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VI • ' GEO'l'JIE W-ltd, EI'JEHGY PO'!'l::i':TI1\L OF 'l'JlE V1\LLES ClI.T.JDE JU\ 

1\. GENEHl\L STl\'l'El,\i.·;:-J'l' .--_._----- / 

The preceding section of t:his report' Has devo L:ed pri.marily 
to a tabulation of facts with as little speculative 
In(lterial u.s possible. \V'ith the exception of \·/'ell du.ta, 
this section is I[\on~ interpretive und leads to a generu.l
i ?'ed model 0 [ l'.hl! V.:dles Ci11(1c~1.-a hyc1rothennu.l sys t:ern. 
The generul cOllcJusion proposed i.s that the Vulles Caldera 
is (In excell(~n t pro~;pect for geothermal development 
including the production from vu.por-dominu.ted, and liquid
dominuted reservoirs. The generu.l model consists of a ,. 
high: heat. flow (Jreu, tile caldera, situated in tlle path'of 
a deep grotmc1-\val-cr system tending to flow from north to 

sou th U.cros s the Ci11(1l~ Ll. Beat flO\~ near the c'unter of ' 
the cu.ldera is ~ufficient to c~us~ boiling and separ(ltion 
of vupor-phu.se \-;a ter. This' area is prospec ti ve for the 
production of dry steam. The most likely area for pro
duction from a liquid phase reservoir, which requires a 
potentiometric Sllrfu.ce near the earth's surfclce, and a 
por.ous ond perTlle<1ble rr~servoir, is· inunediately nort:h of 
the v(lpor philse prospective area. 

SUHNi\RY OF \"lELLS IHULLED TO DATE 

Bond #1, '1'.0. 3G75 feet 
-(Hore' complete dcsc1::Cpt-ions of all ~oJells are in the Appendix) 

Of the five deep wells 0ithin the Valles Caldera, four 
\-lore drilled oS ~Jcothennal tests. The earliest \"ell, the 
Wcst(ltcs-Dond #1, was drilled in 1960 a~ a petroleuln test. 
Dri lIed large] y wi ttl mud, the Bond ~a well. fun1! shed the 
first 'evidence of a high-temperature, low pressure h~ldro
thermal system in the Valles Caldqra. Lost circulation 
zones ,-;erc encoul1t(:n~d u.t depths of 12.011 fcet, 1338 fl!ct, 
ond 3650 feet, the latter so serious that ,the Jilud sy~..;lem 
vIas converted to air. l'he \\1e11 was abandoned ilt a depth 
of 3675 feet because the air su~ply could not keep the 
hole ulllo.:.1cle(1. Durin<j (h-illing, high mud [1m., line tempera
ture!:; \"c~re ob[;c r v(~d: 170 ° F'. at 1698 f(~e t incrcas ing to 
19 <1 ° F • ( b 0 i lin g .:1 t \" (' 1 ] h 0 (1 d e 1. e v i1 t ion) a t 2 9 6 G [ e et . 

In 1967, the v;ell \y,l:; cleaned out to 1920 f('ct, al: \"hich 
lime it fJo\-l(~(1 ~;linji:~; of steain (lnel W'lU'.L Do\-mhole Lcm
Pl"l'Cltun: ,1J1(1 pn::;slJn~ mcasuremc:nts illch cat.ec1 a liquiel \yater 
phase in the lost circulation zone at 1338 [e~t. The 
formal:ioll pn;s;;lln~, about 100 psig, is consid~rably belov,' 
a hyc1rostu.tic column cxtending to the surface. The fo1.'1Oa
tion·tcl1\pel"at\1n~ i~~ ahout 250 o P.,belo\oJ the ·temperature at 
equivalent depths in other \Yells. 

Deeper perrnetlble zones apparently are also liquid filled, 

(. 

i .' .. . 

~ I 

" • 

t 
J 

, :; 

'I I ' 
I' 

: ; 
! ' 

I . , , : 

{ 

'I 
J 
i 

i , 



\ 

for the t.L!)ilL)({~t,\lrC' !;U]:vcy~; !;}10H thclL !;[~,~! or Lh(~ tc~!;I: 
[lui.d \¥,I~' eOl;l1llg from Dclc)\¥ 2900 [t"!ct, butl prC!;!;llres 
.'ppe.Jr too )1J.~Jh and tempera lures too lo\'.' Lo allow a vapor
phil?e scparn t1,011. 

I'- I 

It is conel uc1cc1 tlla t the rocks pene tra l:cd by the Bond #1 
\.'cll conLuin liquid \¥<1lcr at elevilted tornperature, and 
r;~gnifie<1nt1y less than hydl.-ostatic pressure. io' 

/

Dilca #1, T.D. 2560 feet 
• ~ (l C a ~::3 '. '1'. D . 2 2 0 () (? ) fee t 

The Daca #1 well is the first well in Valles Caldera 
drilled to es lublish geothermal steam production. \vi th 
13-3/8 inch casing emplaced to 461 feet, the well' encoun-
tercd stC<111l ZOJ1CS at 1441 - 1500 feet. As rne<1sured by 
RogcrS En9.i.necring Comp<1ny, the zones flm¥ed 'U5, 000 pounds 
of st:eam per hour \vil:h less than 5?, l.icluid\V.-ll:er content:. 
rllcir estimate of reservoir conditions was ·310° - 320°F. 
,lI.nd 65 psigreservoir pressure, a saturated steam zone. 
Rogers' cstimnte of the formation temperature is in good' 
llgrcement wi th the temperature calculated from .the sodiwn-· 
~tassium content of the effluent water: 338°P. The w~ll 
was deepened to 2560 feet and the hole was. lost while 
.a~tcmpting to run casing • 

• ' •• ~.~. I' 

;-

The 11aca # 3· w(~ll, a tHin to'the Baca #1, was drilled to 
re-establish produc!:io,n from the steam zones discovered in 
~e Baca #1 well. At a total depth of 1983 feet, with 
1179 feet of 9-5/8 inch casing, the well hZld (1 flow of 11% 
Gtqam and 89~ w~ter, clliefly from zones below 1900 feet. 
The water zone apparently was depleted rapidly, for one 
day later the well was flowing 50% steam. After tests, 7 
inch casing WZlS hung from 100~ feet to 1983 feet and the 
well W<1S drilled to total depth, about 2200 fcet. A down
hole temperature survey recorded a maximum temp(~rature of 
390~F. at 1800 feet and a water level betwe~n 800 feet and 
900 feet. 

The Dilca ill (md il3 \\'(>lls os ti:lbli sh tha t low pn;s!~ llrc-high 
tcnperature concli tions are available in the Vullos Caldera 
cuitab1e for formation of saturated steam reservoirs. 
Although the l.'le>ll:., 'IS drilled, did 110t c1.i !;cov(~r eornmerci<11 
?::-oductiol1, di,tn from the Baca ;14 \-/ell indicates L11e I3aca 
'1 - ~ 3 Ioea ti.on i ~j probably on the frin'jo of a ~;<1 tura ted 
:: t(~ l\~ 1'0 Sl,~ rvo i r ,I]) L1 11\;\1' be pros pee ti va for dry s tCi1m pro
cuctl.on from lJ n'.-\ t<:t: depths. 

:-:'1e Dac<1 #2 \,'(~ll is the deepest gcothenn<11 tc~st in the 
';l\lle c- C l' '1 1 ' 

.":, oJ <! Ul'l.-c1, ':ll1d .1.S the on y \':011 to penl.~tr(lt(~ Pa C!020)"C 

::{':_~!.r.IC:1ts und Prc-C<1mbril1n granite. The ' .... 'e11 \\'(1!; drilled 
\I!.t.h mud to a cJl~plh of 3~t15 feet wi.th lost circulution 
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tc.'mperature hydl.-othcrlllul sysl:Q[1l at Llle Daca! ·~'Il(')ci:\tion. 
The pot(~ntioll\(~ld.c ~J\l7:face of the deep v/ater zone i.s 
upproxill1i1tcly 2000 feet deep. The above-sea elevation 
of the potenti'll \'later table is u.bout 300 feet lower than 
the potential surface in ,the Baca ~:2 well, ~)hO\ving that· 
subs~rface water tends to flow fro~'the Baca t2 location 
towards the Baca #4 location, and proves that the deep ': 
hydrotheDnal system operates independently of the near-

I surface drainage effects of Redondo Peak, the dominant 
. topographic factor in Valles Caldera. 

Observed dOYlllhole temperatures are cornp~ratively very 
high, over 532°P. at 4820 feet. White (1971) r~ports 
thQt of about 100 hydrothermal systems explored by dril-' 
ling, only aboll tlO demonstrably exceed 4 80 OF ~ (250 ocf.·· 
Little data are. available on the formationpressure .. of 
the major dry-steam producing zones~ . On one occasion 
durin~ shut-in, the wellhead shut-in pre~srire ros~ to 
ove~ 500 psig, indicating a formation pressure 6f over· 
500 psig at the highest permeable zo'ne open t<;> the well 
bore. That zone is at a depth of 3468 feet and the zone 
produces dry steam. (The temperature of the zone is 
therefore greater than 465°F.) Assuming that the deeper, 
110tter dry-stearn producing zones contain saturated steam, 
the reservoir pressure·at a depth of 4900 feet (in eXcess 
of 530°F.) is ahout 885 psig. 

Because of the infiux of deep water, no good data are 
available concerning the poteritial flow of d~y steam 
above the water-zone. 'rIle \-lell flow, on the basis of 
visual observation, appeared to be in the order of 
100,000 pounds of stoam per hour. 

The Blica 111 \-Joll pl:oves the existence of an areally large, 
\'(~ i:y ho t I unde r~p1:e!)s ured hydrothermal sys tern 'in .the 
Valles Caldera. Temperatures in Baca #4 well and RaGa ~2 .. 
vlell, about throe miles apart, arc about the. same on an' 
above-sea elevation basis. The well also proves the 
existence of a vapor-dominated reservoir cbnducive to 
the procluction of dry steam. The areal extent and com
I11(!rcl i11 ul:ili ty or l:hc v,'por-aomiriated reservoir \vi11 be 
cJcL(~uni.n(~d by LllL\1J:(~ ell-il1ing. 

f),"1ta from UW l\,\Ccl. i!'l \o/t:ll also proves lIwt Uw pre!.;D\ln~ 
rC·(Jirr.c! of LlJf~ dl'(!p llydrol.:lwnntl1 . .s'/~;tcm .i.:; r<:.l.iltcd t.O the 
deep <]nllllHh;;lt~(~l- FTcII'; of the' rC<Jiol1C11 IUO GrdlH1e (lr<1inugc 
bas in, and is larycly indepcndcn t of local, topog raphy. 
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