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Geothermal Space Heating for the Senior Citizens 
Center at Truth or Consequences, New Mexico 

ABSTRACT - - - - - - - - 
A demonstration project to heat the Senior Citizens 

Center at Truth or Consequences, New Mexico with geothermal 
waters is desciribed in this report. 
funded in August of 1979 by the New Mexico Department of 
Energy and Minerals, the Four Corners Regional Commission, and 
the United States Department of Energy Division of Geothermal 
Energy. 

The project was jointly 

There were three phases to the project: 
Phase I - Design and Permitting 
Phase If - Installation of the Heating System and Well 

Dr i 11 ing 
Phase I11 - Operation of the system 

All three phases went well and there was only one major 
problem encountered in the project. This was that the w e l l  
which was drilled to serve as the geothermal source was dry. 
This could not have been anticipated and we had, as a 
contingency plan, the option of using an existing sump in the 
Teen Center adjacent to the Senior Citizens Center as the 
geothermal source. The system was made operational in August 
of 1981 and has virtually supplied all of the heat to the 
Senior Citizens Center during this winter. 

I 

As a direct result of the project, Dr. Mancini contacted 
the Modine Manufacturing Company, Inc., the cmpany which 
supplied the heating units, and they agreed to donate six more 6.’ 
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units to expand the system to heat the remainder of the 
building, the Teen and Convention Centers. 
process of installing these systems at this time. 

The City is in the 
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GEOTHERMAL SPACE HEATING FOR THE SENIOR CITIZENS 
CENTER AT TRUTH OR CONSEQUENCES, NEW MEXICO 

Introduction ------------ 
The City of Truth or Consequences is located in Sierra 

County in south central New Mexico. 
as a fixed-income retirement community, supplemented by 
recreation, agriculture and ranching which also make up part 
of the economy. The 1970 census showed that 25 percent of 
the population is 65 years of age and older and 36 percent of 
these people are below the poverty level (1). The senior 
citizen population increases during the fall because of 
"snowbirds" migrating from the north to winter in a warmer 
climate. 

The City is characterized 

The Truth or Consequences Geothermal region is an area of 
about 64 square miles. It includes about 74 wells and springs 
of which 40 contain water with temperatures above 77F, the 
highest temperature recorded as 114F. Two of these sources 
are springs, seven are sumps, and the remaining 31 are wells 
ranging in diameter from 2 to 30 inches and depth from 6 to 
442 feet (2,3,4). The geothermal area occurs along the west 
side of the R i o  Grande between the northwest trending Mud 
Springs Mountains and the Sierra Caballos shown in Figure 1. 
Historically the area has been referred to as the Las Palomas 
Hot Springs, Caballo Hot Springs, and Hot Springs before being 
changed to Truth or Consequences in 1950. The thermal springs 
have been used for many years as spas and mineral baths for 
therapeutic purposes (4). With hot water sources located all 
around the area, it was unexpected that we would drill into a 
formation which would be unfractured and therefore dry. 
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Geological ly  t h e  rocks i n  t h e  area range from Precambrian 
t o  t h e  Recent Era. The formations of p r i n c i p a l  concern are 
the  alluvium adjacent  t o  t h e  R i o  Grande r i v e r  and t h e  
magdalena l imestone of Pennsylvanian and Permian ages. 
Precambrian rocks outcrop along the  western base of the  
Caballo Mountains, along the  R i o  Grande, a t  t h e  south end of 
t h e  Mud Springs Mountains, and i n  and near T r u t h  or 
Consequences. These rocks are mainly red and reddish brown 
g r a n i t e  and form r e l a t i v e l y  impermeable boundaries t o  the  
northward and eastward movement of t h e  groundwater i n  t h e  
alluvium between Williamsburg and Caballo Reservoir ( 4 )  . 
Paleozoic  rocks a r e  exposed i n  t h e  mountainous areas and also 
u n d e r l i e  t h e  R i o  Grande Val ley a t  depth. They are r e l a t i v e l y  
impermeable, b u t  form aquifers where they a r e  broken by f a u l t  
zones, c o n t r o l l i n g  t h e  movement of t h e  groundwater w e s t  of t h e  
R i o  Grande. Thermal waters under artesian pressure come from 
t h e  magdelena group of Pennsylvania and Permian ages i n  a 
small area of the  town of Truth or Consequences ( 2 ) .  Many of 
t h e  w e l l s  i n  t h e  area a r e  a r t e s i a n  having heads ranging from 
0 t o  58 feet. Mesozoic era rocks are sandstone and l a t e  
Cretaceous shale, The alluvium i n  the  R i o  Grande is composed 
of g rave l ,  sand, s i l t ,  c l a y  and conglomerates. Lenses of 
c l a y  are embedded i n  t h e  sand and g rave l  extending westward 
from t h e  r i v e r .  The alluvium is hundreds of feet  thick i n  
most of t h e  area, and one w e l l  pene t ra ted  more than 2100 feet 
of sediment (2)  . 

The thermal waters discharge i n t o  t h e  R i o  Grande a t  T r u t h  
or Consequences. The pr u r e  wi th in  t h e  aquifer is affected 
by the  stage of t h e  r i v e r  which i n  t u r n  is con t ro l l ed  by t h e  
release of water from Elephant B u t t e  Reservoir,  Nonthermal 
a r t e s i a n  waters discharge i n t o  t h e  R i o  Grande through shallow, 
unconfined aquifers. The alluvium is saturated a t  a depth of 
10 feet under most of the  R i o  Grande flood p l a i n  fran 
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(Theis, Taylor and Murray, 1942) 
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(Kelley and Silver, 1.952) 
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Figure 1. The Geology of the Truth or Consequences area. 
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Williamsburg to Caballo Resevoir. Theis et. al. (5) report 
coefficients of transmissibility ranging fram 3.4 to 5.5 x 10 
gallons/day/foot for the magdalena limestone aquifer in and 
around Truth or Consequences. 

5 

The Well Drilling ---------------- 
The first bid package to drill the geothermal well at 

Truth or Consequences was sent out to potential drillers in 
October of 1979. The response was good with about five 
drillers submitting bids. Unfortunately, all of the bids 
exceeded the $19,800 available for drilling the geothermal 
well. Therefore, it was necessary to revise the 
specifications and send the bid package out again. (Technical 
specifications are in the Appendix.) The reasons for the 
large discrepancy between the monies available and the bids on 
the first solicitation (the bids ranged f r m  $35,000 to about 
$60,000) are probably due to a number of factors. First, 
drillers in the area do not have a lot of experience in 
drilling geothermal wells and their bids reflected this. 
Second, there has been a great deal of water and oil well 
drilling going on in the area and most drillers were very 
busy, therefore resulting in it being a sellers market. 
Third, and perhaps the most logical reason is that drillers do 
not usually operate on fixed-cost contracts as is necessary 
when dealing with the University. 

When the second bid package came due in February 1980 a 
an acceptable bid was received and a contract was sent to the 
driller. (Copies of the Oil Conservation Division Forms 
G-101, 6-102 and 6-103 are included in the Appendix.) He 
began drilling during early May 1980 but he did so without 
having returned a signed contract and posting a performance 
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bond as required by the University. He was informed of this 
and decided that he would not continue with the project. 
again left us without a driller. 
negotiate since we had bid the project twice and not found an 
acceptable driller willing to do the job, However, because of 
the large amount of drilling going on in the area, we had a 
great deal of difficulty finding a driller with whom to 
negotiate. Finally, a new set of technical specifications 
acceptable to a driller and us was arrived at in October of 
1980 and we signed a contract with Larjon Drilling of Las 
Cruces. 
Appendix.) Because of prior commitments, Larjon was unable to 
begin drilling until March 1981. 

This 
We were then free to 

(These specifications are also included in the 

From the local geology and experience of the first 
driller, we knew that there was limestone at the surface and 
believed that it extended no deeper than 50 feet, After going 
50 feet and still finding limestone, the driller decided to 
switch to a cable drilling rig. 
completed to the contracted depth of 250 feet it was dry. 
This was during the first part of June 1981. We then took a 
temperature log of the hole and capped it as specified by the 
State Engineer (revised OCD form G-103 is included in the 
appendix). Figure 2 is the site of the hole. The man on the 
right is the City Manager at Truth or Consequences Mr. Quentin 
Drunzer and he is standing on top of the capped well (HS 476). 
Shown in Figure 3 is a piece-of the "cherty" or hard limestone 
which was drilled from the well. Figure 4 is the temperature 

When the hole was finally 

log of the dry well. 
W 

At this point it was necessary for us to resort to our 
contingency plan which was to use an old sump located in the 
Teen Center adjacent to the Senior Citizens Center. This sump 
was the old town well (HS 24) where visitors and citizens Y 

LiJ 



r 

L, 
Y 

6 

Y 

F i g u r e  2. C i t y  Manager Quent in  Drunzer  and M r .  A l f r e d  
A r m i j o  i n s p e c t  t h e  s i t e  of t h e  o r i g i n a l  
d r i l l e d  w e l l  HS-476. A h .  Drunzer is  s t a n d i n g  
on t h e  capped w e l l .  

W 

b, 
F i g u r e  3 .  A . p i e c e  of limestone through 

which t h e  d r y  w e l l  HS-476 
w a s  d r i l l e d .  
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L/ al ike came to  dr ink  of the  geothermal waters. The age of t h e  
w e l l  is unknown b u t  estimated a t  50 years and it is about 60 

feet deep. W e  had earlier considered using t h i s  w e l l  for t h e  
geothermal hea t ing  system and had run a pump tes t  on it, but  
had opted for d r i l l i n g  a new w e l l  and poss ib ly  f ind ing  hotter 
water. Figure 5 is t h e  temperature time his tory  of t h e  water 
pumped from t h i s  sump i n  November of 1978. Shown i n  Figure 6 

v 

w 

is t h e  l o c a t i o n  of the  sump and t h e  o r i g i n a l  s i te  of the  dry 
w e l l  i n  re ference  to t h e  bui lding i n  which t h e  Senior C i t i z e n s  
Center is located. From t h e  po in t  of view of convenience, one 
could hard ly  a s k  for a more convenient l o c a t i o n  than  t h e  old 
C i t y  w e l l .  F igures  7 and 8 show t h e  hot  water sump. Water 
is a v a i l a b l e  a t  a depth of about 2 feet and a t  a temperature 
of 107F. The geothermal water is pumped from t h e  sump a t  a 
rate of about 30 g a l l o n s  per minute and a depth of about 5 
feet through t h e  space heat ing system i n  t h e  Senior C i t i z e n s  

Y' 

v 

Center . 
,, 

During t h e  time t h a t  t h e  nego t i a t ions  for t h e  d r i l l i n g  
were proceeding, t h e  water r i g h t  for 30 acre feet of water per 
year w a s  secured (HS-476 i n  t h e  Appendix). T h i s  water r ight  
has been t r a n s f e r r e d  to t h e  sump i n  t h e  Teen Center  (HS 24) -  
There was a p r o t e s t  f i l e d  on t h e  o r i g i n a l  w e l l  and t h e  water 
r i g h t  was granted after t h e  appropr i a t e  hear ings were 
conducted. The na ture  of t h e  p r o t e s t  was t h a t  other u s e r s  of 
geothermal waters  i n  T r u t h  or Consequences were concerned t h a t  
t h e  C i t y ' s  pumping of water would affect t h e  n a t u r a l  f lows to 
their  bath houses. Expert  testimony indicated t h a t  it w a s  
u n l i k e l y  t h a t  t he  30 g a l l o n s  per minute pumping rate would 
affect  t h e  n a t u r a l  flow of water. Furthermore, t h e  C i t y  
C o u n c i l  agreed t o  s t o p  pumping i n  t h e  event  t h a t  any 
disturbance t o  t h e  n a t u r a l  f l o w  could be shown to  have 
resul ted from t h e  pumping of the  w e l l .  The State Engineers 
Of f i ce  was sa t i s f ied  wi th  t h i s  and granted t h e  water r i gh t ,  

43 
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Figure 5. Time-temperature log of the pumped sump in the 
Teen center (HS-245. 
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Figure 7. M r .  Drunzer and A l f r e d  Armijo i n spec t ing  

t h e  sump i n  t h e  Teen Center. The water 
level i s  about 2 1/2 feet  below t h e  sur face .  

W 

W Figure 8. The Teen Center sump (HS-24). 
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To estimate the heating loads of the Senior Citizens 
Center, we used the gas utilization of the structure for the 
winter of 1978. The gas usage is reported for the combined 
structure, shown in Figure 9, of the Teen Center, Convention 
Center, Chamber of Commerce and the Senior Citizens Center, 
Since the only part of the building which is used on a regular 
basis is the Senior Citizens Center, it was difficult to 
determine exactly what the heating load for that building is. 
The best estimate which can be made is that the peak winter 
hourly heating load is probably in the range of 120,000 to 
150,,000 BTU/HR. Figure 10 is a picture of the part of the 
building which is the Senior Citizens Center. This is an old 
adobe building which had formerly been the court house; the 
Teen Center, Convention Center and Chamber of Commerce are 
more recent additions and are Butler type buildings. Because 
this number is a peak load which will most likely occur in the 
early morning hours when the building is unoccupied; because 
it is a conservative estimate; and because we do not know if 
107F is the hottest water we w i l l  get frao the sump under 
extended operation; the heating system was designed to meet a 
105,000 BTU/HR load. 

Initially it was the design con t to use a single heat 
exchanger to transfer the energy from the geothermal waters to 
the room air. However, it is easier to install piping than it 
is to install air ducts particularly in retrofit situations, 
so we decided to use heat exchanger - fan units manufactured 
by Modine. These units e act the energy fram the hot water 
and supply it to the roan air locally, Three V-139 units 
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Figure 9.  Schematic Diagram of the Convention, Teen and Senior Citizens Center 
at Truth or Consequences, New Mexico. 
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Figure 10. Photograph of t h e  S e n i o r  C i t i z e n  
0 Community Center at  Truth or 

Consequences,. New Mexico. 
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derated for hot water operation were installed in the center 
as shown in Figure 11. (Detailed information on these units 
is contained in the Appendix.) These units will supply about 
35,000 BTU/HR each to the Center when they are operating. 
Figure 12 is a close up picture of one of the units as it is 
installed in the Center. Figures 13 and 14 also show the unit 
with the existing gas fired heater in the background. All of 
the piping in the system is 2 inch insulated with Armaflex and 
restricted to 3/4 of an inch through the heating units, 
Balancing valves are included as shown in the system schematic 
as are air bleed valves. 

Referring to Figure 11, one can follow the operation of 
the heating system. All three units are controlled off of a 
single thermostat which is set to come on at a temperature of 
70F. The existing gas fired heaters will be used as a backup 
system and are set to came on at a temperature of 6SF. Once 
the geothermal heating system is activated, water is pumped 
from the sump passes through a surge tank and the heating 
units and is discarded to the hot water drain shown in Figure 
11. The system is automatic, simple and should operate for a 
number of years, The City of Truth or Consequences is 
monitoring 
estimate of the system performance. 

the gas usage of the building to serve as an 

The City is very pleased with the operation of the system 
and, because of their nthusiasm, Dr. Mancini contacted the 
Modine Manufacturing Company, Inc. of Racine, Wisconsin, the 
company supplied the original heating units which were used in 
the building. Modine agreed to donate six additional units so 
the City of Truth or Consequences can expand the system to 
heat the two remaining parts of the building, the Teen and 
Convention Centers, The City is presently installing the 
piping to camplete the installation. 
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Figure 12. Close-up photograph of Modine V-139 
heating unit. 
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L d  
Figure 13. Modine unit with gas heater in the 

background. 
W 

17 



18 
w 

Y 
Figure  14. The S e n i o r  C i t i z e n  C e n t e r  

w i t h  hea t ing  u n i t s .  
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The original cost of the system for the Senior Citizens 
Center is shown below. 

3 Modine Heater Units and controls ..... $3672.00 
Pump and surge tank ..................... 361.63 
Installation and Piping ................. 7905.90 

TOTAL COST $11,939.53 

Y 
This part of the project was to determine the problems 

associated with attracting local financing of geothermal 
energy projects. 
gathered through interviews with local lending institutions 
and other influential citizens. This summary is based solely 
on the statements of the people interviewed and does not 
analyze any actions or events which would tend to support or 
invalidated these statements. Furthermore, it represents the 
author's interpretation of the opinions and attitudes of the 
financial community of the City of Truth or Consequences, 

The information presented herein was 

V 
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As stated earlier, there is a history of the use of 
geothermal waters in the City of Truth or Consequences for 
mineral water baths. This is because in the downtown area the 
water table is withi 5 feet or less of the land surface. One 
bath house has even used the hot water to heat motel rooms 
and, while others have discussed similar installations, none 
have done so. 
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The citizens of Truth or Consequences are basically u 
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knowledgeable about the use of geothermal energy. 
beginning of this project, a protest was filed against the 
water right application of the City. Both of the local 
newspapers reported extensively on the appeal, and two public 
hearings were held to discuss the project with the local 
citizens, One of these hearings was broadcast by the local 
radio station. The water right hearing was held in the City 
Hall and was well attended. Therefore, the citizens are well 
informed about the project and about the processes involved in 
the utlilization of geothermal energy. 

At the kl 
(3 

0 

v 

The local financial institutions in Truth or Consequences 
are limited to two banks and two savings and loan 

provide loans is limited to a percentage of their resources, 
and their growth is extremely limited, As an example, during 
the year 1978, the bank's deposits increased only 2.8 percent 
while the toital deposits in New Mexico increased by 12.1 
percent, Furthermore, it was determined that if a loan of 
over $lOO,OOO is needed, the banks would have difficulty 

U associations, The capacity of financial institutions to 

Y 
' 

providing the finanacing. Banks in Albuquerque and Las Cruces 
have larger loan limits, but they do not have extensive 
knowledge of the conditions at Truth or Consequences, 
Summarizing, we found that the financial capacity of the local 
banking institutions is very limited. 

0 

u 
Dr. Tom Gebhard met with- the president of the largest 

bank in Truth or Consequences, The banker expressed support 
for the development of alternate energy sources primarily 
because of the isolation of the community from other energy 
sources. He was knowledgeable about the local geothermal 
waters, and the bank even has a hot water bath in its 
basement. He stated that the bank would lend money for 
geothermal space heating if the economics of the project were 
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u favorable and the payback period was reasonable. Traditional 
loan requirements would have to be met and the project could 
not exceed the loan limitations of the bank, 

To determine the attitudes of the remainder of the 
community, a dinner meeting was held with the community 
leaders from both banks, both newspapers, the school board, 
the bath house owners, and an attorney, This meeting was 
sponsored by a group of university researchers surveying 
community attitudes which would adversely impact the 
development of geothermal energy. 
the College of Business Administration at New Mexico State 
University have conducted similar dinner meetings in 
Albuquerque and Las Cruces, After the meeting ended, they 
concluded that the community leaders understood the 
limitations on the development of geothermal energy and have a 
more sophisticated understanding of the technical problems 
than any other community in New Mexico, 

t 

These researchers from 

The representatives from both of the banks agreed on all 
financial problems associated with loans to geothermal 
projects, 
loan processed by the banks, and limits would restrict the 
capacity for financing The development of geothermal energy 
resources would receive more favorable consideration than the 
development of solar energy because geothermal energy is 
viewed as a more dependable energy source during extreme cold 

Loan guarantee programs , similar to the Small 
Business Administration Loan Guarantee Program, are preferred 
because the loan guarantee limits the potential losses of the 
banks. 

Loan requirements must be the same as for any other I 

I 
I 

The rest of the community leaders voiced strong support 
for the development of geothermal energy. However, some 
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hesitation existed when local financing was the only method 
for development. The public schools would convert to 
geothermal space heating if it is shown that money will be 
saved. The community leaders appeared to support the hope 
that federal and state financing for initial projects would 
demonstrate that geothermal space heating is cost effective 
and that an understanding of technical details would occur in 
the community. 
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E!!!!?!EY: 
1. Local financing can be provided when the local 

financial institutions understand the economic 
benefits of using geothermal energy. 

W 
2. Local financing can be obtained when short payback 

periods exist. 

3. Standard requirements for loan security must be met. 

4. Geothermal energy is considered to be a more reliable 
energy resource than solar by the local community. 

0 
5. The distribution of accurate information on the 

development of geothermal energy will 'create a 
supportive attitude within the community even 
if a project is controversial. e3 
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OR1 GINAL 
TECHh’LCRL SPECIFICATIONS 

Location and General Description 

These spec i f i ca t ions  are f o r  d r i l l i n g  a hot  water production w e l l  
a t  sTJ1/4 S W 4  SE1/4, s ec t ion  33, Township 13 South, Pange 4 West, near  
t h e  Senior Ci t izen’s  Center i n  Truth o r  Consequences, New Mexico. 
approximate descr ip t ion  of t h e  job  is  as follows: 

An 

1. 
2. 

D r i l l  a 9-inch diameter h o l e t o a  depth of 500 f ee t .  
I n s t a l l  a 2-inch diameter PVC pipe,  capped a t  t h e  bottom, through 

The temperature log  
t h e  e n t i r e  length of t h e  hole. 
hours f o r  t he  temperature grad ien t  t o  s t a b i l i z e .  
w i l l  be  recorded by New Mexico-State Universi ty  personnel. 

3. 
t o  be done by a New Mexico S t a t e  University contractor ,  

4. 
casing. 
determined by the New Mexico S t a t e  University representa t ive  on t h e  b a s i s  
of geophysical logs  and o the r  information. 

t h e  casing respect ively.  

f o r  e i g h t  hours o r  u n t i l  a good sample can be obtained. 

F i l l  the  pipe with water and w a i t  24 

P u l l  out  t h e  PVC p ipe  and allow geophysical logging i n  t h e  hole  

Order and i n s t a 1 l . a  6 5/8-inch 0.1). s t a i n l e s s  steel screen and 
The lengthsand loca t ions  of t h e  screen and casing w i l l  be  

5. 

6. Develop t h e  w e l l  u n t i l  i t  is cleaned of sand. It w i l l  be  ba i led  

7. 

Gravel pack and cement the  annular space outs ide  t h e  screen and 

T e s t  pump t h e  w e l l  f o r  24 hours. 

Local Conditions and Geology 

Bidders w i l l  be held as having examined t h e  d r i l l i n g  s i te  i n  order  
t o  aquaint themselves wi th  t h e  condi t ions of t h e  area. 
of t h e  w e l l  w i l l  be decided i n  consul ta t ion  with t h e  d r i l l e r ,  C i t y  of . 

The exact loca t ion  

Truth o r  Consequences and t h e  New Mexico S t a t e  Universi ty  representat ive.  
Convenience of t he  d r i l l e r  f o r  t h e  ease of d r i l l i n g ,  mud p i t  and d i sposa l  
of water w i l l  be taken i n t o  consideration, but  t h e  dec is ion-of  t h e  New 
Mexico S t a t e  University representa t ive  w i l l  be f i n a l  on a l l  such matters. 
The d r i l l e r  w i l l  cooperate wi th  the  c i t y  o f f i c i a l s  and New Mexico S t a t e  
Universi ty  representa t ives  on a l l  matters a f f e c t i n g  t h e  area during 
d r i l l i n g .  I 

Township 1 3  South, Range 4 West, near t h e  proposed w e l l  i s  given i n  Figure 1. 
Theis log,  taken from Theis, et. al. (1941) i s  probably r ep resen ta t ive  of 
what may be expected during d r i l l i n g  of t h e  proposed w e l l .  
of t h i s  w e l l  log  and t h e  geology of t h e  area, it is expected t h a t  t h e  
Magdalena limestone formation, which cons i s t s  of l imestone and shale ,  
o f t en  weathered, w i l l  be  encountered through t h e  f u l l  depth of t h e  ho le  
below t h e  top 50-60 f e e t  of alluvium cover. A complete desc r ip t ion  and 
discussion of t he  geology of t h e  area and the  occurrence of hot water can 
be found i n  Theis (1941). 
s e l f  with t h e  known and expected geologic and geothermal hydrologic 
condi t ions a t  t h e  site. For fu r the r  information, t h e  bidder may contac t  
D r .  Lokesh Chaturvedi, Department of C i v i l  Engineering, New Mexico S t a t e  
University,  L a s  Cruces, New Mexico, Telephone: (505) 646-3233. It is 

A d r i l l e r ’ s l o g  of a w e l l  i n  Block 104, SE1/4 SWlLb SE1/4, s ec t ion  33, 

On t h e  b a s i s  

The bidder w i l l  be expected’to f ami l i a r i ze  him- 

* -  _ _  --s-.- - - - r J - .  
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Log by L. A. Gordon, d r i l l e r  

Thick- Writer's (Theis) Driller's 
ness Depth remarks remarks 

( f ee t )  ( f ee t )  

Quicksand 60 60 Alluvium Warm w a t e r  
Conglomeration of 46 106 Nagdalena l imestone and F i r s t  flow a t  108 f t .  

Seam rock 11 117 Probably Magdalena Some water a t  115 f t .  

Rock and c l ay  135 252 Magdalena l imestone and Open seam a t  252 f t .  

Caprock 6 258 Magdalena l imestone Good flow a t  255 f t .  

c l ay  and rock sha le  

limes tone 

_ .  . Shale  

_. 
. .  

Figure 1. Well 31 i n  Block 104, SE1/4. STJ1/4 SE1/4, sec. 33, 
T. 13 S., R. 4 L?., Hot Springs Townsite 
Temperature of water 112'F (Theis, 1941) 

emphasized t h a t  t h e  information on t h e  expected geologic condi t ions given 
he re  is  only f o r  t h e  guidance of t h e  bidders.. These condi t ions are no t  
guaranteed by t h e  univers i ty .  

Equipment and Personnel t o  be Furnished by t h e  Contractor 
- 

The cont rac tor  s h a l l  provide t h e  necessary r o t a r y  d r i l l i n g  r i g ,  
a l l  too l s ,  equipment, accessor ies ,  water, mud, power, b i t s ,  l i g h t i n g ,  
w e l l  casing,  screen,  cur ren t ,  gravel  and experienced personnel necessary 
t o  conduct without d i f f i c u l t y  t h e  d r i l l i n g ,  casing,  grouting, and cementing 
opera t ion  described i n  these  spec i f ica t ions .  

Equipment and Personnel t o  be Furnished by NMSU 

Samples of d r i l l  c u t t i n g s  w i l l  be  obtained a t  10  f e e t  i n t e r v a l s  by 
NMSU personnel. 
handled by t h e  un ive r s i ty .  

Geophysical and temperature logging of t h e  hole  w i l l  be  

The cont rac tor  w i l l  cooperate with t h e  un ive r s i ty  personnel i n  
obta in ing  t h e  c u t t i n g s  and i n  performing t h e  logging. 

Detai led Technical Spec i f i ca t ions  

1. The d r i l l i n g  is t o  be done i n  t h e  Hot Springs Artesian Basin and 
the re fo re  has t o  comply with t h e  requirements and guide l ines  of t h e  New 
Nexico State Engineer. 
a r t e s i a n  bas in  i n  N e w  Mexico should submit a bid. 
t h e  S t a t e  Engineer fo r  d r i l l i n g  an artesian w e l l  are given i n  Appendix A. 

Onlv cont rac tors  with a l i c e n s e  t o  d r i l l  i n  an 
The requirements of 
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The bidder should f a m i l i a r i z e  himself with these  requirements before  
submitt ing a bid. 

and should be s u f f i c i e n t l y  s t r a i g h t  and plumb so t h a t  t he  casing can be  
properly i n s t a l l e d  and grave l  packed a l l  around, t h a t  t oo l s  and b a i l e r s  
can be run f r e e l y  t o  the  bottom of the  hole. 

p ipe  w i l l  be  i n s t a l l e d  by t h e  contractor  through t h e  f u l l  length of t h e  
bore hole. 
t h e  j o i n t s  and should be f i l l e d  with water and l e f t  i n  the  hole  f o r  24 
hours i n  order  t h a t  t h e  temperature gradient  s t a b i l i z e s .  
gradient  measurements w i l l  be  made by New Mexico S t a t e  Universi ty  personnel. 
The PVC pipe w i l l  then be pulled out  and a s u i t e  of geophysical logs  w i l l  
be  run i n  t h e  uncased hole. It is understood t h a t  t h e  d r i l l e r  w i l l  need 
t o  maintain a p o s i t i v e  head in-the hole  throughout t h i s  operat ion t o  
prevent caving. 

and s h a l l  m e e t  t h e  minimum API spec i f i ca t ions  as given i n  Appendix A. 
A 6 5/8-inch O.D. casing should be grade F-25, should have a w a l l  thickness 
of .245 inches and a weight with couplings of 17 l b s / f t .  
casing s h a l l  be used. The screen s h a l l  be atleast  6 inches I.D. and 
s h a l l  be a Johnson w e l l  screen o r  equivalent.  

packed with c lean  screened pea gravel  which should contain no calcareous 
o r  organic material. 

Engineer's requirements). 

sand. 
can be obtained. 

test pump t h e  w e l l  f o r  24 hours i n  order  t o  determine t h e  s i z e  and place- 
ment of a permanent pump. 

2. Bore hole  - The bore hole should be atleast 9 inches i n  diameter 

3. Logging - Soon a f t e r  the  d r i l l i n g  is  completed a 2-inch PVC 

This p ipe  should be sealed a t  t h e  bottom, should not  l e a k  a t  

Temperature 

4. Casing.- The casing s h a l l  have a minimum i n s i d e  diameter of 6 inches 

Only threaded 

5. Gravel packing - The annular space outs ide  t h e  screen w i l l  be  

6. Cementing - See Appendix A f o r  cementing requirements (S ta t e  

7. Development - The w e l l  w i l l  be  developed u n t i l  i t  is  cleaned of 
It w i l l  be ba i led  f o r  e igh t  hours o r  u n t i l  a good water sample 

8. T e s t  pumping - The contractor  w i l l  i n s t a l l  a temporary pump and 

Inspect ion cd 

All casing, screen and gravel  w i l l  be  inspected by t h e  New Mexico 
S t a t e  Universi ty  r ep resen ta t ive  before  it is placed i n  t h e  w e l l .  
Engineer's representative w i l l  a l so ' i n spec t  t h e  casing and screen as w e l l  
as cementing operat ion and pump tes t ing .  A 20 minute hydros ta t ic  test 
under a minimum test pressure  of 200 p s i  a t  t h e  sur face  s h a l l  be performed 
by t h e  cont rac tor  under t h e  d i r e c t i o n  and t o  t h e  s a t i s f a c t i o n  of a 
representa t ive  of t h e  S t a t e  Engineer. 

F ina l  S i t e  Condition 

S t a t e  1 I 

Y 

The cont rac tor  w i l l  l eave  the  top of the  casing 4 f e e t  above t h e  

The w e l l  site w i l l  be l e f t  c lean and a l l  t o o l s  and t r a s h  removed 
ground l e v e l  with a p l a t e  welded t o  the  top. 

from the  w e l l  s i te  when t h e  contractor  removes t h e  r i g .  

Drillers Log 

0 

The d r i l l e r  s h a l l  keep a log ind ica t ing  time, depth, s i g n i f i c a n t  I 
0 

act ivi t ies  performed, observations,  etc. A copy of t h i s  l o g  w i l l  be  supplied 
t o  New Mexico State  University.  

u 

. .. 0 
-. I _ -  . -- 
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* 
Possible Cost-Cutting Modifications 

As a result of financial considerations, the university may decide 
to eliminate the installation of a 2-inch PVC pipe and resulting 24 hour 
wait for a temperature log. If this option is followed, the geophysical 
logging will be done within a reasonable time after the drilling and 
the driller can then proceed with ordering and installing the screen 
and casing. 

b) 
3 

Reference Cited 

Theis, C . V . ,  et. al. (1941), Thermal waters of the Hot Springs artesian v 
basin, Sierra Country, New Mexico, in 14th and 15th Biennial Reports, 
New Nesico State Engineer, pp. 421-286. 
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Artesian W e l l  Construction 
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4-15. ARTESIAN WELLS--CONSTRUCTION. The casing f o r  a r e t s i a n  w e l l s  

s h a l l  be inspected by t h e  State Engineer o r  h i s  r ep resen ta t ive  and s h a l l  

meet o r  exceed the  spec i f i ca t ions  as set  f o r t h  i n  4-15.1. 

and c o l l a r s  must be i n  good condition. 

used i n  a l l  instances.  

t h a t  would al low t h e  commingling of water from t h e  artesian formation 

with water i n  overlying format"lons. 

A l l  casing 

A standard casing shoe s h a l l  be 

The casing s h a l l  not  be perforated i n  a manner 

(OVER) 
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4-15-1 CASING AND COUPLING: API TABLE OF SPECIFICATIONS. - c -  

Only threaded casing shall be used. 

meet minimum American Petroleum Institute ( A P I )  specifications 

Casings and couplings shall 

.. - .  

for the following sizes: 
. .  
.z ... - -. i - -  - .  

. -  Outside Weight Wall Couplinq 
Diameter Threads Grade . : ,:: 

Inch Casing '. 

5 . with Thickness O.D. Length 
~ _. 

Inches Inches Inches per of Inches Couplings 
lbs - /ft . 

m 

4 1/2 
5 1/2 
6 
6 5/8 
7 
7 5,/8 
8 518 
9 5/8 
10 3/4 
11 3/4 
13 3/8 

9 - 5 0  
13.00 
15 00 
17. 00 
17.00 
20.00 
24.00 
29.30 
32.75 
38.00 
48.00 

-205 
-228 
..238 
,245 
-231 
-250 
,264 
-281 
-279 . 300 - 330 

5.000 5 
6,050 6 3/4 
6.625 7 
7.390 7 1/4 
7.656 '7 1/4 
8.500 7 1/2 
9.625 7 3/4 

10.625 7 3/4 
11.750, 8 
12.750 8 
14.375 8 

8 
8 

8 
8 
8 
8 
8 
8 
8 

a 

a 

F-25 
F-2 5 
F-2 5 
F-2 5 
F-2 5 
F-25 
F-2 5 
F-2 5 
F-2 5 
F-2 5 
F-2 5 

- .  

If casing length exceeds one thousand (1,000) feet, H-grade or . 

better shall be used f x  thirteen and three-eighths (13 3/8)-inch 

casing . 

hole shall be at least two (2) inches greater than the outside 

diameter of the casing. 

4-16. CASING; CEMENTING; TESTING. The following specifica- 

tions shall govern casing, cementing, and testing: The casing shoe 

shall be welded to the casing to assure proper position. The casing 

shall be landed on a suitable casing seat in the confining formation 
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o v e r l y i n g  the  a r t e s i a n  a q u i f e r  f o r m a t i o n  and s u f f i c i e n t  o i l  w e l l  

cement s h a l l  be u s e d  t o  obtain c i r c u l a t i o n  t o  t h e  s u r f a c e .  When 

c i r c u l a t i o n  t o  t h e  su r face  is  n o t  o b t a i n e d ,  cement  s h a l l  be p l a c e d  
. .  . .  

t o  t h e  s u r f a c e  beh ind  t h e  c a s i n g .  A d d i t i v e s  of p o z z o l a n i c  n a t u r e  
.-.. : 

may be used above the  c a s i n g  shoe b u t  s h a l l  n o t  exceed  f i f t y  ( 5 0 )  

per c e n t  b y  volume.  The a d d i t i o n  o f  c a l c i u m  chloride and/or  gel  

is permissible b u t  s h a l l  n o t  i n  any case exceed  t w o  ( 2 )  per c e n t  

each by  we igh t .  A s u f f i c i e n t  amount of cement w i t h o u t  a d d i t i v e s  

s h a l l  be us.ed t o  a l l o w  n e a t  cement t o  seal  t h e  casing shoz and  

r ise  a minimum of f i f t y  ( 5 0 )  feet  above t h e  shoe b e t w e e n  the c a s i n g  . ' .  

and t h e  hole. Cement s h a l l  be a l lowed  t o  set  a minimum of f o r t y -  

e ight  (48) hours before d r i l l i n g  is  re'sumed. S e a l i n g  o f f  of t h e  

t h e  f o r m a t i o n s  s h a l l  be checked by a method approved b y  the State  

E n g i n e e r  or h i s  a u t h o r i z e d  r e p r e s e n t a t i v e .  

4-16.1 CEMENTING. Cementing s h a l l  be done b y  t h e  pump and  I 
0 r 

p l u g  method as f o l l o w s :  A f t e r  t h e  casmg h a s  been  r u n  and  l a n d e d ,  

t h e  pump s h a l l  be s t a r t e d  and mud c i rcu la t ion  s h a l l  be m a i n t a i n e d  

for a t  l eas t  t h i r t y  (30) m i n u t e s  w i t h  t he  c a s i n g  raised s l i g h t l y  
. -  

i n  order t o  equa l i ze  t h e  mud pressure i n s i d e  and o u t s i d e  of the  I 

cas ing .  A heavy s l u r r y  of o i l  w e l l  cement and water s h a l l  be 
u3 

mixed and poured  i n t o  t h e  t o p  of t h e  c a s i n g .  ~f a d d i t i v e s  are 1 
u s e d  i n  t h e  s l u r r y ,  s u f f i c i e n t  n e a t  cement ( d e n s i t y  f i f t e e n  (15)  u s e d  i n  t h e  s l u r r y ,  s u f f i c i e n t  n e a t  cement ( d e n s i t y  f i f t e e n  (15)  

Y 
pounds per g a l l o n )  s h a l l  t h e n  be added to  seal  the cas ing  shoe I 



and r i s e  a m i n i m u m  of f i f t y  ( 5 0 )  feet  above the shoe. A caeing bi _ .  -i.v... , 

W plug of standard make s h a l l  be placed i n  the casing above the 

cement and a swedge nipple screwed onto the top of the casing 
. .  . .  and connected t o  the mud pump. 

be pumped in to  the casing, forcing the  cement and casing plug 

Then a mud s l u r r y  or water s h a l l  + z .  3 .  

_. 2 . :  ' 

' ; .? 

.% .. 2' 

._  
cy 

w 

.. f..:.' . f ,  I '  down the casing. 

so that  the dr i l ler  may know i ts  location a t  all times. 

the plug reaches the point desired above the bottom of the casing, 

A measuring l i n e  sha l l  be r u n  behind the plug - 1 ,  
. .  . ,  . -  

When 

the pump sha l l  be stopped and the casing lowered t o  the t-tsmg 

seat. 

4-17. CASING, CEMNTING, TESTING--APPROVAL. The casing, 

cementing, and tes t ing programs s h a l l  be witnessed and approved 

by an authorized representative of the State  Engineer. 
c, 

4-18. EXCEPTION TO CASING AND CEMENTING REQUIREMENm. Xn 

Y those areas of declared artesian basins where the well is d r i l l e d  

into t he  artesian aquifer, b u t  no confining formation overlying . 

the artesian formation is present, the foregoing requirements for 

receiving written approval of the State  Engineer or  h i s  representa- 

tive. 
d 

4-19. ARTESIAN WELLS--REPAIR. Before repairs are comenced 

the well sha l l  f i r s t  be inspected by a representative of the State 

Engineer t o  determine i f  the condition of the well is  such that  it t 

u may be repaired. - When leaks i n  the casing are found and the casing 
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- 
and well are  otherwise i n  good condition, the well may be re- 

b) 
Y paired by a method approved by the S ta te  Engineer, A packer 

or  bridge plug approved by the State  Engineer s h a l l  be used i n  

yir 

a l l  well repairs.  An inspection s h a l l  be made a t  the comple- 

t ion of the  work t o  determine i f  the repair  was sat isfactory.  

During each inspection, the hole s h a l l  be open t o  allow the 

entrance of equipment for well logging and leakage measurement, 

4-19.1 ‘PLUGGING. I f  a n  ar tes ian w e l l  i s  t o  be replaced 
. .  

.. by a n e w  well, i t  s h a l l  be plugged immediately following the 

W 

Y 

completion of the new well. All the work s h a l l  be done u n d e r  

the supervision of..the State  Engineer or  h i s  representatives or  

a representative of the  appropriate Artesian Conservancy D i s t r i c t  

who s h a l l  designate the amount of cement t o  be used and the  depths 

a t  which cement plugs sha-ll be se t .  

9 

4-20, TEST OR EXPLORATORY WELLS. All t e s t  o r  exploratory ua 
wells s h a l l  be so constructed, maintained, and operated that  each 

water s h a l l  be confined t o  the aquifer i n  which i t  i s  encountered. . 

A l l  t e s t  o r  exploratory wells penetrating ar tes ian aquifers shall e l 

scl 

Y 

be cased, cemented, and tes ted as required for  the construction of 

artesian wells (Art ic le  4-15 through 4-18) and t h e  casing s h a l l  be 

landed i n  tne formation underlying the deepest ar tes ian aquifer 

and cemented through a l l  known ar tesian aquifers,  The casing, a s  

referred t o  i n  the ar tes ian well specif icat ions,  i s  designated a s  
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r 

. 

t h e  w a t e r  p r o t e c t i o n  s t r i n g  by  the  o i l  i n d u s t r y .  If conductor  bj 
3 p i p e  i s  used, i t  s h a l l  n o t  be removed u n t i l  af ter  cementing of 

t h e  c a s i n g  has been completed.  A l l  casing, cementing,  and 

t e s t i n g  programs s h a l l  be w i t n e s s e d  and approved b y  a r ep resen -  
3. 

t a t i v e  of the S ta t e  Engineer .  

4-20.1 SHOTHOLES--PENETRATION. Shotholes for  g e o p h y s i c a l  
< 

e x p l o r a t i o n  s h a l l  n o t  penetrate closer t h a n  twen ty - f ive  ( 2 5 )  
'(3 

feet  above a n y  known a r t e s i a n  aqui fe r  under confinement .  

4-20.2 ABANDONMENT; PLUGGING. I n  t h e  e v e n t  t h a t  t h @ . t e S t  

Y or  e x p l o r a t o r y  w e l l  i s  t o  be abandoned, the State  Engineer  s h a l l -  

be n o t i f i e d .  Such w e l l  s h a l l  be plugged i n  accordance  w i t h  

w 
A r t i c l e  4-19.1 so tha t  the f l u i d s  w i l i  be permanent ly  c o n f i n e d  

t o  the specific s t r a t a  i n  which they w e r e  o r i g i n a l l y  encountered .  

4-21. MINE LODE DISCOVERY AND D R I L L  HOLES. Any pe r son  

d r i l l i n g  a mine l o d e  d i s c o v e r y  or mine d r i l l  hole t o  a d e p t h  of 

ten (10) feet or m o r e ,  who sha l l  encounter or  whose drill shall 

c u t  i n t o  a w a t e r  body or w a t e r  b e a r i n g  s t ra ta ,  s h a l l  plug or  

o t h e r w i s e  c o n s t r u c t ,  main ta in , -  and operate such h o l e s  so that  any 

water encoun te red  i s  permanent ly  c o n f i n e d  t o  the  a q u i f e r  i n  which 

i t  is found. 

0 

I 

0 

Y 
4-21.1 DISCOVERY REPORT--FORMS; TIME FOR FILING. Such person ,  

w i t h i n  n i n e t y  (90) days  f r o m  t h e  date  of the d i s c o v e r y ,  sha l l  re- 

p o r t  t o  t h e  S ta te  Eng inee r ,  on forms provided  by  the  S t a t e  



. ., 
t 

. f  

* d -  

I .  

1 2  -A 

Eng inee r ,  the l o c a t i o n  and depth of the  hole, and the method and  

J m a t e r i a l  used i n  p l u g g i n g  the h o l e .  I f  t h e  hole i s  n o t  plugged, 

kJ 

the report s h a l l  describe the manner i n  w h i c h  i t  w a s  c o n s t r u c t e d  

and is b e i n g  m a i n t a i n e d  and o p e r a t e d .  The r e p o r t  s h a l l  i n c l u d e  

a log of t h e  hole w h i c h  i s  adequa te  t o  permit a d e t e r m i n a t i o n  of 

u 

whethe r  the p l u g g i n g  or c o n s t r u c t i o n  and o p e r a t i o n  and main tenance  
\ 

of the d r i l l  hole are s a t i s f a c t o r y .  

... :.. .. . .  
I .  

, .  .. . 
. .- 

.. 

. -  

4-21.2 ARTESIAN WATER. I f  a r t e s i a n  w a t e r  i s  e n c o u n t e r e d ,  

t h e  c o n s t r u c t i o n ,  o p e r a t i o n ,  main tenance ,  or p lugg ing  s h a l l  be 

done  i n  acco rdance  w i t h  A r t i c l e  4-15 through 4-19.1. 

4-22 . DEVIATIONS FROM SPECIFICATIONS--APPROVAL - 
? 

t i o n s  f r o m  the above-described c a s i n g ,  cement ing ,  and 

programs m u s t  be approved  by t h e  State Eng inee r .  
Y 

Any d e v i a -  

L e s t  ing 

. - .. .. . . ...- - .  . - . 1- - . . .__ L -.. ..- 
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Negotiated ' 

TECHNICAL SPECIFICATIONS 

D r i l l  a 12-1/4 inch diameter w e l l  t o  100 f e e t .  

Allow geophysical logging of t he  w e l l  by a logging 
be h i r ed  by NMSU. 

contractor  t o  

I n s t a l l  8 inch diameter I . D .  threaded and coupled sur face  casing of 
grade F-25 with 24 l b s / f t  weight with couplings t o  a depth of 100 f t .  
The casing and couplings should meet the  s tandard5specif ied by the  
S t a t e  Engineer and should be approved by a r ep resen ta t ive  from t h e  
S t a t e  Engineer's Off ice  before  i n s t a l l a t i o n .  

Cement the  sur face  casing according t o  methods approved by the  S t a t e  
Engineer and allow t h e  cement t o  set f o r  a t  least 48 hours. 

Perform a hydros t a t i c  pressure test  a t  a minimum of 200 p s i  p ressure  
a t  the  sur face  f o r  a dura t ion  o f . a t  least 20 minutes, according t o  
S t a t e  Engineer's spec i f ica t ions .  This test should be conducted i n  
the  presence of t he  S t a t e  Engineer's representa t ive  and h i s  approval 
obtained. 

D r i l l  a minimum of 6-3/4 inch  diameter production w e l l  t o  a depth of 
250 f e e t .  

Order and i n s t a l l  5 inch  I .D.  s t a i n l e s s  s t e e l ' c a s i n g  and screen. 
lengths  and loca t ions  of t h e  screen and casing w i l l  be determined by 
the  New Mexico S t a t e  Universi ty  representa t ive  on the b a s i s  of geophysical 
and l i t h o l o g i c  logs.  

Develop the  w e l l  f o r  a t  least 10 hours o r  u n t i l  clear water is  obtained. 

The 

The cont rac tor  is to be paid according to the following schedule: 

Mobilization $2200.00 
100 f t .  d r i l l i n g  6000.00 
Surface casing 1800.00 
Cementing 200.00 
Production casing 10.75 per  f o o t / i n s t a l l e d  
Production screen 60.00 per  f o o t / i n s t a l l e d  
Well development 500.00 

- - 

_..I- . . . . . . A i  ......,.... - ~ 
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The contract to the driller should mention two items specifically: 

1. The driller is responsible for keeping the State Engineer's Office in 
Deming informed about his schedule of drilling. He should drill the 
well according to the State Engineer's specifications for cementing, 
pressure testing and the quality of casing, etc. 

2. The contract is for the entire job as specified in the Purchase Order. 
Partial completion of the work will not automatically entitle the 
driller to proportionate payment. 

The total cost of the project'is not to exceed $19,800.00. 3. 

c 



N E W  MEXICO OIL CONSERVATION COMMISSION 

P. 0. Box 2088. Sanla F e  87501 

APPLICATION FOR PERMIT TO DRILL,  DEEPEN, 
OR PLUG BACK--GEOTHERMAL RESOURCES WELL 

ind Office 

- 
Deepen' 0 Plug Back 0 . 'I'ypr of  Work Drill [XI ' 

- 
9 "r 4 case Name t . Type of W ~ I I  Geothermal Producer Temp Observation 0 

Low-Temp Thermal 0 InjectiodDisposal 0 

New Mexico S t a t e  Univers i ty /Ci ty  of T o r  C Name of Operator 

Box 3CE. NMSU. Las Cruces. rm 88003 
UNIT LETTER LOCATED 500 FEET FROM THE south Lucation of Well 

JD 2300 FEET FROM THE eastLiNE OF SEC 33 rwp 13 SOUthacc 4 w e s t  N f i A D k .  

0 

8 

PROPOSED CASING AND CEMENT PROGRAM ri, 
- - 1 EST.TOP SIZE OF CASING WEIGHT PER FOOT SETTING DEPTH SACKS OF Crhtl NT- SIZE OF HOLE 

-- 
15inch t o  95 f t .  1 2  3/4 i n _ .  S U I .  4 3  S t a t e  -. Engl a B 2 9 s .  

~ 

7 2 8  inch t o  500 f t .  6 5/ 8 inch  17 
I 

-- __ P -- 
A permit  from t h e  S t a t e  Engineer f o r  30 a c r e  f e e t  per  annum has bven r,ltarf-'fsed. 
w e l l  w i l l  be  d r i l l e d  by a l i censed  d r i l l e r  according t o  the  S t a t e  ~~~,~l~~r e s p e c i f i c a t i o n s ,  
The S t a t e  Engineer requirements  f o r  inspec t ion ,  t e s t i n g ,  etc. w i l l  be lllpl I 

and l e n g t h  of screen i n s t a l l a t i o n  w i l l  be  determined on t h e  b a s i s  of g , , t~~d-75~ ica l  and 
l i t h o l o g i c  w e l l  logs .  
a product ion w e l l .  
Minerals Department. 

The 

The depth 

Request waiving the  bond requirements  for 1 t ~ ~ ~ ~ 1 1 1 l :  l i i n c e  it is 
@ This  is  a p a r t  of a research  p r o j e c t  funded b y  N.M. I:f-errgy and 

Bond No. 01-0130-3:!0-,8 l l ~ ~ ~ ' ~ e d  

w 

BOVE SPACE DESCRIBE PROPOSED PROGRAM: If proposal is to deepen or plug back. give data on present pt,,,luc,lvr  PI* zqkwl proposed new Product 
Give blowout preventer program, i f  any. - - * chv certify that the information above i s  true and complete t o  the hesl of m y  knowledge and helief. 

Associate  Professor ,  NNSU 2 / fv'f '. / 80 
-~ -- - - Lwtr - - _ - _ ~  - - 

d u u *  
_-- 

(This space for Srare Use) 

. - .  . , . - . a  .... -- 
y3 4OVEDBV cud 1* TITLE . ' I - . .  r -  - -  . - -  

DAT I 
DITIONS OF APPROVAL, IF ANY: 



Oprafur 
New Mexico S t a t e  Univers i ty /Ci ty  of T Ci ty  land 

2. If more than one lease is dedicated to the well. outline each and identify the ownership thereof (both as to working interes 
and royalty). 

3. If more than one lease of different ownersip is dedicated to the well, have the interests of all owners been consolidated b) 
communitizat ion, unit ka t  ion, fo rce-pooling, e tc? 

0 Yes 0 No If answer is "yes," type of consolidation 

If answer is "no," list the owners and tract descriptions which have actually been consolidated. (Use reverse side of this form i 

No allowable will be assigned to the well until all interests have been consolidated (by communitization, unitization 
forced-pooling, or otherwise) or until a non-standard unit, eliminating such interests, has been approved by the Commission. 

nccrss3ry.) 

Well No. 

HS-476 

I .  
I 
I 

L..- L "  . . -_ . .  :... . -. 
,- .,z--, :r 
:.L\:. . . .. 

0 6; Lett*r 

I 

Section Township Hange County 
33 13 South 4 West S i e r r a  

1 

Ground Level Elrv. Producing Formation 
gdalena Limestone 

I 
I I 

P o d  Dedicated Acreage: 

Acres 

- 
I 
I 
I 
I 
I 
I 

I 
I 

I 
1 

-I- - - - - -- ---  

7 - - - -  - - - - - - -  

CE RTlFlCATlON 

I hereby certify that the information 

contained 'herein is  true and complete to 

Lokesh Chaturvedi 

Associate Professor  

New Mexico S t a t e  Univers i ty  

Las Cruces, NM 88003 

Name . 

Position 

Company 

Date 
2/04/80 

I hereby certify thar the well location 

shown on this plat war plotted from field 

notes of actual surveys made by me or 

under my supervision. and rhat the same 

13 true and correct m the best of my 

knowledge and belief. 

Date Surveyed 

Hegistered Professional Engineer 
and/or Land Surveyor 

Certificate No. 
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w 
3% Use This Form for Ptooosals to Drill or to Oeepen or Plug Back  IO 8 D i f t o ~ c n ~  Rescrvolr.  
e r m t  -.' (Form C-101) tor Such P ~ o D o s ~ ~ s . )  

>e 01 well Cco:ncrmrl Proaucer !-.I Temo. Observation 

U s e  "APPlicarion 

7- I 7. L'nir ..\;rcrrncnt SJmc 

S. Farm or Lease Same 
i L O W - T C ~ D  Thermal 0 Injection/DisDosal 

14ew biexico S ta t e  University/City of T or  C i bmc 01 Operalor 
La 

0 NOTICE OF INTENTION TO: 
PLUG A N 0  ABANDON 0 0 F ; M  REL?EDLAL WORK 0 

a R A R l L V  AEEhrDCN 0 
. OR ALTER CASlNC 0 CHANGE PLANS @ 

- - j 9. \'.'dl so. 
HS-476 jdtcsr or Operator Dr. Lokesh Ch aturvedi-Co P 1  

Box 3CE, NMSU, Las Cruces, NM 88003 
I 10. Field and Pool. or \ViIdcrc 

SUESEOUENT REPORT OF: 
I R E  ki E D I A L WO R K 

CO?.:MENCE D R I L L ~ G  OPNS. 0 PLUG & ABANDONhtENT t 
CASING TEST'AND CE1AENT JOB a 

ALTERING CASING 

OTHER E 

h\\\\\\\\Y I 1 Sierra  i\\\\\\\\\\p 4250 f e e t  ahove M.S.L.. 

Q Please see the enclosed l e t t e r  and new specif icat ions for  the well 



I D I  ST R I  B UTI ON 

IO Not Ure This Form for Proposals to Drill or to Deepen or  Plug Back t o  a Different Reservoir. Use "Application 
or Permit -" (Form G-101) for Such Proposals.) 

. Type of well Geothermal Producer b! Temp. Observation U 

! P. 0. Box 2088. Santr F e  87501 

0 '  Low-Temp'Thermal 0 Injection/Disporal 0 
. Name of Operator 

Dr. Thomas R. Mancini - Principal Investigator 

Ile I 1 

1 
I J' 

and Office 

. Address o f  Operator 

Box 3450, NMSU, Las Cruces, NM 88003 
. Location o f  Well 

SUNDRY NOTICES AND REPORTS 
ON 

GEOTHERMAL RESOURCES WELLS 

@ Unit  Letter 0 r'38- Feet From The ,--Line and 2300 Feet From 

The eas t  Line, Section 33 Township 1.35 Range 4 west NMPM. 

Check Appropriate Box To Indicate Nature of Notice, Report or Other Data 

5. Indicate Type of Lease 

5.0 State Lease No. 
State c i t y  1and.e O 

' 

i 

8. Farm or  Lease Name 1 
I 

9. Well No. . 

HS-476 
10. Field and Pool. or Wildcat 

NOTICE OF INTENTION TO: SUBSEOUENT REPORT OF: 

'ERFORM REMEDIAL WORK 0 PLUG AND ABANDON 0 REMEDIAL WORK [3 ALTERING CASING 0 
-EMPORARILY ABANDON 0 COMMENCE DRILL ING OPNS. 0 PLUG & ABANDONMENT E 
'ULL OR ALTER CASING 0 CHANGE PLANS CASING TEST A N D  CEMENT JOB 0 
9 OTHER 0 

OTHER 0 

. 7 .  Describe Proposed or completed Operations (Clearly state 011 pertinent details ond gibe perrinenet dates. including esn'matcd date of srarting any 

proposed work) SEE RULE 203. 

* 
The well was d r i l l e d  t o  a t o t a l  de t h  of 250 feet .  
thermal resource was not found. 
the ground re turned  t o  i t s  original condition. 
on September 30, 1981. 

The anticipated geo- 
T i e well was t h e n  filled w i t h  cement and 

T h i s  action was completed 
The S t a t e  Engineer's representative, Mr. Putnam 
has examined the si te a f t e r  this operation. y4 

3 

d complete l o  the best of my knowledge and belief- 

Associate Professor DATE 
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UR-20 
State Engineer 

10/65 
Deming 

March 13 . 
, New Mexico 

79 'cI1 * 19- 
63 uf C i t y  of Truth o r  Consequences 

605 Sims 

Truth o r  Consequences, New Yexico 87901 

=& Gentlemen 0 .  

u 

The following motice shall k published at applicant's expense once a week for three (3) consecutive weeks in  a news- 
paper of general circulation in the stream system, or in  case of an underground water appropriation the Cwncy wherein 
the well is to be drilled. First publication should bc made as soon as  possible after receipt of this notice. Publishe?s 
affidavit of such  publication must bl. filed with the State Engineer within sixty (60) days from the date  hereon. If the 
epplication is for a new appropriation, failure to file proof of publication within the time allowed shall cause  postpone- 
ment of the priority date of the application to the date of receipt of such roof in  proper fom. In the case of any other 
rype of application, failure to file proofs within the time allowed will cause tge application to be cancelled. 

The  accuracy as to the content of this  Notice is the responsibility of the applicant and the Stare Engineer is not ob& 
gated for any additional expense incurred by the necessity of readvep&&p. 

Neither issuance of chis Notice, nor lack o 
or approval of the application as requested. n by the State Engineer 

Y 

L. T. Putnam, Supervisor,  Dis t r ic t  I11 
, 

NOTE TO PUBLISHER: lmmedlately after l a s t  publicatton, publisher i s  requested to file affidavlt of such publication with 

u 0. Box 844 Deming , New Mexico. 88030 
* 

NOTICE is hereby given that on 
Drirnzer, C i ty  Hanagcr, 605 Sims, Truth or Consequences, NCFJ Mesico 87901 

March 12 ,  1979, C i ty  of Truth o r  Consequences, Quentin M. 

€!S-4 7 6 
0 .  

filed application number (El) 

with the STATE ENGINEER for pcrmit 0)  to appropr ia te  30 acre f e e t  of a r t e s i a n  thermal waters 
of t h c  Iiot Spr ings  Underground Water Basin by d r i l l i n g  an a r t e s i a n  w e l l  7.5 inches  
i n  diameter and approximately 500 f e e t  d e e p , . t o  be located i n  t h e  S\JkSW%S& of 
Sect ion  33, Township 13 South, Range 4 
space hea t ing  i n  t h e  Senior  C i t i z e  
New Mexico. 

The a p p l i c a n t  states : as beell approved for ftlnding by t h e  N e w  Mexico 
Energy and Minerals Department under S t a t e  Geothermal Demonstration Program, 1979." 

0.  est ,  N.H.P .M. ;  water to be used for  geothermal 
n t e r  i n  t h e  C i ty  of Trllth or  Consequences, . 

"The p ro  j ec 

b? 

q#' .. 

bid 

+ -  
c, 
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ad Ihff'ORTANT-READ INSTRUCIIONS ON Bd1CK BEFORE FlLLlNG OUT THIS FORM 1 

i 

w 

v 

3 

3 

'pli 

0 

w 

Application for Permit to Change Location of Well 
$ i l e ~ o .  €IS-476 i n t o  HS-24 i Date Received kd 

1. Name of  Water Right Owner C i t y  Of Truth O r  Conseuuences. Ouentfn Drunzer, Citv a g e s  
Street or Post Offico Address 

City and State 

605 S i m s  S t r e e t  
Truth or Consequences. New Mexico Zip Code 87901 

2. Source of water supply 

3. Well from which rights are to be severed: 

artesian - w a t - ! ? ? % f L ,  locatcd in .-&l!L8p-ringS Un deryround B ater Basin 
(artesian or shallow water aquifer) (name of underground basin) 

(a) Well i s  in the sw % sw % SE X,Sectiori 33 Township 1 3 s  Range 4w N.M.P.M., 
or Tract No. of Map No. of the 

(b) I s  well to be plugged 

. 
Yes : I f  not, state for what use retained 

4. Application i s  made to change location of well for the fallowing reasons (If well i s  to be used for only a part of 
original right describe that part by legal description under item number 6): w e l l  NO. HS-476 w a s  a drv 

h o l e  after completion and was plugged \ 

5. Well to which transfer i s  to be made: 
(a)'Located in the sw ?4 sw % SE %, S e c t i o n 3 3  Township 13s  Range 4W N.M.P.M., 
or Tract No. of Map No. of the 

(b) Quantity of w a t e r ~ o f p r i ~ ~ ~ t g e e  Item #z below acre feet applied to 

(c) I f  existing well, give File No. 
(d) I f  a new well, give name of driller 
(e) Outside diameter of casing inches; Approximate depth to be drilled . feet. 

on land owned by m n s e  uenc-. 

oi  land; if not for irrigation, specify purpose 
acres 

Geothermal space  heat ing  
HS-24 

6. Additional statements or explanations For' t h e  aPPX0PriatiOn Of sha l low groundwat- 
for-geatherma- 

space heatirk i - h e  S e n i o r S . i t i z e n s  ~~~and_.r_elatedurpases1acateclin- 
to exceed 30 .0  acre-feet per annum measured a t - t h e  w e l l  

Part SEk of Section 33. TownshiD 13 S Q u t t R a n g M e s t  

- 
- --- 

I ,  Quent in  M. Drunzer ,' affirm that the foregoing statements arc true to the best of my knowledge . 

and belief and that I am the 
' . a g w  owner and holder of said water right. 

(sole, partial, agent for, etc.) 

. CITY OF TRUTH OR CONSEQUENCES ,Applicant u .  
J .v~X&y-. 

ACTION OF STATE ENGINEER 

After notice pursuant to statute and by authority vested in me. this application i s  approved provided it is not exercised 
to the impairment of any others having existing rights; further provided that all rules and regulations of the  State 
Engincer pertaining to the drilling of wells be complied with; and further subject to the following 

conditions: 

W 

- 
e* - - 

v 
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vertical delivery unit heaters 
Mounted high above craneways and obstructions, these unit heaters 
deliver air downward to the comfort zone at floor level. Selection from a 
variety of heat-throw patterns i s  made easy by choosing the proper air 
deflector from four types offered by Modine. Heat-throw patterns range 
from a high-velocity narrow jet to a gentle-velocity broad-based cone 
of heated air. 

Features of Modine vertical delivery unit heaters include: 
Precision control over heat throw and spread - Heat can be beamed, 
flooded, or gently diffused. By selecting the proper air deflector from the 
four types offered, anyone of these exacting air-delivery conditions can be 
met. Mounting height, heat throw, and spread should be thoroughly 
evaluated prior to selecting the proper air deflector. (See pages 10-1 1 .) 
Unless otherwise specified, unit heaters are supplied without air deflectors. 

Motors last longer - Modine design incorporates a cooling cone which 
protects motors from intense radiant and convected heat from the coil 
when the unit heater fan i s  not operating. Overheating causes bearing 

A. 14 standard models (42,000- 
610,000 BTUH).* 

8. 14 low-outlet temperature mod- 
els (33,000470,000 BTUH).* 

C. Lightweight, easy to install - 
compact, space saving. 

D. Maximum heat throw increases 
comfort, cuts fuel costs. 

E. low maintenance features. 
F. Popular models available from 

G.ociw-rated in accordance 
- local stocks. 

with AMCA standards. 
H. Design certified by Canadian 

Standards Association. 

lubricants to liquify and run out. Motor insulation and windings deterio- 
rate rapidly, too. The cooling cone also meters a controlled volume of 

. cooler ambient air over the motor, insuring long, trouble-free operation of 
the motor. 

Complete l ine of  low-outlet temperature models - Used primarily on 
steam systems where pressures exceed 30 pounds, low-outlet temperature 
models deliver outlet air temperatures which approximate those of stand- 
ard units on lower steam pressures. As a result, air distribution i s  improved 
and comfort is  increased. They are frequently installed on low-pressure 
steam or hot woter systems in warehouses ond storage areas where low 
temperatures are maintained, but where adequate air volume and velocity 
are important. Because of wider fin spacing, LOT units are ideal for 
heating areas having dirty atmospheres. 

Outlet fan guard --I vertical units are supplied with an outlet fan guard 
covering the opening in the bottom of the unit. 

Simolificd selection - Standard model numbers indicate MBH capacity 

Y 

4 
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Final 
fir Conden- 

en Lbs.hr. 
107 18 
119 25 
108 35 
119 49 
1 1 1  66 
118 89 
109 11 1  
122 1 26 
106 1 70 
121 200 
1 1 1  267 
117 300 

1 1 1  288 
116 345 
110 398 
108 518 
112 631 

103 43 
111 61 
109 81 
118 99 
112 144 
115 167 
116 200 
120 219 
11 1  256 
1 1 1  288 
116 345 
110 398 
108 518 
112 631 

Temp. 

I 
standard models at standard conditions 

MOTOR DATA 

w Approx. 
Hp RPm. 

16MHP 1550 
'In 1550 
'12s 1550 
1/11 1550 
' I12 1550 
1h 1625 
1h 1625 
'I6 1075 
113 1075 
'h  1075 
Y2 1 075 
vi 1 075 

Y 2  1075 
v4 1140 
1 1140 

1 1h 1140 
1 'h 1140 

'1% 1050 
1 OM 

'113 
l h s  1050 
116 1075 
'1s . 1075 

1075 
'I3 1075 ' l a  
v2 1075 
vi 1075 
v4 1140 
1 1140 

1%. 1140 
1 Y2 1140 

'Iro 1050 

GH MOTOR SPEEDS 

16 
17 
17 
18 
20 

sq. R. 
Edr. 

75 
100 
138 
196 
263 
358 
450 
504 
688 
804 

1 075 
1208 

100 
108 
115 
128 
140 

~~ 

1163 
1388 
1604 
2083 
2542 

175 
246 
325 
396 
579 
671 
804 
883 
1029 
1163 
1388 
1 604 
2083 
2542 

Sound 
Class 

II 
II 
II 
111 
II 
111 
111 
Ill 
IV 
IV 
V 
V 

V 
VI 
VI 
VI 
VI 

II 
II 
II 
II 
111 
IV 
IV 
iv 
V 
V 
V 
VI 
VI * 

VI 

15 

16. 25. 
19 40 

38 
19 44 
20 46 

36 30 
44 37 
43 36 

AIR 

tCfm. 

340 
370 
630 
730 

1,120 
1,340 
2,010 
1,775 
3,240 
2,900 
4.560 
4,590 

5,460 
5,980 
7,680 
10,390 
11.750 

950 
1,155 
1,590 
1,665 
2.460 
2,945 
3,500 
3,610 
4,820 
5,460 
5.980 
7.680 
10,390 
1 1,750 

4TA 

Outlet 
Vtlocity 
(Fpm.1 

625 
' 695 
690 
810 
690 
835 
790 
715 
880 
810 
750 
765 

2165 
2165 
1860 
2520 
2315 

825 
1005 
1065 
1120 
1285 
1420 
1690 
1740 
1910 
2165 
2165 
1860 
2520 
2315 

EDUCED MOTOR SPEEDS 
q u i r e s  solid s t a t e  motor speed controller 

* H u t a l  units with horizontal louvers opened 30" from the vertical plane. 

.For most popular motor used on these models. 
sfrn for horizontal types i s  entering Ch. 

AHigh motor speed. 
Y 
4 

Vertical types equipped with cont jet deflector, blades in full open position. 

Cfm for vertical and "power-Lrow" types is leoving Cfm. 

MOTOR DATA 

Velocity 
(Fpm) "p"n" Lbs./hr. 

A15 . ._ . ._ 
440 131 18 ' I23 lo00 

430 122 49 'I1 2 lo00 
515 

. __ 
525 131 66 lo00 
500 119 84 
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u3 hot  water unit heater selection data - continued 
table 11 - hot water heating capacity conversion factors 

* 
To determine the heating capacity Btu/hr) of a unit heater at any entering water temperature 
and entering air temperature multiply the capacity at 200°F E.W.T. and 60°F E.A.T. by thefador 
from this table. Note: GPM must be identical to that at 2WoF E.W.T. and 60°F E.A.T. 3 

0 
.071 
0.143 
0.214 
0.286 
0.357 
0.429 
0.500 
0.571 
0.643 
0.714 
0.786 
0.857 
0.929 
1 .OOo 
1.071 
1.143 
1.214 
1.286 
1.357. 
1.429 
1.500 
1.571 
1.643 
1.714 

- 

Conversion factors in  table II may be used with standard hot water data on page 
water performance curves. 

0 0 
0.071 0 
0.141 0.070 
0.212 0.140 
0.283 0.210 
0.353 0. !279 
0.424 . 0.349 
0.494 0.419 
0.565 0.489 
0.636 0.559 
0.706 0.629 
0.777 0.699 
0.848 0.768 
0.918 0.838 
0.989 0.908 
1.060 0.978 
1.130 1.048 
1.201 1.118 
1.272 1.188 
1.342 1.257 
1.413 1.327 
1.483 1.397 
1.554 1 .a67 
1.625 1.537 

0 0 
0 0 
0 0 

0.069 0 
0.138 0.068 
0.207 0.137 
0.276 0.205 
0.345 0.273 
0.414 0.342 
0.483 0.410 
0.552 0.470 
0.621 0.547 
0.690 0.615 
0.759 0.684 
0.828 0.752 
0.897 0.820 
0.966 0.889 
1.035 0.957 
1.104 1.025 
1.173 1.094 
1.242 1.162 
1.311 1.230 
1.380 1.300 
1.449 1.367 

8 or 19, or with data obtained from the standard hot 

0 table 12 - minimum water flow and water volume [gallons1 

.15 

.IS 
33 
.23 
.3 1 
-31 . 
aa 
.38 
.43 
-43 
-5.4 
.54 
-65 
.65 
.u6 
.86 
.E6 
-86 
.97 
.97 

1.24 
1.24 
1.24 
1.24 
1 .w 
1.66 
1.98 
1.98 

Y 17 



C: ~ rs 
?, 24-A 

w mounting height and heat throw - continued 
2 
hi 

W 

table 4 - ertical delivery init h e a t e r s  [continuedl 

v-139 
W-161 
v-193 
W-212 
W-217- 
v-279 
v-333 

csoo 

1 OH) 
1050 

1050 
1075 

~ 1075 
1075 
1075 

1 1075 
1075 
1140 
1140 
1140 
1140 

~ 1050 

- 

$ 
9 g 
- 

2 
21 
3 
3 
a 
4, 
4 
4 
5 
6: 
6: 
6: 
7' 
78 

- 

:mG 

8 
9 

11 
1 1  
13 
14 
16 
16 
17 
18 
17 
17 
19 - 
- 

30 30 
36 45 

60 

if 19 54 

21 64 
22 
20 72 
20 72 
24 90 - -  

. .: . 
: I .  . .  

16 14 10 28 
17 15 1 1  30 
17 15 I t  30 
21 ' 18 13 36 

25 22 15 44 
25 22 15 44 
30 26 18 52 
35 30 21 60 
35 30 21 60 
35 30 21 60 
42 37 26 74 
41 36 25 72 

x-- 3 5 a 

15 13 9 26 
18 16 11 32 
22 19 13 38 
22 19 13 38 
26 23 A 46 
30 26 18 52 
31 27 19 54 
31 27 19 54 
37 32 22 64 
A1 36 25 72 
41 36 25 72 
41 36 25 72 
51 45 31 90 
50 44 30 88 

k x i m u m  mounting he 
responding heat throw o 
operating at standard 
Ibr. steam, 600entering airoraverage 
water temperature of 2209. 

0 
Thelcconectionfactonareto& used a s  multiplientocomdthe maximum recommended mounting 
heighrt"H,' heat throw T or spread "S' of unit hcoten d e n  opemted with steam prcuurer other 

L than 2 pounds ar with water at other than overage tempemhrre of 22U'F. 
P 1.3 
0: 
0 1.2 
t- o LI  
d 10 

3u3 z t- 0 1 9 J------f-+t-+---f=f=- I I I 1 I I 
a b  I I I I I 

0 

11 clr 
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