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Within 20 years the heat near New Mexico's surface may provide 
30% of our space heating, plus make a contr ibution to electricity. 
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Geothermal: 
hot e n e r ^ for the futiire 

by Chandler Thompson 
Warming one's toes in the rivulet 

running along the west side of State 
Highway 4 at the Soda Dam north of 
Jemez Springs has been for many years a 
common example of the use of New 
Mexico's geothermal resource. The warm 
water seeping f rom the rocks of the 
jemez Mountains carries the heat of the 
earth's mol ten core. The warm water 
soothes; bathers in hot springs f rom 
Jemez to Truth or Consequences have 
known that for years. When our fuel -
short nation started thinking about 
al ternate energy sources, the first 
consideration was electricity. The idea of 
turn ing btu's of the earth's heat into 
megawatts remains an appealing opt ion. 
The Baca Geothermal Demonstrat ion 
Project, a 50 megawatt power plant being 
developed in the Valles Caldera near Los 
Alamos is the state's biggest geothermal 
project. (See accompanying story.) 

The geothermal resource, itself either 
hot water or hot rocks, becomes 
accessible because in the course of the 
earth's geological evo lu t ion events 
sometimes placed the hotter part of the 
core much closer to the surface than 
normal. This interior heat percolates to 
the surface all over the wor ld . But where 
the earth's outer skin remains more th in , 
this heat remains more concentrated 
when it reaches the surface. Where the 
surface of the earth is closer to the heat, 
the surface itself is hotter, a reasonable 
e x p e c t a t i o n , g i v i ng geo log is ts—and 
children-clues to the location of the 
resource. 

In add i t ion to the power plant 
appl icat ion, direct use of the energy in 
hot groundwater for such applications as 
indoor space heating and water heating 
has now emerged as a possibility many 
experts think wil l alter the state's energy 
future dramatically. 

"We ' re further along on this low and 
moderate temperature uti l ization than 
just about anybody in the country , " says 
A lbuquerque geologist Bob Grant. The 
former state legislator, who has done 
extensive geothermal research as a 

Warming the toes: 
This small boy is enjoying the soothing 
water that drips f rom the rocks near the 
Soda Dam on State Highway 4. The 
warm water is New Mexico's 
geothermal resource. More product ive 
uses for the resource are coming—^rom 
space heating to produc ing electricty. 

p r i v a t e c o n s u l t a n t , is espec ia l l y 
enthusiastic about developments around 
Las Cruces and New Mexico State 
University. " I t isn't l ike they're still 
speculating that the resources may be 
there , " he stresses. "They've already 
found t h e m . " 

Grant's activities include tracking the 
progress th rough the Ll.S. Congress of 
proposed geothermal legislation that 
could benefit New Mexico considerably 
more than most other states. Title VI of 
Senate Bill 932 calls for a loan guarantee 
program that Grant said wou ld permit 
"qua l i f ied private citizens, corporat ions, 
municipali t ies or just about anybody" to 
apply for direct federal loans covering up 
to 90% of the cost of geothermal 
explorat ion, dr i l l ing and development. 
According to the terms of Title V I , no 
repayment schedule wou ld be set up 
unti l a project proved successful. 

In addi t ion to the loan guarantees, S.B. 
932 envisions a s tate-coupled user 
assistance program wi th Washington 
setting aside some $30 mi l l ion in the 1981 
fiscal year for jo int venture projects. As 
partners wi th state, local or private 
entities, the feds would assume up to90% 
of the risk associated wi th f inding 
geothermal resources and put t ing them 
to work. The $600 thousand the New 
M e x i c o Leg is la ture e a r m a r k e d for 
g e o t h e r m a l d e m o n s t r a t i o n s in its 
February session much enhances the 
state's prospects for using this incentive 
to reduce dependence on fossil fuels. 

In fact. New Mexico has made the 
business of using state dollars to lure 
federal funds and stimulate private 
development something of an art form 
over the past half decade. Beginning in 
1974, the legislature has made money 
available through what is now the Energy 
and Minerals Department for geothermal 
e x p l o r a t i o n , resource assessments, 
feasibility studies and demonstrations. 
The result has been the statewide 
geothermal program administered by the 
New Mex ico Energy Institute at New 
Mexico State University (NMEI-NMSU) in 
Las Cruces. 

The c o m m i t m e n t to g e o t h e r m a l 
development at the state level has 
a t t rac ted nat ional a t ten t ion . NMEI -
NMSU is now in its th i rd year as lead 
a g e n c y f o r f e d e r a l l y s p o n s o r e d 
operations research in the ten states of 
the Rocky Mounta in Basin and Range 
Region. This amounts to a major 
commi tment to organizing the resource 

and potential market data needed to 
th ink intel l igently about commercial iza
t ion and then putt ing the f indings in the 
hands of bo th pub l i c and pr ivate 
decisionmakers. Other Institute activities 
that have received federa l suppor t 
inc lude a statewide low temperature 
resource assessment program and a 
project that compi led an overview of the 
e n v i r o n m e n t a l i m p l i c a t i o n s o f 
g e o t h e r m a l d e v e l o p m e n t in N e w 
Mexico. 

Dr. Harold A. Daw,T\ct ing Director of 
N M E I - N M S U , says Las C r u c e s ' 
experience with geothermal "started 
wi th indications of something unusual in 
a wel l dr i l led many years ago in the Las 
Alturas area" east of the campus. Then; in 
the late '70s, "geophysicists started do ing 
electrical resistivity work and dr i l l ing 
shallow temperature gradient holes." 
These techniques make it possible to 
locate underground heat sources by 
measuring heat increase w i th depth and 
by chart ing areas of low electrical 
res is tance, a p h e n o m e n o n closely-
associated wi th high temperature zones. 

Prospecting for hot spots in this fashion 
gave researchers an idea of where they 
should sink test wells in December 1978 
and January 1979. The hotter of these two 
probes found 145°F water at depths 
around 1000 feet and thus justif ied the 
sinking of two product ion wells in the 
latter half of 1979. 

The first product ion wel l , one of six 
projects to receive state geothermal 
demonstrat ion funds in 1979, wi l l supply 
energy for hot water and space heat in the 
NMSIJ University Center Complex now 
under cons t ruc t i on . The President 's 
Well—so called because the new facil i ty 
wi l l include l iving quarters for NMSU's 
chief executive—should provide highly 
visible p roo f of h o w a prev ious ly 
untapped resource may be put to 
effective use. At present, the 500-foot 
shaft is f i t ted wi th a p u m p that draws 17 
gallons of water per minute at 118°F. 

The 5,280 square foot University Center 
overlooks the NMSU campus f rom the 
east, just a short distance f rom the 
schoo l ' s act ive and passive solar 
d e m o n s t r a t i o n houses. M e c h a n i c a l 
equipment wi l l include air condi t ion ing-
and a standard, off-the-shelf heat p u m p 
adapted to use hydrothermal energy. A 
reinject ion well to pump coo led water 
back into the ground wil l r ound out the 
s y s t e m . D u e f o r c o m p l e t i o n in 
September, the facility wi l l become a 
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regular stop on the alternate energy tour 
NMSU offers interested visitors. 

The second product ion wel l is 860 feet 
deep and in pump tests has produced 200 
gallons of water per minute at 140°F. 
Current plans call for it to be used as a 
source of heat for the campus's hot water 
supply. Engineer Roy Cuniff, who has 
charge of implement ing these plans, 
estiriiates NMSU's natural gas bill for 
water hea t i ng s h o u l d d r o p 75%. 
Indications are that a project to reach this 
level of substitution wil l cost close to $1 
mi l l ion. About a th i rd of the money is 
already in the pipel ine f rom the New 
Mexico Energy and Minerals Department 
and the U.S. Department of Energy. 
NMSU officials are optimist ic about 
getting the rest f rom federal sources as 
wel l . 

Daw points out that the school's 
geothermal work has implications that 
stretch wel l beyond the campus. "Wha t 
was once called the Las Alturas Anomaly 
now wou ld be better described as the Las 
Cruces Anomaly , " he says. " W e have 
strong indications f rom (water) wells put 
down east of the city that there is roughly 
six miles of known area that is hot, (and) 
the hottest of the prospects found so far is 
way over on the north side of the city. It 
looks better at the moment than anything 
on the NMSU campus. 

"We ' re planning in the very near future 
to . hold a conference wi th private 
i ndus t r y , b u i l d i n g con t rac to r s and 
(others) to acquaint them wi th the status 
of geothermal in this area. Fol lowing that, 
we' l l have a much better not ion of how 
people are looking at the matter and just 
where we can go . " 

There's reason to th ink New Mexico 
could go far with its low temperature 
geothermal reservoirs. The Rio Grande 
Rift, wh ich parallels the river's course 
down the middle of the state, is a vast 
geologic fault system that allows heat 
f rom the earth's core to rise convenient ly 
close to the surface. Thus, many of the 
state's major populat ion centers sit atop 
what some geologists l ike to call a tame 
volcano. The dispersed demonstrat ion 
projects f inanced by the New Mex ico 
Energy and Minerals Department last year 
dramatize this stroke of for tune rather 
clearly. Sites range all the way f rom Taos 
in the nor th to Las Cruces and Silver City 
in the south. 

George Scudella, w h o helps oversee 
the demonstrat ion program for the 
Energy and Minerals Department, admits 
that some projects have hit snags. 
However, most problems are of the 
institutional or procedural var ietythatare 
bound to afflict a new approach to almost 
anything. In Taos, f o / example. Solar 
America, Inc. must resolve a series of 
water rights issues before proceeding 
wi th construct ion of a hybr id solar-
geothermal greenhouse. 

Farther down river, Scudella says, all 
the engineering and planning work is 

complete on a project to retrof i t theTru th 
or Consequences Senior Cit izens' Center 
wi th a geothermal heating system. As 
soon as the state Oi l Conservation 
Division issues the necessary permit , 
dr i l l ing wil l begin on what is expected to 
be a 500-foot product ion wel l . T or C s 
Carrie Tingley Hospital for Cr ippled 
Chi ldren received a $55,000 federal match 
in early March for $46,000 in state money. 
Plans call for pre-heating water in the 
hospital boiler system wi th thermal 
waters already used fo feed a therapeut ic 
swimming pool . 

Construct ion is currently under way on 
a geothermal greenhouse for the 
Southwest New Mexico Center for 
Handicapped Children and Adults in 
Silver City, a project on which Scudella 
waxes eloquent. "This is a greenhouse to 
grow native plants for reclamation of 
copper tailings by cr ippled adults and 
ch i ldren," he says, "and a major por t ion 
of the match was supplied by communi ty 
fundraising, bake sales and things like 
that ." 

Just south of Las Cruces, M o n u m e n t 
Solar Corporat ion has comple ted a 
geophysical analysis of the area around 

If the price rise in the price 
of a barrel of oi l averages 5% 
a year over the next two 
decades, the potential yearly 
savings to New Mexico 
consumers would be in the 
neighborhood of $1.7 bi l l ion. 

the L'Eggs hosiery plant and is now 
looking at possible sites for dr i l l ing. The 
pro ject , if successful, w i l l p rov ide 
industrial process heat for dry ing and 
dyeing operations in the L'Eggs factory. 
Sandyland Nurseries next door is also 
looking into ways to use geothermal heat 
in its greenhouses and has given some 
thought to a project in tandem wi th 
L'Eggs. Clive Ashton, General Manager of 
Sandyland, says hisf i rm defini tely plans to 
dri l l a geothermal well of some sort since, 
given today's energy prices, the cost of 
doing so would not dif fer greatly f rom a 
month's util ity bi l l . 

In the private sector, entrepreneurs are 
beginning to look at hot groundwater for 
ventures considerably more ambit ious 
than the mineral baths and spas that have 
been its pr ime users in the past. The 
Sandia Savings Building in A lbuquerque 
is now out f i t ted with a geothermally 
augmented heat pump that carries the 
entire energy load for indoor cl imate 
control and water heating. Commercia l 
greenhouses using geothermal heat are 
in operation near Lordsburg in the state's 
extreme southwest corner and just 
outside the village of Jemez Springs in the 
north-central area. At least one Truth or 
Consequences motel also features a 
geothermal heating system. 
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One indicator that the trend to direct 
heat applications wil l cont inue to grow is 
t h e N M S U Energy Ins t i tu te ' s l o w 
temperature resource assessment work . 
Between 1977 and 1979, researchers 
revised the number of suitable sites in 
New Mexico upwards f rom 5 to 55, and 
this f igure fails to reflect such recent 
developments as the explorat ion for 
geothermal resources that could be used 
in the international industrial park now 
under construct ion at Columbus-Las 
Palomas south of Deming. (Business 
Journal, January 1980.) r 

Meanwhi le , NMSU is not the only 
university likely to be gett ing its heat f rom 
underground in years to come. NMEI -
NMSU funds have also supported studies 
to measure the feasibility of similar 
conversions at the New Mexico Institute 
of M in ing and Technology in Socorroand 
at the University of New Mexico and the 
University of A lbuquerque. A l l three 
schools are wi th in reach of usable 
resources, and U N M researchers are 
particularly impressed by heat sources 
west of A lbuquerque. Since much of the 
city's growth is towards the west, they 
th ink that low temperature geothermal 
wi l l become an increasingly attractive 
o p t i o n f o r n e w c o n s t r u c t i o n as 
convent ional energy costs cont inue their 
ascent into the stratosphere. 

The job of peering into the future and 
project ing what it w i l l br ing to the 
geothermal energy scene belongs to the 
NMEI-NMSU operations research team 
and its collaborators f rom the school's 
Physical Science Laboratory and Center 
for Business Services. In answer to 
queries, researcher Mark Houldsworth 
repl ied that looking "at the year 2000 
only, we show a potential penetrat ion of 
the total space heating energy demand in 
N e w M e x i c o of a b o u t 30% by 
geothermal . " That, he went on to say, 
wou ld " involve roughly 11,875,000 barrels 
of oi l per year displaced." If the rise in the 
price of a barrel of oi l averages 5% a year 
over the next two decades, the potential 
yearly savings to New Mexico consumers 
wou ld be in the ne ighborhood of $1.7 
bi l l ion. 

In a sense. Chandler Thompson of Las 
Cruces "wro te the b o o k " on geothermal 
energy in New Mexico because when he 
was wi th the New Mexico Energy Institute 
he served as the technical wri ter for the 
Institute's publ icat ion. The Geothermal 
O p t i o n , A Choice for New Mexico. Now, 
wi th his wife Marisela, he runs Southwest 
Language Services, wh ich prov ides 
t ranslat ion service for the g r o w i n g 
commerc ia l traffic between Mexico and 
the Uni ted States. 
Subsequent articles wi l l talk in detai l 
about the technical problems of using the 
g e o t h e r m a l r e s o u r c e to p r o d u c e 
electr ici ty and the insti tut ional and 
envi ronmenta l constraints on the use o f 
geothermal. 
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Crawlair dr i l l 
The compact, 

powerful mobile rig 
for drilling 64-140mm 
(2V2-5V2") blastholes. 
Piston-type air feed motor provides 
1362 kg (300 Ib) of pullout power. 
Exhaust muffler reduces noise of 
drifter drilling. 
Steel rack (optional) holds three 
3660mm I I 2'I drill steels. 
Hydraulic guide extension with 1.2m 
(4') stroke adjusts for firm ground 
contact. 
Hydraulic cylinders provide finger-tip 
control of boom swing, boom lift. 
guide tilt, guide dump. 
Rugged Track drive and disc brake 
design. Each track is independently 
driven by an 11.4-hp piston-type air 
motor with enclosed gearing and 
spring-applied, air-released disc 
brakes. 

Hydraulic track oscillation uses 
controlled fluid flow to cushion 
oscillating movement and minimize 
shock loads when tramming over 
rough ground. 
Dust control options include Vaposol 
water mist injection system or a self-
cleaning dry-type dust collector. 

1 0 7 Candelaria AI.E. 
Albuquerque, N.M. 8 7 1 0 7 

5 0 5 / 3 4 5 - 7 8 1 1 

State Highway 53 Mor th 
Grants, M.M. 8 7 0 2 0 

5 0 5 / 2 8 7 - 8 8 8 9 

WHEN A COMPANY 
CARES, IT SHOWS. 

Molycorp Environmentalist examines a portion of more than 
200 acres of land seeded with natural grass as part of the pro
gram of perpetual restoration to a natural state of land affected 
by mining operations. This year the company is spending 
$1,250,000 in environmental endeavors, including work on the 
tailings dam, new and enlarged tailings pipe, and revegetation 
of land. 

Moh/comJnc, 
Questa, New Mexico 
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