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ABSTRACT 

This report investigates the feasibility of a 
geothermal heating system at the Ojo Caliente 
Mineral Springs Co. The geothermal energy will 
be used to preheat hot water for the laundry 
facilities and to heat the water for a two-pipe fan 
coil heating system in the hotel. Present annual 
heating fuel costs of $11,218 for propane will be 
replaced by electricity to operate fans and pump at 
an annual cost of $2,547, resulting in a net savings 
of $8,671. Installation costs include $10,100 for a 

well system, $1,400 for a laundry system, and 
$41,100 for a heating system. With the addition of 
a 10% design fee the total installation cost is 
$57,860. Ignoring escalating propane fuel prices, 
tax credits for energy conservation equipment, 
and potential funding from the State of New 
Mexico for a geothermal demonstration project, 
the simple economic payback period for th is  
project is 6.7 years. 
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FOREWORD 

The Geothermal Technical Assistance Program was developed under the premise that the majority of 
groups or individuals with available geothermal resources do not have the experience or manpower 
necessary to do a preliminary engineering and economic feasibility evaluation for geothermal energy 
projects. In order to disseminate technical information and to facilitate expanded use of geothermal energy 
resources, assistance was provided through N-1981 in a consulting format on a first-come, staff-and- 
funds-available basis. Technical assistance can relate to conceptualization; engineering; economics; water 
chemistry implications for environmental, disposal, and material selection considerations; and planning 
and development strategies. This report is one of a series adapted from consultation provided to requesters 
either through in-house efforts or through limited efforts subcontracted to local engineering firms. The 
Geothermal Technical Assistance (GTA) Reports in this series, which are listed below, will be available for 
purchase early in 1982 by tho= with iuterest in spec!fic p i l i e r a w d  applications from the U.S. National 
Technical Information Service: 

U.S. Department of Commerce, 
National Technical Information Service, 
5285 Port Royal Road, 
Springfield, VA 22161, 
(703) 557-4650 

GTA EG&G 
Report Number Report Number Title 

1. *EGG-GTH-5512 Aquaculture Facility Potential at Boulder Hot Springs, 
Boulder, Montana 

2. *EGG-GTH-5521 Preliminary Geothermal Disposal Considerations, State 
Health Laboratory, Boise, Idaho 

3. *EGG-GTH-5573 Geothermal Conversion at Veterans Hospital, Boise, 
Idaho 

4. *EGG-GTH-5574 Geothermal Applications for Highway Rest Areas 

5 .  'EGG-GTH-5575 Geothermal Applications for a Tannery 

6. *EGG-GTH-5 599 Preliminary Conceptual Design for Geothermal Space 
Heating Conversion of School District 50 Joint Facilities at 
Pagosa Springs, Colorado 

space heating projects, 
ct heating projects, and three heat exchanger 

Source Potential and Utilization for Methane 
and Alcohol Production (subcontractor 
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GTA 
Report Number 

10. 

11. 

12. 

13. 

14. 

15. 

16. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

EG&G 
Report Number 

*EGG-2 139 

*EGG-2144 

*EGG-2145 

*EGG-2 146 

*EGG-2147 

*EGG-2 148 

EGG-2149 

*EGG-21 50 

EGG-2 15 1 

EGG-2152 

EGG-2153 

EGG-2154 

EGG-2 155 

*EGG2156 

*EGG-GTH-5739 

*EGG-GTH-5740 

Title 

Potential Geothermal Energy Applications for Idaho Elks 
Rehabilitation Hospital (subcontractor report) 

Technical Assistance Report on a Geothermal Heating 
Utility for Lemmon, South Dakota (subcontractor report) 

Economic AnaIysis for Utilization of Geothermal Energy 
by North Dakota Concrete Products Company (subcon- 
tractor report) 

Geothermal Feasibility AnaIysis XI for Polo School 
District No. 29-2, South Dakota (subcontractor report) 

Preliminary Feasibility Study of Heating and Cooling 
Alternatives for Nebraska Western College, Scottsblff, 
Nebraska (subcontractor report) 

Inventory of Thermal Springs and Wells Within a One- 
Mile Radius of Yucca Lodge, Truth or Consequences, New 
Mexico (subcontractor report) 

Utilization of Geothermal Energy, Feasibility Study-Ojo 
Caliente Mineral Springs Company, Ojo Caliente, New 
Mexico (subcontractor report) 

Geothermal Heated Office Building at Glen wood Springs, 
Colorado (subcontractor report) 

Final Report-Dickinson Geothermal Study, Diekinson, 
North Dakota (subcontractor report) 

CANCELLED 

Comparison of Two Options for SuppIying Geothermal 
Energy to the Veterans Administration Medical Center, 
Marlin, Texas (subcontractor report) 

Geothermal Utilization at Castle Oaks Subdivision Castle 
Rock, Colorado (subcontractor report) 

Space Heating for Twin Lakes School Near Gallup, New 
Mexico (subcontractor report) 

Pumping Tests of Well Campbell et al. No. 2, Gila Hot 
Springs, Grant County, New Mexico (subcontractor 
report) 

Geothermal Deicing of Highways and Bridge structures 

Assessment of a Geothermal Application at Tucson, 
Arizona 

iv 



GTA EG&G 
Report Number Report Number 

26. 'EGG-GTH-5741 

27. EGG-GTH-5779 

28. EGG-GTH-5804 

29. EGG-GTH-5812 

Title 

Heat Pump Systems for Spring Creek, Montana 

Pipe Selection Guide 

An Overview of Engineering and Agricultural Design 
Considerations of the Raft River Soil-Warming and 
Heat-Dkbation Experiment 

Design of the Glenwood Springs Downhole Heat 
Exchanger 

*Published as of 4/1/82. 
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PREFACE 

This report was prepared for EG&G Idaho by 
Coupland, Moran & Associates on Subcontract 
No. K-7892 under the Department of Energy’s 
Outreach Program. It is now being reissued 

without modification as an EG&G formal report 
in order to make it av@lable to others that may be 
interested in this geothermal application. 
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u EXECUTIVE SUMMARY 
4 

This report investigates the feasfbility of a geothermal heating system at 
the OJo CaI iente Mineral Springs Co. The geothermal energy wi I I be used 

a Iwo-pipe fan coil heating system fn the hotel. Present annual heating 

operate fans and pump at an annual cost of $2,547, resulting in a net 
savings of 68,671. Installation costs include $10,100 for a well system, 
$1,400 for a laundry system, and 641,100 for a heating system. With the 
addition of a 10% design fee the t&l installation cost Is $57,860. 
I gnor I ng esca I at1 ng propane f ue I prices, tax cred 1 ts for energy 
conservation equipment, and potential funding from the State of New Mexico 
for a geothermal dmonstratlon proJect, the simple economic payback 
period for this project is 6.7 years. 

e to preheat hot wafer for the laundry facilities and to heat the water for 

\ fuel costs of $11,218 for propane will be replaced by electricity to 
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I NlRODUCT I ON 

Under the direction of the Department of Energy, E.G.& G. Idaho, Inc. has 
subcontracted Coup i and, Moran d; Associates to perform an eng 1 neer 1 ng 
evaluation of the geothermal heating potential at the OJo Cal iente Mineral 
Springs, Co. slte. OJo Cal iente i s  a smal I community ln north central New 
Mexico establlshed prior to 1735 by Spanish Colonists, and located on the 
OJo Cal iente River, in a val ley between two mesas. In the early 1860,s a 
health resort was established at the site of the naturally occurfng hot 
springs. A total of flve dlfferent springs with mineral waters includlng 
arsenic, iron, lithia, sodium, and soda are located within the general 
vlcinity of the present bath houses. Further background Information 
regarding the springs i s  included in Appendix A. 

This study lnvolves a we1 I located some dlstance from the main springs, 
but withln a short distance from the laundry facilities and the origlnal 
hotel building. Figure 1 shows a plctoral vlew of the site and high1 lghts 
the location of the geothermal we1 I, laundry facil fties, hotel buIldlng, 
and bath houses. 

. The initial scope of work for this proJect was to evaluate the potential 

close proximfty of the laundry facilities to the geothermal well, and the 
continual year around usage of propane to heat the laundry water, the 
scope at thls study was expanded to evaluate the potential of also 
preheat i ng I aundry water w i t h  geotherma I energy. 

The remainder of this report i s  dlvided lnto four sectlons. The next 
section discusses the results of a well pump test on the geothermal well 
shown in Figure 1 . The second sectlon involves the analysis of the 
heat I ng energy requ I rements of the hote I bu i I d 1 ng. The th i r d  sect ion 
evaluates the heating requirements of the laundry faclltties. The last 
sectlon describes the proposed geothermal heating system, and glves 
results and recommendations based on total life cycle cost analysls. 

I of uslng the geothermal well to heat the hotel building. Because of the 
I 

I 

. 
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Figure 1. Aerial view of the Ojo Caliente Mineral Springs Company site. 



WELL TEST 

The-speciflc geothermal we1 I Involved I n  t h l s  study i s  located a t  the base 
of  the mesa t o  the west of the hotel and approxlmately 100 feet  north of  
the hotel bui ld ing (See Figure 1 1. The we1 I t e s t  was performed under 
separate contract by Joe D. Danlels o f  Rlo Grande We1 I Supply. The actual 
well  t e s t  report  and I n l t i a l  proposal are Included I n  Appendlx 8. 

On October 27, 1981 the we1 I t e s t  was performed t o  determine the flow 
productlon ra te  posslble from thls well. l n f t l a l  measurements indicated a 
well depth of 86 fee t  wlth a 7" I D  caslng. As a 4" OD submersible pump 
was being lowered for placement near the well bottom, an obstruction was 
dlscovered a t  a depth of 42 feet. A decision was made t o  go ahead and 
conduct the we1 I t e s t  a t  the 42 foot level wlth no change t o  the proposed 
procedure. During the t e s t  the temperature of the dlscharge water was a 
constant 128 F. The optimal productlon ra te  of t h i s  we1 I was determined 

. to  be 14 gallons per minute. 

Before any conclusion can be made about the potent la l  productlon ra te  a 
b r l e f  h istory of  t h l s  well 1s needed. Thls we1 I was I n l t l a l l y  d r l l  led I n  
hopes of  f lnd lng a water source for the f ac l l i t l es .  Another well 
approxlmately 50 feet  east of t h i s  we1 I and closer t o  the Ojo Cal lente 
River was d r l l l e d  and now provldes cold water t o  the f a c l l l t i e s .  Based on 
the assumptlon tha t  d r l l l l n g  was halted when the hot water was encountered 
a t  the geothermal we1 I I n  questlon, the actual bottom of the resevolr has 
not ye t  been reached. Part of the.proposed geothermal system Is t o  d r l l l  
another we1 I and ut1 I 1ze the ex is t ing we1 I as a re ln ject ion we1 I . This 
new well should be d r l l l e d  t o  a t  least a 100 fee t  depth with another well  
t e s t  performed t o  determlne the productlon ra te  a t  t h f s  depth. 
Conclusions as t o  the feas ib l l  i t y  of t h i s  project  are based on the 
assumptlon tha t  a 100 foot  well can achelve a larger production capacity 
o f  a t  least 25 gallons per mlnute. 

P 

c 

c. 
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HOTEL BUILDING ANALYSIS 

Analysis of the hotel bui ld lng i s  required t o  determine the annual fuel 
consumption requirements, and the desfgn heatlng loads I n  each roan of  the 
bulldlng. Due t o t h e  age of  t h l s  bul ld lng no constructlon drawlngs are 
available. A floor plan of the bul ld lng was developed as a resu l t  o f  
f i e l d  measurements, see Appendlx C. The butlding walls consfst of an 
exter ior  stucco f in ishr  14n adobe,'and an i n te r l o r  p laster f inish. The 
roof section co?slsts of a metal deck on a wood deck with a ce l l l ng  t f l e  
i n te r l o r  f lnlsh. The bul ld lng has unlnsulated hardwood f loors  and slngle 
pane glass wlndows. 

The annual energy requlrements fo r  thls bui ld ing were estlmated by an hour 
by hour computer simulation program. Results of the analysls and a 
descrlpt lon of the program are also Included i n  Appendix C. The ex is t ing 
heating system Includes a propane f i r e d  steam bofler, a one plpe steam 
d is t r ibu t lon  system, and cast i ron steam radlators i n  each room. Based on 
a present propane cost of 50.77 per gal Ion and an ovaral I heating system 
ef f lclency of 50%, the estimated annual heatlng requlrements are 1147 
m i l l i o n  BN's a t  a cost of $9,246. I f  the thermal equivalence of  a 
nunlnal 4" b a i t  lnsulat lon material ( R - 1 1 )  was attached t o  the floor and . 
placed I n  the ce f l ing  the annual heating fuel requirement would be reduced 
by 34%. The e f fec t  of reduclng the heating requirement on the 
1nstal lat Ion cost of a new heating system, and the resul t lng economic 
analysis i s  presented la ter  I n  t h i s  report. 

Heatfng requirements a t  design conditfons were calculated fo r  each room t o  
develope a preliminary heatlng system design. Results o f  the analysis, 
are Included i n  Appendlx C. The t o t a l  design load f o r  the bui ld lng was 
estimated t o  be 385,667 B N H  with on an In te r io r  space temperature of  68F 
and an outsfde a l r  temperature of 7OF. If roof and floor Insulat ion Is 
Insta l led the deslgn heatlng load Is reduced t o  2l6JlO BTUH. The 
prelimfnary heating system design was used t o  develop an estlmated 
ins ta l la t ion  cost. 

6d 
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.r;. 
f LAUNDRY FACILITIES ANALYSIS 

The daily laundry requfrements at OJo Callente Mlneral Springs, Co. are a 
result of usage of towels and sheets In the hotel rooms and bath house. .r 

An estimatlon of the annual hot water requlrements was determined by 
dlscusslons with personnel at OJo Callente Mlneral Springs, Co. 
CaIcuIatlon of annual requirements are presented in Appendix D. The 
estlmated annual hot water consumptlon was 234,840 gallons per year. 
Using a $0.77 per gal Ion prlce for propane and assuming a 60% efflcfent 
hot water generatlon system the present annual fuel cost Is 62,366 to 
provlde the laundry hot water needs. I f  the geothermal system can preheat 
the water from 5OoF to 125O F (140° F water 1s required) then a flrst year 
savings of 61972 w i  I I be real ited. 

i 

'i. 
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PROPOSED GEOTHERMAL SYSTEM 

The proposed geothermal heating system consists of a source we1 I, a 
16 re in jec t ion  well, heat exchangers I n  the laundry roan and hotel basement, 

and a two-pipe fan coi l  d i s t r l bu t l on -  system In  the hotel. A schematic o f  
the proposed system Is given i n  Figure 2. This section of the report  
gives resul ts  of economic analysis, and discusses the design 
considerations of the system. Detailed cost estimates are given i n  
AppendIx E. 

As Indicated ea r l i e r  i n  t h I s  report  another well w i l l  be required fo r  t h i s  
system. The cost t o  d r i l l  and case th1s well, perform necessary f l o w  
tests, i n s t a l l  a submersible pump, and piping of  supply and return l lnes 
t o  the laundry roan and hotel basement w l  I I be approximately $10,100 (See 
de ta i l s  i n  Appendix E). 

The laundry r o m  system w i l l  consist o f  piping from the main lfnes t o  the 
hot water generator, and a heat exchanger. A control valve w i l l  be 
required t o  stop geothermal well water f l o w  through the storage tank when 
the tank temperature Is above 125 degrees F. The estimated cost of t h i s  
port ion of the system is $1,400, as shown I n  Appednix E. 

The hotel bul ld ing heating system w I l l  consist of a plate type heat 
exchanger, a c i rcu la t ion  pump, and a two pipe fan c o i l  d is t r fbut ion 
system. A p la te type heat exchanger can achelve a very close approach 
temperature, w i l l  u t I l I z e  a small amount of floor space, and can be easi ly 
serviced for cleanfng of scale and deposits on the plates. A schematic o f  
a typ ica l  fen c o i l  un f t  ins ta l la t ion  Is given I n  Flgure 3. Since the 
bui ld lng Is a hotel, indiv idual ly control led heating unl ts  are proposed. 

n In  order t o  optimIze the use of low temperature geothermal energy forced 
a i r  fan co f l s  un i ts  are recommended over a radlator type system. The 
forced a i r  system w i l l  require some additional e lect r ica l  energy, the 
amount Is estimated I n  Appendix D and taken in to  account fo r  the economic 
analysfs i n  Appendix E. I n  order t o  minimize the f l o w  requirement i n  the 
sysfem, and reduce pumplng costs (See Appendfx 0 )  three and four row 
c o i l s  are recommended. Depending on the aval lable flowrate from ihe  new 
well, low flow rates may be necessary t o  make the system feasible. A 
preliminary design of the hotel system includes 36 fan c o i l  uni ts each 
requir ing 0.5 GPM for a to ta l  system requfrement of 18 GPM. Results of 
the cost esttmate i n  Appendix E show the hotel heating system fnstalla-kIon 
cost i s  $41,100. 

The to ta l  propane fuel savings is $11,218, the additional e l e c t r i c i t y  cost 
t o  operate fans and pumps Is $2,547 f o r  a net fuel savings of  68,671. The 
to ta l  Instal  la t lon  cost of the geothermal system Incl  udlng a 10% design 
fee Is 657,860. The simple econanic payback period f o r  t h i s  project  Is 
6.7 years. 

w - 

, 

. 

4. 
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If insulation i s  added to the existing building, the total system 
instal lation cost w i l  I be 680,200. THe extimated cost to add insulation 
to the building i s  $24,500. The heating system instal lation cost Is 
reduced by 62,160 since the cabinet heaters can use t w e r w  coi I s  Instead 
of fourrow coils. For the existing system the annual heating fuel cost 
i s  reduced to $6,113 per year, a savings of $3,133. For the geothermal 
system all fan and pump requirements are essentially unchanged. 
I nsu I at I ng the bu 1 I d 1 ng w 1 I 1 not reduce the purchased f ue I requ 1 rements, 
but will reduce geothermal energy requirements. 

A Life Cycle Cost Analysis was performed under the guide1 ines of 
"L 1 f e-Cyc I e Cost I ng, Manua I for the Federa I Energy Management Program" 
prepared for the Office of Conservation and Solar Applications, U.S. 
Department of Energy, September 1979, and ut i I 1 res un i form present worth 
factors from Table 8-6, Federal Register, Wednesday, November 18, 1981 . 
Resu Its for the proposed geotherma I system w i thout bu 1 I d 1 ng I nsu I at1 on 
show the existing system has a present worth of $169,207, and the 
geothermal system has a present worth of $93,217, based on a 20 year study 
period. The savings to investment ratlo i s  2.4 for the geothermal 
system. I f  insulation i s  added to the building, the present worth of the 
existing system i s  $148,718, and the present worth of the geothermal 
system i s  $116,557, again based on a 20 year study period. The resulting 
savings to investment ratio I s  1.6 for the geothermal system w i t h  building 
Insulation. Although adding insulation reduces the total life cycle cost 
for the existing system, it increased the tof-a1 I ife cycle cost for the 
geothermal system. The geothermal system total life cycle cost i s  
increased because of the added installation cost w i t h  no reduction in 
annual heating fuel cost requirements. 

Assuming sufficient flow can be acheived with a new well, other results of 
thls study show the proposed geothermal system to be feasible. OJo 
Cal iente Mineral Springs Co. should strongly consider Instal lation of such 
a system for economic reasons and increased publicity. Adaitional 
economic factors not lnvestigated during this study include potential 
funding from the State of New Mexido for a geothermal demonstration 
project, and any savings from federal or state energy conservation 
equipment tax credits. 

. 
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OJO CALIENTE MI ERAL SPRI GS CO. 

LEGEND 

HWS - HOT WATER SUPPLY 

HWR - HOT WATER RETURN 
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FIGURE 3: TYPICAL FAN COIL UNIT PIPING SCHEMATIC 
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Ojo Caliente (Jascpl~~s Hot Sprinps) (24N. 8E. 24.110) 

In many reports, because of the unccrainty of the location of the county 

line, these springs are reported to be in Rio Arriba County. A recent plat& 

shows that all discharge takes place within Taos County, albeit very close to 

the county line. 
0 f 

The springs occur along the west edge of the XfalleyFOjo Calientc Creek, 

a tributary to the Char,l;r River, at fie base of a steep slope. 

According to Jones (1904, p. 240) these sprhgs were visited an6 named 

by Cabeza de Vaca, the discoverer of New McAco, in 1534. 

on James S. Calhoun's map, hhabitbd Places in New Mexico, 1844. 

They are shown 

These springs have teen in use as a spa for many years. They are  

first mentioned in the geologic literaturc by Gilbert (1875, p. 153), who cites 

"Colton's Map of New Mexico" as his source. Latcr in the same volume Oscar 

- A-2 - 
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"Fifteen miles northwest of Abiquh is the Mexican 

village Ojo Caliente, in the valley of the creek of the same 

name, One n d e  above the village four warm springs issue 

from the f u h  of a hill. While the surrounding region consists 

of sand-hills, and volcanic dykes, and mesas, the hill in 

question is composed of gneiss, through which run veins of a 

very coarse-grained granite, the feldspar and quartz forming 

masses of several cubic feet, and the muscovite large plates 

several inches thick, An American, who here bust a few 

bathhouses for ,visitors, stated that last summer from forty to 

fifty invalids were there using the waters for medicinal purposes; 

the majority of these suffered from rheumatism and syphilis, 

The waters a r e  of good quality. Where they evaporate on the 

rocks, a white residue is formed, erroneously called there 

%~r;or'~. 

improved. 

"No. 1 has a basin 20 feet long, 9 fect wide, and a temperature 

Three of the sprkrgs have been widened a d  otherwise 

of 114. So; a reddish deposit is formed, containing a trace of iron. 

10 feet squkre; tempe e 108'F. (Sodium 

Sulphite Spring 3 ) I1  

3, basin 5 fect long, 2 fe de; temperature same as 

No, 2. (Soda Spring?)" 

OXo. 4, basin 6 feet square; unimproved; tcmpcrature same 

as No, 2. (Arsenic Spring?)t1 
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"The taste of all these springs is saline and alkaline. 

"In one hundred thousand parts of water are  conmined I 

parts as 

Constituents No. 1 - No. 2 - 
Sodium carbonate 196.95 184.29 

Lithium carbonate 0.21 0.16 

Calcium carbonate 

Magnesium carbonate 6.25 5.40 

&on carbonate trace trace 

Potassium sulphate 5. 17 5.34 

Sodium sulphate 13.60 19.33 

Sodium chloride 38.03 39. 78 

Silicic acid trace trace 

Total solid constituents 260.21 254.30 

Gases: Carbonic acid. 

Titcse analyses are  also ia Pczle (lSS6, p. 195) aad Zones (1904, 

p. 293). 

Cope (1875, p. 66) notcd: 

#*The springs of Ojo Calicntc number three, the most 

important issuing from a vertical ledge of gneiss, which is 

t h a  traversed by a wi6e quartz vein. The temperature of 

the warm springs is from 116O to 120'; they contain an 

abundance of copfervoici algae. 8r 

Pealc (p. 194) reports that the sprbgs discharge 60 gpm from 4 i  

* 

tp 
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outlets at temperatures ranging from 108 to 122OF. Joncs (p. 293) 

says the temperature ranges from 90 to 122OF a d  the f i sckrge  is 

''300, 000 gallons in 24 hourst1 (210 gpm). 
ha 
i 

Clark (1893, p. 114) gives an analysis (Table 9 )  made by Hillcbrand 

which was subsequcntly republishcd by Joncs (1904, p. 274); Lindgxcn (19 10, 

p. 26); Lindgren, GratOn, and Gordon (1910, p. 72). Clark (1924, p. 192- 

193) used this analysis as an exaxnple of "carbonate watcr". 

Crook (1899, p. 335) says the springs discharge "4200 gallons hourly" 

(70 gpm) at temperatures ranging fro;x 90° to 122OF. He also gives the 

following chemical analysis made by Prof. 0: C, Marsh: 

One U.S.: Gallon Contains: 

Grains - Solids - 

& 

Sodium carbonate 91.52 

Magnesium czrbomte 1.26 

Iron carbonate 5.90 

' Lithium carbonate 0. 12 

Sodium chloride 22.18 

Czlcium carbonate 2.42 

Potassiun sdphate 3.00 

Sodium sulphate 2.92 

.. 

1.22 

To'& 135.54 

- Silica * 

3 White, Hem, sin;: (191 3, p. F. 50-F. 51) use the Xillebraad 

itid H p e s  of a sample collected October 6, 1949 d y s i s  augmented b 

' I d  
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a s  z n  example of "Glremical analyses of :lienid water closely associatcd 

with epithermal mincrd dcposits, 

Steams, Steams, and Waring (1937, p. 167) G d  Waring (1965, F. 37) 

report the temperature ranbe as 98-113'F and the discharge as 350 gpm. 

Since 1947, the U.:$' Geological Survey and . :: Ncw Mc-xico StaSe 
P 

Public Health Laboratory have made 7 analyses of sample from 3 of the 5 

springs and 2 nearby wclls (Tablc 9). 

Figure 21 is a geologic map of SIC Ojp Calicntc arca. It shows the 

distribution of the metarhyolite of P r c c a m b r h  age from which the water 

discharges through fractures. The frac;u;.cs arc prcdominately vertical 

joints which strike approxhatcly X. lOE., N. 35W., acd X. 6OE. A fourth 

set  of fractures which'strike N, ?So E. and dip lSoE. a d  give tho massive 

metarhyolite a bedded appcarance. Tce rock has a number of sheer zones 

(but no obvious faults o r  disFlacernenzs), and is criss-crossed by numerous 

pegmatite dikes that st=ike N-S and dip 45OCV. 

Figure 22 is a map of &e premises of the Ojo Cdiente Mineral Spricgs 

It shows the main features of the area including the locations of 

The following tem2eratures 

Company. 

three wells for which some &ta are available. 

were observed in the unused well, which was drilled to 49 feet in 1951 and 

deepened to 87 feet in 1952: 

Depth (feet) 

1 

6 

10 

Temperature 

125.5 

128.5 

- 129.5 
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5 

12 

15 - . 

19 

25 

31 

37 

43 

50 

62 

68 

74 

130.4 

130.7 

131.8 

131.8 

131.9 

131.9 

132.0 

132.1 

132.2 

80 (total depth) 132.2 

The hot water was reported to have been hit at 87 feet; a t  49 feet the water 

in the aquifer was "cold". . 

The driller's log of well No. 1, which was drilled in 1940 and 

redrillcd in 1954 is: 

Surface soil 

Cobblestones, boulders, and 
water 

i 

Brown clay 

Boulders 

Sand and wzter 

2 - 
Clay 

Depth (fcct) 

0-3 

3-17 

17-20 

20-30 

30-42 

42-48 

The bottom 18 feet of cas& in &is well is perforated; the temperature 
L) 
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of the water pumped is 89.5°F. . 
The driller’s log of well 233. 2, drilled in 1962, is: 

Depth (feet) 

Topsoil I 0-2 

Gray sand and boulders 2-9 

Gray clay and boulders 9-22 . 

Gray sand and gravel 22-33 

Yellow clay 33- 53 

The casing in this w e l l  is perfcxated from 15 to 33 feet. The temperatures 

of the water pumped is 58.3OF. 

The five developed springs are called iron, arsenic, soda, sodium 

sulphate, and lithia springs. Some small springs and hogs also occur which 

discharge some thermal water. The total outflow from the developed springs 

was 97 gpm, December 1, 1965. 

Iron Spring, the only spring looked at in any detail in the ficld 

inventory is inside the bathhouse. The watcr discharges from joints in the 

metarhyolite, collects in a smal l  concrete trough, then cascades into a 

swimming pool. An iron s t a i n  covers the rocks, concrete, and pipes. 

Table 8 contain measurements made at the collectors and in the pool, 

Table 9 contains chemical anklyses that have been made of the Ojo 

Caliente waters, including a chemical analysis of the water collected at 

Iron Spring. 

c 
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Table 8. c, FIELD DATA FOR THE UPPER RIO GRANDE DRAINAGE 

Max iinu m Specific 
Location Date Discharge tcinpcratttre pi? conductance Density H2S NH3 Si02 Remarl 

( gPln 1 (OF) (micromlios) (gm/ml) (ppm) (ppm) ( P P ~ )  

No Name Spring 1 2 -4 - 65 5a f: 5 
south of John Dtinn's 
Bridgo , 

(27N. 12E. 36.41 1) 

Hot Spring - 
(211N. 1 IE. 1. 120) 
Potice de Lcon 
Hot Spring - 
(24N. 1 E. 7.000) 

M amby (Arne rican) 12- 3 -65 30t 100 

12 -5-65 9.4 88. 3 
2 12-5-65 140 94.2 
3 12-5 -65 4.5 95.3 
4 94.5 
5 91. 5 
6 ' 93.3 
7 85.5 

3i I 1 

Ojo Caliente 
(24N. 8E. 24. 110) 

Iron Spring: 
Collector 12-1-65 m - 0  109.0 
Pool 12-1-65 --o 107.0 

A r s e n i c  Spring 10-6-49 0 - .  113 
Sodium Sulfate IO- 1-47 --- t9Og 
Spring 10-6-49 --- io5 

0 - m  +95g Soda Spring 10-1-47 - 

10.3 580 

9.0 700 

0 . 1  55 

0 .I5 55 

Air = 6t0  

Air = 68O 

USGS mci 
USGS mci 
USGS me; 
USGS me; 

* estimate 
t estimate based on moaeurcment of part of total flow. 
!I sce figure 20 



TABLE 9. '*~=~IEIv',IcAL ANALYSIS OF W ~ T ~ R  FROM 
UPPER FUO GRAXDE DRAINAGE 

Location 

Date 
Si02 

At 
F* 
Mn 
AS 

Ca 

Na 
K 
Li 

Se 
HC03 

Mg 

-3 
so4 
c 1  
F 
B r  
I 
NO3 
N 0 2  
B 
PO4 

Ojo Caliente (Joseph's Hot Spring) (24N. 8E. 24. 110) + 

Sod2 Sprinr! 
me brand a s 

anilysi s 

60. 2 
189 1-93 

0. s *  
1. 6" 
0 

trace 
22.8 

9.5 
995.7 

31.4 
3.4 

2153.5 
151.0 
231.4 

5.2 
0 

trace 
trace 

4.2" .  
0.2 

10- 1-47 
60. 

2s. 

1040. 

8. 7 

2200. 
0 

168. 
232. 

16. 

1. 6 
1. 7 

2640. 

106. 

0 

,3890. 

e 

USGS 
89i7 

10 -6 -49 
66. 

25. 

997. 
29. 

9. 0 

2 180. 
0 

162. 
240. 

16. 

0.9 

2620. 

too. 

0 

39 10. 
7.2 

USGS 
13378 

.r 

Sodium Sulfate 
Spririg 

5 6. *63. 
10-1-47 10-6-49 

0. 02 

28. 24. 
8.7  '1. 6 

1040. 933. 
34. 

Dissolved Solids calculated 3671.4 
Dissolved Solids Residue 

Noncarbonate Hardness 

Specific Conductance 

PH 
Density (gm/ml) 1.003 
Acidity (meq/l H') 

Hzrdness (as CaC03) 

(as CaC03) 

(micromhos) 

Remarks Sr= 1.4 Ba, NHA =trace 
5 - -  _ _  - 

c .c 
&O3, Fe203. o r  B4O7 

'See Figure 22 for locations 
9 

, 
22 10. 2 160. 

0 0 
165. 156. 
245. 238. 

16. 16. 

1. 7 0. 5 
I 

4.6 1. 7 

2650. 2540. 

106. 9 1. 

0 0 

3890. 3920. 
6.9 

USGS USGS 
8978 13 i 52  
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TABLX 9. *43EMICAL ANALYSIS OF IVA*ALR FROM 
UPPER R30 GRANDE DRAINAGE 

* Location 

Spring 
10-6-49 

Ojo Caliente (Joseph's Hot Spring) (24N. 8E. 24. 110) 
Arsenic Iron WCll  Well 

Spring # l  # 2  
Date 11 -30-65 4-8-65 4-8-65 
Si02 63. 7 1. 

A1 
Fe 0.01  0.57 0. 31 0.38 
Mn 0. 15 0. 00 0. 12 
As 0.06 
CZi 25. 6. 40. 80. 
Mg 8 . 9  7.7 . 16. 29. 
Na 928. 993. 496. 102. 
K 3 0. 36. 16. 4 .7  
Li 2 .7  

Se 0.048 
HC03 2 160. 200. 907. 274. 

so4 156. 132. 155. 158. 
=03 0 115. 0 0 

F 16. 3.0 7. 5 0.55 

NO3 0 .8  0 0 0 
NO2 . 0 
B 1. 6 1. 1 

0.,6 PO4 

c1 238. 24 6. 149. 83. 

B r  
I '  

4 0.021 

1715. Dissolved Solids calculated 2530. 
5 Dissolved Solids Residue 2438. 15 15. 665. 

Hardness (as CaC03) 99. 165. ~ 3 18. 
Noncsrbonate Hardness 

Specific Conductance 
(as CaC03) 0 0 

(mi c r omho s) 3930. 3300. 2375. 1050. 
' PH 7. 1 9.09 7.8 7.8 

Density (gm/ml) 0.995 
Acidity (meq/l EX+) free 0 

total 0 
Remarks USGS HMPHL 

I. 13 193 :965 -5 23 

w 
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Chemical analysis, Iron Spring, Ojo Caliente, New Mexico. 
(Analysis by U.S. Geological Survey.) 

December 3, 1974 

63 milligrams per l i t r e  

890 milligrams per l i t r e  

2,073 milligrams per litre 

270 milligrams per l i t r e  

1.4 milligrams per litre 

1,500 micrograms per l i t r e  

3,300 micrograms per litre 

6.6 micrograms per l i t r e  

3,900 micromhos per centimetre 
at  2 5 O C .  

40°C. (104°F.) 

. .  . - A115 - . . .  
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APPENDIX B: WELL TEST 

Con tents 

We1 I Test Proposal 

We1 I Test Report 

Page No. 

8 - 2  

8 - 4  



Wr. Denni8 Fedor 
Geethermal Camercialfzatfon Office 
P.O. Box 3 4 c  
New H&co State Unfrstsfty 
Lu C r u w ,  New Mex. 88003 

p July 1981 

Wr, Fedorr 

In reply to our phone comeru t ion  20 July 1981 concerning 
the t e a t i m p i n g  of the waxm watcr well at  Ojo Calfente Wnoral 
Spring#, I em mbmitting the following procedure we would use t o  
determine the q w t f t y  of w a t e r  available in the  vsll. 

Ve would fn f t i a l ly  dotsrPirw the depth of the well and then 
f n s k l t  8 mbacrm€blo ptmpfng unit in t h e  -11 tmt would by emtimate 
remow water at  a greater rate t k r n  t he  aquifer could recharge into 
the vell. 
from th ia  w a l l  would wt u t e a d  50, 80 a purpiag unit tht $8 
capable of producing in excasa of SO Gp13 with SO foot of total 
hud, would be fxutrlled. The ptzapirrg un i t  would be de8igaed t o  
wfthstud ths taapereture t o  be encountarsd (112 -119 F) &nd 
potform fn  a u t f d a c t o y  manner through aut the duratfon of thm 
t m m t .  

vell head for flw aerarrsaent and taaperatura, ud drawdown of thm 
-11 t o  a t ta fn  the =tu level of the w e l l  at .I1 tir.8. 

would be mrtrined until  the drav dovn a t rb l i ses  for at leut )s 

It f a  eqtfmatad t.ht tho gallono per miate  production 

After the punping uni t  fa in s t e l l ed  i n  the w a l l  we vould rig 

Rtapfng of the wall m l d  be m e n c a d  at 5 GPH and t h i s  rate 

amt8. Of pU6pit&Q. 

The pumpfng rata would then ba &ncreesed t o  10 Gpn urd the 8ame 
proceedure followed u wfth the 5 GPM pioductfon, 

specific capacity (GPn/Pt. of drau dwn) drop8 ftar 01u atep t o  the  
other, then tho increaeeing GP?4 otepa Vi11 be halted. 

8pecfffc c8padty deterrim& If th. specific capacity re0.ici8 
it8 ugnftudo, t b n  t h m  productfork r8te dll k held at thin 
reduced rate md tha wall w i l l  be pltprped for, a sua ta ind  uount 
o f  tfme for drewdom, t v a t u r e  rad t o  spacflfic capacity. If 
the mpecfffc capacity fa  o t i l l  low at thfa  rmducad rate, then 

The probuctfon 
Cmuld b. 6tansd Up Wfng atepa Of m, 30, 40, 50, a, but 12 

A t  thi8 point the p u p  productfon w f l l  b. lowered 5 Gp)( and 

RED JACKEr 
PUMPS 
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R10 GRANDE WELL SUPPLY 
W A T E R  S Y S T E M  S P E C I A L I S T S  

BOX 5438 - AIRPORT ROAD 
SANTA FE, NEW MEXICO - 87501 

505-47 1 -0 166 

2 November 1981 

EoGmLG, IDAHO fNC0 
P.0, Box 1625 
Idaho Falls, ID. 83i15 

REF: 

ENCLt Field record of V e l 1  T e s t  Pumping 

E.G.&.G. Idaho, Inc. P.0. K-7891 
30 July 1981 Dennis Fedor from Rio Grande Well Supply 

Ht. Stone 

subject w e l l  at Ojo  Caliente Uineral Springs and measured the 
depth using 8 lead l i ne  and found it t o  be 86 ft., wdth static 
w a t e r  a t  4 feet below the top of crsing. 
7inch I D  steel pipe in8erted inaide of 8 9 inch ID 8teel pipe, 
The surface water temperature wan 120 degree F. a t  1435 hour8 
and the ambient temperature va8 61 degree8 F, 

A suhausible  pumping uni t  -8 instal led i n  the W e l l  on 
2 m  drop pipe, and w11) a 2 stage Gtundfo8 pump end with 8 5HP 
Ft6aklin, single phase motor rttadredo As the unit  wa8 lovered 
in to  the vel1 a blockage of the hole rad eneounfertd at  the 
45 foot level below t h e  top of the casing. Ye attempted t o  
wedge the pumping unit  below this paint, but with no SUCCBSS, 

On 27 O c t o  1981, R i o  G r u r d e  W e l l  Supply moved over the 

The casing i8  a 

It w a s  decided by Jos D. Daniel8 of Rio Grurde We11 Supply 
and Hr, Donald Swick t o  set the pumping u n i t  at the  42 to& 
lave1 and conduct the pumping test 68 pre8cribed. 

log and continued a8 pre8cribed, but uhen the pumping r8te 
was advanced t o  -Pi the pumping level of the w e l l  wa8 pulled 
to the pump inlet i n  10 minutes of pumping, 
be shut down and the vel1 allowed to recover at t h i 8  point 80 
the testing could be continued, 

The testing was commenced at  1435 h o u r  u shown on the 

The pump had t o  

RED JACK€T" 
PUMPS 

A bwn d UVyia~n Inc. 
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I I -- c 
The testing was remutaed at 1625 hours at 12 GPX and quickly 

increased to 15 GPH, and this rate vas maintained until:.r825 hours. 
During this pumping cycle the Sp. Cap. of the vell dropped 
8teadily from 1.0 to .86 vhich shova that the vell WM being 
over produced at this rate, 15 GPH. 

At 1830 hours the pumping rate van lovered to 12.5 GPH 
and continued at this rate until 1900 hours, vhich 8howed a 
increaae in Sp. Cap. from 086 to .89 and it w u  decided by 
W. Danfels urd Hr. Swick that this recovery vould continue 
at this rate of pumping, until a Sp. Cap. of around 1.0 was 
attained. ~ 

the optimum production of the well is 14 GPU. 

remained at 128 degree F constantly. 

be used a8 a heat source supply, the well 8hould be offset 
approximately 10 feet to the Nouthwest and a nev well drilled 
at thi8 point. It is our as8umptfon that the present well was 
being drilled as a domestic water eupply well and vhtn the hot 
water yu encountered the drilling vas stopped and the vell 
relocated. If this is true then the well hole might only have 
penetrated the hat water aquifer slightly and when the new well 
f s  drilled it can be drilled completely through the depth of the 
hot water aquifer, vhich could afford a greater production 
capability and po8sibly fncrea8eaflatent heat. 

- - 

Upon plotting the Sp. Cap. vs time it w a s  interpreted that 

During the entire pumping cycle the tespperature of the water 

It is our recommendation that if this eource of water is to 

-k 

If you have further questions, feel free to call US. 
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APPENDIX C: HOTEL BUILDING COMPUTER ANALYSIS 

Contents Page No. 

Bufldlng F l o o r  Plan c -  2 

Descr 1 p t  1 on of Hour-by-Hour Load Prof I I e Program 

Hour-by-Hour Resu I t s  of &I s t  1 ng Bu f I d l  ng 

c -  3 

c -  7 

Hour-by-Hour Results of I nsu I ated C -  8 

Des gn Load Calculations: 

Exlst lng Bufldlng Summary c -  9 

c -  10 

C -  13 

C - 25 

Exfs t fng  Bulldlng Room Totals 

Exlst lng Bulldlng Load Breakdown by Room 

Insulated Bulldlng Summary 

Insulated Bufldlng Room Totals . C - 26 

'* 
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Note: Basement Located Underneath 
Kitchen Area 
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HBUR. H m T m p R l l F l J l E E I z c x ; R A M  

This progran cmputes the hourly heat loadprofi lefor  a building. &e 
building design factors, size, location, caupss orientation, occu~ancy and 
inside temperature range are a l l  cansidered, and heat gains and losses are 
canputed for each hour uf the day. 'Ihe process is perfornred for a typical 
working day (building occupfed) and narrworking day (building unoccupied) each 
month. 

Frm an analysis of hourly heat loads, the progran CQIIPutes the actual heating 
or axMng B%UH required t o  maintain the desired inside tgnperature range. In 
addition, the user m y  specifv refrigerated cooling, air-washer cooling, the 
presence of an W damper V"'nanizer"), or any caabination of these, to  be 
used in determining heathg/amling requirements. Ihe airwasher arid 
econanizer contributions are considered t o  be "free" heating/amlhg, and are 
totaled seprately fran the "bystesn" heating/umling. 

Houtly, monthly and yearly totals of heating and cooling requiranents (BaTH) 
are determined. 

For each hourly calculations, heat gafnllosse are CaapUted for the follawins 
elements: building roof, skylight, walls, windows, doors, floor, edges, 
lighting, leakage (infiltration OSAdamper) andoccrt~ancy. Incident solar 
radiation (sol-air txmperature method), shading termal condllctance, thermal 
lags, and sensible heat are all used, as awopriate for each elmat, t o  
determine heat gaidloss  due to  that 3element. 

Actual building heating/cooling requirements (WUID are caaputed form the total 
heat gaidloss and allowable indoor tanperature range. System heating/cooling 

If an air-washer, econanizer (OSA damper), or both are installed, an attempt is 
made t o  uti l ize f irs t  the econanizer and then the air-washer, t o  produce the 
desired indoor tenpxature. If successful, the equivalent energy contributions 
are labeled "free heating/cooling," and are totaled separately fran normal 
System heating/moling. 

I A11 canpu&tions are performed for each hour of om working day (building 
occupied) and one mwworking day (building unoccupied) each month. Totals are 
accumulated by the how, mnm, and year. 

ASSUMPTIONS AND LIWIXKONS 

rn 

a is minimized by varying the indoor tesaperature w i t h i n  the allowable range. 

1. me sol-air temperature method is' an apaox heat gain 
frcm incident sol on (ref. tSHRAE, er 26). Each 
element: of the hi1 1, window, roof, etc.) is assmed t o  be 

and descr e heat transfer model. 
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2. 

3. 

4. 

5. 

6. 

7. 

Weather data is only mailable for specific locatiosls (Alkrquerque, 
Socorro, Carlsbad, etc.) . We- weather data, necessary for airwasher 
CQllPutations, may lhat be available for every weather location. Eourly 
temperatures are aomptted frau given daily maxirmm tanperatures and 
tanperature ranges, using fixed hourly temperature oorrection factors (me  
factors far all months). 

No attenpt has been made to adjust local time (which includes dwiations 
due to lmgikrde and daylightsavings time) to true solar time. 

Sensible heat aontributions are amsidered only for lighting and ocarpancy. 

Infiltration effects are oanputed fran the specific heat of air, building 
volume, and nmberofairchanges per hour; however, infiltration is 
assumed to decrease linearly with increasing ventilation (OSA), until 
ventilation CEM = 1.25xfnfiltrationCEM. Asthis pint and beyond, 
infiltration effects are ignored. 

In Coanprting total heating/amling for each mOnth, a typical work moIlth is 
assumed, with 18 to 22 working Qys. &y arbitrary work month may be wed, 
by changing line 3660 in the progran. 

Weather data for the 2lst of each mon& are taken as representative of the 
average conditions for the entire manth. In sane cases, these data are 
based on an average of only five years. 

m DATA 
1. Docmmtarymta: 

JQ3 WE, IDCATfoN, 308 NIIBER, ARCXITECII: Up t o  32 characters; for 

IDCATION: three character oode for the nearest weather lacation. aKKIse 
f ran: 

doclrmentationonly- w i l l  be printed out exactly as imprt. WEXuiER 

cMmms!A!r HIGH, Illw Tplp: apper and lower tmperature l i m i t s  
when building is ooeupied. 

fawer and upper tanperature limits 
while building isunoccupied. The 
uplper lhit (MAX MEli!f TEMP) is 
ufllally chosed to be 100 for 
design. 
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AIR FAClOR: Adjustment for altitude. ( = 1) 

SYmm m: Usually based on ooaling cEM* 

Damper leakage w i t h  damper fully 
closed. Expressed asapercentage 
of systerm CFM, e.g.penter 5 for 5%. 

Ventilation, in CFM, requiredper 
person while building is occupied. 

muIP/mrx VmT IznQ: Ventilation, in CEM, requiredfor 
equipnent or other reasons. 

BI9G. LEAKPGE FAOR: Mmber of airchangesperhourdue 
to  leakage ( in f i l t ra t id ,  w i t h  O S  
damper closed, 

REGRIG UNIT If refrigerated cooling unit is 
installed enter 1; otherwise, enter 
0. 

AIR WASEmz SAT. EFF: If an air-washser is installed, 
enter . saturation efficiency 
expressed as a percentage, e.g., 
enter 70 for 70%. If only an 
econanizer (OSAdanper) ispresent, 
enter 1. If neither is present, 
enter 0. A d q  cooler (air washer 
w i t h  heat exchanger) may be 

120% saturation efficiency) . 

L 

b approximated by entering 120 (for 

3. Building Parmeters: Enter ance for each building. 

WALL "U": W a l l  t h e m  conductance=weighted average value for entire wall 
area, exptessed in BIU/(Hr. ft . F,). Refer to ASHRAE CRP 158, "CQOlhg 
and H e a t i n g  Load Calculation Manoal," chapter 3. 

WALL DECREMEMI: Correction for heatlgain loss due to thermal storage i n  
walls. 

WALL TIME Lpc: Wall thermal lag, in hours. 

R13oF "a," ROOF D m ,  RCQF TIME LPG: See Wall" entries abwe, 

- c-5 - 



E l E  FACIOR: For edge gain calculations (B%U/Linear F W  PI. If 0, 
calculated frm floor area. 

LEElTIE FACiOW: 3.413 Fm/watt 

PEXIPLE SENS HEAT: Sensible heat, per person (BPJH). 

FLxx%( HlW W4. ET.: For flms, BWHr./Ft 

OcaJpANCy STPRl! !KME: 1-12 AM; enter 25 if moccupied. 

OCUJPANCY END TIME: 1-12 PM; enter 0 if unoccupied. 

Rm4 LRsm, WIlJIT, IMXMR czlsm HEIGHT: In feet. 

N3. OF ExH)sED WAUS: Up to 20. Size and orientation data w i l l  be entered 
separately for each wall. 

OF -: During occupied hOUrS. 

SKYLIGRT LENm, Wmm: In feet. 

L I B  SENSIBLE: Sensible heat due to lighting (waWsquare foot). 

specified above) : 

m: Cunpss orientation in 45 degree incranents. 91 = North, 2 
NE, 8 =IS?). 

4. wall data: Enter this groupof data for eachwall (nmber of walls is 

HEIGHT OF W&L: In feet. 

wmm mwlii, mGRT: In feet, length = total for wall. 

RIGHT BxJUIoN, LPT mm, mANs34: In feet. 

#x)R LEXl'H: If feet, tot-ill for wall. 

bi 



HtJrrx. . . . . . . . . .  - ... -. . . . . .  _ _  .... - . . . . . . . . . . . . .  

0 
0 
0- - 
0 
0 
0---- 
0 
0 
0 -  
0 
0 
-0- - 

Q 
0 
0 
1 
0 

0 
0 
0 
0 
0 
0 

-- 0 . 

. . . . . .  



7 1 
56 
43 
27 
13 
4 
3 
4 
8 

55 
so 
68 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
2 
0 
0 
0 
0 
0 
0 
0 
0 

u 
0 
0 
0 
4 
13 
14 
14 
12 
4 
0 
0 

TOTALS 373 0 0 64 
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L, 
., 

JOB 
LOC 
JOB 

COUPLAND hORAN CUUD ASSOCIATES 
MECHWICPIL - ELECTRICAL CONSULTANTS 

NfWE: OJO CALIENTE MINEKALS SPRINtiS CO 

NO, : 81 100 
ITIWU: o m  CALIENTE, NEW MEXICO 

- ARCHITECT: NONE 
DATE2 MAFiCH 3 TIME: 3:45 P.M. 

WTSIDE CONDITIONS INSIDE CONDI'I'IONS 
SUMMER: 88 FDB 63 F W  SUMME);I: 78 FD8 
WINTER: 7 F I X  WINTER: 68 F UB 
ELl3ATION: 6500 FT. SPACE TD: 10 F c)8 
A I R  FACTOR: -85 
M I L Y  TEMPrnATURE RANGE: 30 

.4 

tj 

TOTALS 

i 

LATENT LOAD (PEOPLE) = 1WOO l3TU/HII 

TOTAL COOLING LOAU, 9 AM = 107612 BTU/HR 

TOTAL CoclLING LOAD, 12 NOON = 146120 BTU/HH 

TOTAL COOLING LOAD, 3 PM = 178057 BlU/HR 

TOTAL INFILTRATION CDW-fNG LOA0 = 11615 BTU/HH 

TOTAL INFILTRATION HEATING LOAD = 70849 B'IU/HR 

TOTAL HEAT LOSS =' 385667 B'I'U/HR 

SENSIBLE w r  GAIN RATIO = -9s 

TOTAL SUPPLY A I R  = 24526 CFM 

- c-9 - 



I COWLAND Ird3RAN AM3 ASSOCIATES 
MECHANICAL - ELECTRICAL CWJSULTANTS 

JOB NAME: OJO CALIEhflE MINERALS SPRINGS CO 
LOCATION: OJO CALIENTE, NEW MEXICO 

ARCHITECT: NONE 
: w o o  

i 
' EXISTING BUILDING, WALL R=5,.3, ROOF Rt4.6 1 FLOOR Rr3.3 

I 
I 1 DATE: MARCH 3 TIME: 3:45 P.M. 
1 

OUTSIDE CONDITIONS 
SUMMEFl: #8 FDR 63 F W  
WINTER: 7 FDB 
ELEVATION: 6!500 FT. 
AIR FACTOR: .85 
DAILY TEMPERAME RANGE: 30 

INSIDE CWVDI'I'IONS 
SUMER: 78 FOE 
WINTER: 68 F I33 
SPACETD: 10 FDB 

LOBBY 

DINING 

KITCHEN 

KITCHEN I1 

STUHE 

CFFICE 

ROOM 4 

ROOM 5 

ROOM C 

R F  7 

6N) 

828 

528 

255 

384 

165 

225 

225 

225 

Zi25 

12590 13809 14605 
HEATING COIL TOVIPERATURE LWOP 

15731 23063 31060 
HEATING COIL TUr(PERAl^URE DRW 

6364 9%1 19050 
HEATING COIL TEMPERAl'URE DHW 

2820 4501 7103 
HEATING COIL TEMPERA'I1IRE DFlW 

5265 5828 7039 
HEATING COIL TEMPERATURE DRW 

1357 2337 E791 
HEATING COIL TEMPERAIURE DROP 

2459 3917 4455 
HEATING COIL TEMF'fiFtAl'UHE DF(W 

2318 27-72 4340 
HEATING COIL TEMfERAlURE DRW 

2318 3772 4340 
HEATING COIL TEMPEFMTURE WiW 

2318 37-72 4340 
HEATING COIL TEMPERA'IWIE DF?W 

-5 3.70 
AT KSICN CI-X 

3890 4-69 
Al' DESIGN CFM 

2241 4-24 
AT DESIGN CFM 

846 3-32 
AT DESIGN CFM 

1057 2.75 
AT KSIGN CFM 

328 1.93 
61 '  DESIGN CFM 

539 2.33 
AT OESIGN CtFI 

2 s  2.33 
AT WSICN C t X  

525 2-33 
AT DESIGN CFM 

!525 2-33 
AT DESIGN CFM 

4431 14 
20.56 F 

47482 
14.35 F 

28357 
14.88 F 

16329 
23.2 F 

22635 
25-18 F 

5974 
21-40 F 

11 168 
24.36 F 

11690 
26-15 F 

116% 
26.16 F 

116% 
26.16 F 

- c-10 - 



t 

I 
ROOM 8 

* 

ROOM 9 

ROOM 10 

R O O M 1 1  

ROOM 12 

ROOM 14 

CORH IM3H 

CORHIUW I1 

* ROOM 15 
s 

RM3M 16 

i 
ROCPI 17 

ROOM 10 

R W M  19 

f ROOM 20 
$ 

R O O M 2 1  

6 

a25 

225 

172 

165 

180 

' 561 

166 

1!iO 

1W 

49 

49 

120 

180 

180 

180 

180 

2318 3772 4340 
HEATING C a I L  TEMPERA'IURE DRY 

2318 3772 4340 
HEATING COIL TEMPERAlUHE DROP 

628 1 4941 -50 

5280 3474 3852 
HEATING C O I L  TEMPERA'TUKE UHW 

5229 3374 3725 
HEATING C O I L  TEMPERA'IWE DROP 

6533 5783 5335 
HEATING COIL m w m i r w s  ww 

3375 6736 8309 
HE4TING COXL TEMPWAIUFIE UHW 

22'38 4233 3774 
HEATING COXL WERA'IWE DHW 

3397 54.68 8008 
HEATING C O I L  TEMF'ERATURE DRW 

a 3 n  3103 6435 
HEATING C O I L  T€lWERAlURE DROP 

629 920 10134 
HEATING C O I L  TEMPERAlURE DHW 

629 920 1054 
HEATING C O L  TEMPERA'IWE DROP 

805 1518 1848 
HEATING COIL TEMPERATURE DROP 

2585 4660 4.267 
HUSTING C O I L  TEMPERA'I'UHE DROP 

2585 4660 4267 
HI3TING C O I L  TEMPERAl'WE MOP 

2585 4660 e67 
HEATING C O I L  TEMF'UIKIUHE DROP 

2585 4660 4267 
HEXTING C O I L  TUvgJERAlURE DHW 

- c-11 - 

1325 2.33 
AT DESIGN CFM 

525 2.33 
AT DESIGN CFM 

1024 4.5s 
Kr DESIGN CFM 

821 4.76 
AT OESIGN CFM 

806 4.m 
AT DESIGN CFM 

1113 6.18 
A'T DESIGN CFM 

977 1.74 
Kr =SIGN CFM 

562 3.37 
A?' E S I G N  Cklvl 

116% 
26.16 F 

11690 
26.16 F 

143 8 
16-39 F 

?3Z!i?o 
13.21 F 

8867 
12.93 F 

12241 
12.'- F 

2€.28 1 
31.e F 

82413 
17.25 F 

1060 7.07 11413 
AT DESIGN CFM 12-66 F 

764 5.03 8161 
AT DESIGN CFM 12.56 F 

124 2.53 1774 
AT DESIGN CFM 16-81 F 

124 2.S3 1774 
AT OESIGN CFM 16.81 F 

217 1.81 4345 
AT DESICN CFM 23.H) F 

a0 3.44 457b 
AT OESIGN CFM 18-15 F 

620 3.44 9573 
A'1' UESIGN CFM 18.15 F 

620 3.44 9573 
PI'F DESIGN CFM 18-15 F 

e o  3.44 9573 
AT OESICN CFM 18.15 F 



i 

180 2585 4660 4267 620 3.44 9573 
HEATING COIL TEMPERATURE DRW AT DESIGN CFM 18.15 F 
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CCIUPLAM) IXtRAW AND AS!XCIATES '1 MECHANICAL - ELECTRICAL CONSULTANTS 

\ W U  C A L I E N l E  MINERALS SPRINGS CU JOE NAME: 
LOCATION: OJO CALIENTE, E W  MEXICO 
JOB NO. : 8 1 1 0 0  

LJ 
4 

- ARCHITECT: NONE 

E X I S T I N G  B.UIU)ING, WALL R=5.39 ROOF R14.6 
FLOOW Rn3.3 

e DATE: MARCH 3 TIME: 3:45 P.M. 

OUTSIDE CM\B)ITIONS INSIDE CC3NDII'ICJNS 
b 
< 

SUMMER: 88 FDt3 63 F W  SUMMER: 78 F 08 
WINTER: 7 F Dl3 WINTER: 68 F UL3 
ELEVATION: 6SOO FT. SPACE m: io F DB 

DAILY TWERATURE RANGE: 30 
e A I R  FACTOR: -85 

.. c-13 - 



TOTALS 828 15731 23063 31060 3890.8 4.69 47482 
HEATING C O I L  TUUIPERAlURE UHW AT E S I C N  CF’M 14.35 

K I TCEN 
ROOF 
s-L 
LIGHTS 
PEOPLE< 2) 
m m  
INFILTRATION 
W-EXP(3SUHE 

GLASS 
w 
DOOR 
EBGE 

520 
0 

528 
1.50 A C / W  

49 
148 

0 
22 

1045 
0 

1801 
Kx) 

0 
1009 

1923 
84 
0 
0 

4181 
0 

1801 
kx, 

Q 
1009 

2440 
28 
0 
0 

56% 
0 

1801 
500 

0 
1009 

9964 
141 

0 
0 

66z. 7 

211.9 
58.8 
0 

118.8 

1172.2 
16.5 
0.0 
0 

@. 0 
1.25 
0.00 
0.40 
0.11 
0 
0. i12 

2-22 
0.03 
0.00 
0 

7085 
0 
0 v 

0 
9979 
61S9 

3412 
1721 

0 
0 

5 

TOTALS 528 6364 9‘361 15mK) 2ii41.2 4.24 28357 
HEATING COIL TEMPEFtATUHE WOP AT E S l G N  CFM 14.88 
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ROOM AREA SuvSI8l-E HEAT GAIN CFM CWi/ HEAl 

ID 9 A M  12 N 3 PM SO Fr LOSE 

ROOF 255 504 2019 +720 X0.1 1-25 3425 
s-L 0 0 0 0 0.0 0.00 0 
LIGHTS 522 1522 522 61.4 0.24 0 
PEOPLE ( 0 )  0 0 0 0.0 0.00 C 
FLm 255 0 0 0 0 0 4815 
IWILTHATION 1.W AC/M 487 487 487 57.3 0.22 a974 

GLASS 14 557 650 557, 76-5 0.30 965 
WALL 1 39 39 26 118 13.9 0.05 161 1 
DCKIR 0 0 0 0 0.0 0.00 C 
EDC;E 17 0 0 0 0 0 C 

CL4!3S 12 466 591 2415 284.1 1-11 827 
WALL 102 58 19 9k 11.4 0.04 1182 
M3M1 21 184 184 184 21.7 0.08 112.7 
EWE 15 0 0 0 0 0 C 

--_---^----------------- 

==rItt=trP=0=======r0==tDEDt==IP='tllOl=======~========------------------------- ......................... 
KITCHEN I1 

N-EXPOSLIRE B 

W-EXPOSWE 

TOTALS 255 21320 4501 7103 
HEATING COIL TUVIPERA'I'UHE DROP 

STORE 
ROOF 384 ..- 760 3041 4097 

L I G H T S  5% 524 x 4  
PEOPLE < 2) 5oi) 500 zioo 
FLm 384 0 0 0 
INFILTRATION 1-50 AC/HR 734 734 734 
N-EXPOSLIFE 

G U S  0 0 0 0 
WALL 216 61 41 184 
DOOR 0 0 0 0 
EDGE 24 0 0 0 

E-EXPOEiLIHE 
GLASS 
WALL 
DOOR 
EDGE 

s-L * 0 0 0 0 

TQT~LS 

12 241 5 591 466 
111 84 210 347 
21 184 184 184 
16 0 0 0 

384 *65 sa= 7039 
HEATING CULL TEMPERA'IUHE 

1346.7 3-X  1632'3 
-AT DESIGN CR4 23.52 

1 
402.0 1.25 5152 

0.0 0.00 C 
61.6 0.16 C 
=.Et 0.15 C 
0 0 7257 
86.4 0.22 4479 

0.0 0.00 C 
21.7 0.05 2503 
0.0 0.00 C 
0 0 c 

284.1 0.74 
40.9 0.10 
21.7 0.05 . 
0 0 

1057.5 Z.7S 
AT UESXGN Cl=M 

827 
1 ZE(E 
1 12-1 

I G  
22635 
as. 18 



ROOM 4 
ROOF 
S-L 
L I G H T S  
PEOPLE ( 1) 
FLm 
INFILTRATION 
N-EXPCJStlt;(E 

GLASS 
WCUI, 
M3oR 
EDGE 

,225 445 
0 0 

690 
292 

225 0 
1-00 M/HR 286 

19 766 
70 20 
0 0 

10 0 

1782 
0 

690 
250 

0 
286 

894 
13 
0 
0 

2400 
0 

690 
2w 

0 
1286 

766 
60 
0 
0 

282.4 
0.0 
81.2 
23.4 
0 
33.7 

105.1 

0.0 
7.1 

0 

l.25 
0.00 
0.36 
0. 13 
0 
0.15 

0.46 
0. 03 
0.00 
0 

3015 
c 
c 

' C  
42% 
1 745 

1 32c 
815 

C 
c 

* .  TOTALS 225 2493 3917 4455 539-2 2-39 l116E 
HEATING COIL TEWERAl'LIRE DkW AT DESIGN Ckm 24.X 

ROOM 5 
R O W  2i1S 445 
s-L 0 0 
LIGHTS 537 
PEOPLE ( 1) 250 
FLm 225 0 
IwILmArxm 1.00 AWHH 286 
N-EXPUSWE 

GLASS 19 766 
WALL 11s 32 
OOOR 0 0 
EDGE 15 0 

1782 
0 

537 
2so 
0 

2136 

894 
21 
0 
0 

2400 
0 

53'7 
250 

0 
286 

766 
98 
0 
0 

282.4 
0.0 
63. 2 
29.4 
0 
33.7 

10s. 1 
11.5 
0.0 
0 

1.2s 
0.00 
0.28 
0.13 
0 
0.1s 

0.46 
0.05 
0.00 
0 

w 

3015 
C 
c 
C 

42% 
1745 

1 32E 
1341 

C 
C 

TOTALS 2ilS 2318 3772 4340 Z S . 6  2.33 116%. 
HEATING COIL TEMPERA'I'URE w(W fiT DESIGN CFM 26.1E 

- C-16 - 
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445 
0 

537 
250 
0 

286 

766 
32 
' 0  

0 

1782 
0 

537 
2!50 
0 

28G 

894 
21 
0 
0 

2400 
0 

537 
2K) 
0 

286 

766 
98 
0 
0 

TOTALS 225 231% 3772 4340 
HEATING C O I L  TEMP€RAlWE DRW 

ROOM 7 
- RW3F 225 

s-L . 0 
LIGHTS 
PEOPLE ( 1) 
FLOOR a25 

N-EXPOSURE 
IwILma-rIm 1.00 K/HR 

* GLASS 19 
W A L L  115 
Mw3R 0 
EDGE 15 

445 
0 

537 
250 
0 

286 

766 
32 
0 
j0 

1782 
0 

537 
250 
0 

286 

894 
21 
0 
0 

2400 
0 

537 
250 
0 

286 

766 
98 
0 
0 

TOTALS z25 2318 3772 4340 
HEATING C O I L  TEMPERA'I'UHE WW 

445 1782 2400 225 
ROOM 8 

ROOF 
S-L 0 0 0 0 
LIGHTS 537 537 537 
PEDPLE ( 1) 250 250 250 
FLOOR 225 0 0 0 
INFILTRATION 1-00 AC/HH 286 286 286 

GLASS 19 766 834 766 
3z 21 '38 
0 0 0 

W A L L  115 
WOR 0 
EDGE 15 0 0 0 

TOTALS 225 2318 3772 434.0 

N-EXPOSURE 

- 

HEATING C O I L  TEMPEF?A'IURE WQP 

- C-17 - 

202.4 1.25 
0.0 0.00 
63.2 0.28 
29.4 0.13 

33.7 0.15 
0 0 

10S.l 0.46 
11.6 0.05 
0.0 0.00 
0 0 

X S . 6  2.33 
AT OESlGN CkW 

282.4 1.25 
0.0 0.00 
63.2 0.28 
2'3.4 0.13 

33.7 0.15 
0 0 

1OS.l 0.46 
11.6 0.05 
0.0 0.00 
0 .O 

525.6 2.33 
AT DESIGN CFM 

2E12.4 
0.0 
63.2 
23. 4 
0 
33.7 

105.1 
11.6 
0.0 
0 

1.25 
0.00 
0.28 
0.13 
0 
0.15 

0.46 
0.05 
0.00 
0 

2 5 . 6  2.33 
AT DESIGN CFM 

301': 
t 
( 

t 
42sr 
174' 

132f 
134 ' 

I 

116% 
26. It 

30 1' 
t 
( 

( 

174 

1 Xt 
134 

( 

116% 
26. 1c 

4&5 



ROOM 9 
RW#= 225 445 
8-t 0 0 
LIGHTS 537 
PEOPLE ( 1) 2% 
FLOUR ZZS 0 
INFILTRATION 1-00 ACIHR 286 
N-EXPOSURE 
GLASS 19 766 
W A L L  11s 32 
WOR 0 0 
EDGE 15 0 

1782 
0 

537 
250 
0 

Z86 

834 
21 
0 
0 

2400 
0 

537 
250 
0 
a6 

766 
98 
0 
0 

282.4 
. 0.0 
63. 2 
29.4 
0 
33.7 

105.1 
11.6 
0.0 
0 

1.25 
0.00 
0.28 
0.13 
0 
0.15 

0.46 
0.05 
0.00 
0 

TOTALS 225 2318 3772 4340 525.6 2.33 116% 
HEATING COIL TEMPI%Al?JHE w;CW AT DESIGN CFM 26.16 

ROOM 10 
ROOF 225 
S-L 0 
LIGHTS 
PEOPLE ( 1) 
FUJOR 225 
IWILTRATIW\I 1.00 MIHR 
N-EXPOSURE 

GLASS 19 
WALL 1 is 
WOR 0 
EDGE 1s 

GLASS 19 
WALt 115 
Mu3R 0 
EDGE 15 

€-EXPOSURE 

445 
0 

537 
250 

0 
286 

766 
x 
0 
0 

3875 
87 

0 
0 

1782 2400 
0 0 

537 537 
250 250 

0 0 
2ncj 2%6 

894 766 
21 98 
0 0 
0 0 

949 747 
219 362 
0 0 
0 0 

282.4 1-25 
0.0 0.00 
63.2 0.28 
23.4 0.13 

33.7 0.15 
0 0 

105.1 0.46 
11.6 0.05 
0.0 0.00 
0 0 

455.8 2-02 
42.6 0.18 
0.0 0.00 
0 0 

301% 
0 
C 
C 

4252 
17413 

15 
1341 0 .  

0 
0 

1 326 
1341 

0 
0 

* 

TOTALS 225 6281 494 1 5450 1024.2 4.55 143SL5 
HEATING COIL TEMPERATURE WOP AT DESIGN CFM 16.43 
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ROOM AREA SENSIBLE HEAT GAIN CFM CFM/ HEAT 

ID 9 AM 1 2  N 3 PM S O F T  LOSS 
........................ u 

0 
==tISXrrttt=t==PPI=====~~====a==============================~=================== 

ROOM 11 
ROCIF 172 341 1366 1840 216.5 1-25 2314 - s-L 0 0 0 0 0.0 0.00 0 
L I G H T S  x9 523 . 5 2 3  62.3 0.36 0 
PEOPLE ( 1) 250 250 2- Z3.4 0.17 0 
FLOOR 172 0 0 0 0 0 3260 
I W I L T F I A T I W  1-00 M/HR 219 219 219 25.8 0.1s 1341 
E-EXPOEiLRIE . 

19 3875 949 747 455.8 2.64 l52C 
84 64 160 264 31.0 0.18 376 WALL 

WOR 0 0 0 0 0.0 0.00 0 
EWE 11 0 0 0 0 0 0 

TOTALS 1 72 X80 3474 3852 821.1 4.76 ‘3220 
HEATING COIL TEiIWEHA1’URE DRUP AT DESIGN CFM 13.21 

i GLASS 

ROOM 1 2  
ROOF 165 326 1306 1’760 207.1 1.25 2214 
s-L 0 0 0 0 0.0 0.00 0 
LIGHTS H)6 506 506 59.6 0.36 0 
PEOPLE ( 1) 250 250 250 29.4 0.17 0 
FLOOR 165 0 0 0 0 0 31 18 
I N F I L T R A T I O N  1.00 AC/HR 210 210 210 24.7 0.15 1283 
E-EXPOSL#IE: 

GLASS . 19 3875 949 747 455.8 2.76 1 x 6  - WALL 79 643 151 250 2’3.4 0.17 924 
DOOR 0 0 0 0 0.0 0.00 0 
B E  11 0 0 0 0 0 0 

TOTALS 165 -9 3374 3725 SOG.~ 4-88 8867 
HEATING COIL TUVIPERA’IWIE DROP AT DESIGN CFW 12.93 

i 

d 



E-EXPOSURE 
GLASS 
W A L L  
DOOR 
EDGE 

S-EXPOSURE 
GLASS 
WALL 
0oOR 
EDGE 

19 
88 
0 

12 

19 
11s 

0 
15 

T O T U  180 

COHH IUUH 
RWK- 561 
s-L 0 
LIGHTS 
PEOPLE( 0) 
FLm 561 

. 3875 949 . 747 455.8 2.53 13Z6 
67 168 278 32.7 0.18 1028 
0 0 0 0.0 0.00 0 
0 0 0 0 0 0 

1241 2247 1241 264.4 1.46 1326 
21 21 17s 20.6 0.11 1341 
0 0 0 0.0 0.00 0 
0 0 0 0 0 0 

6533 57133 5335 1113.8 6.18 12241 
wnffi COIL ~ E R A ' I W I E :  mw AT DESIGN cm iz.= I 

1110 4443 5'385 704.2 1-25 7SZH 
0 0 0 0.0 0.00 0 

957 957 957 112.5 0.20 0 
0 0 0 0.0 0.00 0 
0 0 0 0 0 10602 

INFILTRATION 1.50 AC/l-U? 1072 1072 1072 
€-EXPOSURE 
CLASS 0 0 0 0 
W A L L  25 19 47 78 
M313R 24 215 21 5 21  5 
EDGE 5 0 0 0 

TOTALS 561 3375 6736 8309 
HEATING C O I L  TEMPERATURE WW 

126.2 0.22 6544 

0.0 0.00 0 
9.2 0.01 289 

25.3 0.04 1315 
0 0 0 

t 

977.6 1-74 26281 
AT WESIGN CFM 3 1 . e  I 

- c-20 - 



ROOM ARE34 SENSIBLE Hf%T GAIN CFM CFM/ HEAT 

u I D  9 AM 12 N 3 PM SQ FT LOSS 
........................ 

-t--------- - - - - - - - - - - f E = D I E = = = = = = = = ~ = = t E = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = = =  

CQRRIUOH 11 
ROOF 166 329 1318 1776 209.0 1.25 22% - ' s-L 0 0 0 0 0.0 0.00 0 

0 LIGHTS . 511 51 1 51 1 
PEOPLE ( 0 )  0 0 0 0.0 0.00 0 
FLOOR 166 0 0 0 0 0 3146 
INFILTF?ATIOP( 1-00 X/HR 212 212 212 24.9 0.15 1294 
S-EXPOSURE e 

GLASS 19 1241 2247 1241 264.4 1-58 1 326 
W A L L  21 4 4 x 3.8 0.02 246 
WKlR 0 0 0 0 0.0 0.00 0 
EDGE 4 0 0 0 0 0 0 

60.1 0.36 

TOTALS 166 z!3% 4233 3774 562.3 3.37 8249 
HEATING COIL TEMPERA'IURE WW AT DEIGN CFM 17.25 

ROOM 15 
R O W  150 
s-L . 0 
LIGHTS 
PEOPLE ( 1) 
FLm 150 
INFILTRAI-ION 1.50 A C / W  
S-EXPUWRE 

GLASS 19 - W A L L  115 
DOOR 0 
EDGE 15 

GLASS 19 
WALL 70 
DOOR 0 
EDGE 10 

W-EXPOSURE 
4 

2-37 1188 
0 0 

51 1 51 1 
250 250 

0 0 
286 286 

1241 2247 
21 21 
'0 0 
0 0 

747 949 
40 13 
0 0 
0 0 

1600 
0 

51 1 
2Eio 

0 
286 

1241 
175 

0 
0 

3875 
67 
0 
0 

188.2 
0.0 
60.2 
a. 4 
0 

33.7 

264. 4 
N>- 6 
0.0 
0 

455.8 
7.9 
0.0 
0 

1-25 
0.00 
0.40 
0.13 
0 
0.22 

1.76 
0.13 
0.00 
0 

201 3 
0 
0 
0 

2835 
1 749 

1326 , 

1341 
0 
0 

1326 
819 
0 
0 

TUTALS 150 3397 5468 8008 1ocjo.5 7.07 11413 
HEATING C O I L  TEMPERA'IUHE DRW AT E S I G N  CF;M 12-66 F 



R O W  16 - 
ROOF 150 297 
s-L 0 0 
LIGHTS 51 1 
PEOPLE( 1) ZsO 
Fu#3R 150 0 
INFILTRATION 1.00 AC/HR 191 
W-EXPOSURE: 
GLASS 19 747 
WAU, 70 40 
wM;I 0 0 
EDGE 10 0 

1188 
0 

51 1 

0 
191 

949 
13 
0 
0 

1600 
. o  
51 1 
2w 
0 

191 

387s 
67 
0 
0 

188.2 
0.0 
60.2 
a. 4 
0 

22.5 

455.8 
7.9 
0.0 
0 

1.a 
0.00 
0.40 
0.19 
0 
0.15 

3.03 
0.05 
0.00 
0 

TOTALS 150 2038 3103 6495 764.2 5.09 
HEATING COIL TEMPERAlWE IMP AT DESIGN CFM 

ROUM 17 
ROOF 49 97 388 !%?E? 61.5 1.25 
s-L 0 0 0 0 0.0 0.00 
LIGHTS 250 2so 250 29.5 0.60 
PEOPLE ( 1) 250 ZSO 250 29.4 0.60 
FLOOR 49 0 0 0 0 0 
INFILTRA'TION 0.K) AC/W 31 31 31 3.6 0.07 

TOTALS 49 6z9 920 1054 124.0 2.53 
HEATING COIL TEMF'ERAlURE: WW AT DESIGN Ck71 

R O W  18 
ROOF 49 97 388 x2 
s-L 0 0 0 0 
LIGHTS 2w 250 250 
P E O P E  ( 1) 2w 2% 2K) 
FLOOH 49 0 0 0 
INFILTRATION 0.50 K/HR 31 31 31 

TOTALS 49 6N 320 10% 
HEATIN6 COIL TEMPER.4'lwIE WW 

61.5 1.25 
0.0 0.00 
i3.s 0.60 
23.4 0.60 
0 0 
3.6 0.07 

124.0 2.53 
AT DESIGN CFM 

ROOM 19 
ROOF 1 20 237 950 1280 150.6 1.25 
s-L 0 0 0 0 0.0 0.00 
LICWS 49 1 491 491 57.8 0.48 
PEOPLE ( 0 )  0 0 0 0.0 0.00 
FLOOH 120 0 0 0 0 0 
INFILTRATION 0.50 AC/W 76 76 76 9.0 0.07 

TOTALS 1N) 805 1518 ia4a 217.4 1.81 
HEATING COIL TEMPERAlllRE DFtW AT DESIGN CFM 

2013 * 
0 
0 
0 

2835 
1166 

1326 
819 

0 ;  
0 

8161 
12.56 

657 
0 
0 
0 

926 
190 

,1774 P 

16.81 

657 
0 
0 
0 '  

326 
190 

1774 
16.81 

1610 
0 
0 
0 

226a 
466 

8 

4345 
23. !XI 

1 

- c-22 - 



I 

E, 
TOTALS 180 258s 4660 4267 eo.4 3.44 4573 

HEATING C O I L  TEMPERA'IURE DRW AT DESIGN CFM 18,15 

RUUM 21 
ROOF 
s - L  
LIGHTS 
PEOPLE ( 1) 
FLOOR 
I NF I LTR AT ION 
S-EXPOSURE 

GLASS 
W A U  
oM#3 
EDGE 

180 
0 

180 
1.00 M/HR 

19 
88 
0 

12 

356 
0 

49 1 
250 

0 
229 

1241 
16 
0 
0 

1425 
0 

491 
250 

0 
229 

a 4 7  
16 
0 
0 

1'320 
0 

491 
250 

0 
ZE!? 

1241 
1 34 

0 
0 

225.9 
0.0 

57. 8 
23.4 
0 

27.0 

264.4 
15.8 
0.0 
0 

1.25 
0.00 
0. x 
0.16 
0 
0.15 

1.46 

0.00 
0 

0. oa 

TOTALS 180 2S85 4660 4267 6Z0.4 3.44 4l 

HEATING CUIL TUrlPERA'IuF4E WW AT DESIGN CFM 

ROOM 22 
ROOF 180 * 356 1425 1320 i225.9 1.25 
s-L 0 0 0 0 0.0 0.00 
LIGHTS 431 43 1 431 57.8 0.32 
PEOPLE ( 1) 250 250 2m 23.4 0.16 
FLOOR 180 0 0 0 0 0 
INFILTRATION 1.00 AC/HR Z 9  229 Z i 3  27.0 0.15 
S-EXPC3SURE 

GLASS 19 1241 2247 1241 264.4 1.445 
WALL U8 16 16 1 34 15.8 0.08 
DOOR 0 0 0 0 0.0 0.00 

? EDGE 12 0 0 0 0 0 

TOTALS 180 2585 4660 4267 G20.4 3.44 
HEATING COIL TWERA'UE K)RW AT DESIGN CFM 

a 

- C-23 - 
Y 

2415 
0 
0 

- 0  
3402 
1 3'3'3 

1326 
1028 

0 
0 

9573 
18.15 

2415 
0 
0 
Q 

1 3'39 

1 X G  
1028 

0 
0 

Aa2 

25-13 
1s. 15 



TOTALS 180 2585 4660 4 x 7  (i20.4 3.44 9573 
HEATING C O I L  TEMPERAlURE ORW A T  DESIGN CFM 18.15 

ROOM 24 
ROOF 180 356 1425 1920 
S-L 0 0 0 0 
L I G H T S  431 491 491 
PEOPLE ( 1) 250 250 2so 
FLm 180 0 0 0 
I N F I L T R A T I O N  1.00 M/HR i33 229 zz3 
S-EXPOSURE 

GLASS 19 1241 2a47 1241 
WALL 88 16 16 134 
DwFl 0 0 0 0 
EDGE 12 0 0 0 

TOTALS 180 2585 4660 4267 
HEATING C O I L  TEMPERATURE CRW 

z5.9 1.a 
0.0 0.00 

57.8 0 . z  
29.4 0.16 
0 0 

27.0 0.15 

264.4 1.46 
15.8 0.08 
0.0 0.00 
0 0 

620.4 3.44 
A T  DESIGN CFM 

2415 
0 
0 
0 

3402 
13’39 

a .  
1326 
1028 

0 
0 

9573 
18.15 d 

P 

- C-24 - 



CWPLAND MUHAN AND ASSUCIATES 
MECHANICAL - ELECTRICAL CONSULTANTS 

JOB NAME: 
LOCAT I ON: 
Jot3 NO- : 81 100 

OJO CALIUUl'E MINERALS SPRINGS CO 
OJO CALIENTE, N E W  MEXICU i 

t 

ARCHITECT: NONE- 
OATE: 3/4/82 T I E :  

WTSIE CONDITIONS INSXDE coNuIl'IoNs 
SUMMW: 88 F W  63 FWB suMIv1EFz: 713 i= D8 
WINTER: 7 F D8 WINTER: E43 F D B  
ELEVATION: 6500 FT. SPACE TD: 10 F Dl3 
A I R  FACTOR: -85 
D A I L Y  TEMPERATURE RANGE: 30 

Y 

e- 
TOTALS 

TOTAL AREA = 7018 !3Q F T  

TOTAL OCCUPANCY = Sl PEOPLE 

L A W  LOAD (PEOPLE) = 10200 kTU/HR 

TOTAL CMSLING LOAD, 9 AM = 97758 BTU/HH 

TOTAL COCILING L O N ,  12 NOON = 106707 €JlU/HR 

TOTAL COOLING LOAD, 3 PM = 124953 trTU/HR 

TOTAL INF ILTRATIUN Cw3LING LOAD = 11615 

TOTAL INFILTRATIWU HEATING LOAD = 70843 

"* TOTAL HEAT LOSS = i216210 BTU/HH 
SENSIBLE HEAT G A I N  H A l ' I O  = -94 

TOTAL W P L Y  A I R  = 182'79 CFM 

BlU/HR 

Bl'U/HR 



CWPLAM) mAN AND A!3xlCIATES 
MECHANICAL - ELECTRICAL CC#\#WLTANTS 

JOB NAME: OJO CALIENTE MINERALS SPRINGS CO 

JOB NO. : 81100 
ARCHITECT: NONE 

LOCATION: OJO CALIENTEi, NEW MEXICO 

INSULATED BUILDING, W A L L  Rr5.3,  ROOF H=lS.6 
R=14.3 

DATE: 3/4/82 TIME: 

DATE: 3/4/82 TIME: 

OUTSIDE CUNUITICINS 
SUMMER: 88 F D8 63 F WE 
W I N T E R :  7 FDB 
ELEVATION: 6SOO F-T. 
A I R  FACTOR: -85 
DAILY TEMPERATURk RANGE: W 

INSIDE C~Il-IONS 
SUMMEH: 78 FDB 
WINTER: 68 F DB 
SPACETD: 10 FDE3 

LOBBY 

DINING 

KITCHEN 

KITCHW 11 

STUHE 

UFFICE 

ROOM 4 

ROOM 5 

ROOM 6 

ROOM 7 

620 

028 

528 

255 

384 

165 

9325 

2215 

225 

225 

11720 1032‘7 9314 
HEATING CUIL mwmwuw DRW 

14569 18413 247% 
hEATING COIL TOrtPERAlURE DRW 

w 3  63’36 15055 
HEATING COIL TUVIPMA’IURE DROP 

2462 3069 5174 
hEATING CUIL TEWERA’lUt4E DHW 

4725 367 1 4134 
HEATING COIL TWEHATUHE DHUP 

1125 1410 1542 
HEATING COIL TWERA’IUHE DHW 

2143 26S3 2752 
hEATING COIL TkMPEHA’lZIF(E DRUI-‘ 

2003 2508 2G37 
HEATING COIL WERA’I‘URE DROP 

2003 2508 2637 
HEATlNG COIL TEMPEHA’I’URE DRW 

2003 2508 2637 
HEATiNG COlL TEMPEHAlURE DHW 

- C-26 

1743 2.81 
A’f DESlGN CFM 

3153 3.80 
AT DESIGN CFM 

1771 3.35 
A’f UESIGN CFM 

619 2.43 
AS’ UESIGN CFM 

715 1.86 
AT DES1I;N CFM 

181 1.10 
AT DESIGN CFM 

338 1-50 
AT DESIGN CFM 

3 5  1.44 
A’l- DESIGN CFM 

325 1-44 
AT DESIGN Ct71 

2 5  1.44 
AT DES1GN CFM 

25144 . 
16.96 i 

27489 
10.25 t 

15608 
10.36 1 

10771 
20.44 t 

4 

13363 
21.96 t 

1990 
12.83 t 

5735 
13.31 t 



ROOM 8 a25 2003 2508 2637 325 1.44 6257 
HEATING C O I L  TEMPERATURE D R W  A T  DESIGN CFM 22.62 I 4 

RM3M 9 z 5  2003 2508 2637 325 1.44 6257 

ROOM 10 225 5965 3677 3748 823 3.66 8625 

HEATING C O I L  T'EMPERA'IUHE DRW AT DESIGN CFM 2i2.62 I 

HEATING C O I L  TUVrPf3A-rUHE DROP A'T DESIGN CFM 12.'74 I 

RMUvl 11 

ROOM 12 

ROOM 14 

CMIHIUOH 

CORRIUUH IX 

ROOM 15 
&. 

- 
4 

ROOM 16 

RUOM 17 

172 5038 2506 2547 
hEATING C O I L  TEMF'ERA'I'UHE DRW 

165 4997 244-7 24-77 
HEATING C O I L  TEMPERKFWE OHOP 

180 6280 4772 5373 
HEATING C O l L  TEPIPERATUHE DHW 

56.1 2587 358s 4065 
HEATING C O I L  TUVIPERA'TURE DHW 

166 2065 3358 2514 
HEATING C O I L  TEWMATUHE DROP 

15iO 3186 4626 6874 
HEATING C O I L  TEMPERATURE DRW 

6637 3.86 
AT DESIGN CFM 

659 3.93 
AT DESIGN CFM 

953 5.23 
AT DESIGN CFM 

478 0.85 
AT DESXGN CFM 

414 2.48 
AT DESItiN CFM 

327 6.18 
A T  DESIGN CFM 

1 so 1827 226 1 5360 630 4.20 
HEATING C O I L  TEMPE3AlWE DROP AT OESIGN CFM 

49 560 644 684 80 1.64 
HEATING C O I L  TEMPEHATUHE DRW AI '  DESIGN CFM 

ROUM lt3 49 560 644 684 80 1-64 
HEATING COIL TEMPEHA-I'URE DRW Ki- DESIGN CFM 

ROOM 19 120 636 844 940 110 0.92 
HEATING C O I L  TE3lPERKIWE ORUP AT DESIGN CFM 

ROOM 20 180 2332 3649 2906 460 2.55 
HEATING C O I L  TEMPERATURE DROP AT DESIGN CFM 

ROOM 21 180 233z 3643 E306 460 2.55 

HOOM 22 180 2332 3649 2906 4130 2.55 

* ROOM 23 180 2332 3649 2306 460 2.55 

HEATING C O I L  TEMPERATUF(E DROP A T  DESIGN CFM 

- HEATING C O I L  T W E R A ? U H E  DROP AT DESIGN CFM 

HEATING C O I L  TEMF'ERATUHE DROP AT DESIGN CFM 

* C-27 

5054 
E(.% i 

4883 
8 . 7 2  F 

7835 
9.73 F 

12735 
31.32 t 

ea 
12-01 * 
7731 I 

3.88 F 

4533 
8-46 I- 

59 1 
8-63 F 

59 1 
8.63 F 

5Zi26 
13.36 F 

5226 
13.36 F 

5226 
13.36 F 



5226 r 180. 2332 3649 is306 460 2 . s  
HEATING COIL TEMPERA'I'IJRE DHW AT DESIGN CFM 13.36 1 

. 
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APPENDIX D: ENERGY CALCULATIONS 

Contents 

Estimated Laundry Hot Water Requirements 

Proposed System E I ectr  i ca I Requ I rements 

Page No. 

0 - 2  

D - 4  

- 0-1 - 



ESTIMATED LAUNDRY HOT WATER REQUIREMENTS 

ASSUMPTIONS: 

1. 9 WASH LOADS PER BUSY DAY 

- 

c 

2. 5 HASH LOADS PER SLOW DAY 

3. 120 BUSY DAYS FER YEAR 

4. 240 SLOW DAYS PER YEAR 

5. 5OoF GROUND WATER TEMPERATURE 

FACTS : 

1. WASHING MACHINE: ABWASCATOR (SWEDEN) 
TYPE Fl-45 
DAN SHANKLIN 0 TIPPS EQUIP (ALBQ) 243-5651 
CONSUME 103 GALLONS PER CYCLE 

2. HOT WATER HEATER TO 14OOF (SETTING OF HWH) 

CONSUMPTION - WATER: 

120 X 9 + 240 X 5 = 2280 LOADS/YR 
2280 LOADS/YR X 103 GALLON/LOAD = 234,840 GALLONS/YR 

FUEL CONSUMPTION: 

234,840 GALLONS X 1.0 X 8.33 LR X (140-50)'F 
YR LBOF GAL LON 

= 176,000,000 BTU/YR = LOAD 

176,000,000 BTU/YR + 60% EFF = 293,400,000 STU/YR CONSUMED 
293,400,000 ?;. 95,475 BTU/GALLON PROPANE = 3,073 GALLONS/YR 
3,073 GALLONS/YR X $0.77/GALLON = S2,366/YR 

- D-2 - 



kj ESTIMATED LAUNDRY HOT WATER REQUIREMENTS (cont. 1 
4 

POTENTIAL SAVINGS: 
c 

234,840 GALLONS X 1 .O X 8.33 ,A X (125-50I0F 
YR LBOF GAL LON 

= 146,700,000 BTWYR 

146,700,000 BTU/YR $ 60% EF = 244,500,000 BTU/YR 
244,500,000 BN/YR f 95,475 BTU/GALLON = 2,561 GALLONS/YR 
2,561 GALLONS/YR X $0.77/GALLON = Sl,972/YR 

, 

- 0-3 - 



PROPOSED SYSTEM ELECTRICAL REQU IREMENTS: 

FANS: V 

36 UNITS X 0.11 KW X 5733 HOURS/YR = 22,782 KWH/YR 
22,782 KWH/YR X $O.O7/KWH = $1,595/YR 

PUMPS: 

HEATING LOOP: 1 HP X .746 KW/HP X 5,753 HOURSlYR = 4,291 KWH/YR 
4,291 KWH/YR X $0.07 = $30O/Yf? 

, WELL RUN TIME: 185 DAYS X 24 HR/DAY + 180 DAY X 10 HR/DAY = 6,240 HOURS 

2 HP X .746 KW/HP X 6,240 HOURS/YR = 9,310 KWH/YR 1 

I 
I 

9,310 KWH/YR X $0.07 = S652/YR 

TOTAL ANNUAL COST = $1,595 + $300 + $652 = $2,547 

TOTAL ANNUAL ENERGY = 22,782 + 4,291 + 9,310 = 36,383 I(WH 



Cost 

Fue I 

APPENDIX E: ECONOMIC ANALYSIS 

Contents 

Estimate Symmary 

Sav 1 ngs Summary 

I Total Life Cycle Cost Analysts Summary 

. Page No. 

E - 2  

E - 3  

E - 4  

Typtcal Fan Coil Unit E - 6  

Heating System E - 7  

we1 I 

Life 

System 

Cycle Cost Analysis Calculations 

E - 8  

E - 9  

* E-1 - 



COST ESTIMATE SUMMARY 

A. Geothermal System 

1 . We1 I System 

2. Heatlng System 

, , 3. Laundry System . 

Subtota I 
10% Oeslgn Fee 

Grand total  

8. lnsulstfon of Roof d Floor 

1 . Geothermal System 

2. Reductlon of Geothermal 

3. Ne+ Geothermal System Cost 

4. lnsulatton Costs 

System Cost w/InsuIatlon 

Grand Total 

$1 0,100 

41,000 

1,400 

. 52,600 
5,260 

657.860 

657,860 



id * 

FUEL SAVINGS SUMMPRY 

I .  Without Floor d Roof Insulation 

A. Heat i ng Sav 1 ngs (Propane) 

8. Laundry Savfngs (Propane) , 
C. Total Savlngs (Propane) 

D. New Fuel Cost (E lec t r ic i ty )  

rigs E. Net Sav 

I I .  With Floor 

A. Heating 

d Roof Insulation 

Sav 1 ngs (Propane) 

8. Laundry Savlngs (Propane) 

C. Total Savings (Propane) 

Cost (E I ectr  1 c i t y )  

4 s  

D. New Fue 

E. Net Sav 

s 9,246 

1,972 

11,218 

2,547 

8,671 

S 6,113 

b 1,972 

8,085 

2,547 

5,538 

- E-3 - 
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TOTAL LIFE CYCLE COST ANALYSIS SUMMARY 

I. Without Floor and Roof lnsulatlon 

A. Present System 

1 . Present Annual Fuel Cost $1 1,218 
2. Instal latlon Cost 0 
3. Annual Malntenance Cost 500 
4 . 

10,000 
Non-Annua I Rep I acement Cost 
(New Steam BolIer - 10 Years) 

6. Geothermal System 

1 . Present Annual Fuel Cost s 2,547 
2. lnstallatlon Cost 57,860 
3. Annual Malntenance Cost 200 
4 . 

2,000 
Non-Annua I Rep I acement Cost 
(Clrculatlon Pump Motors - 10 Years) 

C. Results 

1. First Year Fuel Savlngs S 8,671 
2. Slmple Payback Period 6.7 
3. Present Worth of Exlstlng System 169,207 
4. Present Worth of Geothermal System 93,217 
5. SIR (Savlngs, lnvesiment Ratlo 2.4 

I I .  Wlth Floor and Roof lnsulatlon 

A. Present System 

1 . Present Annual Fuel Cost . S 8,085 
2. lnstallatlon Cost 24,500 
3. Annual Malntenance Cost 500 
4. 

10,000 
Non-Annua I Rep I acement Cost 
(New Steam Bolter - 10 Years) 

6. Geothermal System 

1. Present Annual Fuel Cost S 2,547 
80,200 2. lnstallatlon Cost 

3. Annual Malntenance Cost 200 
4. Non-Annua I Rep I acement Cost 

(Clrculatlon Pump Motors - 10 Years 2,000 

e 

m 

- E-4 - 
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C. Results 

1. F i r s t  Year Fuel Savings S 5,558 

3. Present Worth of Existing System 148,718 
4. Present Worth of Geothermal System 116,557 
5. S IR  (Savings, Investment Ratio) 1.6 

2. Simple Payback Period 8 10.0 



ELEClRlCAL-MECHANICAL 
CONSULTING WGINEERS 

Package Fan Coi l  Unit 
3/4" Copper Pipe w/insul 

3 /4" Come r Unions 
3/4" Bronze Gate Valve 

TYPICAL FAN 
I 

1 
10 

4 
2 

3/4" Bronze Solenoid Val"$ 1 
3/4" Bronze Balancina Cod  1 
Temp.,; Press.(P;tr ~ I 2- 
1" Co e r  Tee T i c a l  

3#12 Wire i n  4'' Conduit 
T & B Service 

ea. 
--- 
ea. 

Subtotal 

13.95 27.90 2.29 4.58 32.48 
_--_ 30.00 --- 20 .oo 50.00 
--- 30.00 -e- --- 30.00 

Add 25% 0 & P 

Total I 

. .  

COIL UNIT INSTALLATION 
I 

ea. 
LF 
- 50.00 50.00 310.01 310.00 $ 360.00 

4.22 42.20 2.38 I 23.80 66.00 

ea, - 7.751 31 -00 I 2-13! 8.52 I 39 . 52 
ea.1 7.0d 14.00 114.401 28.80 I 42.80 
ea. 
ea. 
ea, 

- 
- 

7 .OC 7.00 28.00 28.00 35.00 
7 -00 7.00 14.40 14.40 21 -40 

6-00 

I I I I I 171.17 

I I I I I $ 885.87 

I I 
I 

I - -  - I 

V 



W * 

0 ELECTRICAL-MECHANICAL 
CONSULTING ENGINEERS 

Heating System 

P la te  Heat Exchanger 1 ea. 

Circulation Pump (4 HP) 1 ea, 
- 

3/4" Copper Pipe & Insul. 700 LF 
1" Copper Pipe & Insul. 250 LF 

1%'' Copper Pipe & Insul. 10 LF 

1Y Copper Pipe I 10 LF 
I I 1 

Subtotal I i 
Add 25% 0 & P 1 I 

Total . 

Laundry System 

Heat Exchanger t 1 l e a  

l 3/4" Bronze Gate Valves 
I 3/4" Copper Unions 

Controls or  Pump ea 

I I I 
Subtotal 1 

I I 
Add 25% 0 & P 

mwt Ojo Caliente - Geothermal Project 
mm110.-01-*a 2 3 I#. 81100 

IldTWAVW O N g  12/10/81 
cmcrto wr OATC 

- .  

I I I I 
I $ 8,255.90 

2.063.97 

I I 

I 42.00 540.0 540.00 I 582.00 42.0 

4.22 211.00 2.381 119 .oo 211 -00 
7.00 28.00 14.401 57.60 85.60 

I $ 1,397.65 



EECTRI CAL-MECHANICAL 
CONSULTING ENGINEERS 

Well Svstem 

l is  & Case Well 100 LF, 
dell Flow Test 1 ea. 
dell Pump (2 HP) 1 ea. 
(Set in Place with pipe &piringl( 
1%'' Copper Pipe & Insul. 150 LF 
rrenchi ng 3' Deep 150 LF 

I 

I I 

I - 1  

LA# 
l 0 n L  con P t n  

U M  TUTU 

6.31 I 946.50 4.89 733.50 $ 1,680 
1.11 166.50 -54 59.94 $ . 226.44 

I I I 
~~ - 1 $ 2,014 

S 10,071 

I 

if 



d 

I. 

If .  

RETROFIT WORKSHEET 1 (RW1) 

Life-Cycle Cost Evaluation of the  Exis t ing dui lding System 

Ident if yinn Inf orma t ion 
A. Name of Agency: Ojo Caliente Mineral Springs CO. 

B. 

c- Location: Ojo Caliente, MM 
D. 
E. 
F. 
C. Study Period: 20 y r s  

Exist ing Building System Description: Hotel, One Pipe Steam COnVeCtOrS 

Gross Floor Area Affected: 7019 
Expected L i fe  of Exis t ing System: 10-20 years 
Expected L i f e  of Building: 40 yrs 

Calculating the  Present Value of Energy Costs with the Existing System 
(See the cext,  Section 4.1.1, f o r  special cases when this sec t ion  may 
not be adequate f o r  ca lcu la t ing  the present value of energy costs.) 

(1) (2 )  . (3) (4) ( 5 )  
Annual Units of Base Year Base Year UPW* Factor Present Energy Measured Energy Price Energy Costs  from Appcn- Value 
Bldg/Faci l i ty  (Appendix d i x  B fo r  Energy Cost 
Boundary Table C-l ( 3 1 4  1)x(2) Appropriate over the  

o r  C-2) * Fuel Type, Study P e r i c  
Sector,  ( 5 1 4  3 )x( 4: 
Region, and 
Study Period 

A. 
E l e c t r i c i t y  $ Per Unit 

B. 
Natural  Gas $ Per Unit  

C. 14.569 0.77 $11,218 14.36 $161,090 

D. 

$ Per U n l t  
Propane Gallon I 

I $ Per Unit 

E. Tota l  Present Value of Energy Costs with the  Exis t ing System: $161,090 - 
- E-9 - 



(RW1 

1x1. 

ZV . 

continued) 

Calculating Investment Costs f o r  the Existing System 

Base-Year Salvage Value * 0 
(Base Year $1 

(Note: me investment cos t  of an ex i s t ing  system is equal t o  the  
current  salvage value of the system plus any investment cos t s  required 
t o  make it functional.) 

Calculating Non-Fuel Operation and Maintenance Costs f o r  the Existing 
Svstem - 
A. Annuallp Recurring Non-Fuel Operation and Maintenance Costs 

(1) (2) (3)  

Base-Year Annual d i x  Table 8-2 f o r  the Recurring Costs 
Recurring Cost Pro jec t  Study Period (3)=(l)x(Z) 

UPU Factor from Appen- Present Value of 

$500.00 8.514 $4,257 

B. Non-Annually Recurring Non-Fuel Operation and Maintenance Costs 

(1) (2) (3) (4) 
SPW Factors from 

Year i n  Which Appendix Table B-1 Present Value 
Cost is Expected Amount of Cost f o r  the Year the of Non- 
t o  Occur ( I n  Base-Year $1 Cost Occurs Recurring Costs 

0 ( 5 )  Tota l  present value of Non-Annually Recurring costs:  - 
C. Total  Present Value of Annually and Non-Annually Recurring Non-Fuel 

Operation and Maintenance Coets 

A(3) + B(3) - C 

$4,257 + 0 - $4,257 

- E-10 - 



(RU1 continued) 

V. Calculating Future Replacement Costs and Salvage Values - 

(1) (2) ( 3 )  (4) ( 5 )  
Year i n  Replace- Salvage SPW Factor Present Value 

Amount ( In  Base- (In Base- dix Table 8-1 ( 5 ) = ( 2 ) x ( 4 )  
is Year $) Year $1 f o r  t he  Year 

Expected Amount Occurs 
t o  Occur 

h'hich ment Cost Value from Appen- of Replacement 

10 $10,000 --- 0.386 $3,860 

A. Total Present Value of Replacement Costs $3,860 

8. Tota l  Present Value of Salvage Values 

( 6 )  
Present Value 
of Salvage 
( 6 1 4  3 )x( 4 1 

0 = 

V I .  Calculating the Total  Life-Cvcle Cost (TLCC) of the Existing System 

$161,090 A. Present Value Energy Cost - 
(RWII; Par t  11, Item E) 

( p l u s )  

8. Present Value Investment Cost 0 
(RW1, Par t  111) i 

, (plus)  

C. Presest Value Non-Fuel Operation 
and Haintenance Costs (XWl, Part IV, Item C) $ 4,.257 

(plus 1 

De Present  Value Replacement Cost $ 3,860 
( 2 W 1 ,  Part V ,  Item A) 

(minus 

E. Present  Value Salvage Value 0 
(RU1, Part V, Item B )  

(equals 1 

F. ~ C C  f o r  the"Existing System $169,207 

- E-11 - 



I. 

11 . 

R3TROFIT WORKSIIEET 2 (RW2) 

Life-Cycle Cost Evalution of the  Re t ro f i t  Building System 

Ident i fying Information 

A. Alternat ive Building System Descrlption: Geothermal System 

B. Expected Life of Alternat ive System: 30 years 

C. Expected Life of Bullding: 40 years 

0. Study Perlod: 20' years 

Calculating the Present Value of Euerm Costs v i t h  the Retrof i t  Spsten 
(See the  text, Section 4.1.1, f o r  s p e d a l  cases when this sect ion may 
not  be adequate f o r  calculdtfng the  present value of energy costs.) 

(1) (2) (3) (4) (5) 
Annual U n i t s  of Ease Y e a r  Base Pear upw* Factor Present 
Energy ?feasured Energy Price Energy Costs from 4pen-  Value 
Bldg/Facll l ty (Appendix dix B f o r  Energy Costs 
Boundary Table C-1 ( 3 1 4  l)x(Z) Appropriate over the  

or C-2) Fuel Type, Study Period 
Section, 
Region and 
Study Period 

(5 1 4  3 )I( 4) 

A. 36383 KWH 0.07 $2,547 12.91 $32 882 
E l c c t r i d t y  $ Per U n i t  

B. 
a* SPer U n i t  

C. 
S Per Unit 

D. 
$ Per U n i t  

E. Total Present Vdua of Eoergy Costs wlth the Retrofit: $32 882 

111. Calculatinn Investment Costs f o r  the Re t ro f i t  Sostem 

I n i t i a l  Investment Cost $57,860 

(Base Year $1 

8 

I 

- E-12 - 



(RW2 continued) 

XV. Calculating Non-Fuel Operation and Maintenance Costs f o r  the Ret rof i t  System 

W 

A. Annually Recurring h’on-Fuel Operating and Maintenance Cost 

(1) (2)  (3) 
UPW Factor from Appen- 

Base-Year Annual d i x  Table B-2 f o r  the Recurring Costs 
Recurring Cost Project  Study Period (3)=(1)x(2) 

Present Value of 

200 . 8.514 $1,703 

E. Non Annually Recurring Non-Fuel Operating and Maintenance Cost 

(1) (2)  (3 )  (4) 
SPW Factors from 

. Year i n  Which Appendix Table B-1 Present Value 
Cost is Expected Amount of Cost f o r  the  Year the of Non- 
t o  Occur ( I n  Base-Year $1 Cost Occurs Recurring Costs  

0 - (5 )  Tota l  present value of Non-Annually recurr ing costs:  

C. Total  Present Value of Annually and Non-Annually Recurring Non-Fuel 
Operation and Haintenance Costs 

$1,703 + 0 - $1,703 

V. Calculat ing Future Replacement Costs and Salvage Values 

(1) (2) (3)  (4) (5) ( 6 )  
Year in’ Replace- Salvage SPW Factor Present Value Present Value 

Which ment Cost Value from ApQen- of Replacement of Salvage 
Amount ( In  Base- ( I n  Base- d i x  Table E-1 ( 5 ) = ( 2 ) x ( 4 )  (6)-(3)x( 4) 

t s  Year $1 Year $1 f o r  the Year 
Expected Amount Occurs 
t o  Occur 

- I  10 $2,000 0.386 $772 -_- 
$772 = A. 

8- 

Tota l  Present Value of Replacement Costs 

Total Present Value of Salvage Values . 0’ 
z 

- E-13 - 



(RW2 continued) 

VI. Calculating the Total Life-Cycle Cost (TLCC) of the Retrofit System 

A. Present Value Energy Costs 
(RU2, Part If, Item E) 

B. Present Value Investment Costs 
(RW2, Part I f f )  

C. Present Value Non-Fuel Operation and 
Haintenance Costs (RW2, Part IV, Item C) 

D. Present Value Replacement Cost 
(RU2, Part V, Item A) 

E. Present Value Salvage Value 
(It=, Part V, Item B) 

F. TLCC for the Retrofit System 

632.882 

(plus 1 

(plus 1 

(plus) 

$57 4 860 

$ 1,703 

$ 772 

(minus ) 

(equals 1 

0 

$93,217 



RETROFIT WORKSHEET 3 (RW3) L, 
Calculating the  SIR f o r  Ranking the Re t ro f i t  Project  3 

I. SIR Denominator 
* 

A. Calculating the  Change I n  Investment Cost Attr ibutable  t o  the 
Re t ro f i t  Project  

11) Ret ro f i t  Investment Cost (RW2, Part 111) $ 57,860 

0 (2) 
(minus ) 

Exist ing System Investment Cost (RW1, Part 111) 

(3) . N e t  Investment Cost of Re t ro f i t  Project  
(equals 

$ 57,860 

Bo Calculating the  Change i n  Salvage Value Attr ibutable  t o  
the  Re t ro f i t  Pro iect 

0 

0 

0 

(1) Ret ro f i t  System Salvage Value (RW2, Part V,  Item 8 )  

(2) Exist ing System Salvage Value (RW1, Part V, Item B) 

(3) Nee Salvage Value of R e t r o f i t  Project  

Calculating the  Change i n  Replacement Costs Attr ibutable  

(1) Re t ro f i t  System Replacement Costs (RW2, Part V,  Item A) $ 772 

(2) $ 3,860 

(3) Net Replacement Cost of R e t r o f i t  Project  - $  3,088 

(minus ) 

(equals 1 - 
Co 

t o  the  Re t ro f i t  Project  

(@nus) 

(equals 1 
Exist ing System Replacement Cost (RW1, Par t  V, Item A )  

Do Calculating the  SIR Denominator 

(1) Net Re t ro f i t  Investment Cost cRW3, Part I;, I t e m  A(3)) 

(2) N e t  R e t r o f i t  Salvage Value (RW3, Par t  I, I t e m  B ( 3 ) )  

(3) Net R e t r o f i t  Replacement Cost (RW3, Part I, Item C(3)) 

(4) SIR Denominator $ 54,772 

.$.,57,860 
0 

(Plus) - 3,088 

(minus 1 

(equals) 

11. SIR Numerator 

A. Calculat ina the  Change in Energy Costs At t r ibu tab le  
t o  the  Re t ro f i t  Pro icct  

(1) Exist ing System Energy Cost (RW1, Part XI, Item E) 

(2) Ret ro f i t  System Energy Cost (RWZ, Part IT, Item E) 

(3) Ret ro f i t  Energy Savings 

$161,090 

32,882 

4128.208 

(minus ) 

(equals) 
* 

- E-15 - 



(RW3 continued) 

B. Calculating the Change in Non-Fuel Operation and Maintenance 
Coats Attributable to the Retrofit Project 

(1) Retrofit System Non-Fuel Operation and 

(2) Existing System Non-Fuel Operation and 
Maintenance Cost (RW2, Part IV, Item C) $ 1,703 

S 4,257 
Maintenance Cost (RU1, Part IV, Item C) 

and Maintenance Cost 

(minus ) 

(equals 1 
(3) Net Change In Non-fuel Operation - $  2,554 

C. Calculating the SIR Numerator 

(1) Retrofit Energy Savings (RW3, Part 11, Item A(3)) $128,208 
(minus) 

(2) Net Change In NosFuel Operation - $  2,554 and Maintenance Cust (RU3, Part If, Item B(3)) 

(3) SIR Numerator 

111. SIR - 
(equals) 

$130,762 

A. Calculating SIR 

(1) SIR Numerator (RW3, Part 11, Item C(3)) $130.762 . - -  

(Divided by) 
(2) SIR Denominator (RU3, Part I, Item D ( 6 ) )  6 54,772 
(3) SIR 

(equals 
, 2.4. 

1 



. 

RETROFIT WORKSHEET 1 (RW1) 

Life-Cycle Cost Evaluation o f  t he  Exis t ing Building System 

- 

I. Ident i fying Information 

A. Name of Agency: Ojo Caliente Mineral Springs Co. 
Bo Exist ing Building System Description: Hotel Bui ld ing w/insulat ion 
C. Location: Ojo Caliente, NM 
D. Gross Floor Area Affected: 7019 
E. Expected Li fe  of Exis t ing System: 10-20 years 
F. Expected L i f e  of Building: 40 years 
G. Study Period: 20 years 

11. Calculating the  Present Value of Energy Costs with the Existing System 
XSee the  t e x t ,  Section 4.1.1, f o r  special cases when t h i s  s ec t ioa  may 

not be adequate f o r  ca lcu la t ing  the  present value of energy costs.) 

(1) (2) 
Annual Units of Base Year 
Energg Measured Energy Price 
Bldg/Faci l i ty  (Appendix 
Boundary Table C-1 

o r  C-2) 

(3) 
Base Year 
Energy Costs 

( 3 1 4  1 )x( 2) 

- (4) 
UPW* Factor 
from Appen- 
d i x  B f o r  
Approp rlate 
Fuel Type, 
Sector,  
Region, and 
Study Period 

(5) 
Present 
Value 
Energy COS! 
over the 
Study P e r i t  
(5)-(3)x( 4: 

E l e c t r i c i t y  $ P e r  Unit 

8. 
Natural  Gas $ Per Unit 

c. 10.500 0.77 $8,085 14.36 $116,101 
PROPANE $ Per U n i t  

D. 
$ Per Unit 

E. Tota l  Present Value of Energy Costs vi th  the Exis t ing System: $116,101 

- E-17 - 
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(RWI continued) 
W/INSULATION 

111. Calculating Investment Costs for the Existing System 

Base-Year Salvage Value - $24.500 

(Note: 
(Base Year $1 

The Investment cost of an existing system Is equal to the 
current salvage value of the system plus any investment costs required 

, to make it functional.) 

IV. Calculating Non-Fuel Opetation and Maintenance Costs for the Existing 
System 

A. Annually Recurring Non-Fuel Operation and Maintenance Costs 

(1) (2) (3)  
UPW Factor from Appen- Present Value of 

Base-Year Annual dix Table B-2 for the Recurring Costs 
Recurring Cost Project Study Period (3  I-( 1 )x(2 

$500 8.514 54,257 
Be Non-Annually Recurring Ron-Fuel Operation and Maintenance Costs 

(1) (2) (3) (4) 
SPW Factors from 

Year in Which Appendix Table B-l Present Value 
Cost is Expected hount of Cost for the Year the of Non- 
to Occur (In Base-Year $1 Cost Occurs Recurring Costs 

0 (9) Total present value of Non-Annually Recurring costs:  - 
C. Total Present Value of Annually and Nou-Annually Recurring Non-Fuel 

Operation and Maintenance Costs 

A(3) + B(3) - C 
$4257 + 0 - $4257.00 

a 

* E-18 - 



(RW1 continued) 

V. Calculating Future Rep-acenent Costs an 
W/INSULATION 

‘Saivage Valu 

(1) (2) ( 3 )  ( I )  ( 5) 
Year i n  Replace- Salvage SPW Factor Present Value 

Amount (In Base- ( In  Base- d ix  Table B-1 ( 5 ) = ( 2 ) x ( 4 )  
is  Year $1 Year $) f o r  t he  Year 

Expected Amount Occurs 
t o  Occur 

hWch ment Cost Value from Appen- of Replacement 

10 $10,000 0.386 $3,860 

A. Tota l  Present Value of Replacement Costs $3,860 

8. 

- 

Total  Present Value of Salvage Values 

( 6 )  
Present Value 
of Salvage . 

( 6  1 4  3 )x( 4 1 

0 
7 

V I .  Calculating the  Tota l  Life-Cycle Cost (TLCC) of the Existing System 

.s A. Present Value Energy Cost &116,101 
(RU1, Part 11, Item E) 

(plus) 
G 

$ 24,500 

$ 4,257 

$ 3,860 

B. Present Value Investment Cost 
(RWI, Part 111) 

(plus) 

C. Presect Value Non-Fuel Operation 
and Xaintenance Costs (RW1, Part I V ,  Item C) 

( p l u s )  

D, Present  Value Replacement Cost 
(itul, Part V ,  Item A) 

(minus) 

0 E. Present  Value Salva 
(RWI, Part V, I te  

(equals 1 
$148,718 F. TLCC f o r  t he  Exist 

& 

- E-19 - 



I. 

11. 

W/ INSULATION 
RETROFIT WOUCSEET 2 (RWZ) 

Life-Cycle Cost fva lu t ion  of the  Re t ro f i t  Building System 

Ident i fying Information 

A. Alternat ive Building System Description: Geothermal System w/insulation 

B. Expected Li fe  of Alternat ive System: 30 years 

C. Expected L i fe  of Building: 40 years 

D. Study Petiod: 20 years 

Calculating the Present Value of Eneruv Costs vith the Ret rof i t  Svstem 
(See the  text, Section 4.1.1, f o r  spec ia l  cases when this section may 
not be adequate f o r  calculat ing the  present valuC of energy costs.) 

(1) (2) (3) (4) (5) 
Annual Units of Base Y e a r  Base Year UPW* Factor Present 
Energy F a s u r e d  Energy Pr ice  Energy Costs from Apptn- Value 
Bldg/Facil i ty (Appendix d i r  B f o r  Energy Costs 
Boundary Table C-1 ( 3 1 4  l)x(2) Appropriate over t he  

o r  C-2) Fue l  Type, Study Period 
Section, ( !5 ) - (3 ) r (4 )  
Region and 
Study Period 

b 
4 

c 

A. -36.383 0.07 $2,547 12.91 $32,882 
Elec t r id  t y  $ Per U n i t  

B. 
a *  * SPer Uoit 

C. 
S Per U n i t  

D. 
$ Per U n i t  

E. Tota l  Prcrent  Value of Energy Costs with the Retrof i t :  $32,882 

‘c 111. Calculating Investment Costs f o r  the  Re t ro f i t  Svstem 

I n i t i a l  Investiaent Cost $80,200 

(Base Year $1 LJ 

- E-20 - 



(RW2 continued) 

! 

'h.' 
W/ I NSULATION 

IV. Calculating Non-Fuel Operatio3 and Mainten'ance Costs f o r  t h e  Re t ro f i t  System 

A. Annually Recurring Non-fuel Operating and Maintenance Cost 

(1) (2) (3)  
UPW Factor from Appen- 

Base-Year Annual d ix  Table 8-2 f o r  the Recurring Costs 
Recurring Cost Pro jec t  Study Period (3)=(1)x(2) 

Present Value of B 

200 . 8.514 $1,703 
B. Non Annually Recurring Kon-Fuel Operating and Maintenance Cost 

(2) (3 )  (4) (1) 
SPW Factors from 

Year I n  Which Appendix Table 5-1 Present Value 
Cost is Expected Amount of Cost f o r  the Year the of Non- 
t o  Occur (In Bare-Year $1 Cost Occurs Recurring Costs 

0 - ( 5 )  Tota l  present value of Non-Annually recurr ing cos ts  : 

* 

e 

C. Total  Present Value of Annually and Non-Annually Recurring Non-Fuel 
Operation and Haintenance Costs 

$1,703 + 0 = $1,703 

V. Calculating Future Replacement Costs and Salvage Values 

Year i n  Replace- Salvage SPW Factor Present Value 

Aaount ( In  Base- (In Base- d i x  Table B-1 (5)=(2)x(4) 
is Year $1 Year $1 f o r  the  Year 

Expected Amount Occurs 
t o  Occur 

(1) (2) (3) (4) (5) 

Which ment Cost Value , from Appen- of Replacement 

10 $2,000 --- 0.386 $772 
$772 = A. Tota l  Present Value of Replacement Costs 

4 8. Tota l  Present Value of Salvage Values 

- E-21 - 
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(RW2 continued) WIINSULATION 

VI. Calculating the Total Llfe-Cycle Cost (TLCC) of the Retrof i t  System 

A. Present Value Energy Costs 
(RW2, Part 11, Item E) 

B. Present Value Investment Costs 
(RW2, P a r t  111) 

C. Present Value Non-Fuel Operation and 
Maintenance Costs (Rm, P a r t  Ill, Itcm 

D. Present Value Replacement Cost 
(RU2, Part  V, Item A) i 

d 

E. Present Value Salvage Value 

h. TLCC f o r  the Ret rof i t  System 

(RW2, Part V, Item B) 

C) 

$32,882 

(plus) 
$80,200 

(plus) 
$ 1,703 

(plus 1 

(minus) 

$ 1,772 

(eauals 1 
$1163 557 

- E-22 - 
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W/INSULATION 
RETROFIT WORKSHEET 3 (Rw3) 

Calculating the SIR f o r  Ranking the Re t ro f i t  Project  
LA 
3 

I. SIR Denominator 
ir 

A. Calculating the Change in Investment Cost Attr ibutable  t o  the 

(1) Ret ro f i t  Investment Cost (RU2, Par t  111) 

(2) Existing System Investment Cost (RW1, Part 111) 

Re t ro f i t  Project  

$180,200 

24.500 
(minus 1 

(equals) 
(3) Net Investment Cost of Re t ro f i t  Project  $ 55,700 

E. Calculating the  Change in Salvage Value Attr ibutable  t o  
the  Re t ro f i t  Project  , 

n (1) Re t ro f i t  System Salvage Value (RW2, Part V, Item E )  (minus) - 

(equals) 
0 
0 

(2) 

(3) 

Exist ing System Salvage Value (RW1, Pa r t  V, Item B) 

Nee Salvage Value of Ret ro f i t  Project  

C. Calculating the  Change i n  Replacement Costs Attr ibutable  
t o  the Re t ro f i t  Project  

P 

e 

(1) Ret ro f i t  System Replacement Costs (RW2, Part V, Item A) $ 772 

(2) 

(3) 

(minus) 

(equals 1 
Exist ing System Replacement Cost (RW1 

N e t  Replacement Cost of Re t ro f i t  Project  

art v, Item A) $ 3,860 

- $  3,088 

D. Calculating the SIR Denominator 

(1) Net Ret ro f i t  Investment Cost (RW3, Part I, Item A(3)) 

(2) Net Re t ro f i t  Salvage Value (RW3, Part I, Item B ( 3 ) )  

(3) Net Re t ro f i t  Replacement Cost (RW3, Pa r t  I, Item C(3)) 

(4) SIR Denominator $52,612 

. $55,700 
(minus 1 

0 
(Plus) - $  3,088 

(equals) 

11. SIR Numerator 

A. Calculatfng the  Change in Energy Costs Attr ibutable  

(1) Exist ing System Energy Cost (RWI, Par t  11, Item E) $116,101 

(2) Ret ro f i t  System Energy Cost (RWZ, Part If, Item E) $ 32,882 

(3) Ret ro f i t  Energy Savings $ 83,219 

t o  the  Re t ro f i t  Project  

(minus) 

(equals 1 * 

- E-23 - 



(RW3 continued) 
W/INSULATION . 

B. Calculating the Change fa Non-Fuel Operation and Maintenance 
Costs Attributable to the Retrofit Project 

(1) Retrofit System Non-Fuel Operation and 

(2) Existing System Non-Fuel Operation and 

(3) Net Change in Non-Fuel Operation 

Maintenance Cost (RW2, Part IV, Item C) 

Hainteuance Cost (RWI, Part IV, Item C) 

and Hainteaance Cost 

(minus 1 

(equals 1 

C. Calculating the SIR Numerator 

(1) 'Betrofit Energy Savings (RU3, Part 11, Item A(3))  

(2) Net Change in Non-Fuel Operation 

(3) SIR Numerator 

(minus) 

(equals 1 
and Maintenance Cost (RU3, Part XI, Item B(3)) 

A. Calculating SIR 

(1) 

(2) 

SIR Numerator (RW3, Part 11, Item C(3)) 

SIR Denominator (RW3, Part I, Item D (4)) 
(Divided by) 

(equals ) 

lu 
1. 

1 

i\ 

$ 1,703 

$ 4,257 

-$ 2,554 

$83,219 

- $  2,554 

$85 , 773 

$85,773 

$52,612 

(3) SIR b . 1.5 

- E-24 - 
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