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Abstract. Geochemical studies have consisted of the collection and 

analysis of all known thermal waters in New Mexico. Chemical data 

include major, minor and trace elements in addition to various isotopic 

ratios (Appendix A, Table 1-6). Further, non-thermal waters adjacent 

to geothermal anomalies have been analyzed for major and minor elements and 

isotopic ratios for comparison with the thermal waters. Finally, over 

10,000 groundwater analyses from New Mexico and adjacent areas have been 

examined to complete the regional geochemical picture. Quantitative 

and qualitative geothermometers have been applied to these data in order 

to establish the location and potential of the state's geothermal 

resources. On the basis of the geochemical data, the state's geothermal 

resources have been ranked in the order of descending subsurface temperature 

estimates. Maps have been prepared showing the location of geothermal 

prospects with respect to various geological and geophysical parameters 

including heat flow, recent volcanics, deep sedimentary basins, and major 

Quaternary faults and continental lineaments. On the basis of the 

geochemical data, the following conclusions seem to be justified. 

1. At least 7 and possibly as many as 20 discrete areas may have 

subsurface temperatures in excess of ISO^C or sufficiently 

high for economic development of electricity (Table 1). 

2. The vast majority of the high temperature geothermal prospects 

are located within the Rio Grande Rift, a tectonic province which 

includes the state's major population centers. 

3. Several geothermal prospects such as the Southern Tularosa Basin 

are associated with large volumes of geothermal brine and are ideally 

suited for geothermal desalination. 



4. Numerous geothermal prospects in westem New Mexico consist 

of high quality, high temperature water but do not apparently 

have sufficient subsurface temperatures for electricity 

generation. These prospects appear ideal for direct heat 

utilization such as space heating and agricultural applications. 

5. Nearly all groundwaters in southern New Mexico have temperatures 

in excess of 20 "C, the minimum temperature designated by 

the U.S. Department of Energy for low temperature utilization. 

Industries requiring (or having the ability to utilize) such 

waters should find a nearly inexhustable geothermal resource 

in southern New Mexico. 

6. Two separate types of geothermal systems are recognized in 

New Mexico. Those of the more abundant type are located along 

the flanks of the deep sedimentary basins and owe their origin 

to deeply circulating groundwater which ascend to the surface 

along the tectonically active basin bounding faults. Those of 

the less abundant type are associated with Quaternary igneous 

rocks and may in part be heated by magmatic activity. 

Literature Study. The initial part of the geochemical program 

consisted of a massive search of the hydrologic literature for 

waters which appeared on the basis of their chemical constituents 

to be of thermal origin. The main source of data for this search 

is the USGS multiple station listing computer file (WATSTORE) 

which contains chemical analyses of over 10,000 groxmdwaters for 

New Mexico and adjacent areas. Additional chemical data were obtained 



from various state and federal files to fill in the gaps in the 

WATSTORE coverage. On the basis of these chemical data, quantitative 

geotemperatures (Si02, Na-K-Ca) were calculated and plotted on 

maps to a scale of 1:1,000,000 (Figures 1, 2). Additional maps 

were prepared for in situ temperature and total dissolved solids 

(Figures 3,4). 

There are three reasons to include cold water geochemistry in 

a study aimed at regional appraisal of geothermal resources. The 

first is to establish background chemistry against which the hot 

geochemistry can be compared. Swanberg and Morgan (1978/79) have 

shown that there are regional trends in temperatures calculated 

using the Si02 and NaKCa geothermometers and these trends need to 

be known in order to properly evaluate the significance of hot 

spring data. 

A second reason is to locate new geothermal areas. Swanberg 

(1975) and Swanberg and Alexander (1979) have shown that it is possible 

to recognize a geothermal water or detect a geothermal component in 

waters even though the waters may be of normal temperature. The 

procedure requires the assumption that a geothermal water, migrating 

from a geothermal reservoir into a shallow aquifer, will cool 

physically more rapidly than it looses its geothermal chemical sig

nature, an assumption that gains credence because the speed at which 

reequilibration occurs becomes slow at colder temperatures. The 

procedure then is to apply the quantitative and qualitative geother

mometers to whatever chemical data may exist in the literature and 

noting regions that yield high geotemperatures. Regions giving high 



geochemical temperatures by three or more different geothermometers are 

likely geothermal prospects. A final reason to study cold waters 

is to locate areas where the groundwaters have high concentra

tions of boron, fluoride, etc. Geothermal resources in these 

areas may require special handling to insure that the environment 

is not adversely affected by geothermal development. 

Hot Spring Study. Concurrently with the literature study, a 

list of reported thermal springs and wells was compiled. Any 

water in excess of BO'C was considered to be thermal, the hottest 

of which are Sulphur and Turkey Creek hot springs and the hot 

wells in the Southern Tularosa Basin and at the Lightning Dock 

KGRA, all of which are above 70°C. The locations 

of the thermal waters are shown in figure 5 and their locations 

temperatures, and geochemical temperatures are summarized in 

Tables 1, 2. Nearly all hot springs and wells in the study area 

were visited, temperatures and geology recorded, and samples 

collected for chemical analyses. The sampling procedures are 

those described by Presser and Barnes (1974). An untreated sample 

was collected in a polyethylene bottle for analyses of the stable 

constituents. A second sample, acidified with HNOo, was collected 

in a polyethelene bottle for analyses of the unstable constituents 

such as silica, iron, arsenic, etc. A third sample was treated 

with zinc acetate for laboratory determination of hydrogen sulphide. 

A fourth sample, acidified with HNO-., was collected in a glass 

bottle for analyses of trace elements such as mercury which might 



be absorbed by a polyethelene bottle. The chemical constituents 

of the thermal waters including major, minor, and trace elements are 

given in Appendix A (Tables 2-5). All analyses were conducted at the 

State Soil and Water Testing Laboratory located at New Mexico State 

University using the procedures outlined by the Environmental Protection 

Agency (1971). The untreated samples were then forwarded to the 

University of New Mexico for isotopic analysis. 

In addition to the thermal waters several nonthermal waters were 

collected near each occurrence of thermal water. These waters, 

representing cold springs, wells, and in some cases, surface waters, were 

chemically analyzed for major and minor constituents only (Appendix A, 

Tables 2-3). The purpose of analyzing nonthermal waters is to establish 

background chemistry, against which the chemistry of the thermal waters 

can be compared and therefore more meaningfully analyzed. 

On the basis of the chemical data, both qualitative and quan

titative geothermometers were evaluated and the results form the primary 

method whereby each specific area is appraised for geothermal potential. 

The quantitative geothermometers are silica (Fournier and Rowe, 1966), 

sodium-potassium (Ellis, 1970), and sodium-potassium-calcium (Fournier 

and Truesdell, 1973). Geochemical temperatures calculated using the 

silica and Na-K-Ca geothermometers are given in Appendix A, Table 1. 

The Na-K geothermometer is an older version of the Na-K-Ca technique 

and is not presented. The basic assumptions of these geothermometers 

are discussed by Foumier et al. (1974) and can be summarized as 

follows: 



1) temperature dependent reactions in the geothermal reservoir 

control water chemistry, 2) water-rock equilibrium must exist within 

the geothermal reservoir, 3) minerals which supply the constituents 

upon which the geothermometers are based must exist within the 

geothermal reservoir, 4) re-equilibration must not occur as the water 

migrates from the reservoir to the sampling point, and 6) there 

must be negligible mixing with near surface waters of different 

chemical composition. 

The qualitative geothermometers include low concentrations of 

calcium and bicarbonate in near neutral pH waters (Ellis, 1970), low 

ratios of magnesium to calcium (White, 1970), high ratios of sodium 

to calcium (Mahon, 1970), highest ratios of chloride to total car

bonate (Ol/CHCOo+COJ ; Foumier and Truesdell, 1970), and highest 

ratios of chloride to fluoride (Mahon, 1976). The basic data nec

essary to apply these geothermometers are given in Appendix A, Tables 2-3. 

Ranking Criteria. On the basis of the silica and NaKCa geothermo

meters, "best guess" subsurface temperature estimates have been 

prepared and listed in Tables 1 and 2 in order of descending geo

thermal potential. The criteria used in the subsurface temperature 

estimates is the same as employed by the U.S. Geological Survey 

in the preparation of circular 726, White and Williams (1975). If the two 

geochemical temperatures are in good agreement, an approximate average 

is used. If there is a large discrepancy in the two geochemical 

temperatures, the lower value is taken. In some cases, mixing 



models have been employed. These cases are designated by a 

check mark in Table la. 

Several hot spring areas including two KGRAs and Turkey Creek 

Hot Spring, do not yield chemical temperatures in excess of adjacent 

nonthermal waters. These areas are given a subsurface temperature 

estimate of LT (low temperature) and are listed in Table 2 in 

order of descending surface temperature. 

Geothermal Areas. The major geothermal areas in New Mexico are 

listed in Table la and shown in Figure 5. It is clear from 

Figure 5 that the vast majority of promising geothermal prospects in 

New Mexico are located within the Rio Grande Rift, a tectonic 

province running north-south through the center of the state and 

containing the state's major population centers. Several prospects 

are located near the boundary of the Colorado Plateau, a boundary 

that is also associated with geothermal resources in Utah, Arizona, 

and Colorado. A lesser number of promising prospects are located 

in the Basin and Range Province and the Colorado Plateau. There is 

no convincing evidence of any geothermal activity east of the 

Rio Grande Rift. Nearly all geothermal prospects in New Mexico 

are located with the high heat flow zone (>100 inWm~̂ :2.5 HFU) 

delineated by Reiter et. al. (1975). 

Although the data listed in Tables 1 and 2 and Figure 5 are 

self explanatory a few areas are worthy of special mention. 
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Valles Caldera. There appear to be three different types of thermal 

water in this area. Sulphur Springs is an acid sulphate type 

water containing very little chloride and appears to represent 

effluent from a vapor dominated portion of a major geothermal system. 

Several other springs such as Jemez Springs yield geochemical 

temperatures in excess of 200°C and probably represent effluent 

from the liquid dominated portion of the same geothermal system. A 

similar co-existance of liquid and vapor dominated portions of 

a geothermal system has been observed by White (1971) in Yellowstone 

Park. A third type of thermal water such as Spence Spring consist 

of high quality waters yielding geochemical temperatures which are 

not above regional backgroimd. These waters are not part of the 

major geothermal system. For a further treatment of this area, the 

reader is referred to Trainer (1975). 

Southern Rio Grande Rift. There is so much geothermal water In 

the Southern Rio Grande Rift that it is difficult to delineate 

specific sites at the scale of Figure 5. A more detailed description 

of this area is given by Swanberg (1975). Most of thermal wells 

and springs give silica and NaKCa temperatures of about 115 and 

200"C respectively. However, if mixing models are applied, both 

geothermometers give temperatures near 200°C. The hottest of these 

appear to be in the Radium Springs-San Diego Mountain area. Mixing 

models could not be applied to the Kilboume Hole-Columbus areas 

because the wells have nearly the same temperature. The hot wells 



in the White Sands-Southem Tularosa Basin area could not be 

studied because of limited access to the military land. 

Socorro Area. The warm springs in the Socorro Galary do not show 

geothermal potential on the basis of their chemical constituents 

and are ranked far down the list of prospective geothermal pros

pects (Table 2). However, several wells to the north of the KGRA 

which were included in the WATSTORE file appear to be of thermal 

origin. This area is included in Table lb. 

Carlsbad Area. Although there are no warm wells or springs in 

this area, several of the groundwaters yield very high geochemical 

temperatures. It is most likely that the NaKCa data are too high 

due to the presence of potash deposits and the silica data are too 

high because of the presence of amorphous silica in several of the 

aquifers. However, this area is located on a major lineament and 

is included in Figure 1 for the sake of completeness. 

Gila Area. The Gila Hot Springs KGRA is given a subsurface 

temperature estimate of 125°C by the USGS (Circular 726). This 

estimate is supported by the silica geotemperatures but is not 

supported by the NaKCa geotemperatures which generally fall in the 

70-80°C range (Table 2). However, the Gila area is of high silica 

region and the nonthermal waters (and in some cases the surface 

waters) also give silica geotemperatures as high 110°C. Thus there 

is no convincing evidence from the chemistry of high subsurface 
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temperatures and the Gila Hot Springs KGRA is listed in Table 2 

with the other low temperature geothermal resources. 

Origins of Geothermal Areas. The major thermal areas in New Mexico 

are shown in Figures 6-8 along with other pertinent geothermal 

data such as recent volcanics, maar volcanoes, deep sedimentary 

basins, regions of high heat flow, and major continental lineaments. 

These figures reveal much about the origins and potential applica

tions of the geothermal resources. For example, several of the thermal 

areas such as Valles Caldera, Kilboume Hole, and the Guadalupe 

area are associated with recent volcanism and maar volcanoes (Figure 7) . 

The source of the geothermal energy for these areas is likely to be of 

magmatic origin. These areas are the most likely prospects for 

electricity production. Also, since magmatic activity is involved, 

environmental problems associated with hydrogen sulphide, mercury, 

arsenic, etc., is likely to be the greatest. Other thermal areas 

are not associated with recent volcanics but are associated with 

deep sedimentary basins (Figure 6). Examples include the White Sands area 

(Tularosa Basin), the Cliff area (Mangas Trench), and the Jemez 

Reservoir area (Albuquerque Basin). These areas probably result 

from waters, heated by a normal geothermal gradient (i.e., -'40°C/Km) , 

but which have ascended from great depth along major fault zones. 

Since these areas are likely to be associated with large volumes 

of water stored in sedimentary basins, their chief use may be 

geothermal desalination (for brackish waters) direct heat applications 

such as space heating or agricultural and industrial processes 
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(fresh waters), or, if the waters are sufficiently hot and suitable 

cap rocks exist, for electricity generation. 

Additional Low Temperature Resource Areas (20-30°C). The U.S. Department 

of Energy has established 20°C as the cutoff temperature for designation 

as a geothermal water and such low temperature waters may have applications 

in agriculture, heat pump applications and other uses. For the State of 

New Mexico, roughly half of all wells exceed 20°C, thus making the entire 

southern portion of the state a proven geothermal resource area. In the 

present manuscript, only hot springs and wells in excess of 30°C are 

shown individually (i.e.. Figure 3). Groundwaters in the 20°C-30°C 

range are shown separately in Figure 10. The southwest-northeast contour 

shown in Figure 10 denotes the approximate location of groundwaters 

exceeding 20°C. That is, any well drilled to the water table south of 

the contour will probably exceed 20°C with the obvious exception of the 

high mountain areas such as the Sacramento Mountains. North of the 

contour, wells drilled to the water table will generally be colder than 

20°C. Also shown in Figure 10 are four geographic divisions of New 

Mexico. Figures 11 and 12 show the temperature of waters in these 

geographic divisions. The temperature data in Figures 11 and 12 form 

the basis for drawing the contour shown in Figure 10. For the Basin and 

Range and Southeast Plains, 67% and 79% of all groundwaters exceed 20°C. 

However, for Colorado Plateau and the Northeast Plains, only 32.2% and 

28% of the groundwaters exceed 20°C. 



Table la. Major Geothermal Areas Sampled 
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Name 

Valles Caldera* 

Lightning Dock* 

Guadalupe Area 

Hlllsboro Area 

Colurabus Area 

Kilboume Hole* 

Lower Frisco* 

Radium H.S. * 

Ojo C a l i e n t e 

Montezuma H.S . 

Maraby's H.S. 

San Deigo Mountain 

Mesqu i t e -Be r ino 

Las A l t u r a s 

Ponce de Leon 

T r u t h or Consequences 

San Ys id ro 

Derry Spring 

Lat 

35 43 

32 08.5 

35 30 

31 57.2 

31 45 

31 45 

33 15 

32 30 

36 18.3 

35 39.2 

36 31.6 

32 38 

32 10.0 

32 15.0 

36 19.4 

33 08.1 

35 35 

32 47.6 

Long 

106 

108 

107 

107 

107 

106 

108 

106 

106 

105 

105 

106 

106 

106 

105 

107 

106 

107 

32 

50 

15 

34.8 

30 

50 

47 

55.5 

03.0 

17.4 

40.6 

58 

AO.O 

46.0 

36.5 

15.2 

50 

16.6 

surface 

87 

99 

35 

34 

31 

28 

49 

53 

56 

59 

41 

52 

31 

63 

34 

45 

52 

33 

SiO 

177 

160 

156 

162 

135 

133 

132 

118 

122 

122 

116 

105 

112 

109 

106 

96 

89 

83 

T T 
NaKCa subsurface 

234 

167 

177 

169 

195 

200 

148 

223 

161 

140 

168 

233 

175 

179 

92 

180 

160 

156 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

240 

170 

170 

165 

155 

155 

150 

130 

130 

130 

125 

125 

120 

120 

105 

100 

100 

100 

Table lb. Additional Major Geothermal Areas from VJATSTORE 

Southern Tularosa 
Basin 

White Sands (Town) 

North of Socorro 

Prewitt Area 

Jemez Reservoir 

Lordsburg 

32 05 

32 25 

34 20 

35 260 

35 20 

32 13.7 

106 05 

106 25 

106 50 

107 53.0 

106 40 

108 30.7 

71 

54 

41 

46 

warm 

33 

114 

110 

100 

120 

91 

-160 

166 

-200 

-150 

151 

-150 

-150 

-150 

-150 

-150 

-150 

KGRA 

/ Estimated subsurface temperature in the 150-200°C range of mixing models 
are applied to the silica data 
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Table 2. Major Low Temperature Geothermal Areas 

Name 

Turkey Creek H.S. 

Gila Hot Sp.* 

Closson 

Fort Wingate 

Mimbres H.S. 

Faywood H.S. 

Tohatchi 

San Francisco H.S. 

Crown Point 

E. San Augustin Plain 

Socorro* 

Garton Well 

Cliff Area 

Lat 

33 06.5 

33 10 

35 15.5 

35 30 

32 44.9 

32 33.3 

35 55.3 

33 49.8 

35 41.6 

34 00.5 

34 05.0 

32 46.8 

32 52.6 

Long 

108 29.0 

108 10 

108 19.4 

108 35 

107 50.1 

107 59.7 

108 34.7 

108 47.9 

108 08.4 

108 05.5 

106 57.0 

106 09.0 

108 35.0 

'surface 

74 

66 

61 

61 

58 

54 

39 

37 

37 

35 

34 

34 

31 

"^SiO, NaKCa subsurface 

117 

129 

95 

68 

77 

51 

107 

97 

66 

97 

60 

108 

61 

63 

85 

75 

78 

82 

52 

80 

53 

72 

100 

53 

L.T. 

L.T. 

L.T. 

L.T. 

L.T. 

L.T. 

L.T. 

L.T. 

L.T. 

L.T. 

L.T. 

L.T. 

L.T. 

KGRA 
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TEMPERATURES 
ESTIMATED BY SILICA 
GEOTHERMOMETRY 

+ 0 -50°G 
O 50-100° C 
A 100-150° 0 
• 150-200° C 
i f >200° C 

Scok 1:1,000,000 

Figure 1. Subsurface temperatures In New Mexico and west Texas 
calculated using the s i l i c a geothermometer. 
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TEMPERATURES 
ESTIMATED BY Na-K-Ca 
GEOTHERMOMETRY 

+ 0-50°G 

O 50- 100° C 
A 100-150° C 
• 150-200° C 
î  >200''C 

Figure 2. Subsurface temperatures in New Mexico and west 
Texas calculated using the NaKCa geothermometer. 
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Figure 3. Temperatures of wells and springs in New Mexico and 
west Texas. 
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Figure 4 . S a l i n i t y of groundwaters in New Mexico. 
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Figure 5. Locations of hot springs, hot wells and major geothermal areas in 

New Mexico. Basic data is given in Tables 1,2. 
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104* 
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MAJOR GEOTHERMAL AREA 

C O CENOZOIC BASINS 

APPROXIMATE MARGIN OF 
RELATIVELY DEEP BASINS 

Figure 6. Major geothermal areas in New Mexico and their 
association with deep sedimentary basins. Geology 
from J. Callender (personal communication). 
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Fig. 7• Locations of major geothennal areas with respect to Quaternary 
tectonic activity and vulcanlsm. Geology from W. Seager and J. Callender 
(personal conuDunlcaClon). 
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Figure 9. Heat flow in New Mexico (from Swanberg, 1979) 



23 

Figure 10. Map showing the locations in New Mexico where any well 
drilled into the water table should exceed 20"C. 
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Figure 11. Histogram of groundwater temperatures in the Colorado 
Plateau and the Northeast Plains. 
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Figure 12. Histogram of groundwater temperatures in the Basin and Range 
and Southeast Plains. 
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T?.ble 1 Temperature and Locations of Springs and Wells in New Mexico and West Texas: T, = Actual Temperature; 
Tp " Na-K-C,i Kstlm»-itod Temperature; T3 - Silica Estimated Temperature; L, "• Map or Quadrangle Name; 
Lj = Latitude and Longitude Location; L- = Township & Range Location 

Field // Lab # 'l 

'C 
2 

'c-
3 

"C 

Name 

JI N/A 25.6 2.8 31.8 Reading Mountain 108''21.7'W 
32°53.2'N 

T16S R15W Sec 26 
SE 1/4 NW 1/4 

Allen 
Spring 

J2 N/A 36.7 51.8 97.4 Dillon Mountain 108°48.0'W 
33°49.8'N 

T5S R19W Sec 35 
NW 1/4 NW 1/4 

Upper Frisco 
Hot Springs 

J3 N/A 43.3 148.6 121.9 Wilson J4ountain 108°52.9'W 
33°14.7'N 

T12S R20W Sec 23 
SW 1/4 NE 1/4 

Lower Frisco 
Hot Springs 

J4 N/A 40.0 9 7.0 114.3 Wilson Mountain 108°52.7'W 
33°14.8'N 

T12S R20W Sec 23 
NW 1/4 SE 1/4 

Lower Frisco 
Hot. Springs 

'J5 N/A 48.9 147.9 131.9 Wilson Mountain 108°52.8'W 
33°14.6'N 

T12S R20W Sec 23 
SW 1/4 NE 1/4 

Lower Frisco 
Hot Springs 

J6 N/A 21.1 38.9 • 74.1 Buckhorn (no map) 108°41.5'W 
33°1.6'N 

T15'S' R18W Sec 3 
SW 1/4' NW 1/4 

Well 

-"J 7 N/A 25.0 53.0 78.4 Cliff 108''37.5'W 
32''58.5'N 

T15S R17W Sec 30 
NE 1/4 NE 1/4 

Warm 
Spring 

PI N/A 23.0 38.1 81.2 Swallow Fork Peak 108°47.6'W 
32°8.7'N 

T25S R19W Sec 10 
NW 1/4 SW 1/4 

Road 
Well 

P2 N/A 85.0 172.9 160.1 Swallow Fork Peak 108°49.9'W 
32°8.7'N 

T25S R19W Sec 7 
NE 1/4 SW 1/4 

Hot 
Well 

P3 N/A 81.0 168.5 158.2 Swallow Fork Peak 108°49.9'W 
32''8.9'W 

T25S R19W Sec 7 
NE 1/4 NW 1/4 

McCants 
Well 

P4 N/A 71.0 158.8 145.5 Swallow Fork Peak 108''50.4'W 
32''8.7'N 

T25S R19W Sec 7 
NW 1/4 SE 1/4 

Well 

P5 N/A 22 .0 60.0 94.2 Swallow Fork Peak 108*50.9'W 
32° 8.1'N 

T25S R20W Sec 13 
NE 1/4 NW 1/4 

Well 

PIO N/A 23 .0 71.1 111.1 Swallow Fork Peak 108''49.7'W 
32°13.6'N 

T24S R19W Sec 7 
SE 1/4 SE 1/4 

H i l l 
Well 



Field # 

P5 

PIO 

P13 

P14 

P15 

P20 

P22 

P23 

P24 

P25 

WI 

W2 

W3 

- W4 

Lab # 
I 
'C 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A' 

N/A 

N/A 

N/A, -

22.0 

23.0 

19.0 

20.0 

24.0 

22.0 

22.0 

24,0 

N/A 

23.0 

28.0 

N/A 

N/A 

N/A 

2 
°C 

60.0 

3̂ 
°C 

94.2 Swallow Fork Peak 

71.1 111.1 Swallow Fork Peak 

49.3 121.1 Swallow Fork Peak 

38.2 100.3 Swallow Fork Peak 

57.4 85.0 Table Top Mountain 

38.6 102.2 Cotton City 

41.6 95.2 Table Top Mountain 

45.6 78.4 Swallow Fork Peak 

156.0 161.0 Swallow Fork Peak 

50.1 85.0 Swallow-Fork Peak 

161.7 117.8 Dona Ana Co. 

165.4 120.9 Dona Ana Co. 

152.9 106.8 Dona Ana Co. 

18^.8 109.5 Dona Ana Co. 

108°50.9'W 
32° 8.1'N 

108°49.7'W 
32°13.6'N 

108°52.4'W 
32°13.7'N 

108°52.8'W 
32°10.1'N 

108°50.7'W 
32°6.rN 

108°54.0'W 
32°4.8'N 

108°52.9'W 
32°4.1'N 

108°48.8'W 
32*12.2'N 

108°50.7'W 
32°10.9'N 

108°52.8'W 
32''9.1'N 

106°59.4'W 
32°9.2'N 

106''58.7' 
3203,9'N 

106°54.7' 
31°55.6'N 

T25S R20W Sec 13 
NE 1/4 NW 1/4 

T24S R19W Sec 7 
SE 1/4 SE 1/4 

T24S R20W Sec 11 
SW 1/4 NE 1/4 

T24S R20W Sec 34 
SE 1/4 SE 1/4 

T25S R20W Sec 25 
SE 1/4 NE 1/4 

T26S R20W Sec 5 
SE 1/4 SE 1/4 

T26S R20W Sec 3 
SW 1/4 SW 1/4 

T24S R19W Sec 2 
SE 1/4 NE 1/4 

T24S R20W Sec 25 
SE 1/4 SE 1/4 

T25S R20W Sec 10 
NE 1/4 NE 1/4 

T25S RIW Sec 7 
NW 1/4 NW 1/4 

T26S RIW Sec 7 
NE 1/4 NW 1/4 

T27S RIW Sec 26 
SE 1/4 SW 1/4 

106°50.2'W T27S RlE Sec 33 

Name 

Well 

Hill 
Well 

Well 

Well 

Well 

Well 

Well 

National 
Well 

Well 

Well 

Well 

Well 

Well 

Well 
31°55.0'N SE 1/4 NE 1/4 



Field # Lab # T 2 
°C 

3 
"C 

Name 

W5 

W6 

W7 

W8 

W9 

WIO 

Wll 

W12 

W13 

W14 

W15. 

W16 

W17 

W18 

"wTF" 

N/A 22.0 163.5 99.0 Dona Ana Co. 

N/A 22.0 153.2 114.6 Dona Ana Co. 

N/A 21.0 42.4 89.3 Dona Ana Co. 

N/A 21.0 29.0 99.0 Dona Ana Co. 

N/A 

N/A 

N/A 133.8 14.1 Dona Ana Co. 

N/A N/A 84.6 33.3 Dona Ana Co. 

N/A 23.0 28.4 77.2 Dona Ana Co. 

N/A 21.0 31.8 74.4 Dona Ana Co. 

N/A 24.0 32.9 75.7 Dona Ana Co. 

N/A 22.0 39.2 69.3 Dona Ana Co. 

N/A 23.0 65.2 100.0 Dona Ana Co. 

N/A 26.0 40.9 51.3 Dona Ana Co. 

N/A 43.2 48.8 Dona Ana Co. 

N/A 24,0 41.7 117.0 Dona Ana Co. 

107''2.3'W 
32°16.6'N 

107°1.3'W 
32°17.4'N 

107''7.5'W 
32°21.2'N 

107°9.3'W 
32°23.2'N 

107°4.8'W 
32°26.1'N 

106''56.4'W 
32''41.8'N 

106°49.4'W 
32°42.5'N 

106°47.2'W 
32°41.5'N 

106°40.6'W 
32°38.8'N 

106°40.5'W 
32''34.5'N 

106°45.0'W 
32''32,2'N 

106°48.6'W 
32°34.3'N 

106''50.3'W 
32°39.6'N 

106°55.8'W 
32°38.8'N 

N/F N/A 957] 

T23S R2W Sec 27 
SW 1/4 NW 1/4 

T23S R2W Sec 23 
SW 1/4 SW 1/4 

T22S R3W Sec 35 
NW 1/4 SW 1/4 

T22S R3W Sec 21 
NW 1/4 NE 1/4 

T21S R2W Sec 31 
SE 1/4 SW 1/4 

T18S RIW Sec 33 
SE 1/4 SE 1/4 

T18S RlE Sec 27 
SE 1/4 SE 1/4 

T19S RlE Sec 1 
NE 1/4 NE 1/4 

T19S R3E Sec 19 
NW 1/4 NE 1/4 

T20S R3E Sec 18 
NE 1/4 NW 1/4 

T20S R2E Sec 28 
SW 1/4 SW 1/4 

T20S RlE Sec 14 
NW 1/4 SE 1/4 

T19S RlE Sec 16 
NE 1/4 NE 1/4 

T19S RIW Sec 22 
NW 1/4 NE 1/4 

1-r-l 1 / / riTT 1 / / 

Well 

Well 

Well 

Well 

Well 

Well 

Red Lake Well 

Middle Well 

Well 

Taylor Well 

Well 

Well 

Well 

Well 



Field # 

W20 

W21 

W22 

W23 

W24 

W25 

W26 

W27 

W28 

W29 

W30 

W31 

W32 

W33 

Lab # 

N/A 

1 
'_C 

N/A 

2 
'C 

"3 
°C 

55.0 115.5 Dona Ana Co, 

N/A 17.0 57.2 117.0 Dona Ana Co. 

N/A 21.0 47.9 114.6 Dona Ana Co. 

N/A 22.0 10.3 93.7 Dona Ana Co. 

N/A 27.0 113.1 62.5 Dona Ana Co. 

N/A 27.0 204.0 93.7 Dona Ana Co. 

N/A 22.0 127.8 105.0 Dona Ana Co. 

N/A 28.0 186.3 113.0 Dona Ana Co. 

N/A 26.0 ^3^0 123.1 Dona Ana Co. 

N/A 18.0 8.8 84.1 Dona Ana Co. 

N/A N/A 19.4 91.5 Dona Ana Co. 

N/A N/A 92.8 91.5 Dona Ana Co. 

N/A 27.0 131.7 104.0 Dona Ana Co. 

N/A N/A 174,7 133.5 Dona Ana Co. 

107''8.rw 
32°34.2'N 

107°6.7'W 
32°34.4'N 

107°9.4'W 
32°35.8'N 

107°6.0'W 
32°11.5N 

107°4.9'W 
32°1.2'N 

107°1.2'W 
31°59.6'W 

106°57.9'W 
31°55.4'N 

106''50.2'W 
31°55.0'N 

106°57.6'W 
32°2.2'N 

106°37.4'W 
32°20.3'N 

106°35.9'W 
32°25.6'N 

106°45.1'W 
31°56.9'N 

106°42.7'W 
31°51.7'N 

107°1.7'W 

T20S R3W Sec 15 
NE 1/4 SW 1/4 

T20S R3W Sec 14 
NE 1/4 NE 1/4 

T20S R3W Sec 4 
SW 1/4 NE 1/4 

T24S R3W Sec 25 
SE 1/4 NW 1/4 

T26S R2W Sec 30 
NE 1/4 SW 1/4 

T27S R2W Sec 2 
NW 1/4 SE 1/4 

T27S RIW Sec 32 
NW 1/4 NE 1/4 

T27S RlE Sec 33 
SW 1/4 NE 1/4 

T26S RIW Sec 20 
NE 1/4 NE 1/4 

T23S R3E Sec 3 
NE 1/4 SW 1/4 

T22S R3E Sec 2 
NE 1/4 SE 1/4 

T27S R2E Sec 20 
NE 1/4 NE 1/4 

T28S R2E Sec 23 
NW 1/4 SE 1/4 

T29S R2W Sec 15 
H E 1/4 NW 1/4 

Name 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 



Field # 

W34 

Lab # T 
1 '•2 

'C 
3̂ 
'C 

W35 

W36 

Bl 

B2 

B3 

B4 

B5 

B6 

B7 

B8 

B9 

BIO 

Bll 

B12 -

N/A 

N/A 

N/A 202.6 128.8 Dona Ana Co. 

17.0 171.8 91.5 Dona Ana Co. 

N/A 27.0 162.0 100.0 Dona Ana Co, 

N/A N/A 51.0 98.2 Dona Ana County 

N/A 53.0 223.4 118,1 Las Cruces 

N/A N/A 84,7 86.4 Las Cruces 

N/A N/A 49.1 113.6 San Diego Mt. 

N/A N/A 156.2 81.2 Sierra County 

N/A N/A 155.7 82.5 Sierra County 

N/A N/A 49.9 77.9 Sierra County 

N/A N/A 78.7 96.2 San Diego Mt. 

N/A 45.0 175.6 96.2 Sierra County 

N/A 41.0 178.1 96.2 Sierra County 

N/A 41.0 179.5 96.2 Sierra County 

-^^/* ^h"" I''" '̂  ft»^ P 1 ° r r a ^n,1r.^y 

107°6.5'W 
31°47.2'N 

107°8.6'W 
31°48.8'N 

107°17.0'W 
31*47,5'N 
106*49,2'W 
32*28.2'N 

106*55,7'W 
32*29. 8'N 

106*55, 3'W 
32*29.6'N 

106*55.8'W 
32*38,8'N 

107*16.6'W 
32*47.7'N 

107*16,6'W 
32*47.6'N 

107*16.4'W 
32*48.7'N 

106*59.9'W 
32*34,I'N 

107*15.2'W 
33*8.I'N 

107*14.9'W 
33*8.2'N 

107*14.5'W 
33*8.O'N 
107*33.8'W 

T29S R3W Sec 13 
NW 1/4 SW 1/4 

T29S R3W Sec 3 
NW 1/4 NW 1/4 

T29S R4W Sec 18 
NE 1/4 NE 1/4 

T21S RlE Sec 22 
NE 1/4 SE 1/4 

T21S RIW Sec 10 
NE 1/4 SW 1/4 

T21S RIW Sec 10 
SE 1/4 NE 1/4 

T19S RIW Sec 22 
NW 1/4 NE 1/4 

T17S R4W Sec 29 
SW 1/4 NE 1/4 

T17S R4W Sec 29 

SW 1/4 NE 1/4 

T17S R4W Sec 20 
SE 1/4 NW 1/4 

T20S R2W Sec 13 
SE 1/4 NW 1/4 

T13S R4W Sec 33 
SE 1/4 NW 1/4 

T13S R4W Sec 33 
NE 1/4 SE 1/4 

T13S R4W Sec 34 
SW 1/4 NE 1/4 
T12S R7W Sec 9 

33"16.7'N SE 1/4 T̂ : I f i r 

Name 

Well 

Well 

Well 

Cleofas Wells 

Radium Springs 

Well 

Well 

Derry Spring 

Derry Spring 

Well 

Well 

Well (Mineral Bath 
Blackstone) 

Well (Mineral 
Bath-Sierra) 

Warm Spring 

Warm Spring 



Field // Lab # '1 
'C 

"1 
'C 

'3 
'C 

Name 

B13 

B14 

B15 

B16 

B17 

B18 

B19 

WTl 

WT2 

WT3 

WT4 

WT5 

WT6 

WT7 

WT8 

N/A 34.0 58.5 72.5 Socorro County 

N/A N/A 61.3 65.8 Socorro County 

N/A N/A 48.2 82.2 Sierra County 

N/A N/A 28.1 96,2 Socorro County 

N/A 28,0 67,2 86.2 Socorro County 

N/A 21.0 72.6 84.9 Socprro County 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

41.0 176.8 81,2 Sierra County 

82.2 

35.0 

68.9 

N/A 

N/A 

43.9 

N/A 

N/A 

195.7 101.3 Mar fa 

69.5 67.6 

209.9 175.0 

51.0 

60.5 

173.4 

169.3 

169.4 

75,9 

81.6 

94.0 

91.7 

92.9 

250,000 

Marfa 
1:250,000 

Marfa 
1:250,000 

Marfa 
1:250,000 

Marfa 
1:250,000 

Marfa 
1:250,000 

Marfa 
1:250,000 

Marfa 

106*56,2'W 
34*2.2'N 

106*56,2'W 
34* 2.8'N 

107*21.4'W 
33*14.I'N 

107*40.4'W 
33*30.3'N 

107*36.rw 
33*34.4'N 

107*35,9'W 
33*34,4'N 

107*15.2'W 
33*8.I'N 

105*18.7'W 
30*49,3'N 

105*1,5'W 
30*41.4'N 

104*43.3'W 
30*23.4'N 

104*46.6'W 
30*21,3'N 

104*39,5'W 
30*11,6'N 

104*35,7'W 
30*2.2'N 

104*35.8'W 
30*2.5'N 

104*30.1'-W 

T3S RIW Sec 22 
NW 1/4 SW 1/4 

T3S RIW Sec 17 
SW 1/4 NW 1/4 

T12S R5W Sec 28 
SE 1/4 NW 1/4 

T9S R8W Sec 28 
\m 1/4 NE 1/4 

T8S R7W Sec 31 
SE 1/4 NW 1/4 

T8S R7W Sec 31 
SE 1/4 SE 1/4 

T13S R4W Sec 33 
SE 1/4 NW 1/4 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Sedillo Spring 

Cook Spring 

Well 

Well 

Spring 

Spring 

Yucca Springs 

Indian Hot Springs 

Well 

Gulf Oil Well 

Well 

Downstream from 
Spring 

Hot Springs Resort 

Stream 

Stream 



Field # 

B20 

B21 

B22 

B23 

B24 

B25 

_- B26 

B27 

B28 

Gila 1 

Gila 2 

Gila 3 

Gila 4 

Lab // 

SW19 

SW20 

SW21 

SW22 

SW23 

SW24 

SW25 

SW26 

SW27 

SW28 

SW29 

SW30 

SW31 

1 
°C 

N/A 

N/A 

N/A 

18.0 

24.0 

29.0 

4.0 

4.0 

30.0 

17.7 

53.8 

21,3 

58,2 

2 
°C 

83.3 

96.2 

81.9 

14.6 

65.5 

65.7 

31.2 

31.5 

12.5 

36.1 

78.4 

47.0 

74.5 

3 
*C 

75.0 

35.9 

55.3 

78.2 

75.0 

69.8 

88.0 

88.0 

101.9 

94.0 

Sierra County 

Sierra, County 

Socorro County 

Sierra County 

Sierra County 

SocorrQ County 

Socorro County 

Socorro County 

Socorro County 

Las Cruces 
1:250,000 

97.2 Dwyer 

92,8 Las Cruces or Dwyer 
1:250,000 

106.8 Dwyer 

107*00.6'W 
33*03.8'N 

107*02.2'W 
33*22.3'N 

106*47.I'W 
33*28.6'N 

106*55.I'W 
33*25.9'N 

106*55.6'W 
33*23.3'N 

107*04.9.'W 
33*23.6'N 

107*31,7'W 
33*53,I'N 

107*32.2'W 
33*54.O'N 

107*21,O'W 
33*45.8'N 

107*57.5'W 
32*28,7'N 

107*59.7'W 
32*33,3'N 

107*58.I'W 
32*33.5'N 

107*50.I'W 
32*44.9'N 

T14S R2W Sec 26 
NE 1/4 SE 1/4 

TllS R2W Sec 3 
SW 1/4 SW 1/4 
Cunsurveyed) 

T9S RlE Sec 36 
SE 1/4 SE 1/4 
(unsurveyed) 

TlOS RlE Sec 29 
NW 1/4 NE 1/^ 
(unsurveyed) 

TlOS RIW Sec 23 
NW 1/4 NW 1/4 
Cunsurveyed) 

T8S R2W Sec 31 
NE 1/4 SE 1/4 

T5S R7W Sec 11 
NE 1/4 SE 1/4 • 

T5S R7W Sec 2 
SW 1/4 NE 1/4 

T6S R5W Sec 27 
SW 1/4 NE 1/4 

T21S RllW Sec 15 
SE 1/4 NE 1/4 

T20S RllW Sec 20 
NE 1/4 SE 1/4 

T20S RllW Sec 22 
NW 1/4 NE 1/4 

T18S RlOW Sec 13 
NW 1/4 NW 1/4 

Name 

Well 

Well 

Malpais Well 

Chavez Well 

Tucson Spring 

Ojo Caliente 

Spring 

Spring 

Well 

Well 

Faywood Hot 
Spring 

Well 

Mimbres Hot 
Spring 



Field Lab # T^ T2 

°C °C 
3̂ 
'C 

Name 

Gila 5 SW32 62.8 76.3 

Gila 6 SW33 66.3 77.3 

Gila 7 SW34 64.8 74.4 

Gila 8 SW35 43.6 62.2 

Gila 9 SW36 N/A 44.4 

Gila 10 SW37 N/A 48.4 

Gila 11 SW38 N/A 55.0 

LDl SW132 25.3 141.6 

LD2 SW133 33.0 150.6 

LD3 SW134 

LD4 SW135 

N/A 61.3 

N/A 57.6 

LD5 SW136 N/A 94.3 

LD6 SW137 N/A 35.8 

LD7 SW138 24.4 21.3 

119.8 Gila National 
Forest 

120.5 Gila National 
Forest 

128.9 Gila National 
Forest 

128.9 Gila National 
Forest 

110.3 Gila National 
Forest 

111.2 Gila National 
Forest 

105.9 Gila National 
Forest 

84.0 Lordsburg 

91.2 Muir Ranch 

95.3 Muir Ranch 

82.5 Coyote Peak 

99.1 Playas 

89.5 Pratt (no map) 

99.5 Pratt (no map) 

108*12.5'W 
33*12,O'N 

108*12,6'W 
33*12.O'N 

108*14.2'W 
33*14.O'N 

108*12,7'W 
33*9,8'N 

108*00.5'W 
32*34,6'N 

108*00,2'W 
32*35,I'N 

108*2.5'W 
32*33.8'N 

108*38.7.'W 
32*18.9'N 

108*30.7'W 
32*13.7'N 

108*33.6'W 
32*10.6'N 

108*34.5'W 
32*3? 'N 

108*36.9'W 
31*55.8'N 

108*48,5'W 
31*57,O'N 

108*46,5'W 
31*48.6'N 

T13S R13W 
NE 1/4 NW 

T13S R13W 
NE 1/4 NW 

T12S R14W 
SE 1/4 SE 

T13S R13W 
SW 1/4 NE 

T20S RllW 
SW 1/4 SW 

T20S RllW 
NW 1/4 SE 

T20S RllW 
SW 1/4 SW 

T23S R18W 
SE 1/4 SW 

T24S R16W 
SV 1/4 NE 

T24S R17W 
NE 1/4 SW 

T26S R17W 
NW 1/4 NW 

T27S R17W 
SW 1/4 NE 

T27S R19W 
SE 1/4 SW 

T29S R19W 
SE 1/4 SW 

Sec 5 
1/4 

Sec 5 
1/4 

Sec 24 
1/4 

Sec 17 
1/4 

Sec 8 
1/4 

Sec 8 
1/4 

Sec 18 
1/4 

Sec 12 
1/4 

Sec 8 
1/4 

Sec 35 
1/4 

Sec 10 
1/4 

Sec 30 
1/4 

Sec 20 
1/4 

Sec 4 
1/4 

Gila Hot 
Spring 

Gila Hot 
Spring 

Hot Spring 

Hot Springs 

Well 

Well 

Well 

Well 

Well 

LB Well 

Lone Hill 
Well 

Well 

Well 

Well 



Field # Lab # T^ T^ ^3 
*C 

Name 

LD8 SW139 21.2 18.9 97.2 Pratt (no map) 108*52.5'W 
31*50.O'N 

T28S R20W Sec 34 
NE 1/4 NW 1/4 

Well 

LD9 SW140 18.7 44,7 

LDIO SW141 N/A 57,6 

LDll SW142 18,3 69,9 

99,5 Animas Peak 
(no map) 

90,9 Animas Peak 
(no map) 

104,0 Cienega Springs 

108*49.9'W 
31*40.2'N 

108*52.2'W 
31*35,8'N 

108*51.8'W 
31*24.2'N 

T30S R20W Sec 25 
NE 1/4 SE 1/4 

T31S R20W Sec 22 
NE 1/4 SW 1/4 

T33S R20W Sec 27 
SW 1/4 NW 1/4 

Well 

Well 

Well 

LD12 SW143 18,0 50.3 86,7 Cienega Springs 108*54,9'W 
31*23,2'N 

T33S R20W Sec 31 
SW 1/4 SE 1/4 

Well 

LD13 SW144 17,0 56,2 90.9 Cienega Springs 108*47.9'W 
31*20.4'N 

T34S R19W Sec 18 
SE 1/4 

Cienega 
Springs 

LD14 SW145 24.9 38.2 

LD15 SW146 20.6 38.6 

51.0 Cienega Springs 

99.5 Animas Peak 

108*50.4'W 
31*28.O'N 

108*52.4'W 
31*34.2'N 

T33S R20W Sec 2 
NW 1/4 

T31S R20W Sec 33 
NW 1/4 SE 1/4 

Well 

Well 

LD16 SW147 19.1 27.3 93.5 Animas Peak 108*54.3'W 
31*37.3'N 

T31S R20W Sec 7 
SE 1/4 NW 1/4 

Well 

LD17 SW148 21.6 23.3 95.9 Animas Peak 108*48.6'W 
31*44.8'N 

T29S R19W Sec 30 
SE 1/4 SW 1/4 , 

Well 

LD18 SW149 N/A 35.1 94.8 Animas Peak 

Gila 20 SW150 74.0 56.2 116.5 Canyon Hill 

Gila 21 SW151 28.0 53.8 101.8 Canyon Hill 

Gila 22 SW152 69.8 68.3 117.4 Canyon Hill 

•a 

> u 
3 
CO 

C 
3 

108*48.O'W 
31*52.9'N 

108*29.O'W 
33*6.5'N 

108*29.O'W 
33*6.5'N 

108*29,O'W 
L 33*6,5'N 

T28S R19W Sec 8 
SE 1/4 SW 1/4 

T14S R16W Sec 3 
SW 1/4 SE 1/4 

T14S R16W Sec 3 
SW 1/4 SE 1/4 

T14S R16W Sec 3 
SW 1/4 SE 1/4 

Well 

Spring on 
Turkey Creek 

Turkey Creek 

Spring on 
Turkey Creek 



Field # Lab // 

Gila 23 SW153 

Gila 25 SW155 

Rl 

R2 

1̂ 
^ 

29.0 50.5 

3̂ 
°C 

66.0 Canteen Canyon 

Gila 24 SW154 31,0 41.8 85.3 Cliff 

N/A 67.5 99.5 Cliff 

Gila 26 SW156 19.0 24.0 101.2 Cliff 

Gila 27 SW157 20.0 66.7 113.5 Cliff 

Gila 28 SW158 21.5 58.4 104.5 Cliff 

Gila 29 SW159 27.0 49.5 108.7 Cliff 

Gila 30 SW160 24.0 77.8 100.1 Cliff 

MFGl SW161 31.0 34.6 102.7 Alum Mountain 

MFG2 SW162 37.0 19,4 107.2 Alum Mountain 

MFG3 SW163 36,0 31.4 107.5 Alum Mountain 

MFG4 SW164 26.0 22.6 105.4 Alum Mountain 

SW165 25.0 

SW166 23.0 

7'̂ -! 120,0 San Diego Mt. 

61-3 114.5 San Diego Mt. 

lOS'SSTB'W 
33*1.I'N 

108*35.O'W 
32*52.6'N 

108*36.7'W 
32*56.I'N 

108*35.O'W 
32*55.4'N 

108*36.3'W 
32*57.9'N 

108*36.8'W 
32*57.9'N 

108*30.6'W 
32*50.5'N 

108*35.5'W 
32*48.8'N 

108*15.8'W 
33*17.O'N 

108*15,9'W 
33*17.4'N 

108*15.9'W 
33*17.4'N 

108*15.O'W 
-33*16.4'N 

106*54.8'W 
32*32.7'N 

106*55.3'W 
32*34.8'N 

T15S RI7W Sec" 9 
NE 1/4 NE 1/4 

T16S R17W Sec 34 
NE 1/4 NW 1/4 

T16S R17W Sec 9 
NE 1/4 NE 1/4 

T16S R17W Sec 10 
SE 1/4 SW 1/4 

T15S R17W Sec 28 
SW 1/4 SE 1/4 

Name 

^^wiii~~ 

Spring 

Well 

Well 

Well 

T15S R17W Sec 
SE 1/4 SE 1/4 

T17S R16W Sec 
NE 1/4 SE 1/4 

T17S R17W Sec 
NW 1/4 SW 1/4 

29 

8 

22 

Artesian 
Well 

Mangas 
Springs 

Spring 

TllS R14W Sec 35 Spring 
SW 1/4 SE 1/4 (unsurveyed) 

TllS R14W Sec 35 Spring 
SW 1/4 NE 1/4 (unsurveyed) 

TllS R14W Sec 34 Spring 
NE 1/4 SE 1/4 (unsurveyed) 

T12S R14W Sec 1 
SW 1/4 SW 1/4 
(unsurveyed) 

T20S RIW Sec 26 
NW 1/4 NE 1/4 

T20S RIW Sec 11 
SW 1/4 SWl/4 

Spring 

Well 

Windmill 



Name 
Field # Lab # 1 

°C 
2̂ 
'C 

3̂ 
'C 

TRl 2 SW206 17 71.9 61.5 

TRl 3 SW207 18 67.0 61.5 

TRl 4 SW208 24 3.9 71.2 

TRl 5 SW209 22 2.3 68.8 

TRl 6 SW210 N/A 98.3 72.0 

TRl 7 SW211 16 12.4 60.5 

TRl 8 SW212 N/A 32.2 68.8 

TRl 9 SW213 N/A 22.4 66.2 

TRl 10 SW214 N/A 7.3 68.8 

TRl 11 SW215 15 74.0 50.5 

TRl 12 SW216 15 36.3 46.7 

TRl 13 SW217 14 46.7 65.3 

TRl 14 SW218 14 47.0 67.9 

TRl 15 SW219 13 59.0 58.5 

TRl 16 SW220 N/A 73.2 48.0 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

105*14.2'W 
31*53.O'N 

105*14.6'W 
31*52.4'N 

105*17.3'W 
31*59.7'N 

105*17.5'W 
31*59.5'N 

105*5.5'W 
31*56.I'N 

105*19.2'W 
31*56.8'N 

105*15,5'W 
31*55,8'N 

105*15,I'W 
31*59.4'N 

105*15.O'W 
31*58,4'N 

105*11.8'W 
31*49,2'N 

105*12,2'W 
31*44,7'N 

105*16,O'W 
31*45.8'N 

105*16.I'W 
31*47.2'N 

105*16.3'W 
31*48.3'N 

105*28.3'W 
31*46.8'N 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Windmill 

Windmill 

Well 

Well 



Field # 

TRl 17 

TRl 18 

TR2 1 

TR2 2 

TR2 3 

TR2 4 

TR2 5 

TR2 6 

TR2 7 

TR2 8 

TR2 9 

TR2 10 

TR2 11 

TR2 12 

Lab # 

SW221 

1̂ 
>C 

19 

SW222 13 

SW223 11 

SW224 17 

SW225 11 

SW226 11 

SW227 

SW228 10 

SW229 

SW230 10 

SW231 

SW232 10 

SW233 20 

SW234 10 

^2 
*C 

24.2 

37.8 

29.7 

-6.4 

54.3 

12.7 

4.5 

-1.6 

29.4 

35.6 

59.4 

80.0 

213.4 

58.6 

^3 
*C 

78.7 

54.1 

58.5 

46.7 

55.3 

62.5 

57.4 

69.6 

75.1 

51.8 

63,4 

63,4 

68,8 

53,0 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

105*28.O'W 
31*55.4'N 

105*32,8'W 
31*56,3'N 

104*56.7'W 
31*46.4'N 

104*47.9'W 
31*54.5'N 

104*39.I'W 
31*58,I'N 

104*30.5'W 
32*00.5'N 

104*29,6'W 
31*55,6'N 

104*28.5'W 
31*51,8'N 

104*16.O'W 
31*54,3'N 

104*51.7'W 
31*46.O'N 

104*53.7'W 
31*41.2'N 

104*50.9'W 
31*27,7'N 

104*51.9'W 
31*37.2'N 

105*30,I'W 
31*41,6'N 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Name 

Well 

Windmill 

Well 

Spring 

Windmill 

Windmill 

Windmill 

Well 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Well 

TR2 13 SW235 20 45.5 81.4 Van Horn 
1:250,000 

105*33.O'W 
31*41.9'N 

Texas Windmill 



Field # 

TR2 14 

TR2 15 

W50 

W51 

W52 

W53 

W54 

W55 

W56 

W57 

W58 

W59 

W60 

W61 

W62 

Lab // 

SW236 22 

SW237 20 

2 
°C 

61.5 

28.6 

SW238 N/A 53.3 

3 
°C 

60.5 

67.1 

67. 9 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Dona Ana Co. 

SW239 N/A 69.1 25.0 Dona Ana Co. 

SW240 N/A 84.8 92.8 Dona Ana Co. 

SW241 N/A 91.8 67.1 Dona Ana Co. 

SW242 N/A 77.7 129.9 Dona Ana Co. 

SW243 23.0 142.1 108.0 Dona Ana Co. 

SW244 N/A 40.9 73.6 Dona Ana Co. 

SW245 22.0 128.8 70.4 Dona Ana Cc 

SW246 N/A 162.7 91,1 oona Ana Co. 

SW247 24.0 150.0 97,0 Dona Ana Co. 

SW248 24.0 83.4 85.3 Dona Ana Co. 

SW249 N/A 71.9 55.7 Dona Ana Co. 

SW250 N/A 120.1 70.4 Luna County 

105*36.9'W 
31*46.3'N 

105*39.O'W 
31*54.5'N 

107*9.8'W 
32*12.9'N 

107*12.O'W 
32*14.I'N 

107*12.7'W 
32*11.4'N 

107*14.7'W 
32*9.4'N 

107*14.8'W 
32*7.8'N 

107*14.5'W 
32*5.3'N 

107*7.O'W 
32*10.I'N 

107*10.I'W 
32*9.2'N 

107*2-5.W 
32*8.5'N 

107*0,3'W 
32*11,2'N 

106*53.3'W 
32*11.3'N 

106*49.4'W 
32*9,2'N 

107*24,5'W 
31*48,O'N 

Texas 

Texas 

T24S R3W Sec 17 
SE 1/4 SE 1/4 

T24S R4W Sec 12 
SE 1/4 NW 1/4 

T24S R4W Sec 25 
NW 1/4 SW 1/4 

T25S R4W Sec 3 
SW 1/4 SE 1/4 

T25S R4W Sec 15 
SW 1/4 SW 1/4 

T25S R4W Sec 34 
SW 1/4 NE 1/4 

T25S R3W Sec 2 
NE 1/4 NW 1/4 

T25S R3W Sec 8 
NE 1/4 mi Ilk 

T25S R2W Sec 9 
SE 1/4 SE 1/4 

T24S R2W Sec 25 
SW 1/4 SW 1/4 

T24S RIW Sec 25 
SE 1/4 NE 1/4 

T25S RlE Sec 2 
SW 1/4 SW 1/4 

T29S R6W Sec 12 
NW 1/4 SE 1/4 

Name 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 



Field # 

W63 

W64 

W65 

W66 

W67 

Lab # 

SW251 

*C 

N/A 77,8 

"3 
^C 

76.6 Luna County 

W68 

W69 

W70 

W71 

W72 

W73 

W74 

T.R3 1 

TR3 2 

SW252 N/A 194.2 134.1 Luna County 

SW253 N/A 99,0 88,3 Luna County 

SW254 N/A 91,2 66.2 Luna County 

SW255 22.0 77.5 77.3 Luna County 

SW256 26.0 191.8 136.4 Luna County 

SW257 30.0 106.6 90.6 Luna County 

SW258 22.0 74.2 79.0 Luna County 

SW259 21.0 91.6 78.7 Luna County 

SW260 22.0 97.7 90.6 Luna County 

SW261 20.0 44.0 109.7 Luna County 

SW262 21.0 44.0 81.7 Luna County 

SW263 16 

SW264 14 

159.3 60.5 Van Horn 
1:2-50,000 

83.5 32.2 Van Horn 
1:250,000 

107*30,rw 
31*48,3'N 

107*34,3'W 
31*47.7'N 

107*23.2'W 
31*58.2'N 

107*26.9'W 
31*53.2'N 

107*30.I'W 
31*48.3'N 

107*34.3'W 
31*47.7'N 

107*31.2'W 
31*50.5'N 

107*26.9'W 
31*53.2'N 

107*23.rw 
31*56.2'N 

107*23.2'W 
31*58.2'N 

107*35.2'W 
31*54.2'N 

107*40.I'W 
32*1,3'N 

105*18,9'W 
31*14,9'N 

104*47.3'W 
31*9.7'N 

T29S R7W Sec 12 
NE 1/4 NE 1/4 

T29S R7W Sec 8 
SE 1/4 SE 1/4 

T27S R5W Sec 7 
SE 1/4 SE 1/4 

T28S R6W Sec 9 
SE 1/4 NE 1/4 

T29S R7W Sec 12 
NE 1/4 NE 1/4 

T29S R7W Sec 8 
SE 1/4 SE 1/4 

T28S R7W Sec 26 
SE 1/4 NE 1/4 

T28S R6W Sec 9 
SE 1/4 NE 1/4 

T27S R5W Sec 30 
NE 1/4 NE 1/4 

T27S R5W Sec 7 
SE 1/4 SE 1/4 

T28S R7W Sec 5 
NW 1/4 NW 1/4 

T26S R8W Sec 28 
NW 1/4 NW 1/4 

Texas 

Texas 

Name 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Veil 

Well 



Field # 

TR3 3 

TR3 4 

TR3 5 

TR3 6 

TR3 7 

TR3 8 

TR3 9 

TR3 10 

W75 

W76 

W77 

W78 

.- W79 

W80 

Lab // 

SW265 20 

SW266 8 

SW267 20 

SW268 9 

SW269 14 

SW270 12 

SW271 19 

E.W272 12 

2 
*C 

5.1 

3̂ 
*C 

-12.1 

84.0 12.2 

26.4 79.4 

85.3 48.0 

31.3 74.4 

42.9 72.8 

64.8 49.3 

60.0 98.0 

SW273 22.0 120.4 10,3 

SW274 21.0 43.6. 107.3 

SW275 N/A 52.4 103.6 

SW276 21.0 54.4 115.6 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Van Horn 
1:250,000 

Luna County 
1:250,000 

Luna County 
1:250,000 

Luna County 
1:250,000 

Luna County 
1:250,000 

SW277 21.0 131.9 118.9 Luna County 
1:250,000 

SW278 23.0 75.2 93.9 Luna County 
1:250,000 

104*50.0'W 
31*18.6'N 

104*33.9'W 
31*9.3'N 

104*38.5'W 
31*14.7'N 

104*35.9'W 
31*14.4'N 

104*28.2'W 
31*20.3'N 

104*12.O'W 
31*9.5'N 

104*10.O'W 
31*12.6'N 

104*24.2'W 
31*7.5'N 

107*26.I'W 
32*13.3'N 

107*28.8'W 
32*13.4"N 

107*28.9'W 
32*11.3'N 

107*28.O'W 
32*8,O'N 

107*28,7'W 
32*6,7'N 

107*23,3'W 
32*5.5'N 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

T24S R6W Sec 14 
SW 1/4 NW 1/4 

T24S R6W Sec 17 
NW 1/4 SE 1/4 

T24S R6W Sec 29 
SW 1/4 SW 1/4 

T25S R6W Sec 16 
SW 1/4 NW 1/4 

T25S R6W Sec 29 
NW 1/4 NE 1/4 

T25S R5W Sec 31 
NE 1/4 SE 1/4 

Name 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Well 

Well 

Well 

Well 

Well 

Well 



Field // 

W81 

W82 

W83 

W84 

ANl 

AN2 

AN3 

AN4 

AN5 

AN6 

AE7 

ANS 

AN9 

ANIO 

Lab // 

SW279 

SW280 

SW281 

SW282 

SW283 

SW284 

SW285 

SW286 

SW287 

SW288 

SW289 

SW290 

SW291 

SW292 

^1 
*C 

20.0 

19.0 

N/A 

N/A 

18,0 

19.0 

16.0 

24.0 

19.0 

19.0 

20.0 

N/A 

18.0 

18.0 

^2 
°C 

73.6 

68.3 

113.3 

58.9 

38.5 

58.1 

41.0 

94.0 

60.0 

52.3 

52.2 

40.7 

61.2 

58.0 

^3 
*C 

88.9 

91.7 

54.1 

109,3 

109.3 

54.1 

117.1 

135.8 

102.3 

79.4 

78.7 

84.0 

-20.9 

89.0 

h 

Luna County 

Dona Ana County 

Dona Ana County 

Dona Ana County 

Swallow Fork Peak 

Swallow Fork Peak 

Swallow Fork Peak 

Swallow Fork Peak 

Swallow Fork Peak 

Table Top Mountain 

Table Top Mountain 

Swallow Fork Peak 

Table Top Mountain 

Cotton City 

h 

107*25,O'W 
32*2.2'N 

107*00,2'W 
32*34,6'N 

107*2,8'W 
32*30.8'N 

107*4.8'W 
32*30.9'N 

108*52.2'W 
32*11.7'N 

108*48.8'W 
32°12.2'N 

108°52.8'W 
32''l0.rN 

108*50.7'W 
32*9.7'N 

108*50.9'W 
32*8.I'N 

108*51.2'W 
32*7.3'N 

108*50.8'W 
32*6.3'N 

108*53.2'W 
32*7.7'N 

108*52.8'W 
32*4.8'N 

108*53.5'W 
32*3.5N 

h * 

T26S R6W Sec 24 
NW 1/4 NW 1/4 

T20S R2W Sec 12 
SW 1/4 SW 1/4 

T21S R2W Sec i 
NE 1/4 SE 1/4 

T21S R2W Sec i 
NE 1/4 NW 1/4 

T24S R20W 
NW 1/4 NE 

T24S R19W 
SE 1/4 NE 

T24S R20W 
SE 1/4 SE 

T25S R20W 
NE 1/4 SE 

T25S R20W 
NE 1/4 NW 

T25S R20W 
SW 1/4 SE 

T25S R20W 
NE 1/4 NE 

T25S R20W 
SE 1/4 NW 

T25S R20W 
SE 1/4 SE 

T26S R20W 
NW 1/4 SE 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

^ 

) 

26 

20 

34 

1 

13 

24 

25 

15 

34 

4 

Name 

Well 

Well 

Well 

Well 

Windmill 

Windmill 

Windmill 

Windmill 

f 

e 



Field il Lab // 

*C 
"2 

*C 

3̂ 

'C 

Name 

ANll 

AN12 

AN13 

AN14 

AN15 

AN16 

AN17 

AN18 

AN19 

AN20 

AN21 

AN22 

AN23 

SW293 

SW294 

SW295 

SW296 

SW297 

SW298 

SW299 

SW300 

SW301 

SW302 

SW303 

SW304 

SW305 

19.0 

21.0 

26.0 

20.0 

24.0 

20.0 

22.0 

21.0 

N/A 

20.0 

19.0 

19.0 

18.0 

44.9 96.5 Cotton City 

44.8 97.1 Cotton City 

63.9 82.3 Table Top Mountain 

44.6 96.0 Cotton City 

44.1 79.6 Table Top Mountain 

48.1 88.4 Cotton City 

80.3 79.6 Table Top Mountain 

45.3 89.0 Table Top Mountain 

29.9 91.8 Swallow Fork Peak 

39.2 101.5 Cotton City 

48.7 89,0 Cotton City 

47.6 82.9 Table Top Mountain 

41.4 88.4 Steins 

108*54.6W 
32*3.IN 

108*54.O'W 
32*4.7'N 

108*52,7'W 
32*3,I'N 

108*55.O'W 
32*2.7'N 

108*51.2'W 
32*4.3'N 

108*53.3'W 
32''3.6'N 

108*52,7'W 
32*4,8'N 

108*52,2'W 
32°5.6'N 

108*46,4'W 
32*9.I'N 

108*53,6'W 
32*5,2'N 

108*55.3'W 
32*7.2'N 

108*51.7'W 
32*6.3'N 

108*52.7'W 
32*9.I'N 

T26S R20W 
SW 1/4 SE 

T26S R20W 
NE 1/4 NE 

T26S R20W 
NW 1/4 NE 

T26S R20W 
NW 1/4 SW 

T26S R20W 
SW 1/4 SW 

T26S R20W 
NE 1/4 SW 

T25S R20W 
SE 1/4 SE 

T25S R20W 
SE 1/4 SW 

T25S R19W 
NW 1/4 NW 

T25S R20W 
NW 1/4 SW 

T25S R20W 
NW 1/4 NE 

T25S R20W 
NW 1/4 NW 

T25S R20W 
SW 1/4 SW 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

Sec 
1/4 

5 

5 

14 

17 

14 

9 

35 

26 

11 

34 

20 

25 

2 



Field # Lab # 
1 
'C 

2̂ 
'C 

3̂ 
*C 

Name 

SWAN 
306 

SWAN 
307 

SWAN 
308 

SWAN 
309 

SWAN 
310 

TR4 1 

TR4 2 

SW306 

SW307 

SW308 

SW309 

SW310 

34.0 

32.0 

7.0 

N/A 

N/A 

SW311 12.2 

SW312 12.8 

TR4 3 SW313 13.9 

TR4 4 SW314 18.3 

TR4 5 SW315 20.6 

TR4 6 SW316 18.9 

TR4 7 SW317 17.2 

TR4 8 SW318 17.8 

TR4 9 SW319 12.8 

TB4 10 m22Q 11-1 

22,7 101,4 Alum Mountain 

22,7 101,9 Alum Mountain 

29,5 76,8 Alum Mountain 

29,7 91,3 Alum Mountain 

21,8 72.3 Alum Mountain 

25.4 -9.2 Otero Co. 

18.0 33.3 Otero Co. 

22.3 48.0 Otero Co. 

17.7 48.0 Otero Co. 

-1.1 46.7 Otero Co. 

49.6 58,5 Otero Co. 

31.5 60.5 Otero Co. 

26.4 81.4 Otero County 

18.k 

78.8 

32.2 

-12.1 

Otero Co. 

Otero Co. 

108*15.O'W 
33*16.4'N 

108*15.O'W 
33*16.4'N 

108*15.O'W 
33*16.4'N 

108*12 . rw 
33*10.6'N 

108*12.3'W 
33*10.8'N 

105*38.2'W 
32*15.3'N 

105*32.3'W 
32*15.4'N 

105°26.4'W 
32*10.3'N 

105*25.6'W 
32*14.9'N 

105*22,6'W 
32*9,6'N 

105*34,7'W 
32*7.8'N 

105*31.5'W 
32*3.9'N 

105*39.3'W 
32*6.6'N 

105*44.5'W 
32*5,3'N 

105*52,I'W 
32*2 , / 'N 

T12S R14W Sec 1 
SW 1/4 SW 1/4 

(unsurveyed) 
T12S R14W Sec 1 
SW 1/4 Sw 1/4 

(unsurveyed) 
T12S R14W Sec 1 
SW 1/4 SW 1/4 

(unsurveyed) 
T13S R13W Sec 8 
SE 1/4 NW 1/4 

(unsurveyed) 
T13S R13W Sec 8 
NE 1/4 SW 1/4 

(unsurveved) 

T23S R13E Sec 32 
SE 1/4 SW 1/4 

T23S ia4E Sec 32 
SE 1/4 SW 1/4 

T24S R15E Sec 32 
SW 1/4 NW 1/4 

T24S R15E Sec 5 
NE 1/4 SE 1/4 

T25S R15E 
SE 1/4 NE 

T25S R13E 
SW 1/4 NW 

T26S R14E 
SW 1/4 SW 

T25S R13E 
SW 1/4 SE 

T25S R12E 
NW 1/4 SW 

Sec 2 
1/4 

Sec 13 
1/4 

Sec 4 
1/4 

Sec 19 
1/A 

Sec 32 

1/4 

Spring 

Spring 

Middle Fork 
Gila River 

East Fork 
Gila River 

West Fork 
Gila River 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 

Well 



Field # Lab # 1 
°C 

2̂ 
'C 

3̂ 
'C 

Name 

TR5 1 SW321 23,3 159,4 88,9 

TR5 2 SW322 21.1 37,8 81.4 

TR5 3 SW323 22.3 84.3 114.1 

TR5 4 SW324 22.8 57.0 87.7 

TR5 5 SW325 21.7 35.6 75.9 

TR5 6 SW326 18.3 61.8 125.1 

TR5 7 SW327 20.0 54.9 117.5 

TR5 8 SW328 21.1 55.3 95.4 

TR5 9 SW329 24.4 162.8 128.6 

TR5 10 SW330 19.4 14.9 102.7 

TR5 11 SW331 23.3 20.9 80.8 

TR5 12 SW332 19.4 81.5 103.2 

TR5 13 SW333 21.1 68.1 124.1 

NMl SW381 53.5 138.2 120.0 

NM2 SW382 48,0 140,3 120.0 

NM3 SW383 34.3 137.9 117,5 

Marfa 

1:250,000 

Marfa 
1:250,000 

Marfa 
1:250,000 

Marfa 
1:250,000 

Marfa 
1:250,000 

Marfa 
1:250,000 

Marfa 
1:250,000 

Marfa 
1:250,000 

Marfa 

1:250,000 

Marfa 

1:250,000 

Marfa 
1:250,000 

Marfa 
1:250,000 

Marfa 
1:250,000 

Santa Fe Nat'l 
Forest (East) 

Santa Fe Nat'l 
Forest (East) 

Santa Fe Nat'l 
Forest (Ba»t)— 

104*49.9'W 
30*59,4'N 

104*43,9'W 
30*43,3'N 

104*34,7'W 
30*40.5'N 

104*28,I'W 
30*38,7'N 

104*26,2'W 
30*32,2'N 

104*6,5'W 
30*16,6'N 

104*12,5'W 
30*12,6'N 

104*27.3'W 
30*6.5'N 

104*15.I'W 
30*20.4'N 

104*26.I'W 
30*19.7'N 

104*30.6'W 
30*22.7'N 

104*31,6'W 
30*28,4'N 

104*31,O'W 
30*30.5'N 

105*17.4'W 
35*39.2'N 

105*17.4'W 
35*39.2'N 

105*17.4'W 
35*39.2'N 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

T17N R15E Sec 36 
SE 1/4 SE 1/4 
Cunsurveyed) 

T17N R15E Sec 36 
SE 1/4 SE 1/4 
(unsurveyed) 
T17N R15E Sec 36 
SE 1/6 SE 
(unsurveved H" 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Well 

Well 

Windmill 

Well 

Well 

Windmill 

"Montezuma 
Hot Spring 

Montezuma 
Hot Spring 

Montezuma 
Hot Spring 



Field // 

NM4 

NM5 

NM6 

NM7 

NM8 

NM9 

NMIO 

NMll 

NM12 

NM13 

NM14 

NM15 

NMl 6 

NM17 

NM18 

Lab // "-1 2̂ 3̂ "̂1 
Ĉ Ĉ ^C_ 

SW384 53.0 139.5 118.9 Santa Fe Nat'l 
Forest (East) 

SW385 58.5 140.3 121.7 Santa Fe Nat'l 
Forest (East) 

SW386 35.6 140.6 119.6 Santa Fe Nat'l 
Forest (East) 

SW387 16.5 60.2 33.0 Santa Fe 
1:250,000 

SW388 12.9 29.7 53.0 Santa Fe 
1:250,000 

SW389 14.0 24.4 61.5 Santa Fe 
1:250,000 

SW390 18.0 45.2 59.5 Santa Fe 
1:250,000 

SW391 14.3 50.0 50.5 Santa Fe 
1:250,000 

SW392 14.0 16.2 62.5 Santa Fe 
1:250,000 

SW393 21.0 82.6 40.8 Santa Fe 
1:250,000 

SW394 20.5 44.9 48.0 Santa Fe 
1:250,000 

SW395 27.0 80.5 68.8 Carson National 
Forest (West) 

SW396 29.0 79.5 68.8 Carson National 
Forest (West) 

SW397 27.5 83.3 67.9 Carson National 
Forest (West) 

SW398 25.5 79.8 66.2 Carson National 
Forest (West) 

105*17.4'W 
35*39.2'N 

105*17.4'W 
35*39.2'N 

105*17,4'W 
35*39.2'N 

105*10,8'W 
35*35 ..8'N 

105°06.5^W 
35*35.4'W 

105*00.6'W 
35*37.2'N 

104*55.5'W 
35*36.3'N 

104*50.2'W 
35*36.O'N 

104*44.6'W 
35*31.2'N 

104*35.8'W 
35*27.8'N 

104*27.O'W 
35*20.9'N 

106*02.7'W 
36*22.O'N 

106*02.7'W 
36*22.O'N 

106*02.7'W 
36*22.O'N 

106*02.5'W 
36*2l.8'N 

T17N R15E Sec 36 
SE 1/4 SE 1/4 
(unsurveyed) 
T17N R15E Sec 36 
SE 1/4 SE 1/4 
Cunsurveyed) 

T17N R15E Sec 36 
SE 1/4 SE 1/4 
Cunsurveyed) 

T16N R17E Sec 19 
SW 1/4 SE 1/4 

T16N R17E Sec 26 
NE 1/4 SW 1/4 

T16N R18E Sec 15 
NE 1/4 NE 1/4 

T16N R19E Sec 21 
NW 1/4 SE 1/4 

T16N R20E Sec 20 
SE 1/4 NE 1/4 

T15N R21E Sec 20 
SW 1/4 NW 1/4 

TUN R22E Sec 13 
SW 1/4 SE 1/4 

T13N R23E Sec 24 
NE 1/4 NE 1/4 

T25N R8E Sec 25 
SE 1/4 SE 1/4 

T25N R8E Sec 25 
SE 1/4 SE 1/4 

T25N R8E Sec 25 
SE 1/4 SE 1/4 

T25N R8E Sec 36 
NE 1/4 NE 1/4 

Name 

Montezuma 
Hot Spring 

Montezuma 
Hot Spring 

Montezuma 
Hot Spring 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Spring 

Spring 

Spring 

Spring 



Field # Lab # 1̂ 
'C 

'2 
'C 

3̂ 
*C 

Name 

NM19 SW399 

NM20 SW400 

NM21 

NM22 

NM23 

NM24 

NM25 

NM26 

NM27 

NM28 

NM29 

NM30 

NM31 

NM32 

SW401 

SW402 

SW403 

SW404 

SW405 

SW406 

SW407 

SW408 

SW409 

SW410 

SW411 

SW412 

43.5 

41.1 

55.6 

34.4 

11.5 

18.0 

19,0 

19.7 

15.0 

17.5 

38.3 

32.8 

40.6 

16.0 

57.2 

157.8 

158,4 

160,5 

91.6 

23,1 

43.1 

76.8 

15.5 

45.7 

43.9 

89.7 

73,4 

167,7 

37,0 

187.5 

114.5 

115.2 

121.0 

105.9 

75.1 

85.9 

85.9 

49.3 

86.5 

83.4 

110.1 

110.5 

116.0 

80.8 

111.3 

Carson National 
Forest (West) 

Carson National 
Forest (West) 

Carson 
Forest 

Carson 
Forest 

Carson 
Forest 

Carson 
Forest 

Carson 
Forest 

Carson 
Forest 

Carson 
Forest 

Carson 
Forest 

Carson 
Forest 

Carson 
Forest 

Carson 
Forest 

Carson 
Forest 

National 
(West) 

National 
(East) 

National 
(East) 

National 
(East) 

National 
(East) 

National 
(East) 

National 
(East) 

National 
(East) 

National 
(East) 

National 
(East) 

National 
(East) 

National 
(East) 

San Juan 

106*03.4'W 
36*18,3'N 

106*03.4'W 
36*18.3'N 

106*03.4'W 
36*18.3'N 

105*36,5'W 
36*19,4'N 

105*42,9'W 
36*20.7'N 

105*44.3'W 
36*19,9'N 

105*44,1'W 
36*19.9'N 

105*43.6'W 
35*15.O'N 

105*41.2'W 
36*39.9'N 

105*41.2'W 
36*40.4'N 

105*43.2'W 
36*30.6'N 

105*43.2'W 
36*30,6'N 

105*42.9'W 
36*31.7'N 

105*42.9'W 
36*31.7'N 

107*00.8'W 
National Forest 37"15.9'N 

T24N R8E Sec 24 
NW 1/4 NW 1/4 

T24N R8E Sec 24 
NW 1/4 NW 1/4 

T24N R8E Sec 24 
NW 1/4 NW 1/4 

T24N ROE Sec 7 
SW 1/4 SW 1/4 SW 1/4 

T24N RUE Sec 1 
NE 1/4 SE 1/4 

T24N RUE Sec 11 
NE 1/4 NE 1/4 

T24N RUE Sec 11 
NE 1/4 SW 1/4 

T23N RUE Sec 1 
SW 1/4 SW 1/4 

T28N R12E Sec 17 
NW 1/4 SE 1/4 

T28 R12E Sec 18 
SE 1/4 NW 1/4 

T26N RUE Sec 12 
NW 1/4 NE 1/4 

T26N RUE Sec 12 
NW 1/4 NE 1/4 

T27N RUE Sec 36 
SE 1/4 NE 1/4 

T27N RUE Sec 36 
SE 1/4 NE 1/4 

T35N R2W Sec 13 
SW 1/4 SE 1/4 ^ 

Arsenic Spring 
Ojo Caliente 

Sodium Sulfate 
Spring Ojo 
Caliente 

Hot Well 
Ojo Caliente 

Ponce de Leon 
Hot Spring 

Spring 

Spring 

Rio Grande 
Spring 

"Warm" Spring 

Little Arsenic 
Spring 

Big Arsenic 
Spring 

Manby Hot 
Spring 

Manby Hot 
Spring 

No Name Spring 

Cold Spring 

Pagosa Hot 
Sonne 



Field # Lab # 
M 
*c 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

2̂ 
*C 

21,7 

67,5 

19,8 

-2,1 

1,5 

-2.3 

50.9 

16.0 

3.3 

9.9 

4.5 

12.5 

50.8 

"•3 
*C 

Name 

NM34 

PVl 

PV2 

PV3 

PV4 

PV5 

PV6 

PV7 

PV8 

PV9 

PVIO 

PVll 

TI 

SW414 

SW415 

SW416 

SW417 

SW418 

SW419 

SW420 

SW421 

SW422 

SW423 

SW424 

SW425 

SW426 

92.2 San Juan 
National Forest 

63.4 Roswell 
1:250,000 

84.6 Roswell 
1:250,000 

78.7 Roswell 
1:250,000 

81.4 Roswell 
1:250,000 

43.9 Roswell 
1:250,000 

53.0 Roswell 
1:250,000 

78.0 Roswell 
1:250,000 

75.1 Roswell 
1:250,000 

72.8 Roswell 
1:250,000 

71.2 Roswell 
1:250,000 

61.5 Roswell 
1:250,000 

80.8 Hueco Tanks 

106*56.5'W 
37*30.6'N 

104''19,6'W 
33*19.I'N 

104''16,2'W 
33°25,rN 

104°29.9'W 
33°15,1'N 

104<'30,3'W 
33*11,8'N 

104''14,7'W 
33n3,l'N 

104°U,8'W 
33°11,1'N 

104'>8,2'W 
33°10,1'N 

104°27,8'W 
33*4,4'N 

104°30,8'W 
33°4.4'N 

104''31,6'W 
33<'4,rN 

104°41,3'W 
33''3.1'N 

106''02.4'W 
31*57.O'N 

T38N RIW Sec 26 
NE 1/4 NW 1/4 NW 1/4 

TllS R26E Sec 34 . 
SW 1/4 

TlOS R25E Sec 26 
NW 1/4 SE 1/4 

T12S R24E Sec 24 
SE 1/4 SE 1/4 

T13S R24E Sec 13 
NW 1/4 NW 1/4 

T13S R27E Sec 4 
SW 1/4 NW 1/4 NW 1/4 

T13S R27E Sec 13 
SW 1/4 SW 1/4 SW 1/4 

T13S R28E Sec 28 
NW 1/4 NW 1/4 NW 1/4 

T14S R25E Sec 29 
NE 1/4 SW 1/4 

T14S R24E Sec 26 
SE 1/4 NW 1/4 NW 1/4 

T14S R24E Sec 34 
NE 1/4 NE 1/4 NW 1/4 

T15S R23E Sec 6 
NW 1/4 NE 1/4 NW 1/4 

Texas 

Hot Spring 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Well 



Field # Lab # 
1 
'C 

2 
*C 

'3 
'C 

Name 

T2 

T3 

T4 

T5 

T6 

T7 

T8 

T9 

TIO 

Til 

T12 

T13 

T14 

SW427 

SW428 

SW429 

SW430 

SW431 

SW432 

SW433 

SW434 

SW435 

SW436 

SW437 

SW438 

SW439 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

64.7 

74.9 

46.2 

69.7 

27.0 

-15.3 

12.6 

66.8 

82.0 

54.9 

71.6 

137.3 

25.7 

35.9 San Antonio Mountain 

59.5 

87.7 

37.6 

92.2 

85.3 

101.8 

94.9 

17.2 

95.4 

56.4 

-6.6 

66.2 

Van Horn 
1:250,000 

Emory Peak 
1:250,000 

Emory Peak 
1:250,000 

Emory Peak 
1:250,000 

Emory Peak 

Emory Peak 

Emory Peak 

Emory Peak 

Emory Peak 

Emory Peak 

Emory Peak 

Emory Peak 

105*37.I'W 
31*46.2'N 

105*28.I'W 
31*46.8'N 

103*33.O'W 
29*44.2'N 

103*24,7'W 
29*31.9'N 

103*22.O'W 
29*33,2'N 

103*20.5'W 
29*29.4'N 

103*20.5'W 
29*29.4'N 

103*31.4'W 
29*19.O'N 

103*24.O'W 
29*32.8'N 

103*24.O'W 
29*32.8'N 

103*29.8'W 
29*35,I'N 

103*29.9'W 
29*32.9'N 

103*10.2'W 
20*43.2'N 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Texas 

Well 

Well 

Windmill 

Windmill 

Windmill 

Spring 

Spring 

Well 

Well 

Windmill 

Well 

Windmill 



Field # Lab // 
1 
'C 

"2 
*C 

3 
'C 

Name 

T15 

NM50 

NM51 

NM52 

STROM 

RKl 

RK2 

RK3 

RK4 

RK5 

RK6 

RK7 

RK8 

SW440 

SW441 

SW442 

SW443 

SW444 

SW445 

SW446 

SW447 

SW448 

SW449 

SW450 

SW451 

SW452 

N/A 

N/A 

N/A 

N/A 

N/A 

.2.0 

N/A 

N/A 

5.0 

.2.0 

N/A 

N/A 

N/A 

59.4 

29.0 

75.6 

52.1 

36.6 

3.8 

1.5 

0.7 

4.6 

10.1 

-20.2 

-7.0 

4.1 

58.5 

36.2 

66.2 

46,7 

69.3 

55.3 

57.4 

64.4 

61.5 

53.0 

65.3 

74.4 

73.6 

Emory Peak 

Gallup ] 

Gallup ] 

Gallup ] 

.:250,000 

.:250,000 

.:250,000 

Dona Ana Co. 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Nat'l 

Nat'l 

Nat'l 

Nat'l 

Nat'l 

Nat'l 

Nat'l 

Nat'l 

103*24.9'W 
29*46.3'N 

108*34.9'W 
35*35,2'N 

108*34.7'W 
35*55.3'N 

108*45.9'W 
35*51.7'N 

106*43 W 
32*19 N 

105*40,i'W 
33*18.2'N 

105*39.2'W 
33*21.2'N 

105*43.5'W 
33*22.I'N 

105*44.2'W 
33*25.O'N 

105*40.4'W 
33*26.7'N 

105*38.9'W 
33*27.9'N 

105*37.7'W 
33*30.9'N 

105*39.rw 
33*35.2'N 

Texas 

T16N R16W Sec 30 
SW 1/4 SW 1/4 

T20N R16W Sec 31 
SW 1/4 NE 1/4 

T19N R18W Sec 31 
SW 1/4 SW 1/4 

T23S R2E Sec 9 
SW 1/4 SW 1/4 

T12S R13E Sec 3 
NW 1/4 NE 1/4 

TllS R13E Sec 14 
SE 1/4 NE 1/4 

TllS R13E Sec 7 
SW 1/4 NW 1/4 

TlOS R12E Sec 25 
NW 1/4 NE 1/4 

TlOS R13E Sec 15 
NW 1/4 SW 1/4 

TlOS RUE Sec 2 
SE 1/4 SW 1/4 

T9S R13E Sec 24 
NE 1/4 SW 1/4 

T8S R13E Sec 26 
NW 1/4 SE 1/4 

Windmill 

Well 

Artesian Well 

Tohatchi Public 
School Well 

Spring 

Bogg Spring 

Spring 

Spring 

Well 

Windmill 

Windmill 

Windmill 



Field # Lab # 1̂ 
'C 

^2 
*C 

3̂ 
'C 

Name 

RK9 

RKlO 

RKll 

RK12 

RK13 

RK14 

RK15 

RK16 

RK17 

RK18 

RK19 

RK20 

RK21 

SW453 

SW454 

SW455 

SW456 

SW457 

SW458 

SW459 

SW460 

SW461 

SW462 

SW463 

SW464 

SW465 

N/A 

N/A 

N/A 

N/A 

N/A 

14.0 

11.0 

N/A 

N/A 

N/A 

N/A 

N/A 

N/A 

27.6 

10.3 

-9.2 

7.4 

11.7 

25.5 

9.6 

9.9 

87.7 

23.9 

1,5 

19.0 

16,9 

53.0 

63.4 

56.4 

58.5 

69.6 

82.1 

66.2 

75.1 

12.2 

57.4 

57.4 

79.4 

70.4 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

Lincoln 
Forest 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

National 

105*40.9'W 
33*32.5'N 

105*40.2'W 
33*28.O'N 

105*45.2'W 
33*27.2'N 

105*47.5'W 
33*29.O'N 

105*53.6' 
33*39.7' 

105*31.8' 
33*36.1' 

105*21.7' 
33*33.6' 

105*37.3' 
33*37.4' 

105*35.4' 
33*42.6 

105*36.0' 
33*42.6' 

105*38.3' 
33*44.1' 

105*40.0' 
33*47.4' 

105*42.5' 
33*55.7' 

T9S ROE Sec 9 
SE 1/4 NW 1/4 

TlOS ROE Sec 5 
SW 1/4 NE 1/4 

TlOS RUE Sec 12 
SE 1/4 NE 1/4 

T9S RUE Sec 34 
SW 1/4 NE 1/4 

T7S RIOE Sec 34 
NW 1/4 NW 1/4 

T8S R14E Sec 24 
NE 1/4 SW 1/4 

T9S R16E Sec 3 
NE 1/4 NW 1/4 

T8S RUE Sec 7 
SW 1/4 SW 1/4 

T7S RUE Sec 8 
SE 1/4 SE 1/4 

T7S R14E Sec 8 
SW 1/4 SE 1/4 

T7S ROE Sec 1 
NW 1/4 NW 1/4 

T6S ROE Sec 15 
NE 1/4 SW 1/4 

T4S ROE Sec 29 
SE 1/4 NW 1/4 

Spring 

Spring 

Spring 

Skull Spring 

Scott Springs 

Windmill 

Spring 

Well 

Windmill 

Windmill 

Spring 

Well 

Windmill 



Field # Lab // 
Name 

"1 
*C 

'2 
'C 

3̂ 
'C 

RK22 

RK23 

RK24 

RK25 

W85 

W86 

W87 

W88 

W89 

GGl 

GG2 

GG3 

GG4 

SW466 

SW467 

SW468 

SW469 

SW539 

SW540 

SW541 

SW542 

SW543 

SW544 

SW545 

SW545 

SW547 

N/A 

N/A 

N/A 

N/A 

25.0 

N/A 

N/A 

N/A 

N/A 

31.4 

22.2 

2.7 

5,7 

49.5 

172.0 

86.6 

90.0 

24.1 

45.8 Lincoln National 
Forest 

46.7 Lincoln National 
Forest 

98.0 Lincoln National 
Forest 

66.2 Lincoln National 
Forest 

97.5 Luna County 

31.1 168,2 104.5 Luna County 

25,6 139,0 60.5 Luna County 

22,8 141.7 90.6 Luna County 

24.4 73.0 80.1 Luna County 

58, 

53. 

88, 

50. 

.5 

,0 

,3 

.5 

Albuquerque 
1:250,000 

Albuquerque 
1:250,000 

Albuquerque 
1:250,000 

Albuquerque 
1:250,000 

105*55.0' 
33*48,6' 

105*44.8' 
33*44.8' 

105*42.8' 
33*39.9' 

105*44,2' 
33*37.0' 

107*38.3'W 
31*49.3'N 

107*46.9'W 
31*48,I'N 

107*49.O'W 
31*48,6'N 

107*50,3'W 
31*47.5'N 

107*52.9'W 
31*47.5'N 

107*49.I'W 
35*07.3'N 

107*48.9'W 
35*5.9'N 

107*47.O'W 
35*5.2'N 

107*48.3'W 
35*2.4'N 

T6S RIOE Sec 4 
SW 1/4 SW 1/4 

T6S RUE Sec 36 
NE 1/4 NE 1/4 

T7S ROE Sec 31 
NE 1/4 NE 1/4 

T8S R12E Sec 13 
NW 1/4 SE 1/4 

T29S R8W Sec 3 
NE 1/4 NE 1/4 

T29S R9W Sec 8 
NE 1/4 SW 1/4 

T29S RlOW Sec 1 
SW 1/4 SE 1/4 

T29S RlOW Sec 14 
NW 1/4 NE 1/4 

T29S RlOW Sec 17 
NE 1/4 NE 1/4 

TION R9W Sec 7 
SW 1/4 SW 1/4 

TION R9W Sec 18 
NE 1/4 NE 1/4 

TION R9W Sec 21 
NE 1/4 NE 1/4 

T9N R9W Sec 5 
NE 1/4 NW 1/4 

Windmill 

Windmill 

Windmill 

Windmill 

Well 

Well 

Well 

Well 

Well 

Spring 

Windmill 

Windmill 

Windmill 



Field # Lab // 

*C 
2 
*C 

3̂ 
*C 

Name 

GG5 

SAl 

SA2 

SA3 

SA4 

SA5 

SA6 

SA7 

SA8 

SA9 

SAIO 

SAll 

SAO 

SW548 

SW549 

SW550 

SW551 

SW552 

SW553 

SW554 

SW555 

11.0 

7.0 

12.0 

N/A 

16.0 

SW556 

SW557 

SW558 

SW559 

SW560 

N/A 17.8 49.3 Socorro 
1:250,000 

34.0 99.6 63.4 Otero Co.(North) 

13.0 -8.0 39,3 Lincoln National 
Forest 

-21,1 43,9 Lincoln National 
Forest 

27,7 34,8 Lincoln National 
Forest 

-28,2 37,3 Lincoln National 
Forest 

-13.4 42.4 Lincoln National 
Forest 

-17.7 35.2 Lincoln National 
Forest 

N/A 4.1 56.4 Lincoln National 
Forest 

21.0 32.0 54.1 Otero County (south) 

N/A -4.7 45.3 Otero County 
(south) 

18.0 15.1 46.7 Otero County 
(south) 

N/A 10.7 55.3 Otero County 
(south) 

107*49.8'W 
34*56.5'N 

106*9.O'W 
32*46.8'N 

105*46.6'W 
32*57.6'N 

105*40.9'W 
32*53.5'N 

105*41.O'W 
32*49.2'N 

105*34.2'W 
32*47.9'N 

105*27.O'W 
32*42.I'N 

105*21.9'W 
32*35.5'N 

105*26.3'W 
32*32.5'N 

105*42.O'W 
32*17.9'N 

105*26.8'W 
32*20.7'N 

105*19.4'W 
32*20.5'N 

105*11.9'W 
32*11.I'N 

T8N R9W Sec 7 
NW 1/4 NW 1/4 

T18S R8E Sec 5 
NW 1/4 SW 1/4 

T15S R12E Sec 33 
SE 1/4 SE 1/4 

T16S R12E Sec 23 
SE 1/4 SE 1/4 

T17S R12E Sec 15 
SE 1/4 SW 1/4 

T17S ROE Sec 25 
SW 1/4 NE 1/4 

T18S ROE Sec 31 
NW 1/4 SW 1/4 

T 20S ROE Sec 12 
NW 1/4 NE 1/4 • 

T 20S ROE Sec 29 
SW 1/4 NW 1/4 

T23S R12E Sec 23 
NW 1/4 NW 1/4 

T22S R15E Sec 32 
SW 1/4 NW 1/4 

T23S R16E Sec 5 
NE 1/4 NE 1/4 

T24S R17E Sec 27 
SW 1/4 NE 1/4 

Windmill 

Garton Well 

Spring 

Spring 

Spring 

Spring 

Spring 

Well 

Well 

Well 

Well 

Well 

Well 



Field // Lab # 
1 

*C 
2 
'C 

'3 
'C 

Name 

SAl 3 SW561 N/A 

S A U SW562 19.0 

S A O SW563 19.5 

SA16 SW564 22.0 

SAl7 SW565 19.0 

SA18 SW566 26.0 

SA19 SW567 N/A 

SA20 SW568 9.0 

US98 SW569 N/A 

US99 SW570 18.9 

USIOO SW571 N/A 

USIOI SW572 15.6 

US102 SW573 N/A 

-3,1 55,3 Otero County 105*07.9'W 
(south) 32*11.8'N 

5,2 62,5 Otero County 105*05.4'W 
(south) 32°05,7'N 

10.6 70,4 Eddy County 104*25.O'W 
(south) 32*15.O'N 

12.0 65.3 Eddy County 104*32.2'W 
(south) 32*17.3'N 

2.4 53.0 Eddy County 104°36.rw 
(south) 32°21.4'N 

-0.5 67.1 Eddy County 104*28.9'W 
(south) 32°27.6'N 

12.6 56.4 Eddy County 104*28.I'W 
(south) 32*27.7'N 

-23.8 33.0 Lincoln National 105*41.O'W 
Forest 32*57.8'N 

39.6 92.2 Apache National 108*29.I'W 
Forest 33*55.2'N 

45.1 100.9 Apache National 108''21,5'W 
Forest 34°02,3'N 

50.5 108.0 Apache National 108°21.0'W 
Forest 34°05.7'N 

9.1 84.0 Apache National 108*35.8'W 
Forest 34*09,5'N 

8.0 74.4 Apache National 108*38.I'W 
Forest 34*13.2'N 

T24S R18E Sec 29 
NW 1/4 NE 1/4 

T25S R18E Sec 27 
SE 1/4 SW 1/4 

T24S R25E Sec 5 
NE 1/4 NE 1/4 

T23S R24E Sec 19 
SE 1/4 NW 1/4 

T22S R23E Sec 28 
SE 1/4 SE 1/4 

T21S R24E Sec 27 
NE 1/4 NE 1/4 

T21S R24E Sec 23 
SE 1/4 SW 1/4 

T15S R O E Sec 33 
SW 1/4 SE 1/4 

T4S R O W Sec 35 
NW 1/4 NW 1/4 

T3S R U W Sec 19 
NW 1/4 NW 1/4 

T2S R O W Sec 36 
NE 1/4 NW 1/4 

T2S R17W Sec 3 
SE 1/4 SW 1/4 

TIS R17W Sec 17 
NE 1/4 SE 1/4 

Well 

Well 

Spring 

Windmill 

Windmill 

Spring 

Well 

Spring 

Windmill 

Spring 

Well 

Windmill 

Windmill 



Field # 

US90 

US91 

US92 

US93 

US94 

US95 

US96 

US97 

US98R 

US105 

US106 

US107 

US108 

Lab # 

SW574 

SW575 

SW576 

SW577 

SW578 

SW579 

SW580 

SW581 

SW582 

SW583 

SW584 

SW585 

SW586 

^1 
°C 

17.0 

21.0 

15.0 

19.0 

13.0 

15.0 

16.0 

18.5 

22.8 

20.5 

16.0 

26,0 

12.0 

^ 
*C 

-3.6 

50.1 

7.7 

55.8 

52.4 

43.2 

59.9 

27.9 

93.7 

56.7 

24.1 

174.0 

39.9 

3̂ 
*C 

79.4 

95.9 

91.1 

91.7 

91.1 

99.9 

67.1 

75.0 

116.4 

79.4 

92.8 

39.3 

77.3 

H 

Clifton 
1:250,000 

Clifton 
1:250,000 

Clifton 
1:250,000 

Clifton 
1:250,000 

Clifton 
1:250,000 

Clifton 
1:250,000 

Clifton 
1:250,000 

Clifton 
1:250,000 

Clifton 
1:250,000 

St. Johns 
1:250,000 

St. Johns 
1:250,000 

St. Johns 
1:250,000 

St. Johns 
1:250,000 

Name 

108*42.9'W 
33*46.9'N 

108*28.8'W 
33*55.3'N 

108*13.3'W 
33*56.O'N 

108*11.5'W 
33*54.3'N 

108*10.O'W 
33*52.3'N 

108*20.7'W 
33*46.9'N 

108*28,8'W 
33*35.8'N 

108*32.2'W 
33*29.4'N 

108*52,6'W 
33*14,9'N 

108*56.I'W 
34*12.2'N 

108*32.9'W 
34*20.3'N 

108*46.O'W 
34*27.3'N 

108*31.8'W 
34*21.6'N 

T6S R18W Sec 17 
SE 1/4 SE 1/4 

T4S R16W Sec 35 
NW 1/4 NE 1/4 

T4S ROW Sec 29 
NW 1/4 SW 1/4 

T5S ROW Sec 3 
NW 1/4 SW 1/4 

T5S R13W Sec 14 
SE 1/4 SW 1/4 

T6S R15W Sec 13 
SWl/4 SW 1/4 

T8S ROW Sec 22 
SW 1/4 SW 1/4 

T9S R17W Sec 25 
SE 1/4 NE 1/4 

T12 R20W Sec 23 
NW 1/4 SW 1/4 

TIS R20W Sec 21 
SW 1/4 

TIN ROW Sec 6 
SEl/4 NE 1/4 

T3N ROW Sec 30 
SW 1/4 NW 1/4 .. 

T2N R16W Sec 33 
NW 1/4 NW 1/4 

Largo Spring 

Windmill 

Windmill 

Windmill 

Windmill 

Windmill 

Turkey Spring 

Spring 

San Francisco 
Hot Spring 

Windmill 

Well 

Salt Lake 

Windmill 



Field # Lab # 
1 
°C 

2 
•c 

3 
*C 

Name 

US109 SW587 12.0 

USllO SW588 14.0 

NM53 SW589 N/A 

NM54 SW590 N/A 

NM55 SW591 N/A 

GGIOO SW592 N/A 

GGlOl SW593 N/A 

GG102 SW594 N/A 

US103 SW595 N/A 

US104 SW596 N/A 

Leggs SW597 N/A 

NM56 SW598 18.9 

-15.6 

21.6 

99.0 

10.4 

16.4 

74.7 

84.0 Socorro 
1:250,000 

40.8 Socorro 
1:250,000 

73.6 Cibola National 
Forest (Grants) 

68.8 Cibola National 
Forest (Grants) 

72.0 Cibola National 
Forest (Grants) 

79.4 Valencia County 

49.5 55.3 McKinley County 

21.9 65.3 Valencia County 

49.3 78.0 Dona Ana County 

48.7 78.9 Dona Ana County 

115.3 75.9 Dona Ana County 

57.9 82.9 Dona Ana County 

107*55.9'W 
34*14.4'N 

107*52.7'W 
34*25.7'N 

107*40.2'W 
35*20.4'N 

107*35.9'W 
35*16.8'N 

108*03.rw 
35*06.O'N 

107*40.9'W 
35*20.3'N 

107*46.8'W 
35*20.9'N 

107*36 O'W 
35*16.8'N 

106*40.2'W 
32*02.7'N 

106*40.2'W 
32*02.7'N 

106*45.0'W 
32*13.0'N 

106*49.5'W 
32*20.4'N 

TIS RllW Sec 12 
SW 1/4 SW 1/4 

T2N RlOW Sec 3 
SW 1/4 NE 1/4 

TON R8W Sec 21 
SE 1/4 NW 1/4 

TON R7W Sec 8 
SW 1/4 NE 1/4 

TION ROW Sec 13 
NE 1/4 NE 1/4 

TON R8W Sec 21 
SE 1/4 NE 1/4 

TON R9W Sec 22 
NW 1/4 NE 1/4 

TON R7W Sec 8 
SW 1/4 NE 1/4 

T26S R2E Sec 14 
SE 1/4 NE 1/4 

T26S R2E Sec 14 
SE 1/4 NE 1/4 

T24S R2E Sec 19 
SE 1/4 

T23SR IE Sec 3 

Windmill 

Windmill 

Bridge Spring 

San Mateo 
Spring 

La Jara Spring 

Spring 

Well 

Spring 

Well 

Well 

Well 



Field # Lab # 1 
°C 

2 
*C 

3 
'C 

Name 

SDl SW602 19.0 78.7 74.8 Las Cruces 106*51,2'W 
32*24.2'N 

T22S RlE Sec 8 
SE 1/4 SE 1/4 

Well 

SD2 SW603 20.0 84.5 82.9 Las Cruces 106*55.O'W 
32*28.7'N 

T21S RIW Sec 14 
SW 1/4 NW 1/4 

Well 

SD3 SW604 20.0 78.9 92.9 San Diego Mtn. 106*59.9'W 
32*34.O'N 

T20S R2W Sec 13 
SW 1/4 NE 1/4 

Windmill 

SD4 SW605 17.5 53.9 80.9 Rincon 107*03.I'W 
32*38.2'N 

T19S R2W Sec 21 
SW 1/4 SE 1/4 

Well 

SD5 SW606 18.0 53.2 80.3 Rincon 107*03.4'W 
32* 38.2'N 

T19S R2W Sec 21 
SW 1/4 SW 1/4 

Well 

— ,~-SD6 SW607 19,0 50,5 75,3 Rincon 107*05,4'W 
32*39,2'N 

T19S R2W Sec 18 
SW 1/4 NW 1/4 . 

Well 

SD7 SW608 19.0 68.4 98.3 Hatch 107*11.9'W 
32*40.4'N 

T19S R4W Sec 12 
NE 1/4 SE 1/4 

Well 

SD8 SW609 19.0 66.7 127.7 Hatch 107*12.4'W 
32*40.3'N 

T19S R4W Sec 12 
SW 1/4 NE 1/4 

Spring 

SD9 

SDIO 

SW610 17.5 

SW611 17.5 

96.7 82.3 Sierra Alta 

167,1 83.4 San Diego Mtn. 

107*00.8'W 
32*36.7'N 

106*59.6'W 
32*35.O'N 

T19S R2W Sec 35 
SE 1/4 NW'"l/4 

T20S R2W Sec 12 
m 1/4 SE 1/4 . 

Well 

Well 

SDll SW612 18.5 93.4 83.6 Sierra Alta 107*00.4»W 
32*36,7'N 

T19S P.2W Sec 36 
SW 1/4 NW 1/4 

Well 

SD12 SW613 26.0 19.2 80.3 San Diego Mtn. 106*50.8'W 
32*36,3'N 

T19S RlE Sec 33 
SW 1/4 SE 1/4 

Windmill 

SD13 

SD14 

SW614 19.0 

SW615 18.0 

50.2 70.2 Las Cruces 

58.8 84.8 Las Cruces 

106*56,2'W 
32*29,9'N 

106*56,I'W 
32*29.9'N 

T21S RIW Sec 10 
NW 1/4 SW,l/4 

T21S RIW Sec 10 
NW 1/4 SW 1/4 • 

Windmill 

Windmill 



Field // Lab // 1 
*C 

T T 
2 3 Name 

SD15 SW616 17.0 55.1 73.0 Sierra Alta 107*01.2'W 
32*36.8'N 

T19S R2W Sec 35 
SW 1/4 NW 1/4 

Well 

SD16 SW617 17.0 58.5 77.5 Sierra Alta 107*01.O'W 
32*36.8'N 

T19S R2W Sec 35 
SW 1/4 NE 1/4 

Well 

SD17 SW618 18.0 56.3 73.0 Sierra Alta 107*01.2'W 
32*37.2'N 

T19S R2W Sec 35 
NW 1/4 NE 1/4 

Well 

SD18 SW619 23.5 50.7 87.8 San Diego Mtn. 106*59.I'W 
32*31.5'N 

T20SR1W Sec 31 
NW 1/4 SE 1/4 

Well 

SD19 SW620 17.5 91.1 75.3 Sierra Alta 107*00.2'W 
32*36.2'N 

T20S R2W Sec 1 
NW 1/4 NE 1/4 

Well 

SD20 SW621 17.0 86.0 73.8 Sierra Alta 107*00.3'W 
32*36.2'N 

T20S R2W Sec 1 
NW 1/4 NW 1/4 

Well 

SD21 SW622 20.0 88.0 74.6 Las Cruces 106*54.O'W 
32*29.9'N 

T21S RIW Sec 12 
NW 1/4 SW 1/4 

Well 

SD22 SW623 31.0 65.7 111.3 Souse Springs 107*11.7'W 
32*36.4'N 

T19S R3W Sec 31 
SW 1/4 SE 1/4 

Souse Springs 

SD23 SW624 21.0 43.5 113.7 Souse Springs 107*09.8'W 
32*35.5'N 

T20S R3W Sec 4 
SW 1/4 NW 1/4 

Windmill 

SD24 SW625 22.0 52.7 83.6 Corralitos Ranch 107*12.9'W 
32*16.4'N 

T23S R4W Sec 29 
SE 1/A SE 1/4 

Mimms Well 

SD25 SW626 23.0 74.3 95.6 Corralitos Ranch 107*02.7'W 
32*22.2'N 

T22S R2W Sec 28 
NE 1/4 NW 1/4 

Well 

SD26 SW627 21.0 85.1 114.5 Lazy E Ranch 107*18.O'W 
32*17.5'N 

T23S R4W Sec 19 
SW 1/4 NW 1/4 

Well 

SD27 SW628 23.0 44.2 53.2 San Diego Mtn 106*48.6'W 
32*34.2'N 

T20S RlE Sec 14 
NE 1/4 SW 1/4 

Well 

SD28 SW629 28.0 67.2 103.7 San Diego Mtn 106*48.2'W 
32*31.8'N 

T21S RlE Sec 35 
NE l/'i NE 1/4 

Well 



Field # Lab # 1 
C 

2 
C 

3 
C 

Name 

'SD29 

SD30 

5031 

SD32 

SD33 

SD34 

SW630 26.0 49.5 115.3 San Diego Mt. 

PALI 

PAL 2 

PAL3 

PAL4 

SW631 27.0 60.6 116.4 San Diego Mt. 

SW632 19.5 64.8 103.7 Souse Springs 

SW633 24.0 

SW634 25.0 

SW635 22.0 

64.5 101.5 Dona Ana Co. 

42.4 68.2 Dona Ana Co. 

39.2 84.2 Dona Ana Co. 

COLMl SW636 30.5 254.7 84.8 Pol Ranch 

C0LM2 SW637 29.0 220.8 109.4 X-7 Ranch, NM 

C0LM3 SW638 26.5 179.1 83.8 Pol Ranch 

SW691 29.5 176.8 88.7 Luna Co. 

SW692 26.0 79.8 92.5 Luna Co. 

SW693 26.0 129.0 90.9 Luna Co, 

SW694 31.5 172.6 109.̂ 8 Luna Co, 

106<'52.1 
32°34.6 

106''55.3 
32*34.8 

107*09.0 
32*32.2 

106°. 44.9 
32*31.8 

106*40.3 
32*33.6 

106*40.11 
32*23.6 

107*15.7 
32*01.1 

107n8.8 
31«59.8 

107''02.5 
32°02.4 

C0LM4 SW639 24.0 76,5 90.2 Sibley Hole, NM 107 30i0 
32*02.4 

107 46.6 
31'48.0 

107° 51.9 
31° 47.1 

107° 50.6 
31° 48.3 

10/ 47.1 
31* 48.2 

W T20S RlE Sec 8 
N SW 1/4 SW 1/4 

W T20S RIW Sec 11 
N SW 1/4 SWl/4 

W T20S R3W Sec 28 
N SE 1/4 SW 1/4 

W T20S R2E Sec 28 
SW 1/4 SW 1/4 

W T20S R3E Sec 27 
N SE 1/4 Se 1/4 

W T22S R2E Sec 14 
N SE 1/4 NIV 1/4 

W T26S R4W Sec 28 
N 131 

W T27S R5W Sec 2 
N 222 

W T26S R6W Sec 24 
N 111 

W T26S R6W Sec 24 
N -NW 1/4 NW 1/4 

W T29S R9W Sec 8 
N NE 1/4 SE 1/4 

W T29S RlOW Sec 16 
N NE 1/4 NE 1/4 

W T29S RlOW Sec 10 
N NE 1/4 NE 1/4 

W T29S R9W Sec 8 
N m̂ ^ 1/4 NW 1/4 

Windmill 

Well 

Windmill 

Windmill 

Windmill 

Well 

Windmill 

Windmill 

Windmill 

Spring 

Ptunped Well 

Pumped Well 

Pumped Well 

Pumped Well 



Field # Lab # 
1 2 

C° 

3 

C° 

PALS SW695 28.5 88.0 93.6 Luna Co. 

ABQl SW696 19.5 58.6 120.4 ALBQ West 

ABQ2 SW697 14.0 39.8 86.0 6400 Coors NW 

ABQ3 SW698 19.0 59.4 113.7 

ABQ4 SW699 29.0 68.1 92.9 

SD35 SW780 20.8 106.3 82.3 San Diego Mt. 

Jemezl SW808 N/A 43.3 85.6 Jemez 

Jemez2 SW809 ^7.0 222.2 98.5 Jemez 

Jemez3 SW810 N/A 60.1 86.3 Jemez 

Jemez4 SW811 N/A 53.3 85.9 Jemez 

JemezS SW812 56.0 189.6 128.9 Jemez 

Jemez6 SW813 53.0 191.8 129.8 Jemez 

Jemez7 SW814 74.0 194.5 134.5 Jemez 

JemezS SW815 N/A 57.1 gg r Jemez 

Name 

107*36.O'W 
31*55.6'N 

106°44.6'W 
33°00.8'N 

106°41.0'W 
37°09.5'N 

106°41.4'W 
37°09.6'N 

106°42.6'v; 
35°07.1'N 

106°59.3'W 
32°33.8'N 

106°41.1'W 
35°47.8'N 

106°41.2'W 
35°47.6'N 

106°41.2'W 
35°47.4'N 

106°41.3'W 
35°46.5'N 

106°41.5'\/ 
35°46.3'N 

106°41.5'W 
35°46.3'N 

106°41.5'W 
35°46.3'N 

106°41.8'W 
35°46,0'W 

T27S R7W Sec 30 
SW 1/4 NW 1/4 

T9N R2E Sec 19 

TUN R2E Sec 

TUN R2E Sec 

TION R2E Sec 

T20S R2W Sec 

T18N R2E Sec 

T18N R2E Sec 
Unsurveyed 

T18N R2E Sec 
Unsurveyed 

T18N R2E Sec 
Unsurveyed 

T18N R2E Sec 
Unsurveyed 

T18N R2E Sec 
Unsurveyed 

T18N R2E Sec 
Unsurveyed 

T18N R2E Sec 
Unsurveyed 

24 

23 

15 

13 

13 

13 

13 

23 

23 

23 

23 

26 

Pumped Well 

Ptraiped Well 

Pumped Well 

Pumped Well 

Pumped Well 

Jemez River 

Soda Dam Hot Spr, 

Jemez River 

Jemez River 

Jemez Springs 

Jemez Springs 

Jemez Springs 

Jemez River 



F i e l d // Lab // ^ 1 
'C 

2 
*C 

3 
*C 

Name 

Jemez 9 SW816 N/A 

SDl 

H 

SW817 36,0 

60.9 86,3 Jemez 

74,7 51.6 San Diego Mt. 

Justl SW818 34.5 168.8 161.7 Hlllsboro 

N/A 

N/A 

N/A 

N/A 

N/A 

42.0 

32.0 

23.0 

18.0 

N/A 56.0 

N/A 70.0 

N/A 25.0 

N/A 40.0 

AZ178 SW374 35.2 

61.0 116.0 Jemez 

27.0 108.0 Jemez 

160.0 64.0 Jemez 

159.0 43.0 Jemez 

52.0 138,0 89,0 Jemez 

70,0 129.0 Jemez 

87* 148* 

26* 84* 

59* 177* 

Jemez 

Jemez 

Jemez 

52.1 108.0 Cibola Nat'l 

106*41.5'W 
35*46.3'N 

107*00.O'W 
32*38.O'N 

107*34.8'W 
32*57.2'N 

106*37.9'W 
35*51.O'N 

106*37.6'W 
35*49.3'N 

106*49.6'W 
35*32.9'N 

106*49,9'W 
35*32.8'N 

106*52,8'W 
35*37,2'N 

106*38,6'W 
35*56,5'N 

106*36,9'W 
35*54,4'N 

106*36.9'W 
35*54.4'N 

106*36,9'W 
35*54,4'N 

Forest 107*32,6'W 
34*06.O'N 

ri8S R2E Sec 23 
Unsurveyed 

T15S R7W Sec 5 
NE 1/4 NW 1/4 

T19N R3E Sec 28 
NE 1/4 SW 1/4 

T18N R3E Sec 4 
SE 1/4 NW 1/4 

T15N RlE Sec 10 
NE 1/4 NW 1/4 

TON RlE Sec 10 
SW 1/4 NW 1/4 

Unsurveyed 

Unsurveyed 

Unsurveyed 

Unsurveyed 

Unsurveyed 

T2S R7W Sec 27 
SE 1/4 SE 1/4 SE 1/4 

Jemez Springs 

Well 

Spring 

Spence Hot Spg. 

McCauley Spring 

San Ysidro KGRA 

San Ysidro KGRA 

Kaseman #1 

San Antonio Spring 

Sulphur Spring 

Sulphur Spring 

Sulphur Spring 

* Acid(pH 2.1) Sulphate Springs-Geothermometers Not Valid 



Table 2. Major Cations and Anions for Springs and Wells 
in New Mexico and West Texas 

Field 
# 

J-1 
J-2 
J-3 
J-4 
J-5 
J-6 
J-7 
PI 
P2 
P3 
P4 
P5 
PIO 
P13 
P14 
P15 
P20 
P22 
P23 
P24 
P25 
W-1 
W-2 
W-3 
W-4 
W-5 
W-6 
W-7 
W-8 
W-9 
W-10 
W-11 
W-12 
W-13 
W-14 
W-15 
W-16 
W-17 
W-18 
W-19 
W-20 
W-21 
W-22 
W-23 
W-24 
W-25 
W-26 
W-27 

Lab 
# 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

TDS 

492 
156 
992 
768 

1,280 
160 
164 
484 

1,116 
1,024 
1,608 
1,660 
1,708 
756 
668 
868 
632 
600 
640 

1,348 
604 
952 

1,236 
720 
552 
784 
888 
604 
840 
604 

2,600 
1,860 
1,392 
1,848 
1,328 
1,224 
2,480 
1,968 
2,616 
2,120 
372 
548 
364 
344 
616 
348 
728 
500 

pH 

8.12 
9.60 
7.89 
7.95 
7.79 
8.00 
7.89 
8.20 
7.71 
8.16 
7.84 
8.08 
8.18 
7.90 
8.00 
8.07 
8.02 
7.90 
8.08 
7.92 
8.35 
7.75 
8.25 
8.66 
8.50 
8.00 
7.93 
8.36 
7.94 
9.26 
8.60 
7.56 
7.54 
7.49 
7.69 
7.81 
7.15 
7.94 
7.59 
8,87 
8,35 
7.85 
7.57 
8.21 
8,75 
8.59 
9.02 
8.50 

Ca 

77.8 
1.2 
49.7 
39.3 
54.3 
16.8 
13.0 
28.0 
22,0 
23.2 
67.3 
159.3 
67.9 
38.3 
47.9 
78.7 
43,2 
49.3 
18.6 
38.5 
38.1 
28.8 
46.3 
10.2 
8.2 
9.0 
20.0 
3.0 
24.8 
21.4 
264.1 
345.7 
322.2 
240,5 
123,8 
110,8 
472.7 
321.4 
502.8 
155.7 
36.9 
36.9 
43.9 
40.3 
5.6 
8.4 
2.6 
8.4 

Mg 

38.2 
<.l 
6.8 
7.4 
6.9 
7.3 
6.9 
7.3 
0.5 
0,8 
5,3 
34,9 
17.1 
2.7 
4.4 
12.6 
4.1 
4.4 
2.4 
1.8 
5.7 
8.6 
16.4 
7.2 
8.3 
7.5 
10.0 
5.8 
13.0 
6.3 
48.2 
80.6 
80.0 
113.3 
70,6 
50,8 
14.7 
49.0 
29.2 
58.3 
17.9 
30.4 
19.8 
18.3 
1.6 
4.2 
1.1 
8.0 

Na 

8.3 
62,8 
307,2 
215,6 
406.0 
23.2 
27.4 
68.7 
333.6 
318.6 
493.1 
231.7 
366.2 
105.5 
71.0 
152.2 
97.0 
111.3 
120.2 
321.4 
78.8 
255.5 
405.8 
223.0 
180.7 
225.4 
286.4 
238.8 
238.8 
236.1 
414.5 
64.6 
72.4 
140.2 
176.5 
164.8 
197-2 
152.4 
144.1 
388.5 
32.2 
65.0 
33.8 
52.9 
265.1 
120.0 
271.0 
170.6 

K 

1.6 
.4 

15.6 
11.3 
18.8 
2.0 
2.7 
1.9 
23.5 
21.1 
27.8 
9.0 
6.3 
3.1 
2.7 
5.9 
2.3 
2.7 
1.6 
18.0 
3,5 
15.2 
26.2 
10,6 
16,8 
14.1 
14.1 
0.4 
0.8 
8.2 
22.7 
7.0 
7.4 
5.1 
3.9 
9.4 
9.8 
9.0 
11.7 
22.3 
5.5 
4.7 
4.7 
0.8 
4.3 
17.6 
5.5 
16.4 

- mg/i-
CO3 

0 
49.2 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

14.4 
37.2 
25.2 
0 
0 

22.8 
0 

90.0 
7.2 
0 
0 
0 
0 
0 
0 
0 
0 

27.6 
1.2 
0 
0 
0 

13.2 
0 

42.0 
13.2 

HCO3 

389.3 
72.0 
129.4 
136.7 
107.4 
131.8 
140.3 
183.1 
106.8 
103.7 
118.9 
209.3 
255.0 
237.9 
209.3 
201.4 
192.2 
192.2 
250.2 
275.8 
183.1 
320.9 
439.3 
334.4 
335.6 
317.3 
358.8 
369.8 
454.0 
263.6 
46.4 
145.2 
119.6 
175.7 
179.4 
120.8 
52.5 
45.1 
43.9 
37.8 
197.7 
328.3 
225.8 
248.9 
428.3 
299.0 
454.0 
333.2 

Cl 

2.5 
.4 

445,3 
294,6 
574.3 
1.1 
1.4 
20.5 
88.3 
87.6 
111,3 
181.9 
133.6 
16.7 
23.0 
80.5 
21.3 
38.6 
29.1 
79.1 
8.9 
88.6 
318.7 
82.2 
54.2 
77.6 
83.7 
41.5 
79.1 
95.7 
314.4 
19.1 
30.1 
90.4 
129.0 
25.2 
22.0 
20.6 
20.2 
229.7 
20.9 
31.5 
19.8 
23.7 
50.7 
14.2 
42.9 
46.4 

"so"; 

48.0 
19.2 
57.6 
44,2 
90.3 
19.2 
15.4 
79.3 
497.1 
480.0 
893.4 
956.3 
939,0 
298.7 
289.6 
483.7 
305.0 
311.7 
308.3 
768.5 
285.8 
280.5 
222.9 
132.6 
94.1 
263.2 
293.9 
130,6 
146,0 
105,7 
1219.9 
1114.3 
1085.5 
1027.9 
624,4 
979.8 
1498.6 
1181.6 
1575.4 
1018.2 
44.2 
61.5 
48.0 
63.4 
50.0 
50.0 
126.8 
80.7 



Page 2 

Field 
# 

W-28 
W-29 
W-30 
W-31 
W-32 
W-33 
W-34 
W-35 
W-36 
Bl 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
BIO 
BU 
B12 
813 
B14 
B15 
B16 
B17 
B18 
B19 
WTl 
WT2 
WTS 
WT4 
WT5 
WT6 
WT7 
WT8 
B20 
B21 
B22 
B23 
B24 
B25 
B26 
B27 
B28 
Gila 1 
Gila 2 
Gila 3 
Gila 4 

Lab 
# 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A . 
SW19 
SW20 
SW21 
SW22 
SW23 
SW24 
SW25 
SW26 
SW27 
28 
29 
30 
31 

1 

2 

3 

2 
1 
1 

2 
2 
2 
2 
1 

2 
8 

1 
3 

2 
5 
2 
2 

TDS 

768 
228 
,436 
616 
720 
720 
604 
556 
,028 
592 
,532 
872 
,236 
,240 
,228 
252 
,784 
,608 
,688 
,640 
,392 
284 
348 
420 
352 
468 
544 
,708 
,968 
352 
,876 
,792 
528 
584 
648 
448 
744 
,652 
,208 
,152 
,500 
516 
104 
104 
192 
364 
492 
456 
320 

pH 

8.44 
7.48 
7.83 
8.95 
8.53 
9.42 
10.56 
8,66 
8,09 
8.18 
8.16 
8.26 
7.66 
8.23 
8.62 
8.18 
8.03 
7.79 
7.80 
7.88 
7.90 
8.48 
8.33 
8.14 
7.79 
8.24 
7.91 
7.98 
8.01 
8.29 
8.35 
7.95 
8.28 
8.17 
8.08 
8.25 
8.05 
8.18 
7.99 
7.90 
8.10 
8.10 
7.90 
7.81 
7.84 
8.10 
7.74 
7.63 
8.97 

Ca 

24,4 
48.9 
270.0 
15.8 
19.2 
10.0 
3.6 
9.6 
84.5 
101.2 
118.6 
87.0 
404.2 
47.1 
47.1 
39.5 
153.9 
143.9 
143.9 
136.5 
110.4 
17.2 
16,4 
49,5 
53,3 
34.9 
42.3 
164.1 
110.6 
17.2 
43.1 
151.9 
17.2 
36.9 
43.5 
69.7 
47.0 
65.8 
599,2 
420.2 
441,2 
44.2 
12.8 
12.8 
23.4 
46.8 
35.6 
25.8 
2.4 

Mg 

8.6 
7,8 
39.8 
6,1 
6,3 
2.1 
2.3 
5.5 
27.5 
27.6 
15.2 
14,1 
29,9 
15,8 
16.0 
10.5 
17.9 
18.0 
17.9 
17.1 
9.5 
4.3 
4.3 
4.5 
7.1 
1.3 
1.7 
18.7 
35.1 
4.2 
1.4 
52.8 
0.7 
5.2 
7.2 
18.8 
36.0 
44.1 
273.1 
97.5 
156.6 
1,7 
2.4 
2.2 
1,7 
7.9 
7.6 
9.6 
<.006 

Na 

232.0 
18.6 
71.0 
211.7 
242.1 
233.3 
190.1 
196.8 
671.3 
65.1 

1135.9 
189.0 
214.0 
323.9 
340.0 
34.3 
806.7 
817.5 
791,5 
764,6 
387.4 
56.1 
68.5 
78.4 
25.7 
125.5 
143.5 
785.6 
2742.0 
85.7 
518.0 
1001.0 
169,2 
162.5 
156.1 
28.0 
149.7 
706.5 
363.1 
51.5 
66.0 
137.7 
10.5 
10.8 
24.1 
17.4 
90.8 
90.8 
91.7 

K 

12.1 
1.2 
3.9 
5.5 
7.8 
16.8 
20.3 
14.1 
37.9 
7.4 

167.0 
14.1 
11.7 
18.8 
19.2 
4.7 
10.6 
61.4 
63.0 
62.6 
21.5 
3,1 
3.1 
3.9 
2.7 
5.1 
6.6 
62.6 
189.2 
3.9 

67.6 
3.9 
2.3 
16.0 
14.8 
5.1 
9.7 
10.5 
37.8 
4.7 
7.0 
5.5 
1.6 
1.6 
0.8 
3.9 
8,2 
2,3 
1.2 

m| 

0 
0 
0 

21,6 
0 

69.6 
199.2 
13.2 
54.0 
12.0 
13.2 
0 
0 
0 

22.8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

22.8 
0 
0 
0 
0 

12.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

20.4 

lf\ 
HCO3 

222.7 
109.8 
158.6 
234.3 
379.5 
371.0 
41.5 
458.9 
445.4 
361.2 
378.3 
203.8 
41.5 
366.1 
311.2 
185.5 
289.2 
164.7 
162.3 
136.7 
211.1 
162.3 
181.8 
175.7 
146.4 
131.8 
137.9 
224.5 
817.6 
196.5 
502.8 
290.4 
310.0 
288,0 
311.2 
255.8 
154.9 
181.8 
143.9 
134.2 
184.2 
124,4 
36.6 
31.7 
108.5 
207.4 
283.0 
256,2 
67.1 

Cl 

178.0 
3.2 
80.1 
70.9 
67.0 
29.4 
23.7 
22,3 
606.9 
26,6 

1593.6 
227.3 
14.2 
151.0 
153.2 

.4 
828.5 
1285.2 
1353.6 
1370.3 
602.7 
10.3 
12.1 
80.5 
15.6 
104.2 
132.2 
1314.2 
3040.4 
19.5 
301.3 
302.4 
26.2 
74.4 
69.8 
17.4 
101.8 
269.4 
232.2 
27.7 
47.5 
150.1 
0.1 
0.7 
1.4 
1.1 
14.2 
20.8 
14.5 

•"so";" 

178.7 
96.1 
739.7 
186.4 
194.0 
101.8 
71.1 
59.6 
475.5 
147.9 
263.2 
159.5 
1604.2 
376.6 
374.6 
63.4 
647.5 
196.0 
169.1 
115.3 
138.3 
50.0 
69.2 
67.2 
76.8 
96.1 
107.6 
107.0 
1229.6 
61.5 
376.5 
2017.3 
98.0 
111.4 
105.7 
88.4 
299.5 
1372.8 
3129.6 
1296.0 
1478.4 
107.5 
44.2 
40.3 
26.4 
21.6 
72.0 
64.2 
84.0 



Page 3 

Field 
# 

Gila 5 
Gila 6 
Gila 7 
Gila 8 
Gila 9 
Gila 10 
Gila 11 
LDl 
LD2 
LD3 
LD4 
LD5 
LD6 
LD7 
LD8 
LD9 
LDIO 
LDll 
LD12 
LDl 3 
LD14 
LD15 
LD16 
LDl 7 
LDl 8 
Gila 20 
Gila 21 
Gila 22 
Gila 23 
Gila 24 
Gila 25 
Gila 26 
Gila 27 
Gila 28 
Gila 29 
Gila 30 
MFGl 
MFG2 
MFG3 
MFG4 
Rl 
R2 
TRl 2 
TRl 3 
TRl 4 
TRl 5 
TRl 6 
TRl 7 
TRl 8 
TRl 9 

Lab 
# 

32 
33 
34 
35 
36 
37 
38 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
206 
207 
208 
209 
210 
211 
212 
213 

TDS 

408 
416 
548 
516 
320 
344 
428 
564 
816 
740 
592 
796 
208 
208 
184 
176 
156 
200 
136 
132 
160 
212 
164 
168 
320 
236 
200 
260 
292 
332 
400 
444 
472 
272 
544 
672 
196 
188 
192 
168 
500 
784 
2536 
3068 
3124 
3048 
4660 
2812 
2728 
2628 

pH 

8.19 
8.15 
7.92 
8.08 
8.15 
7.84 
7.82 
8.09 
7.86 
7.48 
7.94 
7.82 
7.92 
7.82 
7.57 
7.39 
7.31 
7.74 
6.88 
7.00 
8.80 
8.11 
7.94 
8.06 
8.15 
8.66 
8.33 
9.10 
8.53 
8.13 
8.04 
7.64 
8.79 
9,36 
8.00 
7.98 
8.08 
8.07 
8.09 
8.15 
8.40 
7.96 
7.37 
7.45 
7.40 
7.38 
7.53 
7.73 
7.81 
7.53 

Ca 

10.6 
10.4 
15.4 
18,4 
31,6 
32,0 
39.8 
7.6 

28.0 
117.4 
10.2 
15.6 
22.0 
40.3 
26.0 
21.0 
17.8 
16.6 
15.8 
8.2 
2.4 

27.6 
29.4 
21.2 
16,4 
6.8 
10.6 
2.8 
10.4 
18.4 
8.2 
36.1 
2.4 
1.0 

87.0 
10.0 
20.4 
19.2 
16.8 
14.8 
38.5 
91.6 
261.5 
331.3 
542.3 
575.9 
330.1 
438.3 
294.2 
417.6 

Mg 

0.1 
0.2 
0.1 
0.8 
13.0 
18.1 
13.2 
1.4 
2.7 

18.7 
1.8 
1.3 
7.3 
4.9 
2.2 
3.2 
3.3 
4.8 
2.9 
1.7 
0.5 
3.2 
1.7 
0.7 
0.6 
1.6 
3.5 

<0.1 
0.6 
1.3 
0.8 
6.9 
0.1 
<0.1 
16.5 
1.3 
2.6 
1.6 
1.6 
1.5 

16.5 
27.3 
92.0 
120.8 
135.4 
140.1 
284.1 
160.1 
129.3 
128.1 

Na 

mg/1 

CO3 HCO3 Cl SO. 

123,0 
129,7 
151,5 
141,9 
28,9 
24.8 
47.1 
143.2 

,1 
,6 
.3 
.5 
.6 

216 
98 
159 
234 
27 
15.2 
21.1 
6.2 
6.9 
36.8 
13.8 
15.2 
54.7 
16.3 
11 
12 
65 
61 
48 
69 
77.9 
92.4 
118, 
79, 

146, 
87, 
34, 
190, 
40.0 
41.8 
43 
37 
97 
114 
451 
453 

44.8 
40.0 
599.3 
54.2 
193.6 
94.9 

.4 

.3 

.7 

.6 

.9 

.6 

3.1 
3.1 
3.5 
2.7 
3.5 
4.3 
5.1 
5.9 
11,7 
10,2 
1,5 
5.5 
2.0 
2.0 
1.2 
4.5 
6.2 
5.1 
3.5 
2.7 
0.4 
3.1 
2.3 
1.5 
1.2 
1.5 
2.0 
1.2 
1.5 
1.5 
2.0 
1.2 
0.8 
0.4 
7.8 
2, 
1, 
.7 
.6 

0.8 
1.2 
.8 

7.4 
8.2 
14.8 
14.8 
3.5 
3.5 
34.4 
4,3 
5,1 
5,4 

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 

20.4 
0 
0 
0 
0 

13.2 
46.8 

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

.9 

.3 
,3 

108.6 
115,9 
131.1 
125,0 
227,5 
213,5 
236.6 
234,3 
314,8 
218,4 
301.4 
400.3 
147.7 
156.2 
109.8 

65, 
57. 
173, 
37.8 
22.0 

137.9 
124.4 
117.1 

98.8 
173.3 

94.0 
103.7 
40 .3 
75.7 

234.3 
244,1 
290.4 
175.7 
125.7 
390.5 
336.8 
145.8 
128.1 
139.7 
131.2 
233.1 
167.5 
282.5 
244.0 

225, 
236, 
235 
162 
223 

.5 

.6 

.5 

.6 

99 .4 
100.1 
104.3 
115.7 

1.4 
17.0 

8. 
27, 
47, 

116. 
33.0 
50 .7 

3.5 
2 .5 
2 .8 
0 ,7 
1.4 
1,4 
0 .7 
1.4 
4 ,2 
1,0 
0 .1 
0 ,1 
4 .2 
4 .2 
3.9 
5.0 

25.9 
6.4 

13.1 
10.6 
33.0 

2.8 
18.8 
18.8 

.2 

.2 

.9 

.2 

205.0 

3, 
4. 
3. 
3, 

17.0 
25.2 

673.2 
699.8 

20.2 
17.4 

1010.7 
7 .8 

306.6 
82 .6 

69.6 
67.2 

118.0 
93.6 
24.0 
16.2 
50.4 
93.7 

223.8 
181.5 
104.2 
154.6 

19.2 
4 .3 
4 . 3 

33.6 
40 .3 

3.8 
52.8 
40 
16 
13 

5 
9 

32 
64.8 
43.7 
75 .9 

.4 

.0 
,2 
.1 
.1 

99, 
49. 
55. 
45, 

107. 
13.4 
35.0 

142.6 
29.8 
31.7 
28.3 
19.2 

176.8 
397.2 
792.5 
992.3 

1677.2 
1809.8 
1527.4 
1588.8 
1050.4 
1332.8 



• 

Field 
# 

TRl 10 
TRl 11 
TRl 12 
TRl 13 
TRl 14 
TRl 15 
TRl 16 
TRl 17 
TRl 18 
TR2 1 
TR2 2 
TR2 3 
TR2 4 
TR2 5 
TR2 6 
TR2 7 
TR2 8 
TR2 9 
TR2 10 
TR2 11 
TR2 12 
TR2 13 
TR2 14 
TR2 15 
W-50 
W-51 
W-52 
W-53 
W-54 
W-55 
W-56 
W-57 
W-58 
W-59 
W-60 
W-61 
W-62 
W-63 
W-64 
W-65 
W-66 
W-67 
W-68 
W-69 
W-70 
W-71 
W-72 
W-73 

Lab 
# 

214 
215 
216 
217 
218 
219 
220 
221 
222 
223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 

TDS 

2968 
2872 
1256 
3484 
4052 
1972 
1632 
484 
3636 
1112 
288 
180 
316 
3224 
544 
3220 
1540 
2188 
2128 
3040 
1120 
820 
1184 
1000 
532 
692 
880 
960 

1,092 
912 
492 

1,344 
956 
864 
432 
620 

2,440 
2,896 
2,832 
843 

2,600 
2,740 
2,748 
1,168 
2,520 
736 
808 
516 

pH 

7.54 
7.59 
7.69 
7.57 
7.65 
7.53 
8.03 
7.85 
7.66 
7.69 
8.12 
8.61 
8.03 
7.27 
8.26 
7.75 
8.16 
7.43 
7.86 
8.19 
8.34 
8.47 
8.04 
8.12 
7.88 
8.77 
8.51 
8.88 
7.98 
8.11 
8.35 
8.03 
7.77 
7.99 
7.91 
7.44 
7.95 
8.34 
7.91 
7.95 
8.38 
8.29 
7.36 
8.70 
8.35 
8.52 
8.06 
8,39 

Ca 

505,8 
272,7 
159.7 
486.2 
521.0 
202.2 
117.2 
74.7 
570.5 
153.1 
43.9 
4.2 
48.1 
617.8 
74.7 
603.0 
135,9 
173,3 
126,2 
308.2 
101.8 
61.5 
138.7 
129.2 
18.8 
7.4 
8.0 
11.6 
0.4 
1.8 
25.2 
17.8 
19.2 
8.2 
25.2 
48.1 
31.3 
24.4 
58.1 
30.5 
8.6 
20.2 
65.2 
1.4 
9.0 
4.2 
29.8 
14.2 

Mg 

152.0 
113.4 
67.6 
108.7 
169.8 
85.8 
58.9 
33.6 
173.9 
70.5 
25.1 
30.0 
32.0 
98.7 
44.6 
64.5 
88.1 
149.0 
96.1 
100.5 
42.3 
21.5 
77.3 
48.5 
16.5 
3.9 
6.2 
8.7 
0.1 
1.1 
13.4 
13.4 
8.5 
2.7 
4.5 
14.1 
15.7 
6.2 
22.1 
18.5 
3.2 
5.5 
19.8 
0.2 
2.9 
2.4 
16.9 
3.4 

Na 

64.1 
413.1 
92.6 
327.1 
252.6 
295.2 
257.5 
30.8 
178.4 
85.5 
5.1 
5.3 
13.1 
140.2 
31.3 
220.7 
138.6 
226.2 
341.1 
346.0 
173.8 
178.2 
366.9 
73.6 
144.6 
220.2 
230.3 
293.8 
333.3 
261.6 
128.0 
432.7 
302.1 
269.2 
115.2 
144.6 
855.7 
922.8 
908.8 
233.8 
1023.5 
859.6 
881.0 
416.1 
900.7 
265.3 
227.4 
137.7 

K 

3.5 
16.8 
5.1 
10.5 
12.1 
9.4 
10.9 
2.7 
10.2 
3.9 
0.8 
2.3 
1.6 
2.7 
0.8 
7.0 
3.9 
9.4 
12.9 
75.8 
7.0 
3.1 
7.4 
3.5 
2.0 
1.6 
2.7 
3.9 
1.2 
7.0 
1.6 
10.6 
17.6 
10.9 
7.0 
7.0 
14.9 
4.7 
79.4 
9.8 
6.3 
4.3 
75.4 
3.9 
3.5 
2.3 
9.4 
1.2 

CO3 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

24.3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

49.5 
0 

48.3 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

46.2 
0 
0 

25.5 
0 

24.3 
0 
0 

mg/1 ---

HCO3 

188.5 
221.5 
150.1 
247.7 
219.0 
263.6 
273.4 
236.7 
240.4 
270.9 
228.8 
92.1 
116.6 
67.7 
299.0 
150.1 
150.1 
101.9 
166.0 
99.4 
263.6 
270.9 
292.3 
188.5 
185.5 
323-4 
444.2 
231.2 
510.1 
403.3 
177.0 
371.6 
512.5 
317.9 
161.7 
142.8 
522.9 
341.1 
1598.0 
232.5 
585.1 
327.0 
1565.7 
367.3 
657.8 
245.3 
208.7 
270.9 

Cl 

36.2 
647.0 
106.4 
424.4 
243.2 
359.8 
297.4 
23.4 
65.2 
118.8 
0.7 
3.2 
11.0 
146.1 
28.3 
236.1 
244,6 
300,6 
511.2 
520.0 
148.2 
72.0 
296.0 
33.0 
67.7 
39.3 
40.1 
122.3 
61.0 
74.0 
57.8 
161.7 
88.3 
80.1 
54.2 
125.5 
449.9 
122.3 
368.0 
269.4 
589,6 
112,4 
338.9 
234.7 
512.6 
193.9 
275.8 
31.9 
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SO, 

1695.0 
927.0 
538.4 
1491.8 
1827.6 
697.4 
485.6 
150.3 
2145.0 
421.7 
21.1 
33.6 
106.1 
1924.1 
122.0 
1730.1 
504.8 
918.3 
618.1 
1059.5 
337.2 
282.4 
732.9 
465.9 
159.0 
83.1 
111.4 
220.9 
192.6 
164.3 
137.8 
450.0 
245.4 
247.3 
111.4 
172.9 
847.2 
1491.8 
450.0 
91.7 
794.4 
1367.4 
423.6 
236.8 
635,4 
67.2 
79.2 
60.0 



Page 5 

Field 
# 

W-74 
TR3 1 
TR3 2 
TR3 3 
TR3 4 
1 X\«J T^ 

TR3 5 
TR3 6 
TR3 7 
TR3 8 
TR3 9 
TR3 10 
W-75 
W-76 
W-77 
W-78 
W-79 
W-80 
W-81 
W-82 
W-83 
W-84 
ANl 
AN2 
AN3 
AN4 
ANS 
AN6 
AN7 
AN8 
AN9 
ANIO 
ANll 
AN12 
AN13 
AN14 
AN15 
AN16 
AN17 
AN18 
AN19 
AN20 
AN21 
AN22 
AN23 
N/A 
N/A 
N/A 
N/A 
N/A 

Lab 

262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 
277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 

TDS 

328 
2244 
1208 
332 
1460 
2876 
2252 
3156 
560 
2000 
192 
340 
380 
676 
904 

1,152 
608 
832 

3,020 
6,764 
576 
300 
360 
380 

1,372 
1,184 
1,020 
624 
272 
384 
524 
688 
384 
420 
340 
240 
384 
524 
352 
675 
628 
404 
396 
384 
192 
224 
116 
240 
76 

pH 

8.61 
7.56 
8.20 
7.81 
7.26 
7.47 
7.94 
7.56 
7.87 
7.49 
7.93 
8.74 
8.13 
8.31 
8.12 
7.98 
8.29 
7.86 
7.48 
7.60 
7.96 
7.88 
8.00 
8.29 
7.59 
7.82 
8.00 
7.52 
7.83 
7.85 
7.92 
7.68 
7.73 
8.26 
7.75 
7.93 
8.39 
8.17 
8.43 
8.33 
7.41 
8.27 
8.41 
8.44 
8.12 
8.44 
7.89 
8.45 
8.02 

Ca 

32.3 
90.0 
13.4 
59.7 
69.1 
428.4 
180.5 
616.4 
63.1 
205.2 
20.2 
1.2 
12.4 
11.2 
23.4 
19.0 
9.0 
15.2 
166.7 
253.7 
18.4 
26.2 
13.0 
39.7 
79.7 
122.0 
125.2 
60.5 
28.8 
19.8 
29.8 
81,8 
34.5 
25.0 
26.0 
18.2 
30.7 
30.7 
31.3 
81.0 
76.1 
39.9 
25.4 
22.0 
14.2 
14.0 
9.0 
24.4 
12.4 

Mg 

16.6 
38.9 
18.5 
27.1 
93.5 
74,5 
95,3 
59.9 
27.8 
73.9 
3.0 
0.1 
4.5 
4.2 
10.2 
6.6 
3.0 
7.0 
50.8 
126.9 
8.4 
2.2 
1.6 
3.8 
8.3 
25.3 
14.6 
9.7 
2.7 
4.7 
8.5 
9.1 
3.0 
1.8 
1.8 
2.5 
3.0 
5.7 
3.2 
23.5 
7.2 
6.3 
2.5 
2.1 
1.3 
1.3 
2.3 
4.2 
2.4 

Na 

41.6 
631.0 
377.7 
16.3 
242,5 
253.6 
412.2 
158.8 
40.0 
315.4 
26.0 
115.9 
100.5 
216.3 
252.6 
381.4 
195.2 
297.2 
762.6 
1766.8 
164.4 
54.0 
115.4 
66.9 
353.3 
178.6 
161.4 
134.3 
55.6 
98.2 
112.2 
110.6 
77.9 
103.4 
70.3 
49.6 
89.9 
129.2 
67.8 
74.5 
91.7 
74.5 
93.8 
53.4 
35.2 
34.0 
9.9 
31.5 
7.1 

K 

3.1 
34.8 
3.1 
1.2 
10.9 
4.7 
18.0 
8.6 
4.7 
11.3 
4.7 
2.3 
1.2 
1.2 
2.0 
10.6 
2.3 
2.7 
8.2 
28.9 
2.3 
2.0 
2.0 
2.7 
14.1 
8.2 
6.6 
4.3 
2.3 
3.1 
3.5 
4.3 
2.7 
3.9 
2.3 
2.0 
2.7 
7.0 
2.7 
2.7 
3.5 
3.5 
2.3 
2.0 
0.8 
0.8 
1.2 
1.6 
1.2 

• mg/i 

^03 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

32.4 
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 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

"C03" " 

197.1 
375.2 
416.1 
240,4 
228.8 
91.5 
234,3 
171.4 
341.7 
270.9 
110,4 
140,9 
225.1 
317.9 
361.8 
460.7 
311.8 
326.4 
276,4 
200.7 
411.9 
151.3 
241.0 
207.4 
228.8 
172.1 
83.6 
195.2 
170.8 
81.1 
156.8 
202.0 
185.5 
167.8 
176.3 
139.1 
178.8 
237.4 
157.4 
181.8 
187.9 
186.7 
172.1 
148.0 
82.0 
97.6 
54.3 
109.8 
51.2 

Cl 

12.0 
742.4 
185.8 
22.0 
239.7 
382.9 
109.2 
145.7 
16.0 

411.2 
8.1 
23.4 
20.9 
49.3 
75.5 
96.8 
84.4 
210.6 
882.8 
796.7 
14.5 
7.1 
23.7 
15.6 
122.7 
144.3 
117.0 
68.1 
3.5 
59.2 
53.9 
38.3 
8.5 
27.3 
1.8 
6.4 
19.8 
29.4 
27.3 
42.5 
64.2 
9.6 
20.9 
2.1 
1.4 
1.1 
0.4 
18.8 
0.4 

SO. 
4 

54,7 
405.9 
303.5 
47.6 
580.7 
1244.5 
1271.4 
1659.5 
74.0 
618.1 
22.1 
46.6 
49.5 
169.5 
229,6 
339.1 
70.6 
91.3 
588.4 
1677.7 
50.0 
42.8 
44.0 
64.8 
492.8 
351.9 
369.1 
167.7 
51.6 
107.3 
111.7 
198.6 
74.8 
84.1 
58.8 
38.4 
86.9 
113.3 
58.8 
197.0 
124.9 
88.5 
76.4 
51.6 
44.0 
23.2 
11.6 
26.4 
8.8 
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Field 
# 

Lab 
# 

TDS pH Ca Mg Na 

• mg/1 

CO, HCO. Cl SO, 

TR4 1 
TR4 2 
TR4 3 
TR4 4 
TR4 5 
TR4 6 
TR4 7 
TR4 8 
TR4 9 
TR4 10 
TR5 1 
TR5 2 
TR5 3 
TR5 4 
TR5 5 
TR5 6 
TR5 7 
TR5 8 
TR5 9 
TR5 10 
TR5 11 
TR5 12 
TR5 13 
NMl 
NM2 
NM3 
NM4 
NM5 
NM6 
NM7 
NM8 
NM9 
NMIO 
NMll 
NMl 2 
NMl 3 
NM14 
NM15 
NM16 
NMl 7 
NM18 
NM19 
NM20 
NM21 
NM22 
NM23 
NM24 
NM25 
NM26 

311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 
331 
332 
333 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 

2732 
880 
1084 
596 
2476 
724 
1992 
696 
1608 
620 
580 
348 
376 
420 
248 
368 
360 
364 
888 
300 
300 
356 
276 
432 
452 
464 
460 
448 
400 

1,084 
2,772 
536 
484 
388 
296 
946 
416 

1,124 
1,080 
1,228 
1,072 
2,652 
2,668 
2,576 
512 
272 
284 
356 
56 

7.79 
8.00 
8.05 
8.25 
7.27 
7.66 
7.56 
7.59 
7.22 
8.34 
7.81 
7.49 
7.88 
7.68 
7.34 
7.44 
7.62 
8.21 
7.81 
7.52 
7.64 
7.24 
8.32 
9.09 
9.10 
8.16 
9.01 
9.03 
9.10 
7.97 
6.56 
7.72 
8.08 
7.74 
7.75 
8.32 
7.90 
6.51 
6.50 
6.50 
6.62 
7.03 
7.20 
7.74 
8.56 
7.90 
8.31 
8.35 
7.17 

498.4 
152.9 
175.1 
93,8 
460.7 
66.9 
243,1 
77,1 
274.9 
54.9 
21.0 
3.2 
13.8 
38.7 
8.0 
44.5 
61.3 
27.4 
30.7 
48.3 
7.6 
11.4 
27.4 
4.8 
3.6 
5.8 
3.6 
3.2 
3.2 
4.0 

264.7 
84.0 
71.7 
66.9 
80.2 
23.4 
41.7 
137.7 
141.9 
119.8 
138.9 
21.6 
20.2 
11.6 
10.0 
43.9 
38.7 
14.8 
5.2 

150.7 
62.1 
60.5 
40.0 
95.9 
72.0 
108.7 
41.0 
76.0 
27.8 
6.3 
.5 
3.9 
9.0 
1.1 
7.3 
12.7 
.4 

3.3 
6.9 
.4 
1.0 
2.3 
0.1 
0.1 
0.2 
0.1 
0.1 
0.1 
1.2 

208.2 
18.7 
35.2 
28.6 
7.4 
15.5 
20.7 
55.3 
57.4 
49.1 
56.5 
7.6 
7.4 
4.8 
0.6 
8.1 
5.8 
1.4 
1.5 

109.9 
26.2 
43.9 
33.5 
33.5 
59.5 
95.9 
43.2 
67.8 
104.1 
143.9 
92.6 
77.2 
70.3 
55.9 
24.8 
17.7 
70.8 
204.6 
10.8 
64.1 
85.7 
54.7 
180.5 
180.5 
173.8 
185.3 
186.2 
184.1 
440.7 
91.0 
39.8 
34.0 
50.0 
19.8 
305.1 
95.2 
191.0 
185.3 
186.2 
183.2 
993.1 
993.1 

1,017.7 
160.2 
22.7 
37.5 
94.2 
1.8 

6.6 
3.5 
3.9 
2.3 
2.7 
5.5 
5.5 
2.7 
5.9 
10.6 
10.2 
.4 

5.5 
4.7 
.8 

8.6 
9.4 
3.5 
14.8 
1.9 
.4 

4.3 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
5.9 
1.2 
5.5 
2.7 
5.9 
5.9 
2.3 
4.7 
2.7 
16.8 
16.8 
16.8 
16.8 
36.0 
36.0 
34.8 
4.3 
1.9 
3.5 
4.3 
0.8 

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

21.6 
19.2 
0 

18.0 
20.4 
20.4 
0 
0 
0 
0 
0 
0 
9.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

259.9 
206.8 
262.4 
242.2 
244.1 
287.4 
323.4 
265.4 
169.0 
289.8 
270.9 
238.0 
226.4 
278.8 
145.2 
225.1 
281.3 
233.1 
207.4 
203.8 
190.4 
213.6 
220.3 
69.5 
72.0 
120.8 
78.1 
73.2 
73.2 

1145.9 
108.6 
245.3 
312.4 
313.6 
235.5 
640.7 
319.7 
696.8 
705.4 
699.2 
695.6 
2172.2 
2245.4 
2123.4 
112.3 
150.1 
152.5 
283.1 
28.1 

54.2 
9.2 
26.9 
16.7 
12.4 
70.6 
72.7 
36.9 
58.1 
39.3 
24.8 
10.6 
11.3 
14.9 
10.3 
3.5 
4.9 
13.8 
23.4 
1.1 
1.1 
15.6 
6.4 

153.1 
151.0 
148.9 
152.1 
153.9 
151.0 
29.8 
25.9 
59.6 
40.1 
25.9 
30.1 
27.3 
21.6 
107.8 
107.8 
108.5 
107.4 
235.4 
237.2 
251.7 
89.0 
11.3 
0.3 
0 
0 

1368.6 
383.8 
400.3 
183.7 
1096.0 
220.6 
713.7 
145.7 
763.8 
145.7 
138.3 
19.2 
21.1 
49.0 
19.2 
18.2 
19.2 
19.2 
312.2 
11.5 
13.4 
17.3 
10.6 
80.7 
79.7 
80.7 
80.7 
78.8 
81.6 

' 23.0 
1383.3 
76.8 
72.0 
78.8 
41.3 
205.6 
109.5 
238.2 
234.4 
238.2 
219.0 
187.3 
187.3 
196.9 
144.1 
49.0 
66.3 
25.0 
3.8 



« 

Field 
# 

NM27 
NM28 
NM29 
NM30 
NM31 
NM32 
NM33 
NM34 
PVl 
PV2 
PV3 
PV4 
PV5 
PV6 
PV7 
PV8 
PV9 
PVIO 
PVll 
TI 
T2 
T3 
T4 
T5 
T6 
T7 
T8 
T9 
TIO 
TU 
T12 
T13 
T14 
T15 
NM50 
NM51 
NM52 
STROM 
RKl 
RK2 
RK3 
RK4 
RK5 
RK6 
RK7 
RK8 
RK9 
RKIO 
RKll 
RK12 

Lab 
# 

407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 

TDS 

184 
112 
552 
396 
584 
232 

3,164 
216 

11,352 
3,652 
836 
944 

3,384 
4,696 
3,900 
936 
640 
704 
812 
288 

1,968 
1,616 
448 

1,316 
2,836 
208 
632 

5,208 
12,012 
1,096 
3,656 
2,616 
244 
660 
252 
376 
212 
768 

1,136 
1,900 
520 
332 

1,584 
1,716 
1,632 
1,832 
552 
796 
144 
548 

pH 

8.10 
8.14 
7.36 
7.43 
8.14 
8.25 
7.00 
9.23 
7,89 
8.27 
7.90 
7.88 
7.97 
7.41 
8.04 
7.30 
8.56 
8.49 
8.39 
7.67 
7.53 
7.73 
8.35 
8.58 
7.46 
8.18 
8.21 
7.01 
8.03 
7.98 
8.09 
9.22 
8.07 
7.87 
7.70 
8.92 
8.10 
1.74 
7.22 
7.54 
7.55 
7.71 
6.96 
7.32 
7.56 
7.58 
7.83 
7.77 
7.33 
7.49 

Ca 

16.8 
18.8 
27.4 
28.8 
22.8 
32,5 
154.3 
2.2 

923.8 
529.0 
116.4 
124.4 
527.8 
487.2 
524.6 
127.8 
96.2 
97.0 
86.6 
80.2 
149.1 
141.7 
39.7 
31.7 
264.7 
68.1 
90.2 
439.5 
99.8 
41.1 
269.3 
5.0 
56.3 
106.6 
34.5 
1.2 
35.1 
74.1 
164.7 
299.4 
101.2 
23.6 
255.5 
264.3 
232.8 
250.0 
101.8 
141.3 
23.6 
95.8 

Mg 

4.8 
5.2 
5.1 
5.5 
5.2 
7.8 
25.5 
0.1 

175.0 
138.3 
42.8 
45.3 
86.1 
322.7 
206.4 
41.9 
31.2 
31.0 
54.4 
8.4 
83.0 
62.1 
1.6 
7.8 
70.8 
2.6 
13.4 
112.7 
111.6 
13.9 
100.9 
28.6 
15.80 
55.67 
5.6 
.01 

19.1 
11.5 
48.6 
61.1 
17.4 
3.9 
47.4 
53.7 
43.5 
53.9 
17.5 
26.5 
4.7 
20.0 

Na 

20.5 
21.1 
128.0 
72.4 
149.2 
12.9 
805.6 
47.3 

2366.7 
71.7 
20,9 
21.1 
36.3 
215.9 
75.8 
29.2 
18.1 
20.0 
21.1 
23.5 
430.6 
358.4 
173.1 
407.4 
554.3 
22.3 
108.5 
1080.5 
3490.8 
335.9 
775.9 
1011.8 
14.0 
36.1 
58.2 
152.4 
17.5 
46.4 
42.8 
100.9 
24.1 
63.4 
86.9 
144.4 
128.7 
102.8 
40.2 
41.2 
7.4 
24.6 

K 

2.7 
2.7 
8.6 
6.6 
12.5 
3.5 
76.6 
0.2 
17.2 
6.2 
1.2 
1.5 
2.7 
14.1 
5.1 
1.5 
2.0 
1.5 
2.0 
10.56 
8.21 
11.7 
2.35 
3.5 
2.74 
0.39 
1.17 
13.3 
16.4 
2.74 
12.5 
18.4 
3.13 
12.51 
1.6 
0.8 
5.9 
3.9 
1,6 
1.6 
1.2 
0.4 
2.3 
0.4 
0.8 
1.6 
3.5 
2.0 
0.4 
1.6 

mg/1 -

COj 

0 
0 
0 
0 
0 
0 
0 

16.8 
0 
0 
0 
0 
0 
0 
0 
0 

14.4 
13.2 
7.2 
0 
0 
0 
0 

13.2 
0 
0 
0 
0 
0 
0 
0 

82.8 
0 
0 
0 

12.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

HCO3 

108.6 
109.8 
217.2 
192.8 
196.5 
133.0 
876.2 
61,0 
186,7 
135.4 
157.4 
205.1 
131.8 
209.9 
130.6 
236.7 
186.7 
166.0 
172.1 
283.1 
403.9 
314.8 
461.3 
402.7 
441.8 
177.0 
357.6 
803.0 
235.5 
441.8 
713.9 
297.8 
249.0 
488.1 
200.1 
181.8 
194.5 
0 
61.0 
435.7 
260.0 
128.1 
378.3 
323.4 
246.5 
244.1 
225.8 
280.7 
28.1 
166.0 

Cl 

0.7 
2.5 
52.1 
24.8 
57.1 
0 

176.9 
0 

3843.4 
79.1 
14.2 
12.8 
90.0 
159.5 
15.2 
13.8 
7.4 
10.3 
16.7 
8.5 

296.4 
302.4 
18.1 
57.8 
209.2 
4.6 
19.5 
30.8 
128,7 
39.7 
292.5 
449.9 
1.8 
2.8 
13.8 
2.5 
1.4 
62.4 
47.5 
113.8 
19.8 
15.6 
163.8 
131.9 
108.1 
216.3 
26.2 
37.9 
2.1 
18.1 
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SO4 

20.2 
21.2 
121.0 
60.5 
137.4 
31.7 

1330.4 
30.7 
224.78 
1690.7 
338.1 
338.1 
1436.1 
2391.9 
2017.3 
318.9 
211.3 
228.6 
322.8 
48.0 
803.1 
674.4 
72.1 
482.2 
2160.4 
214.7 
527.9 
2977.9 
7367.9 
903.0 
1705.1 
1335.3 
219.5 
561.0 
56.7 
142.2 
40.3 
32.7 
390.0 
653.7 
150.0 
96.5 
436,6 
713,7 
631.1 
552,8 
181.5 
265.1 
62.9 
199.3 
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Field 
# 

RK13 
RK14 
RK15 
RK16 
RKl 7 
RK18 
RKl 9 
RK20 
RK21 
RK22 
RK23 
RK24 
RK25 
W85 
W86 
W87 
W88 
W89 
GGl 
GG2 
GG3 
GG4 
GG5 
SAl 
SA2 
SA3 
SA4 
SA5 
SA6 
SA7 
SA8 
SA9 
SAIO 
SAll 
SA12 
SA13 
SA14 
SAl 5 
SA16 
SA17 
SAl 8 
SA19 
SA20 
US98 
US99 
USIOO 
US 101 
US102 

Lab 
# 

457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 
571 
572 
573 

TDS 

3,476 
1,472 
116 

1,580 
876 

1,316 
700 

2,464 
980 

1,728 
1,920 
1,128 
1,996 
752 
732 
560 
516 
388 

7,552 
2,348 
888 
312 
392 

9,140 
536 
280 
284 
360 
396 
352 
304 

1,032 
420 
304 

2,036 
1,060 
4,164 
612 
700 
504 

1,020 
2,124 
408 
124 
116 
184 
480 
804 

pH 

7.71 
7.79 
7.19 
7.32 
8.99 
7.85 
7.15 
6.88 
7.60 
7.64 
7.61 
7.74 
7.73 
8.21 
7.82 
8.54 
8.61 
8.15 
8.40 
7.44 
9.18 
7.86 
7.49 
7.12 
7.51 
7.70 
7.60 
7.54 
7.47 
7.35 
7.83 
7.16 
7.56 
7.79 
7.29 
7.21 
7.31 
7.53 
7.72 
7.29 
7.44 
7.20 
7.53 
8.01 
7.45 
7.61 
7.82 
7.66 

Ca 

485.2 
220.2 
18.4 

254.7 
4.6 

161.5 
116.2 
414.8 
126.6 
172.1 
240.5 
205.2 
238.5 
9.8 
26.4 
10.0 
6.4 
17.2 

150.7 
156.1 
35.3 
46.1 
103.0 
645.3 
108.2 
85.6 
86.2 

107.4 
108.2 
99.2 
60.3 
163.5 
94.6 
47.9 
302.8 
168.7 
567.7 
81.0 
97.6 
89.2 

181.0 
305.8 
96.2 
18.0 
19.6 
32.5 
27.0 
38.3 

Mg 

167.8 
34.3 
3.0 

39.9 
11.1 
40.0 
22.8 

137.8 
39.6 
53.8 
81.4 
31.7 
75.5 
3.9 
4.2 
17.7 
5.8 
3.0 

414.3 
111.7 
65.6 
21.4 
20.3 
186.0 
25.9 
17.5 
12.0 
12.9 
22.8 
21.5 
25.0 
68.7 
32.2 
23.1 

101.5 
59.3 
239.5 
48.4 
46.5 
46.8 
65.4 
122.5 
14.9 
5.3 
6.3 
10.2 
12.1 
23.0 

Na 

390.4 
104,6 
9,9 
83.4 
306.9 
139.1 
36.8 
118.6 
83.4 
184.1 
112.9 
56.8 
119.5 
259.3 
244.6 
172.9 
192.6 
119.5 
1481.9 
423.5 
166.2 
28.5 
25.3 

2030.4 
23.7 
12.9 
4.8 
5.5 
9.8 
3.9 

14.2 
74.0 
9.2 
43.2 
81.6 
13.1 

131.0 
23.0 
25.3 
9.2 
13.8 
16.1 
9.9 
19.1 
8.7 
15.4 
158.6 
273.4 

K 

2.3 
3.9 
0.8 
2.3 
2.3 
2.7 
1.2 
4.3 
2.0 
3.5 
3.5 
1.6 
1.6 
9.8 
18.0 
6.6 
7.0 
3.9 

86.0 
16.8 
9.4 
2.0 
2.7 
37.1 
0.8 
0.4 
6.4 
0.4 
0.8 
0.8 
1.2 
4.7 
1.2 
1.2 
2.7 
1.7 
2.7 
1.7 
2.0 
1.7 
2.0 
5.1 
0.4 
2.3 
3.9 
5.5 
0.4 
0.4 

"ig/ i -

^°3 

0 
0 
0 
0 

39.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

20.4 
9.6 
28.8 
0 

28.8 
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 

HC03 

205.0 
324.6 
33.0 

346.6 
163.5 
177.0 
240.4 
535.7 
228.2 
101.3 
273.4 
272.1 
878.0 
372.2 
346.6 
263.6 
256.3 
201.4 
438.1 
504.0 
86.6 
208.7 
385.6 
130.6 
368.5 
301.4 
308.7 
372.2 
428.3 
402.7 
225.8 
399.0 
272.1 
253.8 
201.4 
285.6 
205.0 
300.2 
228.2 
232.4 
312.4 
296.5 
356.3 
129.3 
101.3 
185.5 
477.1 
641.9 

Cl 

745.9 
95.7 
3.2 

113.8 
149.6 
147.5 
53.2 
272.3 
103.9 
95.4 
220.9 
124.4 
194.3 
61.3 
52.8 
53.9 
46.4 
36.9 

1111.4 
319.4 
123.0 
7.8 
2.5 

2476.7 
73.4 
4.2 
1.8 
1.4 
1.8 
0.7 
10.6 
28.0 
3.2 

11.3 
44.3 
4.2 

115.6 
16.0 
8.1 
3.2 
8.5 
4.2 
4.2 
1.4 
1.4 
0,7 
22.3 
97.5 

SO4 

1377.0 
470.2 
46.1 
490.9 
288.7 
466.4 
176.3 
872.7 
282.9 
782.9 
597.5 
320.4 
691.2 
205.6 
245.9 
171.0 
141.2 
90.3 

3535.1 
922.2 
426.5 
83.6 
78.8 

2958.7 
110.5 
53.8 
8.6 
20.2 
14.4 
7.7 
73.0 

489.9 
163.3 
69.2 

1071.1 
441.1 
2219.0 
180.6 
303.5 
182.5 
474.5 
1012.5 
17.3 
4.8 
17.3 
3.8 

50.9 
93.2 



* 

• 

* 

Field 
# 

Lab 
# 

TDS pH Ca Mg Na K 
-- mg/1 

CO3 HCO3 

Page 9 

Cl SO4 

US90 
US91 
US92 
US93 
US94 
US95 
US 96 
US97 
US98 
US105 
US 106 
US 107 
US108 
US 109 
USllO 
NM53 
NM54 
NM55 
GGIOO 
GGlOl 
GG102 
US103 
US 104 
LEGGS 
NM56 
SDl 
SD2 
SD3 
SD4 
SD5 
SD6 
SD7 
SD8 
SD9 
SDIO 
SDll 
SD12 
SD13 
SD14 
SD15 
SD16 
SD17 
SD18 
SD19 
SD20 
SD21 
SD22 
SD23 
SD24 
SD25 

574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 

172 
76 
288 
292 
336 
220 
92 
164 
596 
232 
572 

585 220,152 
586 716 
587 486 
588 516 
589 892 
590 40 
591 220 
592 572 
593 624 
594 56 
595 316 
596 352 
597 348 
598 1892 
602 1325 
603 820 
604 2564 
605 1548 
606 1432 
607 1026 
608 4532 
609 464 
610 3388 
611 2844 
612 2244 
613 2262 
614 560 
615 1396 
616 1220 
617 1200 
618 884 
619 1084 
620 2556 
621 2800 
622 816 
623 312 
624 340 
625 576 
626 644 

7.54 
9.05 
7.83 
8.87 
8.62 
7.92 
6.69 
7.45 
7.76 
8.15 
7.77 
8.24 
8.21 
7,46 
7,92 
8.08 
7.17 

11 
51 

8.13 
6.75 
24 
56 
86 
97 

8.20 
7. 
7. 
7. 
7. 
7. 
7, 

76 
88 
54 
61 
60 
43 

8.35 
8.05 
58 
58 

8.02 
8.08 
80 
77 
67 
89 

7.80 
7.67 
7.78 
7.87 
7.46 
8.20 
8.20 
8.42 

62.5 
13.2 
18.0 
12,6 
1.8 
20.0 
9.0 
20.8 
36,1 
23,2 
80.1 
195.2 
12,8 
96,2 
32,3 
31.3 
10.6 
54.1 
37.3 
45.7 
9.4 
39.9 
47.7 

.4 
175.6 
218 
92 
118 
213 
175 
148.5 
437.9 
43 
428 
315 
267 
440 
67 
123.7 
124.1 
168.7 
108.6 
121.0 
304.0 
352.7 
91.8 
29.7 
40.5 
22.0 
46.1 

10.4 
4.9 
3.6 
4.4 
0.5 
9.2 
3 
8 
6 
16 
21 

4,884 

16. 
20, 
58, 
85, 

64 
38 
0 
8 
8 

.9 

.1 

.0 

.9 

.9 

.7 

8.3 
22.4 
8.9 
46.9 
2.3 
8.5 
17.9 
8.5 
2.3 
6.8 
8 5 
2 
4 
63 
48 
4 
5 
0 

35 
30 
18 
37 
34 
35 
22.4 
99.3 
10.3 
69.1 
51.2 
47.8 
10.2 
17.4 
37.3 
32.8 
30.3 
22.9 
26.4 
52.4 
58.8 
14.8 
8.8 
20.1 
6.0 
5.8 

150.3 
7.3 
3.2 
6.2 

172.4 
42.8 
100.7 

66,204.9 
235.9 
42.3 
156.8 
247.8 
3.7 
14.2 
156.3 
152.6 
4.1 
79.1 
76.3 
149.4 
346.2 
175.87 
168.29 
795.2 
252.7 
248.8 
157.3 
890.9 
100.2 

,3 
,7 
.1 
,6 
.6 
.6 
,5 
.5 

603. 
558. 
428, 
138. 
104. 
299. 
245. 
222, 
155.4 
218.6 
432.7 
479.1 
178.9 
62.3 
31.0 
186.9 
167.4 

0.8 
2,7 
0.4 
2.0 
0,4 
3,9 
5,5 
2,3 
10,5 
3,9 
1.9 

1173.0 
0.8 
0.4 
0.8 
9.8 
0.8 
2.0 
6.3 
3.1 
1.2 
3.5 
3.9 
2.0 
9.4 
22.29 
15.25 
9.0 
8.6 
7.4 
7.0 
14.9 
6.3 
39.1 
41.8 
29.3 
4.3 
4.7 
6.7 
6.3 
9.0 
7.0 
5.5 
29.7 
27.4 
16.4 
5. 
3. 
2, 
7. 

0 
14,4 
0 

18,0 
16.8 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

21.6 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

15.0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

10.8 

266.0 
,5 
,2 
,1 
,2 
.6 

91. 
195. 
200. 
289. 
119. 
37.8 
100.1 
139.1 
255,0 
383,2 
238,0 
589.4 

,1 
,2 
.0 
.8 
,2 
.8 
.6 
.5 
,1 
,1 

.3 
,0 
.7 
,1 
.4 
.7 
1 
,5 

,7 
,7 
.9 
,3 

1. 
2. 

10. 
21. 
31. 
1.1 
1,4 
.4 
,8 
,2 
.0 

377. 
361. 
864, 
37. 
239. 
574. 
263. 
41. 
150. 
150. 
189.1 
369.6 
369.76 
279.46 
418.6 
419.8 
320.9 
308.8 
411, 
216. 
507. 
399. 
445. 
269. 
244. 
268. 
261.2 
400.3 
292.9 
297.8 
408.8 
446. 
230. 
231, 
223. 
194.0 
187.3 

1, 
236. 
9. 

118, 
100,937.9 

44.0 
15.6 
38.1 
23.4 
5.0 
1.8 
16.3 
13.5 
1.4 
70.2 
77.6 
58.5 
257.7 
185,77 
132.95 
722.9 
196.1 
186.5 
113.1 
820.0 
49.3 
547.8 
503.4 
329.0 
13.1 
72.7 
314.1 
177.9 
151.7 
137.2 
270.2 
391.1 
384.7 
182.2 
17.0 
18.1 
68.8 
68.1 

5. 
4. 
10. 
11. 
24. 
7. 
15. 
14. 
34. 
7. 
13. 

28,722. 
40. 
97. 
149. 
80. 
5. 
5. 
8. 

267. 
5. 

88. 
88. 
88. 
659. 
480. 
255. 
699. 
589. 
610. 
350. 
1800. 
85. 

1419. 
1139. 
900. 
1099. 
145, 
410. 
479 
479 
269, 
219, 
1039 
1250 
170 
20. 

185.0 
215.2 
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Field 
# 

Lab 
# 

TDS pH Ca Mg Na 

-- mg/1 

K COr HCO, Cl SO, 

SD26 
SD27 
SD28 
SD29 
SD30 
SD31 
SD32 
SD33 
SD34 
Colml 
Colm2 
Colm3 
Colm4 
Pall 
Pal2 
Pal3 
Pal4 
Pais 
ALBQl 
ALBQ2 
ALBQ3 
ALBQ4 
SD35 
Jemezl 
Jemez2 
Jemez3 
Jemez4 
JemezS 
Jemez6 
Jeraez7 
Jemez8 
Jemez9 
SDl 
JUSTl 
A 
B 
C 
D 
E 
F 
G 
H 
I 
AZ178 

627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
691 
692 
693 
694 
695 
696 
697 
698 
699 
780 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
374 

788 
2452 
496 
1268 
884 
456 
1112 
1332 
316 
512 
500 
504 
748 
612 
348 
576 
700 
932 
312 
316 
400 
288 
452 
144 

3496 
162 
172 
1952 
1884 
2156 
170 
184 
2020 
568 
297 
220 

6128 
7740 

11300 
148 
1852 
3040 
3936 
232 

8.22 
7.40 
8,17 
7.70 
7.79 
7.78 
8.09 
8.16 
7.95 
8.20 
7.98 
8.00 
8.08 
7.87 
8.09 
8.22 
8.07 
8.53 
7.90 
7.81 
7.72 
8.34 
8.01 
7.33 
7.06 
7.09 
7.20 
6.89 
6.90 
7.01 
7.27 
7.20 
7.49 

8.09 
7.67 
7.37 
7.19 
6.87 
8.02 
2.52 
2.35 
2.12 
8.48 

,4 
.0 
.9 

38.7 
434.6 
30.1 

187.2 
88.0 
79.8 
89, 

118. 
42. 
4.6 
9.8 

15.6 
13.0 
19.2 
9.6 
7.2 

31.5 
2.4 

40.5 
58.1 
68.3 
5.4 
3.6 
16.2 

285.6 
17.6 
17.8 

129.1 
103.0 
97.2 
20. 
19, 

291, 

5. 
5. 
8. 

322.8 
380.4 
417.8 
3.2 
8.6 

200.2 
121.0 
6.4 

.4 

.7 

.4 

.4 
,6 
.4 

11.9 
13.7 
18.7 
16.0 
27.4 
21.9 
48.9 
66.7 
11.4 
5.3 
9.5 

10.0 
6.9 
3.9 
3.6 
5.7 
5.1 
1.0 

10.3 
7.5 

12.0 
0.8 
0.2 
2.5 

24.1 
2.8 
2.8 
5.2 
5.3 
4.5 
2.7 
2.7 

34.9 

0.4 
1, 
4, 

80. 
94, 
73. 
0, 
2.6 

35.7 
9.8 
0.7 

213.1 
215.9 
93.8 
139.3 
135.0 
47.6 
156.3 
172.9 
42.1 

174.5 
165.1 
165.1 
286.4 
219.8 
139.3 
201.4 
234.5 
356.8 
46.0 
41.6 
40.0 

106.0 
191.7 
9.7 

1087.y 
20.0 
17.0 

603.S 
608.8 
668.8 
19.8 
21.4 
269.4 

168.5 
58,4 
20.9 

1469.5 
1837.6 
3720.4 

23.2 
6.7 
7.1 

11.9 
74.2 

8.0 
10.2 
5.1 
8.2 
7.4 
11.3 
8.2 
4.3 
3.1 

43.8 
29.3 
15.6 
2.7 

18.7 
3.1 
5.5 
19.6 
2.3 
5.9 
3.9 
9.0 
1.6 
2.7 
3.1 

184.6 
4.7 
4.7 

63.7 
64.1 
70.8 
4.7 
5.1 
20.7 

10.9 
1.6 
0.8 

76.6 
89 
92 
2 
9 
9.0 

19,2 
1,2 

20,4 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

389.3 
18 .3 

157.4 
73.2 

136.7 
350.2 
119.6 
169.6 
159.9 
380.7 
333.1 
351.4 
325.8 
338.0 
136.1 
173.7 
201.4 

48 .0 224.1 
0 
0 
0 

151.3 
176.9 
144.0 

16.8 172.1 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

0 
0 
0 
0 
0 
0 
0 
0 
0 
0 
0 

,3 
.4 
.6 
,5 

289.2 
28 .1 

1526.6 
74.4 
75.7 

685.8 
691.9 
738. 

85, 
2855, 

102. 

275.8 
142.8 

81.7 
909.1 
970.2 

1464.4 
59.8 

0 
0 
0 

140.3 

48.2 
7.4 

16.7 
18.1 
26.2 
25.5 
20.6 

122,3 
15.6 

"34.7 
42 .9 
38 .6 

201.7 
53.5 
40 .1 
54 .2 
54 .6 
92.2 
25.9 
18.4 
36.2 

5.0 
46.8 
28.4 

1420.2 
21 .3 
16.0 

740.6 
748.4 
859.7 

22.3 
23.4 

255.3 

21.6 
9.6 
2 .1 

1689.7 
1948.8 
3067.4 

5.0 
<.3 
7.8 
9.2 

17.0 

135.0 
1540. 
184. 
740.2 
450.( 
70. 

610. 
590. 
101. 

70. 
84.( 
73.( 

101.{ 
183.i 
76.^ 

144. 
265. 
274. 
91. 
93. 

114. 
60. 
71. 
22. 
50. 
18.12 
13. 
53. 
53. 
0. 

13. 
22. 

979. 

129. 
24. 
19. 

1258. 
1815. 
33421 

9 
912 

1604 
2046 
40 



Table 3. Analysis of Iron, Fluoride, Boron, Phosphorous, and 
Silica for Selected Thermal Waters in New Mexico and 
West Texas 

F i e l d 
# 

J - 1 
J -2 
J - 3 
J -4 
J - 5 
J -6 
J -7 

IP 
2P 
3P 
4P 
5P 

10P2 
O P 
U P 
O P 
20P 
22P 
23P 
24P 
25P 
W-1 
W-2 
W-3 
W-4 
W-5 
W-6 
W-7 
W-8 
W-9 

W-10 
W-11 
W-12 
W-13 
W-14 
W - O 
W-16 
W-17 
W-18 
W-19 
W-20 
W-21 
W-22 
W-23 
W-24 
W-25 
W-26 
W-27 
W-28 

Lab 
# 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Fe 

< . 1 0 
< . 1 0 
< .10 
< .10 
< .10 
< .10 
< . 1 0 
1.10 

. 20 

. 4 0 

. 8 3 
< .10 

. 5 3 
1.31 

. 16 
< . 1 0 
< . 1 0 
< . 1 0 
7 . 6 6 

2 1 . 1 8 
. 36 

.20 

. 04 

.12 

. 10 

. 1 5 

.42 

.42 

. 34 

. 0 1 

. 2 1 
1.24 

. 88 
2 . 2 4 
1.94 

. 30 

. 90 

. 10 
2 . 9 6 

.62 

. 88 

. 46 

.25 
< . 1 5 

. 6 1 
1.43 

.29 

<.o 
1.00 

F 

1.05 
. 7 2 

1.43 
1.49 
1.80 

. 5 1 
, 6 2 
, 3 5 

1 2 , 6 
1 2 . 0 

7 .25 
3 . 5 5 
7 . 2 5 
3 . 9 0 

. 8 5 
2 . 3 5 
2 . 6 5 
1.20 
1.15 
9 . 3 5 
3 . 5 5 

2 . 6 8 
1.36 
2 . 1 5 
2 . 1 5 
2 . 2 4 
2 . 6 8 
3 .67 
2 . 6 8 
2 . 6 8 
1.40 

.86 

.78 
1.00 
1.26 
1.11 
1.07 

. 9 3 
1.15 
1.50 

. 86 
1.04 

.67 

. 80 
2 . 5 0 
2 , 5 0 
8 ,00 
2 , 2 5 
1.65 

i 
i 

B 

. 04 

. 0 3 

. 2 8 

. 2 2 

. 3 8 

. 0 2 

. 04 

. 0 8 

. 4 8 

. 50 

. 4 2 

. 2 5 

. 5 1 

. 1 0 

. 06 

. 1 8 

. 10 

.06 

. 1 2 

. 5 0 

. 1 2 

.99 
1.02 

.67 

.42 

. 5 5 

.69 

. 3 5 

. 3 3 

.29 

. 7 4 

. 14 

.16 

. 2 5 

. 3 5 

. 5 5 

.27 

.16 

. 2 3 

. 90 

. 1 0 

. 10 

.07 

.14 

. 76 

.32 

. 9 0 

. 4 1 

.47 

ppm 

P. 

. 02 

. 0 2 

. 0 2 
, 0 1 
. 0 1 
, 0 2 
. 0 1 
, 0 1 
. 0 2 
.02 
. 0 1 
. 0 1 
. 0 1 
. 0 1 
. 0 1 
. 0 1 
.01 
. 0 1 
. 0 1 
. 0 1 
. 0 1 

. 0 2 

. 0 2 

. 0 2 

. 0 2 

. 0 1 

.02 

. 0 5 

. 0 2 

. 0 2 

. 0 1 

. 0 1 

. 0 1 

. 0 1 

. 0 1 

. 0 1 

. 0 1 

. 0 1 

. 0 1 

. 0 1 
,02 
. 0 2 
. 0 2 
. 0 4 
. 0 2 
, 0 3 
. 2 8 
. 04 
. 0 2 

SiO^ 
2 

1 4 , 5 0 
4 5 . 3 5 
7 5 . 1 8 
6 4 . 8 0 
9 0 . 9 4 
2 6 . 3 3 
2 9 . 3 1 
3 1 . 3 

1 4 7 . 5 
1 4 3 . 0 
1 1 5 . 6 

4 2 . 3 
6 0 . 7 
7 4 . 1 
4 8 . 4 
3 4 . 3 
5 0 . 4 
4 3 . 3 
2 9 . 3 

149 .7 
3 4 . 3 

6 9 . 5 
7 3 . 8 
5 5 . 6 
5 8 . 8 
4 7 , 1 
6 5 , 2 
3 7 , 9 
4 7 . 1 

4 . 3 
8 . 3 

2 8 . 4 
2 6 . 5 
2 7 . 4 
2 3 . 3 1 
4 8 . 1 
1 4 . 3 
1 3 . 3 
6 8 , 4 ! 
4 3 . 0 
6 6 . 3 
6 8 . 4 
6 5 . 2 
4 1 . 9 
1 9 . 5 
4 1 , 9 
5 3 . 5 
6 3 . 1 
7 7 . 0 



Field 

__L_ 
W29 
W30 
W31 
W32 
W33 
W34 
W35 
W36 
Bl 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
BIO 
Bll 
B12 
B13 
B14 
B15 
B16 
B17 
B18 
B19 
WTl 
WT2 
WT3 
WT4 
WT5 
WT6 
WT7 
WT8 
B20 
B21 
B22 
B23 
B24 
B25 
B26 
B27 
B28 
Gila 1 
Gila 2 
Gila 3 
Gila 4 
Gila 5 
Gila 6 
Gila 7 
Gila 8 
Gila 9 
Gila 10 

Gila 11 

Lab 
_#_ 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 

Fe 

— 

.27 
<.15 
<.15 
<.15 
<.15 
.15 

2.94 
.83 
.12 
.49 
.49 
.53 

<;.10 
<.10 
<.10 
1.25 
.38 

<.10 
<.10 
<.10 
<.10 
<.10 
.12 
.36 

<.10 
<.10 
< .10 
< .10 
.11 
.18 
.74 

< .10 
.11 

< .10 
< .10 
.16 
.14 

1.28 
.32 

< .10 
.22 

< .10 
< .10 
1.15 
< .10 
.12 
.25 

< .10 
<.10 
<.10 
.22 

1.25 
.29 

3.11 

< .11 

^ • * • " ̂  ^ — ^ — — ^ — — 

F 

-

1.15 
2.50 
2.65 
2.05 
3.30 
1.85 
1.40 
3.00 
.67 

4.44 
.57 
.45 

5.90 
5.90 
1.48 
.64 

1.49 
3.10 
3.10 
2.46 
2.02 
.69 

1.73 
.27 

3.10 
2.86 
3.20 
2.15 
1.25 
8.10 
2.08 
3.15 
4.25 
3.95 
.78 

2.70 
4.10 
2.50 
1.10 
1.20 
.25 
.11 
.11 

2.70 
.53 

6.10 
3.10 
16.00 
8.70 
8.70 
9.50 
8.70 
.61 
.66 

3.00 

ppm 
B 

-

.05 

.15 

.40 

.55 

.49 

.25 

.21 

.73 

.12 

.86 

.22 

.23 

.34 

.37 

.08 

.69 

.38 

.35 

.35 

.20 

.09 

.09 

.08 

.07 
,09 
.10 
.38 

5.48 
.17 

1.25 
1.15 
.16 
.30 
.27 
.03 
.30 

2.22 
1.96 
.18 
.09 
.02 
0 
0 
0 
0 

.01 

.02 
0 

.03 

.02 

.07 

.11 

.01 

.01 

.01 

P 

-

.02 

.01 

.01 

.10 

.02 

.02 

.05 

.01 

.01 

.02 

.01 

.03 

.01 

.02 

.02 

.03 

.01 

.01 

.01 

.05 

.02 

.02 

.01 

.06 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.01 
0 
0 

.02 
0 
0 
0 

.01 

.01 
0 
0 

.01 
0 
0 
0 
0 
0 

.01 
0 
0 
0 

Si02 

33.6 
39.8 
39.8 
52.4 
93.5 
85,8 
39.8 
48.1 
46.2 
69.9 
35.4 
63.9 
31.3 
32.3 
28.9 
44.3 
44.3 
44.3 
44.3 
37.3 
25.3 
21.3 
32.1 
44.3 
35.3 
34.2 
31.3 
49.5 
22.3 
185.9 
27.5 
31.6 
42.1 
40.0 
41.1 
26.87 
8.99 
16.04 
29.07 
26.87 
23.58 
36.80 
36.80 
50.12 
42.06 
45.16 
41.03 
55.56 
72.27 
73.31 
85.89 
85,89 
59.73 
60.78 
54.53 



Field 
ii 

LDl 
LD2 
LD3 
LD4 
LD5 
LD6 
LD7 
LD8 
LD9 
LDIO 
LDll 
LD12 
LDO 

LD14 
LD15 
LD16 
LDl 7 
LD18 

Gila 20 
Gila 21 
Gila 22 
Gila 23 
Gila 24 
Gila 25 
Gila 26 
Gila 27 
Gila 28 
Gila 29 
Gila 30 

MFGl 
MFG2 
MFG3 
MFG4 

Rl 
R2 

TRl 2 
TRl 3 
TRl 4 
TRl 5 
TRl 6 
TRl 7 
TRl 8 
TRl 9 
TRl 10 
TRl 11 
TRl 12 
TRl 13 
TRl 14 
TRl 15 
TRl 16 
TRl 17 
TRl 18 

Lab 
il 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 

145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
206 
207 
208 
209 
210 
211 
212 
213 
214 
215 
216 
217 
218 
219 
220 
221 
222 

Fe 

<.15 
<.15 
<,15 
,37 

<.15 
.62 

4.70 
6.39 

<.o 
.56 

5.77 
c.O 
<.15 

.56 
1.49 
.22 
1.91 
.78 
.31 

<.15 

<.o 
.25 

<.15 
<.15 
<.15 
<.15 
<.15 
<.15 
.49 
.37 
.42 

<.10 
<.10 
.92 
.37 
.23 

<.10 
.45 

6.6 
.26 
.52 

<.10 
.16 
.16 

1.47 
.33 
U63 
19.5 
.89 

3.73 
.16 

2.00 

3.66 
6.90 
.44 

2.67 
7.11 
.30 
.16 

1.34 
.12 
.11 
1.12 
.18 
.14 

.31 

.42 

.22 

.16 
2.26 
9.45 
7.65 
11.85 
10.50 
5.85 
7.35 
3.00 
19.05 
1.00 
.49 

18.45 
4.86 
5.28 
5.28 
5.07 

.69 
1.06 
1.05 
1.53 
1.95 
1.85 
1.45 
1.76 
1.76 
1.85 
1.85 
1.85 
2.61 
2.52 
1.98 
2.16 
2.52 
1.14 
2.07 

B̂  

.46 

.46 

.32 

.50 

.64 

.12 

.12 

.06 

.04 

.04 

.12 
.06 
.06 

.10 

.08 

.08 

.08 

.12 

.12 

.08 

.12 

.92 

.16 

.44 

.14 
!.56 
.12 
.14 
.42 
.05 
.02 
.07 

0 

.28 

.48 

.47 

.66 

.24 

.24 

.36 

.26 

.36 

.31 

.29 

.46 

.40 

.62 

.71 

.63 

.81 

.13 

.78 

0 
.01 
.01 
.01 
.01 
.01 
.02 
.01 
.14 
.01 
.01 
,01 
,01 

.01 

.01 

.01 
0 
0 

.01 

.01 
0 
0 
0 
0 

.01 

.01 

.01 

.23 

.06 

.20 

.16 

.09 

.09 

,11 
,16 
.01 
.01 
.01 
.01 
.01 
.01 
,01 
.01 
.02 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 

Si02 

33.52 
39.64 
43.36 
32.30 
47.15 
38.08 
47.62 
45.23 
47.62 
39.28 
52.37 
35.68 
39.28 

14.23 
47.62 
41.65 
44.03 
42.85 
67.65 
50.00 
68.91 
21,39 
34,51 
47.62 
49.40 
63.73 
52.95 
57.75 
48.22 
51.0 
56.0 
56.5 
54.0 

72.5 
65.0 
19.0 
19.0 
24.5 
23.0 
25.0 
18.5 
23.0 
21.5 
23.0 
14.0 
12.5 
21.0 
22.5 
17.5 
13.0 
29.5 
15.5 
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i f 

Lab 
// 

Fe SiO, 

1 
2 
3 
4 
5 
6 
7 

TR2 
TR2 
TR2 
TR2 
TR2 
TR2 
TR2 
TR2 8 
TR2 9 
TR2 10 
TR2 11 
TR2 12 
TR2 13 
TR2 14 
TR2 15 
W50 
W51 
W52 
W53 
W54 
W55 
W56 
W57 
W58 
W59 
W60 
W61 
W62 
W63 
W64 
W65 
W66 
W67 
W68 
W69 
W70 
W71 
W72 
W73 
W74 
TR3 1 
TR3 2 
TR3 3 
TR3 4 
TR3 5 
TR3 6 
TR3 7 
TR3 8 
TR3 9 
TR3 10 
W75 
W76 
W77 
W78 

223 
224 
225 
226 
227 
228 
229 
230 
231 
232 
233 
234 
235 
236 
237 
238 
239 
240 
241 
242 
243 
244 
245 
246 
247 
248 
249 
250 
251 
252 
253 
254 
255 
256 
257 
258 
259 
260 
261 
262 
263 
264 
265 
266 
267 
268 
269 
270 
271 
272 
273 
274 
275 
276 

.38 
<.10 
< .10 
< .10 

.28 

.23 
,21 
.35 
.19 
,28 
.45 

1.71 
,99 
,16 
.16 

< .10 
.30 

< .10 
< .10 

.27 

.19 
< .10 

22,5 
.21 

2.62 
177.0 

.23 

.33 

.96 

.64 

.16 

.62 
1.71 

.82 
<; ,10 

,04 
,41 
.50 
.20 
.49 

<. .10 
.41 

2.08 
.36 
.24 
.41 
.58 

< .10 
6,79 

,41 
,54 
,31 

6,84 
< .10 

1. 
7. 

,84 
.10 
.13 
.20 
.79 
.38 
.76 
.79 
53 
27 
75 
28 
02 
07 

1.71 

1, 
1, 
3, 
2, 
4. 
2. 

02 
00 

,50 
80 
66 

2.16 
.81 

28 
52 
85 
08 
22 
66 
48 

2, 
2, 
2. 
1. 

3, 
3, 
3.99 

.99 
5.82 
3.48 
3.99 
8.25 
6.15 
1.71 

.93 
2.52 
2.52 
3.51 
1.80 

.41 
1.89 
1.38 
1.56 

.78 

.36 

.99 

.50 
1.08 

,90 
1,23 
1,50 

.12 
0 
0 
0 

.26 

.05 

.93 

.23 

.17 

.25 
2.03 

.56 

.65 

.61 

.50 

.22 

.42 

.69 

.74 
1.18 

.78 

.23 

.80 
1.08 

.87 

.18 

.38 
1.57 
3.51 
2.00 

.71 
,13 
.40 
,78 
56 
91 

.91 

.78 

.45 
,21 

1,41 
2.05 

.40 

.98 

.70 

.75 

.75 

.73 
1.18 

.43 

.14 

.10 

.23 

.30 

.01 
,01 
,01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.01 
.02 
.01 
.02 
.02 
.01 
.01 

0 
,04 
,02 
.01 
.01 
.02 
.01 
,03 

0 
.02 
.02 
.04 
.02 

0 
.03 

0 
.03 

0 
0 
0 
0 

.17 

.01 
,02 
.01 

0 
0 
0 

,02 
.02 
.01 

17.5 
12.5 
16.0 
19.5 
17 .0 
23 ,5 
27.0 
14.5 
20.0 
20,0 
23,0 
15.0 
31.5 
18.5 
22.0 
22.5 

6.3 
41.0 
22.0 
87.5 
57.0 
26.0 
24.0 
39.5 
45.0 
34.5 
16.2 
24.0 
28.0 
94,5 
37.0 

21.rS 
28.5 
98.5 
39.0 
29,7 
29,5 
39,0 
59.0 
31.7 
18.5 

8.00 
1.45 
3.95 

30.0 
13,0 
26.5 
25.5 
13.5 
46.0 
49.5 
56.2 
52.0 
66.5 
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if 

W79 
W80 
W81 
W82 
W83 
W84 
ANl 
AN2 
AN3 
AN4 
AN5 
A1̂ 6 
AN7 
AN8 
AN9 
ANIO 
ANll 
ANl 2 
AN13 
AN14 
AN15 
AN16 
AN17 
AN18 
AN19 
AN20 
AN21 
AN22 
AN23 
N/A 
N/A 
N/A 
N/A 
N/A 
TR4 1 
TR4 2 
TR4 3 
TR4 4 
TR4 5 
TR4 6 
TR4 7 
TR4 8 
TR4 9 
TR4 10 
TR5 1 
TR5 2 
TR5 3 
TR5 4 
TR5 5 
TR5 6 
TR5 7 
TR5 8 
TR5 9 
TR5 10 

L^b 

if 

277 
278 
279 
280 
281 
282 
283 
284 
285 
286 
287 
288 
289 
290 
291 
292 
293 
294 
295 
296 
297 
298 
299 
300 
301 
302 
303 
304 
305 
306 
307 
308 
309 
310 
311 
312 
313 
314 
315 
316 
317 
318 
319 
320 
321 
322 
323 
324 
325 
326 
327 
328 
329 
330 

Fe 

__ 

.25 
1.62 
.76 

1.00 
<.10 
<.10 
<.10 
14.3 
14.92 
<.10 
<.10 
74.58 
1.73 
3.01 

47.69 
8.54 
<.10 
10.31 
21.85 
<.10 
17.98 

.29 
<.10 
<.10 
3.63 
.68 

<.10 
.83 
.65 

<.10 
<.10 
<. .10 
<.10 
< .10 
<.10 
< .10 
<; .10 
<.10 
<.10 
< .10 
< .10 
< .10 
< .10 
< .10 
1.51 
.27 
.27 
.14 
.11 

1.02 
1.31 
.44 
.46 
.11 

F 

_ 

2.16 
1.50 
1.71 
.43 
.33 

1.54 
1.60 

.95 

.66 
2.85 
3.48 
1.98 
2.28 
1.14 
.84 
.63 

2.85 
2.28 
3.03 
3.45 
.63 

1.32 
4.02 
1.71 

Not enough sample 
.69 

3.81 
2.16 
.93 

5.01 
5.01 
.75 

2.07 
.46 

2.07 
1.14 
1.80 
1.23 
1.17 
1.80 
1.83 
1.32 
1.65 
1.89 
1.82 
2.17 
1.33 
1.14 
1.34 
.45 
.67 

1.38 
2.28 
< .2 

B 

_ 

.53 

.48 

.76 

.78 
1.36 
.22 
.12 
.17 
.02 
.59 
.18 
.78 
.17 
.05 
.01 
.02 
.19 
0 

.12 

.04 
0 
0 

.13 

.18 

.04 

.05 

.04 

.05 
0 
0 
0 
0 

.02 
0 

.90 

.05 

.25 

.08 

.20 

.26 

.52 

.31 

.24 

.37 

.44 

.24 

.18 

.14 

.10 

.03 

.06 

.10 

.78 

.03 

P 

0 
.04 
.02 
.01 
.03 
0 

.05 

.01 

.04 

.01 

.01 
0 
0 
0 
0 
0 
0 

.01 

.02 

.01 
0 

.01 

.01 

.01 

.01 
0 

.01 

.01 

.01 

.01 

.01 
0 

.04 

.03 

.02 
0 
0 
0 
0 
0 
0 
0 
0 
0 

.01 

.01 
< .01 
< .01 
< .01 
.01 

< .01 
< .01 
.01 
.09 

SiO, 
4 

71.0 
42.0 
37 .5 
40.0 
15.5 
58.5 
58 .5 
15.5 
68.5 
97.5 
50.5 
30.0 
29.5 
33.5 

.95 
37.5 
44.5 
45.0 
32 ,0 
44.0 
30.0 
37.0 
30.0 
37,5 
40.0 
49.5 
37.5 
32 ,5 
37.0 
49.5 
50,0 
28.0 
39.5 
25.0 
16.5 

8,25 
13.0 
13.0 
12.5 
17.5 
18.5 
31.5 

8.0 
1.5 

37.5 
31.5 
64.5 
36 .5 
27.5 
80,0 
69,0 
43.5 
85,5 
51.0 
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TR5 11 
TR5 12 
TR5 13 
NMl 
NM2 
NM3 
NM4 
NM5-
NM6 
NM7 
NM8 
NM9 
NMIO 

NMll 
NM12 
NM13 
NM14 
NM15 
NMl 6 
NMl 7 
NM18 
NM19 
NM20 
NM21 
NM22 
NM23 
NM24 
NM25 
NM26 
NM27 
NM28 
NM29 
NM30 
NM31 
NM32 
NM33 
NM34 
PVl 
PV2 
PV3 
PV4 
PV5 
PV6 
PV7 
PV8 
PV9 
PVIO 
PVll 
TI 
T2 
T3 
T4 
T5 
T6 

Lab 
if 

331 
332 
333 
381 
382 
383 
384 
385 
386 
387 
388 
389 
390 
391 
392 
393 
394 
395 
396 
397 
398 
399 
400 
401 
402 
403 
404 
405 
406 
407 
408 
409 
410 
411 
412 
413 
414 
415 
416 
417 
418 
419 
420 
421 
422 
423 
424 
425 
426 
427 
428 
429 
430 
431 

Fe 

_̂ ^ 

.09 

.11 

.33 
<.10 
<.10 
.34 

<.10 
.24 

<.10 
.34 

8.72 
4.63 
2.41 
3.60 
,47 

5,70 
.47 
.10 

<.10 
<,10 
<,10 
.10 

<.10 
.14 

1.08 
<.10 
.37 

<.10 
.14 

<.10 
.19 
.64 

< .10 
< .10 
3.76 
<.10 
< .10 
.10 
.17 

1.13 
.42 

11.53 
19.60 

,64 
.57 

3.59 
.84 

1.25 
< .10 
9.21 
.24 

< .10 
< .10 
2.39 

.73 
1.38 

.63 
20.70 

.67 
,64 
.66 
,67 
,67 

4.65 
,43 

1.02 
.95 
.90 
,43 

1.16 
1.46 
1.31 
1.30 
1.32 
1.31 

14.70 
1.01 
1.12 

12.60 
.58 
.35 

1.25 
< .20 
1.25 
1.17 
2.74 
1.64 
2.49 

.23 
3.41 
2.09 
1.16 
1.27 

.53 

.58 

.86 
3.54 
1.74 

.58 

.57 

.73 
1.63 

.27 
3.00 
2,96 

,96 
5.37 
2 .91 

.14 
,12 
.14 
,47 
.50 
,56 
.70 
.67 
.50 
,28 
.29 
.25 
,04 
,20 
.06 
.43 
,15 
.40 
.57 
.58 
,33 

1.30 
1,50 
1.35 
.55 
,10 
.15 
0 
0 
0 
0 

.29 

.22 

.23 

.12 
1.66 

0 
.71 
.61 
0 

.12 

.33 

.84 
1.33 
.18 
.24 
0 

.04 

.30 

.54 

.76 

.10 

.20 

.88 

.01 
^.01 
.01 

<,01 
.01 

<.01 
<,01 
<.01 
.01 
,01 

<.01 
<.01 
<.01 
.01 
.01 
.01 
.05 
.05 
.05 
.05 
.03 
.03 
.06 
.01 
.01 
,01 
.01 
.14 
.01 
.01 
,01 
.01 
.02 
.02 

< ,01 
< ,01 
,01 
.01 
.01 
.01 
.01 
0 
0 
0 

.01 
0 

.01 
0 

.01 

.01 

.01 

.01 

.01 

.01 

SiO, 

31 .0 
51.5 
78.5 
72.5 
72,5 
69.0 
71.0 
75.0 
72.0 

8.2 
15 ,0 
19.0 
18 .0 
14.0 
19 .5 
10 .5 
13.0 
23.0 
23.0 
22.5 
21 .5 
65.0 
66.0 
74.0 
54 .5 
27.0 
35.0 
35.0 
13.5 
35 .5 
33 .0 
59.5 
60.0 
67.0 
31.0 
61.0 
40 .5 
20.0 
34.0 

29, 
31, 
11, 
15.0 
29.0 
27.0 
25.5 
24.5 
19.0 
31.0 

9.0 
18.0 
36 .5 

9 .5 
40.5 
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T7 
T8 
T9 
TIO 
Til 
T12 
T13 
T14 
T15 
NM50 
NM51 
NM52 
Stromberg 
RKl 
RK2 
RK3 
RK4 
RK5 
RK6 
RK7 
RK8 
RK9 
RKIO 
RKll 
RKl 2 
RK13 
RK14 
RK15 
RKl 6 
RK17 
RK18 
RK19 
RK20 
RK21 
RK22 
RK23 
RK24 
RK25 
W85 
W86 
W87 
W88 
W89 
GGl 
GG2 
GG3 
GG4 
GG5 
SAl 
SA2 
SA3 
SA4 
SA5 
SA6 

Lab 
il 

432 
433 
434 
435 
436 
437 
438 
439 
440 
441 
442 
443 
444 
445 
446 
447 
448 
449 
450 
451 
452 
453 
454 
455 
456 
457 
458 
459 
460 
461 
462 
463 
464 
465 
466 
467 
468 
469 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 
552 
553 
554 

Fe 

„ 

.14 

.44 
11.53 
8.11 
.67 
.31 
.66 
<.10 
.13 

2.52 
<.10 
1.63 
<.10 
<;.io 
.22 

^.10 
<.10 
3.47 
<.10 
.15 
.20 

<.10 
<.10 
<.10 
<.10 
.42 

<.10 
^.10 
.36 

26.15 
.45 

<.10 
2.18 
.26 

11.93 
3.24 
< .10 
1.80 
< ,10 
< ,10 
< .10 
< .10 
< .10 
< .10 
30.37 
.82 
.19 
.35 
.53 

< .10 
< .10 
^ .10 
< .10 
2.91 

1.78 
3.74 
1.93 

.67 
2.54 
1.23 
1.98 

.42 
1.17 

.45 

.29 

.20 

.26 

.24 

.20 

.19 

.22 

.19 

.22 

.27 

.23 
,38 
.25 
.53 
.21 
.56 
.39 
.36 
.34 
.84 
.84 

1.77 
.47 
.48 
.46 

1.58 
1.65 

.67 
,00 
,00 
.25 
,92 

1.15 
.88 
.59 
.90 
.47 
.20 

3.15 
< .20 
< . 2 
^ . 2 
< .2 

.42 

6. 
5. 
1. 
2. 

.06 

.18 

.42 

.94 

.30 
1.52 

.82 

.08 

.18 

.20 

.05 

.04 

.10 

.20 

.15 

.19 

.15 

.10 

.17 

.15 

.15 

.14 

.13 

.13 

.28 

.18 

.15 

.19 

.31 

.18 

.05 

.35 

.38 

.35 

.19 

.18 

.10 

.50 

.40 

.40 

.40 

.35 
3.90 
1.00 

.55 

.20 

.15 

.75 

.15 

.15 

.15 

.15 

.12 

.01 

.01 

.01 

.01 

.01 

.01 

.02 

.02 

.02 

.06 

.01 

.01 
,04 
.03 
.13 
.09 
.03 
.01 
.07 
,01 
.04 
.03 
.07 
.02 
.07 
.02 
.01 
.01 
.01 
.01 

0 
0 
0 

.01 
0 
0 

.02 

.01 

.01 

.01 

.01 

.05 

.01 

.01 

.01 
0 
0 
0 
0 
0 
0 
0 
0 
0 

SiO, 

34.5 
50.0 
43.0 

4 .8 
43.5 
16.5 

1.9 
21.5 
17.5 

9.10 
21.5 
12.5 
23.25 
16.0 
17.0 
20.5 
19.0 
15.0 
21.0 
26.5 
26.0 
15.0 
20.0 
16.5 
17.5 
23.5 
32.0 
21.5 
27.0 

4.00 
17.0 
17.0 
30.0 
24.0 
12.2 
12.5 
46.0 
21.5 
45.5 
53.0 
18.5 
39.0 
30.5 
17.5 
15.0 
37.0 
14.0 
13.5 
20.0 
10.0 
11.5 

8.70 
9.40 

11.0 



Field 
if 

SA7 
SA8 
SA9 
SAIO 
SAll 
SA12 
SA13 
SA14 
SA15 
SA16 
SA17 
SA18 
SA19 
SA20 
US98 
US99 
USIOO 
USlOl 
US102 
US90 
US91 
US92 
US93 
US94 
US95 
US96 
US97 
US98 
US105 
US106 
US107 
US108 
US109 
USllO 
NM53 
NM54 
NM55 
GGIOO 
GGlOl 
GG102 
US103 
US104 
LEGGS 
NM56 
SDl 
SD2 
SD3 
SD4 
SD5 
SD6 
SD7 
SD8 
SD9 
SDIO 

Lab 
if 

555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 
593 
594 
595 
596 
597 
598 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 

Fe 

1.28 
.21 

3.60 
,96 

10,60 
.84 

<,10 
<.10 
<.10 
,84 

<,10 
4,73 
.21 

<,10 
<.10 
,19 

<.10 
.10 
.21 
.42 

<.10 
.44 

<.10 
<.10 
.33 

1.88 
.37 

<.10 
.33 
.19 

1.64 
<.10 
<.10 
.19 
.55 
.20 
.20 

12.50 
3.85 
.15 

<.10 
<.10 
<.10 
.87 
.81 
.38 
.47 
.87 
.70 
.41 

<.05 
.21 

2.19 
1,04 

F 

<.2 
.82 

2,30 
,73 

1,60 
1.52 
1.10 
1.30 
1.05 
1.00 
.40 
.70 

1.60 
.20 
.50 

<.20 
2.20 
1.85 
1.20 
.34 
.56 
.73 

1.40 
1.60 
.27 

<.20 
<.20 
1.45 
.48 

1.20 
.73 

1.40 
.25 
.98 

2.40 
<.20 
.72 

2.40 
1.10 
<.20 
.31 
.30 
.38 
.44 
.39 
.65 
.72 
.47 
.59 
.49 

1.0 
1.3 
.37 
.64 

B 

.12 

.15 

.60 

.15 

.28 

.40 

.18 

.30 

.15 
1,40 
,15 
.18 
.20 
.10 
.10 
.10 
.10 
.20 
.25 
.10 
.10 
.10 
.25 
.15 
.05 
.30 
.10 
.25 
.20 
.25 

3.00 
.40 
.20 
.20 
.40 
.05 
.05 
.15 
.15 
.05 
.02 
.01 
.01 
.40 
.11 
.11 
.55 
.28 
.29 
.09 
.13 
.27 
.40 
.30 

P 

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

.10 

.13 

.40 

.14 

.08 

.03 

.01 

.03 

.03 

.10 

.01 

.64 

.06 

.01 

.01 

.03 

.10 

.06 

.49 

.01 

.03 

.03 

.06 

.32 

.02 

.02 
<.01 
<.01 
.01 
.01 
0 

.01 

.06 

.01 

.01 
0 

.01 
0 
0 
0 

SiO, 
4 

8.80 
16.5 
15.5 
12,0 
12,5 
16,0 
16,0 
19,5 
24,0 
21,0 
15,0 
22.0 
16,5 
8.20 
40.5 
49.0 
57,0 
33.5 
26,5 
30,0 
44.0 
39.5 
40.0 
39.5 
48.0 
22.0 
27.5 
67.5 
30.0 
41.0 
10.0 
28.5 
33.5 
10.5 
26.0 
23.0 
25.5 
30.0 
16.5 
21.5 
29.0 
29.0 
27.5 
32.5 
26.63 
32.5 
41.0 
31.0 
30.5 
27.0 
46.25 
84.0 
32,0 
33.0 



Field 

if 

SDll 
SD12 
SD13 
SD14 
SD15 
SD16 
SD17 
SD18 
SD19 
SD20 
SD21 
SD22 
SD23 
SD24 
SD25 
SD26 
SD27 
SD28 
SD29 
SD30 
SD31 
SD32 
SD33 
SD34 
Colml 
Colm2 
Colm3 
Colm4 
PALI 
PAL2 
PAL3 
PAL4 
PAL5 
ALBQl 
ALBQ2 
AT,RQ3 
AT,RQ4 
SD35 
Jemezl 
Jemez2 
Jemez3 
Jemez4 
Jemez5 
Jemez6 
Jemez7 
Jemez8 
Jemez9 
SDl 
JUS 11 
A 
B 
C 
D 
E 

Lab 

if 

612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
691 
692 
693 
694 
695 
696 
697 
698 
699 
7B0 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
818 

N/A 
N/A 
N/A 
N/A 
N/A 

Fe 

1.46 
.24 

1.01 
.04 
.38 
2.92 
.27 
.04 

1.02 
.90 
.05 
.10 
.12 

6.54 
.10 

9.79 
.12 
.12 
.22 
.68 
.10 
.41 

1.03 
.20 
.95 
.64 
.90 
.12 
.10 
.10 
.10 
.lu 
.10 
.26 
.80 
.17 
.54 
.10 
.78 
.10 
.89 
.89 
.36 
.28 
.11 
.78 
.81 

241.66 
.34 
.20 
.20 

13.88 
2.86 
1.55 

SIO, 

.48 

.43 

.56 

.46 

.52 

.49 

.47 

.38 

.48 

.43 

.57 

.70 

.84 
1.90 
2.42 
2.60 
.55 
.58 
.47 

1.04 
.61 
.84 

1.05 
1.02 
1.02 
1.04 
1.49 
2.16 
4.95 
1.50 
2.97 
5.07 
7.65 
.56 
.26 
.29 

1.25 
2.40 
.35 
3.50 
.40 
.39 

4.62 
4.64 
5.20 
.43 
.43 
.77 

14.80 
.54 
.86 

5.50 
6.55 
4.80 

.27 

.01 

.01 

.01 

.01 

.01 

.01 

.01 

.27 

.28 

.01 

.08 

.01 

.01 

.02 

.03 

.01 

.01 

.01 

.01 

.05 

.01 

.01 

.01 

.34 

.34 

.50 

.62 

.24 

.24 

.4 

.24 

.55 

.19 

.08 

.09 

.24 

.20 

.20 
12.50 

.46 

.29 
7.00 
6.90 
7.20 
.10 
.37 
.37 
.01 
.10 
.01 

7.85 
7.65 
6.96 

0 
0 

.01 

.05 

.01 

.01 

.02 

.05 

.01 

.01 

.01 

.01 

.05 

.35 

.42 

.40 

.25 

.12 

.28 

.50 

.05 

.50 

.35 

.04 

.05 

.01 

.01 

.02 

.01 
0 

.01 
0 

.01 

.Oi 

.02 

.01 

.05 

.10 

.02 

.54 

.03 

.03 

.22 

.07 

.10 

.03 

.05 

.01 

.02 
.02 
.01 
.60 
.56 
.14 

33.0 
30.5 
23.75 
34.0 
25.5 
28.5 
25.5 
36.5 
27.0 
26.0 
26.5 
61.0 
64.0 
33.0 
43.5 
65.0 
15.0 
5210 
66.0 
67.5 
52.0 
49.5 
22.5 
33.5 
34.0 
58.5 
33.2 
38w5 
37.24 
40.65 
39.25 
59.0 
41.6 
73.0 
35.0 
64.0 
41.0 
32.00 
34.65 
46.40 
35.15 
34.90 
85.90 
87.40 
95.40 
35.40 
35.15 
14.30 

151.60 
67.4 
56.7 
20.3 
11.3 
37.9 



Field 

if 

F 
G 
H 
I 
AZ178 

Lab 

if 

N/A 
N/A 
N/A 
N/A 
374 

Fe 

.20 
27.62 
36.36 
65.46 
.64 

SiO, 

,80 
.19 

1.03 
.74 

3.24 

.02 

.12 

.13 

.15 

.28 

.01 

.02 

.05 

.36 

.01 

85.8 
121.3 
33.6 
192.1 
57.5 



Table 4, Analysis of nitrogen species, nickel, lead, antimony, seleniiun, 
strontium, and zinc for selected thermal waters in New Mexico 
and West Texas. 

Field 
if 

j-1 
J-2 
J-3 
J-4 
J-5 
J-6 
J-7 
3P 
Bl 
B2 
B5 
B6 
B9 
BIO 
Bll 
B12 
B13 
B14 
B17 
B18 
B19 
WT3 
WT6 
Gila 1 
Gila 2 
Gila 3 
Gila 4 
Gila 5 
Gila 6 
Gila 7 
Gila 8 
Gila 9 
Gila 10 
Gila 11 
LDl 
LD2 
LD3 
LD4 
LD5 
LD6 
LD7 
LD8 
LD9 
LDIO 
LDll 
LD12 
LDl 3 

Lab 
if 

N/A 
N/ 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 

NO3+NO 

5.23 
.60 
.96 

1.05 
.96 

2.12 
1.88 
.66 

5.57 
.47 
.08 

1.00 
2.12 
1.88 
2.01 
11.14 
1.63 
1.82 
.84 
.40 

1.40 
2040.00 

1.30 
--

0.00 
--

0.00 
.29 
.19 
.19 

0.00 
--
_-

4.48 
.19 

42.65 
15.30 
15.02 
4.93 
7.12 

22.75 
9.77 
1.47 
2.0 
0.00 
3.70 

ppm 

Ni Pb Sb Se Sr Zn 

<.03 
<.03 
<.03 
<.03 
<.03 
<.03 
<.03 
<.03 
<.03 
<.03 
<.03 
< 03 
<.03 
<.03 
<.03 
<.03 
<.03 
<.03 
<.03 
<.03 
<.03 
<.03 
<.03 

.027 

.006 

.021 

.018 

.042 

.004 

.005 

.242 

.070 

.844 

.090 

.139 

.202 

.200 

.105 

.623 

.025 

.033 

.008 

.005 

.257 

.311 

.025 

<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 

<.13 
<.13 
<.13 
<.13 
<.13 

.051 

.024 

.021 

.021 

.021 

<.6 
<.6 
<.6 
<.6 
<.6 

<.16 
<.16 
<.16 
<.16 
<.16 
<.16 
<.16 
<.16 
<.16 
<.16 
<.16 
<.16 
<.16 

.005 

.009 

.006 

.006 

.008 

.001 

.039 

.006 

.001 

.001 
,004 
.001 
.001 

<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 

.003 
<.002 
.006 
.005 
.007 

<.002 
.020 
.006 
.005 
.038 
.006 
.009 
.018 
.017 
.015 
.009 
.003 
.004 
.004 
.004 
.029 
.008 
.004 

.12 
<.04 
.33 
.28 
.43 
.03 
.04 
.47 
1.28 
2,49 
.86 
.83 

4.10 
4.12 
4.19 
2.21 
.35 
.39 
.28 
.38 

4.08 
.69 
.65 

.17 

.14 

.14 

.15 

.12 

.14 

.12 

.10 

.64 

.10 

.09 

.06 

.05 

.07 

.09 

.12 

.16 
3.58 
.09 
.09 
.10 
.12 
.12 

:.13 .014 <,6 .004 .10 <.028 

.004 

.005 

.005 

.006 

.006 

<.02 
.02 
.02 
.03 
.02 

<.028 
.06 
.06 
<.028 
.05 

.005 

.009 

.016 

.008 
,010 
<.002 
<.002 
<.002 
.002 
.002 
<.002 
<.002 
<.002 

.03 

.15 

.46 

.07 

.04 

.06 

.03 

.02 

.02 

.03 
<.02 
.03 
<.02 

<.02 
<.02 
.21 
.33 
.05 
.13 

2.68 
1.22 
< .02 
.20 
.44 
.04 
.03 



-ppm-

Field Lab NO3+NO2 Ni Pb Sb Se Sr Zn 

LD14 
LD15 
LDl 6 
LDl 7 
LD18 
Gila 20 
Gila 21 
Gila 22 
Gila 23 
Gila 24 
Gila 25 
Gila 26 
Gila 27 
Gila 29 
Gila 30 
Rl 
R2 
NMl 
NM5 
NMl 5 
NMl 6 
NMl 8 
NMl 9 
NM22 
NM27 
NM29 
NM30 
NM31 
NM33 
NM34 
TI 
T2 
T3 
T4 
T5 
T6 
T7 
T8 
T9 
TIO 
Til 
T12 
T13 
T14 
T15 
W85 
W86 
W87 
W88 
W89 
GGl 
GG2 

145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
159 
160 
165 
166 
381 
385 
395 
396 
398 
399 
402 
407 
409 
410 
411 
413 
414 
426 
427 
428 
429 
430 
431 
432 
433 
434 
435 
436 
437 
438 
439 
440 
539 
540 
541 
542 
543 
544 
545 

3.59 
4.88 
7.97 
1.28 
7.53 

.72 

. 0 

.06 
6.72 

.17 
2.00 

.59 
0.00 

.89 
1.47 
7.38 
8.83 
0.00 

.77 
1.78 

.91 

.90 

.20 

.10 
2.11 
4 .25 
0.00 
4.77 

.76 
0.00 

24.00 
.05 

5.40 
.55 

0.00 
5.65 
0.00 

.10 

.05 

.05 
1.10 

23.50 
.05 

34.00 
1.10 

14.50 
3.50 

22.50 
21.00 
13.00 

0.01 
0.00 

<.16 
<.16 
<.16 
<.16 
<.16 
<.16 

— 
- -
- -
- -
- -
- -
— 
- -

< .16 
< .15 
< .15 
< .15 
< .15 
< .15 
< .15 
< .15 
< .15 
< . 1 5 
< . 1 5 
< . 1 5 
< .15 
< .15 
< . 1 5 
< .15 
< . 1 5 
< .15 
< .15 
< .15 
< .15 

.002 

.002 

.001 
867.500 

.025 

.008 
- -
- -
- -
- -
- -
- -
- -
- -

.008 

.004 

.006 

.003 

.005 

.002 

.002 

.005 

.007 

.005 

.001 

.002 

.001 

.003 

.016 

.001 

.002 
.011 
.010 
.005 
.010 

< . 5 
< . 5 
< . 5 
3.19 
< . 5 

. 5 
- -
- -
- -
- -
- -
- -
- -
- -

< . 5 
< . 5 
< . 5 
< . 5 
< . 5 
< . 5 
< . 5 
< . 5 
< . 5 
< . 5 
< . 5 
< . 5 
< .5 
< .5 
< .5 
< . 5 
< .5 
< .5 
< . 5 
< .5 
< . 5 

.003 
<.002 
<.002 
<.002 

.002 
<.002 

.003 

.003 

.003 

.003 

.004 

.003 

.006 

.003 

.006 

.010 

.010 

.003 

.003 

.006 

.005 

.006 

.005 

.002 

.003 

.003 

.003 
.003 
.007 
.003 
.007 
.005 
.005 
.004 
.015 

<.02 
.03 
.02 
.03 
.03 
— 

— 

— 

.03 

.20 
1.15 

.03 

.02 

.87 

.86 

.85 

.28 

.05 

.03 

.13 

.15 

.12 
2.72 

.02 
< .02 
2 .71 
3.77 

.13 
4,66 

.17 

.73 

.21 

.63 

.17 
<.02 

.03 
< .02 

.14 
<.02 

.03 

.22 

.04 
<.02 

.07 

.26 
2.72 
< .02 
< .02 
< .02 
< .02 
< .02 
< .02 

.03 
< . 0 2 
< . 0 2 
< .02 
< .02 
< . 0 2 
< .02 

.49 

.21 
1.95 

.15 
1.50 

< .15 
< .15 
< .15 
< .15 
< .15 
< .15 

— 

.011 
.122 
.021 
.008 
.302 
.022 
.006 

< . 5 
< .5 
< .5 
< .5 
< .5 
< .5 

- -

.008 

.155 

.009 

.042 

.007 

.003 

.004 

3.15 
4.53 
1.02 
2.75 

.94 

.08 

2.47 
.75 

1.21 
6.55 

.17 

.05 



Field 
if 

GG3 
GG4 
GG5 
SAl 
SA2 
SA3 
SA4 
SA5 
SA6 
SA7 
SA8 
SA9 
SAIO 
SAU 
SAl 2 
SAl 3 
SAl 4 
SAl 5 
SAl 6 
SAl 7 
SAl 8 
SAl 9 
SA20 
US98 
US99 
USIOO 
USIOI 
US102 
US90 
US91 
US92 
US93 
US94 
US95 
US96 
US97 
US98 
US105 
US106 
US107 
US108 
US109 
USllO 
NM53 
NM54 
NM55 
GGIOO 
GGlOl 
GG102 
US103 
US104 
LEGGS 

Lab 
if 

546 
547 
548 
549 
550 
551 
552 
553 
554 
555 
556 
557 
558 
559 
560 
561 
562 
563 
564 
565 
566 
567 
568 
569 
570 
571 
572 
573 
574 
575 
576 
577 
578 
579 
580 
581 
582 
583 
584 
585 
586 
587 
588 
589 
590 
591 
592 
593 
'594 
595 
596 
597 

NO3+NO2 

0.02 
2.15 
2.24 
0.07 
0.86 
0.32 
0.26 
0.47 
0.87 
0.43 
3.05 
2.96 
1.02 
5.20 
12.42 
1.34 
7.00 
2.65 
0.11 
0.00 
0.20 
0.17 
0.38 
0.59 
0.47 
0.12 
0.01 
0.14 
1.57 
0.01 
1.58 
0.72 
0.14 
0.21 
0.03 
0.41 
0.35 
0.56 
12.54 
0.14 
0.02 
0.04 
0.02 
0.06 
0.70 
0.20 
0.20 
4.50 
0.88 
.10 
.05 

0.00 

N 

_ 

-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-

ppm-

Pb Sb Se Sr Zn 



Field 
if 

NM 56 
SD 1 
SD 2 
SD 3 
SD 4 
SD 5 
SD 6 
SD 7 
SD 8 
SD 9 
SD 10 
SD 11 
SD 12 
SD 13 
SD 14 
SD 15 
SD 16 
SD 17 
SD 18 
SD 19 
SD 20 
SD 21 
SD 22 
SD 23 
SD 24 
SD 25 
SD 26 
SD 27 
SD 28 
SD.29 
SD 30 
SD 31 
SD 32 
SD 33 
SD 34 
Colml 
Colm2 
Colm3 
Colm4 
Pall 
Pal2 
Pal3 
Pal4 
Pais 
ALBQl 
ALBQ2 
ALBQ3 
ALBQ4 
SD35 

Lab 
if 

598 
602 
603 
604 
605 
606 
607 
608 
609 
610 
611 
612 
613 
614 
615 
616 
617 
618 
619 
620 
621 
622 
623 
624 
625 
626 
627 
628 
629 
630 
631 
632 
633 
634 
635 
636 
637 
638 
639 
691 
692 
693 
694 
695 
696 
697 
698 
699 
780 

NO3+NO2 

2.10 
5.50 
.15 
.05 
.80 
.62 
.02 

5.15 
8.12 
2.15 
.50 

4.95 
6.00 
.62 
.08 
.01 

2.75 
.08 
.20 

2.50 
2.80 
.55 

10.96 
21.50 
87.00 
13.50 
74.00 
1.40 
6.35 
7.05 
7.20 
20.00 
5.80 
27.00 
4.70 

--
--
--
--
--
--
--
--

5.50 

N 

_ 

-
_ 
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
-
_ 
-
_ 
_ 
-
-
-
-
-
-
-
-
-

: 

-
-
-
-
-
-
-
-

-

ppm-

Pb Sb Se Sr Zn 



Field 
# 

Jemezl 
Jemez2 
Jemez3 
Jemez4 
JemezS 
Jemez6 
Jemez7 
JemezS 
Jemez9 
SDl 
A 
B 
C 
D 
E 
F 
G 
H 
1 
AZ178 

Lab 
# 

808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
374 

-ppm-

NO3+NO2 Ni Pb Sb Se Sr Zn 

0.05 
0.05 
0.05 
0.94 
0.04 
0.04 
0.30 
0.88 
0.73 
0.10 



Table 5. 

Field 
if 

J-1 
J-2 
J-3 
J-4 
J-5 
J-6 
J-7 
3P 
Bl 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
BIO 
Bll 
B12 
BO 
B14 
B15 
B16 
B17 
B18 
B19 
WT3 
WT6 
Gila 
Gila 
Gila 
Gila 
Gila 

1 
2 
3 
4 
5 

Analy sis of 
ammonium, s 

Lab 
if 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
28 
29 
30 
31 
32 

Cd 

<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
--
— 
<.01 
<.01 
--
— 
<.01 
<.01 
<.01 
<.01 
<.01 
<.01 
--
— 
<.01 
<.01 
<.01 
<.01 
<.01 
--

<.02 
— 

<.02 
<.02 

cadmium, c 
ilver 

Co 

<.15 

<.o 
<.15 
<.15 
<.15 
<.15 
<.15 
<.15 
<.15 
<.15 
--
--
<.15 
<.15 
--
— 
<.15 
<.15 
<.15 
<.15 
<.15 
<.15 
--
--
<,15 
<,15 
<.15 
<,15 
<.15 
--
<.18 
--
<.18 
<.18 

;obalt, chromium, copp 
aluminum, arsenic, barium, 

Cr 

<.l 
<.l 
<.l 
<.l 
<.l 
<.l 
<.l 
<.l 
<.l 
<.l 
--
--
<.l 
<,1 
--
— 
<.l 
<,1 
<,1 
<,1 
<.l 
<,1 
--
— 
<,1 
<,1 
<,1 
<.l 
<,1 
--

<,1 
— 
<.l 
<.l 

Cu 

<,10 
<,10 
<,10 
<.10 
<.10 
<.10 
<,10 
<,10 
<,10 
<,10 
--
--
<,10 
<,10 
— 
--
<,10 
<.10 
<,10 
<,10 
<,10 
<.10 
--
--
<,10 
<.10 
<,10 
<,10 
<.10 
--

<,12 
--
<,12 
<,12 

Hg 

.0012 

.0011 

.0012 
,0012 
,0080 
,0011 
,0006 
,0006 
.0006 
.0008 

.0148 
,0011 
--
--
,0009 
,0003 
.0004 
.0005 
.0005 

<.0002 
--
--
,0003 
,0003 
.0005 
.0009 
.0006 
--
.0006 
--
,0006 
.0033 

H2S 

<.l 
<,1 
<,1 
<,1 
<,1 
<,1 
<.l 
<.l 
<,1 

V _ 

--
--

<,1 
<,1 
--
--

<,1 
<,1 
<,1 
<.l 
<,1 
<,1 
--
--

<,1 
<.l 
<.l 
<.l 
<.l 
--
--
--
--
--

er, mercury, 
and bl 

ppm -

Li 

,02 
.01 
.48 
.34 
.65 
,04 
,03 
,64 
,03 

1,18 
--
--
,36 
.35 
--
--
1.21 
1.23 
1.24 
.42 
,06 
,08 
--
--
.11 
,13 

1.20 
.67 
,19 
--
.16 
--
,11 
.26 

romine 

Mn 

<.07 
<.07 
<.07 
<.07 
<.07 
<.07 
<.07 
<.08 
<,07 
<,07 
--
--
<,07 
<,07 
--
— 
<.07 
<,07 
<,07 
<,07 
<,07 
<,07 
--
--
<.07 
<,07 
<,07 
<.09 
<.07 
--
<.063 
— 
<.063 
<.063 

hydrogen sulfid e, lithium, 
for selected waters in New 

Mo 

<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
--
--
<.5 
<.5 
--
--
<.5 
<.5 
<,5 
<,5 
<.5 
<.5 
--
— 

<,5 
<.5 
<,5 
<.5 
<.5 
--

<,45 
--

<,45 
<,45 

NH4 

.30 

.90 

.13 
1.24 
1.35 
1.16 
.69 
.30 

0.00 
0.00 
--
--
0.00 
.08 
--
--
0.00 
0.00 
2.01 
1.84 
.38 
.30 
--
--
.30 

0.00 
0.00 
.86 
.13 
--

<.05 
--

<,05 
<,05 

Ag 

<.03 
<,03 
<,03 
<,03 
<,03 
<.03 
<.03 
<.03 
<.03 
<.03 
--
--
<.03 
<.03 
--
— 
<.03 
<.03 
<.03 
<.03 
<,03 
<,03 
--
--
<,03 
<,03 
<,03 
<.03 
<.03 
--
<,07 
--

<.07 
<.07 

Al 

<2,5 
<2,5 
<2.5 
<2,5 
<2.5 
<2.5 
<2.5 
<2.5 
<.25 
<,25 
--
— 

<.25 
<,25 
--
— 
<.25 
<,25 
<,25 
<,25 
<,25 
<,25 
--
— 
<,25 
<.25 
<,25 
<2.50 
<2.50 
--

<1.10 
--

<1,10 
<1,10 

manganese, rac 
Mexico 

As 

,001 
,007 
.018 
.014 
.021 
.002 
.002 
0.19 
.004 
.075 

--
.012 
.011 
--
— 
.020 
.019 
.018 
.013 
,041 
,037 
--
--
.012 
.011 
.039 
.019 
.015 
--
.009 
--
.006 
.007 

ilybdeuum, 
and West Texas. 

Ba 

<.7 
<.7 
<.7 
<.7 
<.7 
<.7 
<.7 
<.7 
<.7 
<.7 
--

<.7 
<,7 
--
--
<,7 
<,7 
<,7 
<,7 
<,7 
<,7 
--
--
<,7 
<.7 
<.7 
<.7 
<.7 
--
<.20 
--
<.2U 
<.20 

Br 

.54 

.31 

.56 

.43 

.56 

.22 

.27 

.56 

.65 
1.54 
— 
--
.94 
.85 
--
— 
.77 
.77 
.75 
,78 
,28 
,37 
--
— 
.23 
.30 
.82 
.30 
.86 
--
<.06 
--
<.06 
<.06 



-ppm-

Fieli 
// 

Gila 
Gila 
Gila 
Gila 
Gila 
Gila 
LDl 
LD2 
LD3 
LD4 
LD5 
LD6 
LD7 
LD8 
LD9 
LDIO 
LDll 
LD12 
LDO 
LD14 
LD15 
LD16 
LDl 7 
LDl 8 
Gila 
Gila 
Gila 
Gila 
Gila 
Gila 
Gila 
Gila 
Gila 
Gila 
Rl 
R2 

i 

6 
7 
8 
9 
10 
11 

20 
21 
22 
23 
24 
25 
26 
27 
29 
30 

Lab 
if 

33 
34 
35 
36 
37 
38 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
159 
160 
165 
166 

Cd 

<.02 
<.02 
<.02 
.«. 
•- — 

_ ̂  

<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
— 
— 
— 
--
— 
— 

— 
— 

<.02 
<.02 
<.02 

Co 

<.18 
<.18 
<.18 
.— 
_ ̂  

— « 

<.14 
<.14 
<.14 
<.14 
<.14 
<.14 
<.14 
<.U 
<.14 
<.14 
<.14 
<.14 
<.14 
<.14 
<.14 
<.14 
<.14 
<.14 
— 
--
— 
— 
--
— 
--
— 
--
<.14 
<.15 
<.15 

Cr 

<.10 
<.10 
<.10 

— mm 

am _ 

<.l 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
< 
<^ 
< , 

< 
<^ 

--
--

--
--

<.l 
<.l 
< 1 

Cu 

<.12 
<.12 
<.12 
— * • > 

__ 

<.10 
<.10 
<.10 
<.10 
<.10 
.69 

<.10 
<.10 

.11 
<.10 
<,10 
<,10 
<,10 
<,10 
<,10 
<,10 
<.10. 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.1U 
<.10 

Hg 

.0007 

.0005 

.0006 
__ 

__ 

<.0002 
<.0002 
.0002 

<.0002 
<.0002 
.0002 

<.0002 
<.0002 
<.0002 
<.0002 
<.0002 
<.0002 
<.0002 
.0004 
.0006 
.0004 
.0009 
.0004 
.0004 
.0003 
.0004 
.0006 
.0006 
.0006 
.0006 
.0006 
.0006 
.0006 
--
--

JZL Li Mn Mo MA Ag Al As Ba Br 

.26 <.063 <.45 <.05 

.43 <.063 <.45 <.05 

.31 <.063 <.45 <.05 

< 
< 
< 

.07 

.07 
,07 

<1 
<1. 
3 

.10 

.10 
10 

,008 
,006 
,009 

< 
< 
< 

.20 
,20 
,20 

< 

< 
< 

.06 

.06 

.06 

.14 

.31 

.09 

.13 

.23 

.03 
<.02 
.02 

<.02 
<.02 
,02 

<.02 
<.02 
<.02 
<.02 
<.02 
.02 
.11 
.06 
.03 
.11 
.13 
.08 
.14 
.15 
.20 
.02 
.22 
.05 
.08 

<.05 
<,05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 

--

— 

— 

_ _ 

.40 
<.05 
<.05 

<.50 
<.50 
<.50 
<.50 
<.50 
<.50 
<.50 
<.50 
<.50 
<.50 
<.50 
<.50 
<.50 
<,50 
<.50 
<.50 
<,50 
<.50 

— 

— — 

_ _ 

< .50 
< .50 
< .50 

<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
< __ 

--

<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 
<.06 

<1.00 
<1.00 
<1.00 
<1.00 
<1,00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.0U 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 
<1.00 

.012 

.017 

.008 

.018 

.017 
,003 
,003 
,005 
,003 
,002 
,006 
.003 
.017 
.004 
.003 
.003 
,031 
.007 
.007 
.004 
.006 
.002 
.006 
.011 
.006 
.015 
.004 
.014 
.010 
.010 

<.20 
.20 
.20 
.20 

<.20 
<.20 
<.20 
<.20 
<.20 
<.20 
<.20 
<.20 
<,20 
<.20 
<.20 
<.20 
<,20 
<,20 
<.20 
<.20 
<.20 
<.20 
<.20 
<.20 
<.20 
<.20 
<.20 
<.20 
<.40 
<.40 

.53 

.67 
1.52 
.56 
.99 

0.00 
.28 
.32 

0,00 
0,00 
,35 
.12 
,16 
,41 
,23 
,25 
,23 
,41 

--
--
--
--
--
--
--
--
.15 
--
— 



Field 
it 

NMl 
NM5 
NMl 5 
NM16 
NM18 
NMl 9 
NM22 
NM27 
NM29 
NM30 
NM31 
NM33 
NM34 
TI 
T2 
T3 
T4 
T5 
T9 
TIO 
Til 
T12 
T13 
T14 
T15 
W85 
W86 
W87 
W88 
W89 
GGl 
GG2 
GG3 
GG4 
GG5 
SAl 
SA2 
SA3 

Lab 
if 

381 
385 
395 
396 
398 
399 
402 
407 
409 
410 
411 
413 
414 
426 
427 
428 
429 
430 
434 
435 
436 
437 
438 
439 
440 
539 
540 
541 
542 
543 
544 
545 
546 
547 
548 
549 
550 
551 

Cd 

<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
.Oz 

<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
<.02 
--
--
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

Co 

<.15 
<.15 
<.15 
<.15 
<.15 
<.15 
<.15 
<.15 
<.15 
<.02 
<.15 
<.15 
<.15 
<.15 
<.15 
.15 
<.o 
<.15 
<.15 
<.15 

<.o 
<.o 
<.15 

<.o 
--
--
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 
— 

Cr 

<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.0:) 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
— 
— 
— 
--
--
--
--
— 
— 
— 
— 
— 
— 
— 

— « — • W ^ B - . M 

Cu 

<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
.12 

<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
<.10 
--
--
--
--
— 
--
— 
--
--
— 
— 
--
— 
— 

Hg 

.0008 

.0005 

.0006 

.0007 

.0006 

.0005 

.0008 

.0005 

.0005 

.0005 

.0004 

.0005 

.0003 

.0006 

.0004 

.0004 

.0004 

.0004 

.0002 

.0002 

.0002 
,0004 
.0004 
.0002 
--
--
--
--
--
--
--
--
--
--
--
— 
--
--

—ppm— 

H,S 

<.3 
<.3 
<.3 
<.3 
<.3 
<.3 
<.3 
<.3 
<.3 
<.3 
.3 

5.8 
<.3 

. • . . . 

^ ̂  

—— 
-.r^ 

_.. 

- r . 

— r. 

— ̂  

.... 
_ — 
--
--
--
--
--
--
--
--
--
--
--

--
--

Li 

.44 

.44 

.57 

.57 

.54 
3.86 
.31 
.02 
.35 
.19 
.37 

3.70 
<.01 
.03 
.22 
.20 
.05 
.29 
.53 
.93 
.12 
.58 
.66 
.04 
--
--
--
--
--
— 
— 
— 
--
--
--
— 
--
--

" 

Mn 

<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
.22 

<.05 
<.05 
.13 

<.05 
<.05 
<.05 
.76 
.44 
.26 
.14 

<.05 
<.05 
--
--
--
--
--
--
— 
— 
— 
--
--
— 
--
--

Mo 

<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
<.5 
--
--
--
--
--
--
--
— 
--
--
--
— 
--
--

NH 
4" 

.00 

.05 

.20 

.00 

.00 

.05 

.00 

.19 

.19 

.20 

.00 

.71 

.00 

.10 

.18 

.00 

.18 

.00 
,85 

3.21 
.18 

2,76 
1,40 
.23 
--
--
--
--
--
--
--
--
--
--
--
--
— 
--

Ag 

<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<.05 
<,05 
<.05 
<.05 
<.05 
<.05 
--
--
--
--
--
--
--
--
--
--
--
--
--

Al 

<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1,0 
<1,0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 
<1.0 

--
--
--
--
--
--
--
— 
--
--
— 
— 
--
--

As 

.017 

.011 

.043 

.034 

.009 

.160 

.009 

.015 

.018 

.016 

.021 

.076 

.012 

.018 

.041 

.025 
,004 
.015 
.092 
.142 
.012 
.033 
.025 
.006 
.004 
.044 
,023 
.011 
.031 
,025 
,099 
,029 
.019 
.004 
.004 
.055 
.004 
.003 

Ba 

<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<.4 
<,4 
— 
--
— 
--
--
--
--
--
— 
--
--
— 
--
--

* 

Br 

.58 

.80 
1.09 
1.27 
.97 
.42 
.56 
.49 
.00 
.57 
.75 
.58 
.49 
,66 

1.22 
1,37 
.79 

1.12 
.00 

1.38 
1.22 
.34 

1.58 
.55 
— 
--
--
— 
— 
--
--
--
--
--
--
— 
--
--



pp^ 

Field Lab Cd Co Cr Cu Hg HoS Li Mn Mo NH, Ag Al As Ba Br 

// // 1 ^ 
SA4 552 — — — — — — — — — — — — .003 --
SA5 553 -- — — — — — — -- — — — — .003 — 
SA6 554 — — — — — — — — — — — — .003 
SA7 555 — — — — — — — — — — — — .003 --
SA8 556 — — — — — -- -- -- — — — — .003 — 
SA9 557 — — -- — — — -- -- -- — -- — .004 — 
SAIO 558 — -- -- — -- -- — -- — — — — .003 
SAll 559 — — — -- — — -- — -- -- — -- .003 
SA12 560 — — — -- — -- -- — — — — — .004 — 
SA13 561 — — — -- — — -- — -- — -- -- .003 
SAU 562 -- -- -- -- -- -- -- -- -- -- -- -- .007 
SA15 563 -- -- -- -- -- -- -- -- -- — -- -- .004 
SA16 564 -- -- -- -- -- -- -- -- -- -- -- -- .004 
SA17 565 -- -- -- -- -- -- -- -- -- -- -- -- .003 
SA18 566 — -- — — — — — — — — — — .003 
SA19 567 -- -- -- -- -- -- -- — -- -- -- -- .005 
SA20 568 -- — -- -- -- -- -- -- -- -- -- -- .004 
US98 569 — — — -- — -- -- -- — — — — .003 
US99 570 — — — — — -- -- -- — -- — — 002 
USIOO 571 -- — — — — — — — — — — — *oo2 — 
USIOI 572 — — — -- — — -- — — — — — *oo7 — 
US102 573 - - - - - - - - - - - - ;oo6 " 
US90 524 - - - - - - - - - - - - .004 " 
US91 575 - - - - - - - - - - - - .005 -" 
US92 576 - - - - - - - - - - - - .006 " 
US93 577 — -- — — — -- — — — — -- -- 017 
US94 578 - - - - - - - - - - - - ;oi6 -
US95 579 - - - - - - - - - - - - .004 " 
US96 580 — — — — — — -- — — -- -- — 003 
US97 581 - - - - - - - - - - - - ;oo3 " 
US98 582 — — — -- — — -- -- — — — -- 014 
US105 583 -- -- -- -- -- -- -- -- -- -- -- -- 'oi2 
US106 584 -- -- -- -- -- -- -- -- -- -- -- -- '007 
US107 585 
US108 586 -- -- -- -- -- -- -- -- -- -- -- -- 017 
US109 587 — — - — — — — — — — "005 
USllO 588 — — — -- — -- — — — '006 
NM53 589 - — — — !o09 " 



p p m ' — •—-— , 

Field Lab Cd Co Cr Cu Hg H S Li Mn Mo NH, Ag Al As Ba Br 
# # 2 4 

NM54 590 -- -- — -- -- -- — -- -- -- -- -- .003 
NM55 591 -- -- -- -- -- -- -- -- -- -- -- -- .008 
GGIOO 592 -- -- — -- -- -- -- -- -- -- -- -- .014 
GGlOl 593 -- -- — -- -- -- -- -- -- -- — -- .007 
GG102 594 -- -- — -- -- -- -- -- -- -- -- -- .004 
US103 595 — — — -- -- — — — — -- — — .001 
US104 596 -- -- -- -- -- -- -- -- -- -- -- -- .002 
Leggs 597 -- — -- -- -- -- -- -- -- -- -- -- .001 
NM56 598 — -- -- -- -- -- -- -- -- -- -- -- .004 
SDl 602 — -- -- -- -- -- -- -- -- — -- -- .053 
SD2 603 — -- — — — — — -- — — — -- .025 
SD3 604 — -- -- -- -- -- -- — — -- -- -- .048 
SD4 605 — — — -- — — -- -- — — — — .046 
SD5 606 — -- -- -- -- -- -- -- -- -- -- -- .039 
SD6 607 -- -- -- -- -- -- -- -- -- -- -- -- .023 
SD7 608 — -- -- -- -- -- -- — -- -- -- -- .049 
SD8 609 — -- -- -- -- -- -- -- -- -- -- -- .015 
Sm 610 -- -- -- -- -- -- -- -- -- -- -- -- .090 
SDIO 611 — -- -- -- — -- -- -- -- -- -- — .081 
SDll 612 — -- — -- -- -- -- -- -- -- -- -- .065 
SD12 613 -- -- -- -- -- -- -- -- -- -- — -- .021 
SD13 614 -- -- -- -- -- — -- -- -- -- -- -- .007 
SD14 615 — -- -- -- -- -- -- -- -- -- — -- .022 
SD15 616 — -- -- -- -- -- -- -- -- -- -- -- .023 
SD16 617 -- -- — -- -- -- -- -- -- -- -- -- .032 
SD17 618 — -- -- -- -- -- -- -- — -- -- -- .015 
SD18 619 — — -- -- -- -- -- -- -- -- -- -- .023 
SD19 620 -- -- -- — — -- -- -- -- -- -- -- .069 
SD20 621 -- -- -- -- -- -- -- -- -- -- -- -- .052 
SD21 622 -- -- -- -- -- -- -- -- -- -- -- -- .013 
SD22 623 -- -- -- -- -- -- -- -- -- -- -- -- .016 
SD23 624 -- — — — — -- — — — — — -- ,002 
SD24 625 — — — -- — . -- — -- — — — — .017 
SD25 626 — — — — -- -- -- -- — -- — "" .011 
SD26 627 — — — — -- - - " -' •" .030 
SD27 628 — - "- - " "' "" .010 
SD28 629 — — — " -- "" "' "" "" " "' ~ .003 
SD29 630 " — — — — "" " "" "" " "' "" -002 



-ppm-

Field 
if 

SD30 
SD31 
SD32 
SD33 
SD34 
Colml 
Colm2 
CQlm3 
Colm4 
Pall 
Pal2 
Pal3 
Pal4 
Pais 
ALBQl 
ALBQ2 
ALBQ3 
ALBQ4 
SD35 
Jemezl 
Jemez2 
Jemez3 
Jemez4 
JemezS 
Jemez6 
Jemez7 
Jemez8 
Jemez9 
SDl 
A 
B 
C 
D 
E 
F 
G 
H 
I 
AZ178 

Lab 
if 

631 
632 
633 
634 
635 
636 
637 
638 
639 
691 
692 
693 
694 
695 
696 
697 
698 
699 
780 
808 
809 
810 
811 
812 
813 
814 
815 
816 
817 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
374 

Cd Co Cr Cu Hg H S Li Mn Mo NH Ag Al As Ba Br 
— 2 4 

,0011 
,0010 
.0012 
.0005 
.0005 
.0005 
.0004 
.0007 
.0005 

.009 

.004 

.004 

.006 

.007 

,045 
.005 

— 2.880 
.048 

-_ -_ - - .026 
.920 

— 1.070 
— 1.040 

.037 

.036 

.025 
<1.0 ~ — — ~ ~ ~ .057 
<1.0 ~ ~ ~ ~ ~ ~ .022 
<1.0 ~ ~ ~ ~ ~ ~ .083 
<1.0 ~ ~ ~ ~ ~ ~ .132 
<1.0 — ~ ~ ~ ~ — .192 
<1.0 ~ ~ ~ ~ — ~ .010 
<1.0 ~ ~ ~ ~ ~ ~ . .006 
<1.0 ~ ~ ~ ~ ~ — .016 
22.8 ~ ~ — ~ ~ ~ .065 



Table 6 Na,K,Ca,Mg Geotemperature 

Field 
if 

JI 
J2 
J3 
J4 
J5 
J6 
J7 
PI 
P2 
P3 
P4 
P5 
PIO 
P13 
P14 
P15 
P20 
P22 
P23 
P24 
P25 
WI 
W2 
W3 
W4 
W5 
W6 
W7 
W8 
W9 
WIO 
Wll 
W12 
W13 
W14 
W15 
W16 
W17 
W18 
W19 
W20 
W21 
W22 
W23 
W24 
W25 
W26 
W27 
W28 
W29 
W30 
W31 
W32 

Lab 
i f • 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

Temp 
C* 

2. 
51. 
97. 
83. 

102. 
38. 
52. 
38. 

172. 
164. 
129. 
60. 
71. 
49. 
38. 
57. 
38. 
41. 
45. 

146. 
50. 
59. 
50. 
26. 
23. 
26. 
36. 
42. 
28. 
57. 
83. 
28. 
31. 
32. 
39. 
65. 
40. 
43. 
41. 
48. 
54. 
57. 
47. 
10. 
69. 
62. 
68. 
25. 
49. 
8. 
19. 
52. 
52. 

Field 

if 

W33 
W34 
W35 
W36 
Bl 
B2 
B3 
B4 
B5 
B6 
B7 
B8 
B9 
BIO 
Bll 
B12 
B13 
B14 
B15 
B16 
B17 
B18 
B19 
WTl 
WT2 
WT3 
WT4 
WT5 
WT6 
WT7 
WT8 
B20 
B21 
B22 
B23 
B24 
B25 
B26 
B27 
B28 
Glial 
Gila2 
Gila3 
Gila4 
Gila5 
Gila6 
Gila7 
GilaS 
Gila9 
GilalO 
Gilall 
LDl 
LD2 

. Lab 

if 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
SW19 
SW20 
SW21 
SW22 
SW23 
SW24 
SW25 
SW26 
SW27 
SW28 
SW29 • 
SW30 
SW31 
SW32 
SW33 
SW34 
SW35 
SW36 
SW37 
SW38 
SW132 
SW133 

Temp 
C* 

105. 
87. 
41. 
52. 
50. 

150. 
84. 
49. 
49. 
49. 
49. 
78. 

111. 
112. 
113. 
118. 
58. 
61. 
48. 
28. 
67. 
72. 

116. 
84. 
69. 

201. 
50. 
60. 

103. 
90. 
40. 
83. 
96. 
44. 
14. 
65. 
65. 
31. 
31. 
12. 
36. 
78. 
46. 
27. 
76. 
77. 
73. 
62. 
44. 
48. 
54. 
91. 

118. 



Field 

if 

LD3 
LD4 
LD5 
LD6 
LD7 
LD8 
LD9 
LDIO 
LDll 
LD12 
LD13 
LD14 
LD15 
LDl 6 
LD17 
LD18 
Gila20 
Gila21 
Gila22 
Gila23 
Gila24 
Gila25 
Gila26 
Gila27 
Gila28 
Gila29 
Gila30 
MFGl 
MFG2 
MFG3 
MFG4 
Rl 
R2 
TRl 2 
TRl 3 
TRl 4 
TRl 5 
TRl 6 
TRl 7 
TRl 8 
TRl 9 
TRl 10 
TR,1 11 
TRl 12 
TRl 13 
TRl 14 
TRl 15 
TRl 16 
TRl 17 
TRl 18 
TR2 1 
TR2 2 
TR2 3 

Lab 
• i f 

SW134 
SW135 
SW136 
SW137 
SW138 
SW139 
SW140 
SW141 
SW142 
SW143 
SW144 
SW145 
SW146 
SW147 
SW148 
SW149 
SW150 
SW151 
SW152 
SW153 
SW154 
SW155 
SW156 
SW157 
SW158 
SW159 
SW160 
SW161 
SW162 
SW163 
SW164 
SW165 
SW166 
SW206 
SW207 
SW208 
SW209 
SW210 
SW311 
SW212 
SW213 
SW214 
SW215 
SW216 
SW217 
SW218 
SW219 
SW220 
SW221 
SW222 
SW223 
SW224 
SW225 

Table 

Temp. 
C* 

61. 
57. 
94. 
35. 
21. 
18. 
44. 
57. 
69. 
50. 
56. 
38. 
38. 
27. 
23. 
35. 
56. 
53. 
68. 
50. 
41. 
67. 
23. 
66. 
58. 
49. 
77. 
34. 
19. 
31. 
22. 
52. 
61. 
59. 
66. 
3. 
2. 
98. 
12. 
32. 
22. 
7. 

51. 
36. 
46. 
46. 
58. 
44. 
24. 
37. 
29. 
-6. 
54. 

6 Cont. 

Field 
if 

TR2 
TR2 
TR2 
TR2 
TR2 
TR2 
TR2 
TR2 
TR2 
TR2 
TR2 
TR2 
W50 
W51 
W52 
W53 
W54 
W55 
W56 
W57 
W58 
W59 
W60 
W61 
W62 
W63 
W64 
W65 
W66 
W67 
W68 
W69 
W70 
W71 
W72 
W73 
W74 
TR3 
TR3 
TR3 
TR3 
TR3 
TR3 
TR3 
TR3 
TR3 
TR3 
W75 
W76 
W77 
W78 
W79 
W80 

4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 

1 
2 
3 
4 
5 
6 
7 
8 
9 
10 

Lab 
if 

SW226 
SW227 
SW228 
SW229 
SW230 
SW231 
SW232 
SW233 
SW234 
SW235 
SW236 
SW237 
SW238 
SW239 
SW240 
SW241 
SW242 
SW243 
SW244 
SW245 
SW246 
SW247 
SW248 
SW249 
SW250 
SW251 
SW252 
SW253 
SW254 
SW255 
SW256 
SW257 
SW258 
SW259 
SW260 
SW261 
SW262 
SW263 
SW264 
SW265 
SW266 

- SW267 
SW268 
SW269 
SW270 
SW271 
SW272 
SW273 
SW274 
SW275 
SW276 
SW277 
SW278 

Temp. 
C-

12. 
4. 

-1. 
29. 
35. 
59. 
79. 
53. 
58. 
45. 
61. 
28. 
53. 
69. 
84. 
91. 
77. 
67. 
40. 
21. 
45. 
69. 
83. 
69. 
36. 
73. 
65. 
32. 
61. 
71. 
73. 
106. 
68. 
40. 
34. 
43. 
44. 
36. 
83. 
5. 

83. 
26. 
38. 
31. 
42. 
64. 
59. 

120. 
43. 
52. 
54. 
52. 
64. 



Table 6 Cont. 

Field 
if 

W81 
W82 
W83 
W84 
ANl 
AN2 
AN3 
AN4 
AN5 
P^6 
AN7 
ANS 
AN9 
ANIO 
ANll 
AN12 
ANO 
AN14 
AN15 
AN16 
AN17 
ANO 
AN19 
AN20 
AN21 
AN22 
AN23 
SWAN306 
SWAN307 
SWAN308 
SWAN309 
SWAN310 
TR4 1 
TR4 2 
TR4 3 
TR4 4 
TR4 5 
TR4 6 
TR4 7 
TR4 8 
TR4 9 
TR4 10 
TR5 1 
TR5 2 
TR5 3 
TR5 4 
TR5 5 
TR5 6 
TR5 7 
TR5 8 
TR5 9 
TR5 10 
TR5 11 

Lab 
if 

SW279 
SW280 
SW281 
SW282 
SW283 
SW284 
SW285 
SW286 
SW287 
SW288 
SW289 
SW290 
SW291 
SW292 
SW293 
SW294 
SW295 
SW296 
SW297 
SW298 
SW299 
SW300 
SW301 
SW302 
SW303 
SW304 
SW305 
SW306 
SW307 
SW308 
SW309 
SW310 
SW311 
SW312 
SW313 
SW314 
SW315 
SW316 
SW317 
SW318 
SW319 
SW320 
SW321 
SW322 
SW323 
SW324 
SW325 
SW326 
SW327 
SW328 
SW329 
SW330 
SW331 

Temp, 
C* 

49. 
68. 
31. 
58. 
38. 
58. 
40. 
93. 
59. 
52. 
52. 
40. 
61. 
58. 
44. 
44. 
63. 
44. 
44. 
48. 
80. 
45. 
29. 
39. 
48. 
47. 
41. 
22. 
22. 
29. 
29. 
21. 
25. 
17. 
22. 
17. 
-1. 
49. 
31. 
26. 
28. 
43. 
58. 
37. 
70, 
56. 
35. 
61. 
54. 
55. 
117. 
14. 
20. 

Field 
# 

TR5 12 
TR5 13 
NMl 
NM2 
NM3 
NM4 
NM5 
NM6 
NM7 
NM8 
NM9 
NMIO 
NMll 
NMl 2 
NM13 
NM14 
NM15 
NMl 6 
NM17 
NM18 
NMl 9 
NM20 
NM21 
NM22 
NM23 
NM24 
NM25 
NM26 
NM27 
NM28 
NM29 
NM30 
NM31 
NM32 
NM33 
NM34 
PVl 
PV2 
PV3 
PV4 
PV5 
PV6 
PV7 
PV8 
PV9 
PVIO 
PVll 
TI 
T2 
T3 
T4 
T5 
T6 

Lab 
if 

SW332 
SW333 
SW381 
SW382 
SW383 
SW384 
SW385. 
SW386 
SW387 
SW388 
SW389 
SW390 
SW391 
SW392 
SW393 
SW394 
SW395 
SW396 
SW397 
SW398 
SW399 
SW400 
SW401 
SW402 
SW403 
SW404 
SW405 
SW406 
SW407 
SW408 
SW409 
SW410 
SW411 
SW412 
SW413 
SW414 
SW415 
SW416 
SW417 
SW418 
SW419 
SW420 
SW421 
SW422 
SW423 
SW424 
SW425 
SW426 
SW427 
SW428 
SW429 
SW430 
SW431 

Temp. 
C* 

81. 
68. 

138. 
81. 
137. 
139. 
140. 
140. 
60. 
29. 
24. 
45. 
49. 
16. 
33, 
43, 
51. 
51, 
49. 
50. 
71. 
71. 
80. 
91, 
23, 
43, 
76, 
15, 
45. 
43. 
85. 
73. 
76. 
36, 
99. 
21. 
67. 
19, 
-2. 
1. 

-2. 
50. 
15. 
3, 
9, 
4. 

12. 
50. 
64. 
49.. 
46. 
69. 
26. 



> 

Field 

if 

T7 
T8 
T9 
TIO 
Til 
T12 
T O 
T14 
T15 
NM50 
NM51 
NM52 
STROM 
RKl 
RK2 
RK3 
RK4 
RK5 
RK6 
RK7 
RK8 
RK9 
RKIO 
RKll 
RK12 
RK13 
RK14 
RK15 
RK16 
RK17 
RK18 
RKl 9 
RK20 
RK21 
RK22 
RK23 
RK24 
RK25 
W85 
W86 
W87 
W88 
W89 
GGl 
GG2 
GG3 
GG4 
GG5 
5A1 
SA2 
SA3 
SA4 

Lab 
if 

SW432 
SW433 
SW434 
SW435 
SW436 
SW437 
SW438 
SW439 
SW440 
SW441 
SW442 
SW443 
SW444 
SW445 
SW446 
SW447 
SW448 
SW449 
SW450 
SW451 
SW452 
SW453 
SW454 
SW455 
SW456 
SW457 
SW458 
SW459 
SW460 
SW461 
SW462 
SW463 
SW464 
SW465 
SW466 
SW467 
SW468 
SW469 
SW539 
SW540 
SW541 
SW542 
SW543 
SW544 
SW545 
SW546 
SW547 
SW548 
SW549 
SW550 
SW551 
SW552 

Table 

Temp. 
C* 

-15. 
12. 
66. 
81. 
54. 
56. 

137., 
25. 
59. 
29. 

52 
36. 
3, 
1. 
0. 
4, 

10. 
-20. 
-7. 
4. 

27. 
10. 
-9. 
7. 

11. 
25. 
9. 
9. 

87. 
23. 
1.. 

18. 
16. 
31.. 
22. 
2, 
5. 

101. 
138. 
19. 
72. 

172. 
86. 
89. 
24. 
17. 
57. 
-8. 

-21, 
27. 

6 Cont. 

Field 

if 

SA5 
SA6 
SA7 
SA8 
SA9 
SAIO 
SAll 
SA12 
SA13 
SA14 
SAl 5 
SA16 
SA17 
SA18 
SA19 
SA20 
US98 
US99 
USIOO 
USIOI 
US102 
US103 
US91 
US92 
US93 
US94 
US95 
US96 
US97 
US98 
US105 
US106 
US107 
US108 
US109 
USllO 
NM53 
NM54 
NM55 
GGIOO 
GGlOl 
GG102 
US103 
US104 
LEGGS 
NM56 
SDL 
SD2 
SD3 
SD4 
SD5 
SD6 

Lab 
if 

SW553 
SW554 
SW555 
SW556 
SW557 
SW558 
SW559 
SW560 
SW561 
SW562 
SW563 
SW564 
SW565 
SW566 
SW567 
SW568 
SW569 
SW570 
SW571 
SW572 
SW573 
SW574 
SW575 
SW576 
SW577 
SW578 
SW579 
SW580 
SW581 
SW582 
SW583 
SW584 
SW585 
SW586 
SW587 
SW588 
SW589 
SW590 
SW591 
SW592 
SW593 
SW594 
SW595 
SW596 
SW597 
SW598 
SW602 
SW603 
SW604 
SW605 
SW606 
SW607 

Temp. 
C* 

-28. 
-13. 
-17. 
4. 

31. 
-4. 
15. 
10. 
-3. 
5. 

10. 
12. 
2, 

-0. 
12. 

-23., 
39. 
45., 
50. 
9. 
7. 

-3. 
50. 
7. 

55. 
52. 
43. 
59. 
27. 
88.' 
56. 
24. 

173. 
39. 

-15. 
21. 
98. 
10. 
16. 
74. 
49. 
21. 
49, 
48. 
87. 
63, 
78. 
81. 
61^ 
53. 
53. 
50. 



Table 6 Cont, 

VField 
• // 

SD7 
SD8 
SD9 
SDIO 
SDll 
SD12 
SD13 
SD14 
SD15 
SD16 
SD17 
SD18 
SD19 
SD20 
SD21 
SD22 
SD23 
SD24 
SD25 
SD26 
SD27 
SD28 
SD29 
SD30 
SD31 
SD32 
SD33 
SD34 
COLMl 
C0LM2 
C0LM3 
C0LM4 
PALI 
PAL2 
PAL3 
PAL4 
PAL5 
ALBQl 
ALBQ2 
ALBQ3 
ALBQ4 
SD35 
Jemezl 
Jemez2 
Jemez3 
Jemez4 
Jemez5 
Jemez6 
Jemez7 
JemezS 
Jemez9 
SDl 
JUSTl 

Lab 
if 

SW608 
SW609 
SW610 
SW611 
SW612 
SW613 
SW614 
SW615 
SW616 
SW617 
SW618 
SW619 
SW620 
SW621 
SW622 
SW623 
SW624 
SW625 
SW626 
SW627 
SW628 
SW629 
SW630 
SW631 
SW632 
SW633 
SW634 
SW635 
SW636 
SW637 
SW638 
SW639 
SW691 
SW692 
SW693 
SW695 
SW695 
SW696 
SW697 
STJ698 
SW699 
SW780 
SW808 
SW809 
SW810 
SW811 
SW812 
SW813 
SW814 
SW815 
SW816 
SW817 
SW818 

Temp. Field 
if 

Lab Temp. 
C* 

68. 
66. 
86. 
85. 
82. 
19. 
50. 
58. 
55. 
58. 
56. 
50. 
84. 
86. 
87. 
65. 
43. 
52. 
74.. 
62. 
44. 
67. 
49. 
60. 
64. 
64. 
42. 
39. 
90. 
38. 
29. 
43. 
94. 
58. 
22. 
99. 
61. 
58. 
39. 
59. 
68. 

106. 
43. 

160. 
60. 
58. 

171. 
166. 
173. 
57. 
60. 
74. 
154.. 

A 
B 
C 
D 
E 
F 
G 
H 
I 

AZ178 

N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 
N/A 

SW374 

61. 
26. 
62. 
62. 
81.. 
70. 
79.; 
25. 
58. 
52. 



^ ' 0 S ' 

ENERGY INSTITUTE , 

OFFICE OF THE DIRECTOR ^ ' ^ 
Box 3EI/Liis Cruces, New Mexico 88003 
Telephone (505) 646-1745 _ _ _ 

November 1 1 , 1982 <-'̂  xT 
m 

Ms. Susan Prestwich 
Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

RE: Contract DE-AS07-78ID01717 

Dear Ms. Prestwich: 

I am writing to request a no-cost time extension on the above contract through 
June 30, 1983. As the result of substantial support from the State of New Mexico 
to conduct low-temperature geothermal resource assessments throughout New Mexico, 
I have been expending the above contract funds judiciously and now have monies 
remaining to continue our activities for several more months. Much work of high 
quality has been accomplished especially in regard to resource assessment activities 
on Santa Ana Pueblo lands, the generation of a statewide aeromagnetic map, and the 
production of the scientific geothermal resources map series for New Mexico. 

During the requested contract extension period our efforts will be focused 
on: (1) working closely with NOAA to complete the scientific map series, (2) 
continuing temperature gradient drilling activities initiated on November 8, 1982, 
on Santa Ana Pueblo lands and funded by the State of New Mexico, (3) conducting 
a regional temperature gradient drilling program in north central New Mexico as 
part of the State match to Task 4, Mod 5, and (4) coordinating an orderly close 
out of the contract and submission of the deliverables. 

If you have any questions concerning our present or planned activities, please 
do not hesitate to contact me. Thank you for your cooperation. 

Sincerely yours, 

LARRY ICERMAN 
Director 

Ll/dp 

cc: Carl Ruscetta, UURI "^ 
File DE-AS07-78ID01717 



APR 3 1978 

Regents of New Mexico State 
UnlTerslty 

P. 0. Box 3699 
Laa Cruces, New Mexico 38003 

Attention: Dr. R. L. San Martin 

Subject: COHTRACT m . Etf-78-S-07-1717 

Gentleaen: 

RECEP^ 

APR 51-7 

GtOTHE?.. ... 

We are encloalag four copies of the above-subject contract. If 
satisfactory to you, please have three copies signed by an authorized 
official, have this signature witnessed by tvo persons, and affix your 
legal seal. These three signed copies should then be returned to this 
office for signature by tha Contracting Officer (at which tloe the 
"entered into data" will be filled In). The fourth copy is for yoxxr 
files pending receipt from this office of one fully executed copy. 

Very truly yours, 

ORIGINAL SIGNED BY 

W. C. Kendall 

C&P 

Enclosures: 
Contract So. 

W. C. Kendall, Chief 
Contracts Branch 
Contracts and Procurement Division 

EW-78-S-07-1717 (4) 

bcc w/encl: 
J. L. Griffith 
M. L. Parka 

CPC 
iflRTNelsc 
4-23-78 

)n:ak 
CPC 
WCKendall 



Contract No. EW-78-S-07-1717 

IN WITNESS WHEREOF, the parties hereto have executed this document as 
of the day and year first above written. 

THE UNITED STATES OF AMERICA 

BY THE DEPARTMENT OF ENERGY 

By /s/ R. E. Simonds 

R, E. Simonds, Director 
Contracts and Procurement Division 
Idaho Operations Office 
Contracting Officer 

REGENTS OF NEW MEXICO STATE UNIVERSITY 
Witnesses as to signature of 
Contractor: 

(Signature) 

Name (typed) 

(Address) 

By / ' s i Gerald W. Thomas 

Gerald W. Thomas 

Title 
P. 
Las 

Name (typed) 

President 
0. Box 3699 
Cruces, New Mexico 88003 

(Business Address) 

(Signature) 

Name (typed) 

(Address) 

030278 -3-



c^fes 
Contract No. EW-78-g^-I717 _ c CONTRACT BETWEEN 

REGENTS OF NEW MEXICO STATE UNIVERSITY 

AND 

THE DEPARTMENT OF ENERGY 

THIS AGREEMENT, entered into the 1st day of May 
1978 (effective as of March 15, 1978), by and between the UNITED STATES OF 
AMERICA (hereinafter called the "Government"), acting through the DEPARTMENT 
OF ENERGY (hereinafter called "DOE"), and REGENTS OF NEW MEXICO STATE 
UNIVERSITY (hereinafter called the "Contractor"), a corporation organized 
and existing under the laws of the State of New Mexico, with its principal 
office at Las Cruces, New Mexico; 

WITNESSETH THAT: 

WHEREAS, DOE desires to have the Contractor perform certain research 
work, as hereinafter provided; and 

WHEREAS, this agreement is authorized by Section 302(c)(3) of the 
Federal Property and Administrative Services Act of 1949, as amended, and 
the Department of Energy Organization Act of 1977 (Public Law 95-91), and 
other applicable laws; 

NOW, THEREFORE, the parties hereto agree as follows: 

ARTICLE I - THE RESEARCH TO BE PERFORMED 

(a) The Contractor shall, to the best of its ability, furnish personnel, 
facilities, equipment, materials, supplies, and services, except such as 
are furnished by the Government, necessary for the performance of the 
research provided for in Appendix A hereto, and shall perfonn the research 
and report thereon pursuant to the provisions of this contract. It is 
understood that Appendix A, a guide to the performance of this contract, 
may be deviated from by the Contractor subject to the specific requirements 
of this contract. 

(b) This work shall be conducted under the direction of Dr. R. L. San 
Martin or such other member(s) of the Contractor's staff as may be mutually 
satisfactory to the parties. 

ARTICLE II - THE PERIOD OF PERFORMANCE 

The period of performance under this contract shall commence on 
March 15, 1978 and expire on September 30, 1978. Performance may be extended 
for additional periods by the mutual written agreement of the parties. 

030278 -1-
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Contract No. EW-78-S-07-1717 

ARTICLE III - CONSIDERATION 

(n) In full consideration of the Contractor's performance hereunder, 
DOE shall furnish the equipment, supplies, materials, and services, if any, 
li.stfci in Article A-II(b), and pay the Contractor the sum of One Hundred 
Thou.qand Dollars ($100,000.00), hereinafter called the "Support Ceiling" 
which sum shall be subject to adjustment as hereinafter provided. 

(b) Payments to the Contractor shall equal the "Cumulative Support 
Cost" of the performance of this contract, as the term "Cumulative Support 
Cost" is defined in Article B-V; Provided, however, and notwithstanding any 
other provisions of this contract, that the Government's monetary liability 
under this contract shall not exceed the Support Ceiling specified in (a) 
above. DOE shall not pay more than the Support Ceiling or an amount equal 
to the Cumulative Support Cost, whichever is less. The Contractor shall be 
obligated to perform under this contract throughout the agreed-upon period 
of performance, and to bear all costs which DOE has not agreed to pay; 
Provided, however, That the Contractor shall have the right to cease to 
perform the research provided for in this contract, upon written notice to 
DOE to that effect, at any time when or after the Cumulative Support Cost 
equals or exceeds the Support Ceiling. 

(c) The Support Ceiling specified in (a) above may be increased 
unilaterally by DOE by written notice to the Contractor and may be increased 
or decreased by written agreement of the parties (whether or not by formal 
modification to this contract). In the event the stated period of contract 
performance is extended, the Support Ceiling may be revised to reflect any 
increased DOE support for the extended period or periods. 

(d) Upon termination, or expiration of the total period of performance, 
the Contractor shall promptly refund to DOE (or make such disposition as DOE 
may in writing direct) any sums paid by DOE to the Contractor under this 
contract, through direct payment or under letter of credit, in excess of the 
Cumulative Support Cost incurred in performance under the contract. 

ARTICLE IV - GOVERNMENT PROPERTY 

The following items of property procured or fabricated by the Contractor 
are hereby listed as "Government property": 

None 

ARTICLE V - ADDITIONAL CONTRACT PROVISIONS 

(a) The Contractor shall obtain written approval for all subcontracts 
and consultant agreements from the Contracting Officer prior to award. 

(b) Appendix B attached hereto and made a part hereof, sets forth additional 
general contract provisions of this contract. 

030278 -2-



Contract No. EW-78-S-07-1717 

I, Josie Pena , certify that I am the Executive Secretary 
of the Contractor named under this document, that 

Gerald W. Thomas > who signed this document on behalf of 
the Contractor, was then President of said 
Contractor; that said document was duly signed for and in behalf of said 
Contractor by authority of its governing body, and is within the scope of 
its legal powers. 

IN WITNESS WHEREOF, I have hereunto affixed my hand and the seal of 
said corporation this 19th day of April 1978. 

I s l Josie Pena 

(SEAL) 

030278 -4-



Contract Wo. EW-78-S-07-1717 

CONTRACTOR: REGENTS OF NEW MEXICO STATE UNIVERSITY 

APPENDIX A 

For the Contract Period March 15, 1978 through September 30, 1978. 

Article A-I - RESEARCH TO BE PERFORMED BY CONTRACTOR 

The scope of the work under this contract is unclassified, and under 
this agreement with DOE will perform research consisting of the following 
in accordance with the Contractor's proposal No. NMSU-78-00287 incorporated 
herein and made a part hereof by reference: 

(a) PHASE I 

1. Subsurface Temperatures - The Contractor shall search 
the USGS WATSTORE file for all spring and well temperature in 
excess of 20°C. About 5000 data points for New Mexico are 
included in WATSTORE. The WATSTORE data will be supplemented 
by hot spring-well data from other published or unpublished 
reports and state and federal water resources file. The 
Contractor shall use the geothermistry information from hot 
well-spring data to calculate the inferred base temperatures 
of the geothermal system. 

2. Water Quality - The Contractor shall use the data 
sources referred to above to tabulate TDS (total dissolved solids), 
fluoride, boron and other chemical constituents which may have delete
rious environmental effects if that water is used. The Contractor 
shall store this data on magnetic tape for transfer to NOAA and USGS. 

* 3. Seismicity - The Contractor shall prepare data on New) îxV>ai,vsV<-a-t 
Mexico seismicity from the USGS computerized file of worldwide^ "̂  •^tiOMi'i 
epicenters, published seismic maps of New Mexico and, where ' ~^ ' ^ *"̂ •' 
applicable, from local microseismic surveys. . ' .-̂ ttJ"̂ e-'fO= r._ 

^ 4. Heat Flow - The Contractor shall compile heat flow \ 
data from published work and from unpublished work of several Su}oc.tr<i""SAz."vtt -to 
scientists who are presently working on this data collection. / |g(v̂ -j-f̂ ---yg.Mr̂ ,.̂  

:ff 5. Thermal Gradient - The Contractor shall make a I r\.n-Ktv.--r : r,^ 
systematic attempt to measure temperatures in existing wells t L \ ( \ C&Ci 
throughout the geothermally promising areas in New Mexico. \ 
Particular attention will be placed on available wells located] 
near suspected geothermal targets which are also near major j 
user markets such as Santa Fe , Socorro, Albuquerque, Las / 
Cruces, Alamogordo, etc. 

030278 
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Contract .so. EW-78-S-07-1717 
Appendix A - Page 2 

^ 6. Volcano-tectonics - The Contractor shall collect data ^ v , \ 
on quaternary volcanism and tectonism and mapping of locations ^ , .̂̂^ 
of hot spring deposits (extinct hot springs), active faults, "" ' I'J'''-
cinder cones, diatremes, maar craters, recent volcanics -, A;> \̂  
(particularly silicic) and deep sedimentary basins which may 
contain large volumes of geothermal fluids. i ^ î;̂  °*,95 i>.v̂ VAAc\ 

^ 7. Geoelectric Investigations - Many of the state's 
major geothermal targets have been subject to some type of 
geoelectric prospecting including dipole-dipole and roving ^u-cecVnc" 
dipole soundings, magnetotelluric, audit-magnetotelluric -Xxi iXtowi. VDtxo W?.,i 
sites, magnetic variation studies and self potential studies, xp^, (̂ \\ev̂ de,r - P.T.' 
The Contractor shall compile this data where available and 
conduct additional studies in other geothermally promising 
areas. 

8. Geothermal Hydrologic Investigations - The Contractor 
shall analyze and plot existing well data in order to under
stand the geothermal hydrology of the promising sites in New 
Mexico. At suitable sites, some pumping tests shall be 
conducted to quantify the aquifer characteristics of shallow 
geothermal aquifers. 

9. The Contractor shall make all of the above data 
available to NOAA and the USGS and other participating agencies 
in this study, viz., DOE, USPS, and BLM. 

(b) PHASE II 

1. The Contractor shall drill two 4-inch diameter, 1,000 
ft. deep wells, one in Las Alturas area near Las Cruces and 
the other in the Socorro peak geothermal field west of NMIMT 
campus at Socorro. Each of these wells will be completed by 
placing a 1-inch metal pipe as casing, leaving the drilling 
mud around the casing and cementing the top 10 feet around the 
pipe. The holes will be used primarily to measure temperature 
at various depths to calculate the geothermal gradient. The 
site for each well will be selected on the basis of available 
geological, geophysical, and terrain information. After 
temperature measurements, the holes will be sealed at the top. 

2. On the basis of data obtained from Phase I effort 
and through temperature measurement in 1-inch holes, the 
Contractor shall decide whether to drill a deeper (2,500 
feet), 7-inch hole at one of the two areas listed in (b)l., 
above. This hole will be used to collect detailed geologic 
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Contract .... EW-78-S-07-1717 
Appendix A - Page 3 

data through sample collection and through geophysical well 
logging, e.g., electric resistivity and x-ray and neutron 
logging. The hole will also be used to conduct pumping tests 
to determine the characteristics of the geothermal aquifer(s). 
Water samples from this well will be collected to determine 
the quality of geothermal water. 

Article A-II - WAYS AND MEANS OF PERFORMANCE 

(a) Items for which support w i l l be provided as indicated in A-III 
below: 

Phase I DOE CONTRACTOR 

Professional Staff and Faculty $26,700 
Student Salaries 5,350 
Overhead (67% of salaries and wages) 21,473 
Fringes (14% of professional salaries) 3,738 
Travel for Field Work 15,000 
Supplies 1,239 
Publication Costs 1,500 

SUBTOTAL $75,000 

Phase II 

Drill two temperature gradient wells 
and collect data 15,000 15,000 

Drill one 7", 2,500 ft. depth test 
hole log geophysical data 60,000 20,000 

SUBTOTAL $75,000 $35,000 

TOTALS $150,000 $35,000 

(b) Items, if any, significant to the performance of this contract, 
but excluded from computation of Support Cost and from consideration in 
proportioning costs: 

None 

(c) Costs contributed by the Contractor but excluded from com
putation of Support Ceiling: 

$35,000.00 

030278 



Contract . EW-78-S-07-1717 
Appendix A - Page 4 

Article A-III - FUNDING 

The Cotal estimated cost to DOE for the performance of Phases I and II 
under Article A-II above is $150,000.00. An amount of $100,000.00 is 
hereby obligated for the period from March 15, 1978 through September 30, 
1978 to start the work. The balance of $50,000.00 will be obligated when 
and if such funds become available. The Contractor shall perform the 
research set forth under Phases I and II of Article A-I until 90% of the 
$100,000.00 is obligated. At that time if the balance of $50,000.00 has 
not been authorized, the Contractor shall discontinue work and notify DOE 
that work has been stopped until additional funds are authorized. If the 
balance of $50,000.00 will not be authorized, DOE will notify the Contractor 
in writing within 30 days and at that time the Contractor shall submit a 
final report for the work that has been performed. DOE will pay 100% of 
the actual costs enumerated in Article A-II subject to the provisions 
contained in this article. Article III, and Article B-V. 

Article A-IV - ADMINISTRATION AND REPORTS 

(a) Principal Investigator - Dr. R. L. San Martin 

DOE Program Manager - J. L. Griffith, DOE 

Idaho Operations Office 
Idaho Falls, Idaho 

The Principal Investigator shall direct the work as outlined in 
discussions and in periodic letters from the Program Manager. 

(b) Reports 

1. General - General reporting requirements for DOE/DGE 
contractors are presented in ERDA76-72, "Requirements and 
Procedures for Reporting Geothermal Information", dated 
July 1976. Reports should be prepared for this contract as 
follows: 

Draft to Distribution 
Program Manager Program 

Frequency for Concurrence Manager TIC 

Administrat ive 
Letter. Report N/A 10 N/A 

Technical Progress 3 weeks after 1 camera-
Report end of report- ready 

ing period 10 copy 

030278 



Contract .<o. EW-78-S-07-1717 
Appendix A - Page 5 

Article A-IV - ADMINISTRATION AND REPORTS (Cont'd) 

Final Report )rt 

; ports 

Frequency 

Complet ion 
of contract 
effort 

As required 

Draft to 
Program Manager 
for Concurrence 

3 weeks after 
end of reporting 
period 

As agreed with 
Program Manager 

Distribut 
Program 
Manager 

10 

10 

1 

1 

ion 

TIC 

camera 
ready 
copy 

camera 
ready 
copy 

2. Reports Format 

The following w i l l apply to a l l t echn ica l progress r e p o r t s , 
t op ica l r e p o r t s and f ina l r e p o r t s : 

(a) The cover page wi l l be supplied by DOE/DGE unless 
the Contractor intends to use i t s corpora te cover. 

(b) Reports under t h i s con t rac t w i l l a l l car ry the 
number prescr ibed by the Program Manager. Report numbers 
wi l l be assigned s e q u e n t i a l l y . 

(c) The d i s t r i b u t i o n category for r e p o r t s prepared 
under t h i s cont rac t wi l l be UC-66A as defined on page 16 
of ERDA-76/72. 

3 . Content of Reports 

Adminis t ra t ive Le t t e r Reports — Progress memo to Program 
Manager on personnel and f i s c a l m a t t e r s , including such information 
as r a t e of expend i tu res , equipment o r d e r i n g / a v a i l a b i l i t y / r e c e i p t , 
loss or gain of personnel , e t c . 

Technical Progress Reports — Full account of p rogress , 
problems encountered, plans for future repor t ing pe r iods , and an 
assessment of prospects for future p rogress , ident i fy ing c l e a r l y 
a l l f ac t s with both pos i t ive and negat ive impact on expections 
for completely achieving task ob jec t ives on schedule and within 
con t rac t funds, should inc lude , as app rop r i a t e , accounts of 
a c t i v i t i e s aimed at u t i l i z a t i o n of task r e s u l t s . 

Final Report - Comprehensive repor t of o b j e c t i v e s , r e s u l t s 
and conclusions of task e f f o r t , should iden t i fy accomplishments. 
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Contract iw. EW-78-S-07-1717 
Appendix A - Page 6 

Article A-IV - ADMINISTRATION AND REPORTS (Cont'd) 

problems encountered and solutions applied, conclusions reached and 
recommendations for applications of results. It shall also include a 
summary of the available geological, geochemical, geophysical, hydro-
logical, and environmental data relevant to the distribution of the 
low and moderate temperature geothermal resources in New Mexico. The 
report will contain a prioritized list of candidate sites for reservoir 
confirmation studies during follow-on work, if any. A map shall be 
prepared showing the low temperature geothermal resources for the State 
of New Mexico. 
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m 1 1978 

Iflew Hexico State University 
Grants and Contracts Accounting 
Box 3AA 
Las Cruces, New Mexico 88003 i 

RECEIVED 

dUN 51978 

OSPTHIRMAL ENMGY 
'•BRANCH' 

Attention: Maysle Cross» Supervisor, <Srants and Contracts Accounting 

Reference: Contract So. EM-78-S-07-1717 

Subject: INVOICE NO. 2, LETTER DAI£D MAT 22, 1978 

Gentleaen; 

When the referenced emitraet was executed DOE released $45,000 which was 
45 per cent of the original support ceiling. Even though the total 
D0£ share under the contract Is $150,000, DOE only obligated $100,000. 
Therefore, DOE cannot pay the reaalning $22,500 until the balance of 
$50,000 is obligated under the contract. 

If Hew Mexico State is short of funds. It should request the second 
45 per cent under the contract. Any request for additional funds should 
Include supporting data to show how funds have been spent. 

Very truly yours, 

Originol Signed By 

R- E. Simonds 

R. S. SljBonds, Director 
Contracts and Proeureaent Division 

bee: H. A. Wldaayer, GEB 
E. G. Jones, FM 

CPC 
JOLee:ak 
WCKendall 
5-30-78 

GEB 

JLGrlfflth 

FM 

EGJones 

C&P 

RESimonds 
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BUSINESS OFFICE 

Box 3AA/Las Cruces. New Mexico 88003 
Telephone (505) 646-2521 

22 May 1978 

^ J c - 7 ^ 

^e^ico 

S 1>J^\ 

Contract No. EW-78-S-07-1717 

Invoice No. 2 

Department of Energy 
Idaho Operations Office ^ 
550 Second Street 
Idaho Falls, Idaho 83401 

ARTICLE B-IV PAYMENTS: 

45% of $150,000.00 contract requested by NMSU $67,500.00. Amount received 
$45,000.00 on voucher dated 5/12/78. Balance requested $22,500.00. 

NEW MEXICO STATE UNIVERSITY 

CR: 3104-150-112 

cc: Dr. R. San Martin 

Grant ^ Contract Accounting 
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Department of Energy 
idaho Operations Office 

550 Second Street 
Idano Fa!i3, Idaho 83401 

CPD p z 0 n m 

Regents, New Mexico State Unlveri;ity 
Office of Grants and Contracts 
P.O. Ecx 3699 
Las Cruces, Nev Mexico 88003 

Attention: Betty Stevenson, Director, Grants aad Contracts 

Subject: CONTFJVCT MO. EW-78-S-07-17I7 

Gentlemen: 

The "Support Cc i l ina" se t for th in Ar t i c l e IIT-'"on'.'^d..-ration. i:tra.r.rapl. - — i ^ . 
(a) ii; hereby increa^jed from $100,000.00 to^l50.uC0.G0^)7rid th:- amcunt \CSADA 
obl igated under Art ic le . A-III-Fundlng of Afpcni;^:^ .\ i s a l so incnio-.^d pxJ t l o 
from $100,000.00 to $150,000.00. " « *® 

The scope of work s e t fo r th under A r t i c l e A-I-Kesearch To Be Perfora:e.l 
Bv Cont rac tor , paragraph (b) of Appenui:i A io heraby chJtnKcd to S'.H.M thxt 
Che tvo 1000 l e c t dct-n siini hole;; and c'p.e one IjCO feef JVL-.J :•:. 7 •i.,c':i 
iiiar:3Cer hole und^r Phase I I •..•ill a J l ba drlllu-d a. 1'_' ij U , j 

.herr!\al Field, Las CiuceHj lia;-: b'ex: 

Ihe period of periorraance for, the v^rk ia hereby ,vXf:i'.i-.'Joa frcri ;>.. 
1978 to September 30, 1979. 

?lea:^e tndicata receipt aad acceptaticc <̂ f the riI-io\ : :^.)v:\_[^" >y s-i.ni-i: 
che ulace indicate! buiow and returnlnf, t'..'o cc-i Los fo t'-.i?; cffici'., 

First Endorseraent 
Vcrv triily yuvir-'-,, 

' . . J - Z ^ - l -2- r ;)i.'̂  •---
To: R. E. Simonds, Director / /'^y 
From: Betty L. Stevj'enson, Director / ' -"^ X / 

Contract'; Managi'̂ me-ii: I/ivisi.on 
ACCEPTED; 
The Re^'snts of l^ij'-ffexlca'State University 

TITLE: Acting President 

DATZ : 25 September JL973 

cc: R. L. San Marcir, 

OG&C 7133-79 

In accordance v,;iih the above instr'.:ceio:-.s 
the original and one copy of this letter 
is returned accepted. 

eaan*^K"r—jKS; 

file:///CSaDA
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New Mexico State University 
Office of Grants and Contracts 
P.O. Dox 3699 
Las Cruces, HM 88003 

Attn: Betty Stevenson, Director 
Office of Grants and Contracts 

S u b j e c t : | f l ) CQ!TT?L*.rT NO. DE^ASn?-?^?*^'?71 7 ('FORMERLY M-78»S-Q7»1717)1 
(2) COimUCT RO. DE-AS07-78IDO1756 (FORMERLY ET-78-S-07-1756) 

Gentle:":Gn: 

The U.S. Department of Energy is establishing a uniform contract report 
numbering system. Effective Icsaediately contractors having no approved 
unique codes are to number all foroai reports, (such as, annual, topical 
and final) in accordance with the procedure shown below. 

All contractors should create unique numbering systens by (a) identifying 
the report with a DOE code, (b) selecting the final seven characters 
from the applicable contract number (two alphabetic and five nutiierals), 
and (c) adding suffix numbers sequentially for each report venerated 
under the contract. For new contracts, the sequential number should 
begin with 1. For existing contracts the established sequence should 
continue. Slash marks and hyphens should be used as shewn in r.h« 
exacplea. 

Exatipis: Report numbers generated fron contract nuaber 
DE-AC07-7SET0183A; 

DOE/ET/01834-1; T>OE/!=:T/01834-2; DOr/ET/ni834-3r stc 

I'OTE: It is essential that both the final fiv^ dirjit nuiieral 
and ths two preceding alphabetical charactp.rs be 
extracted from the contract nuraber as .ghovn. 

Reports Insued in more than one binding, or rsL-JSued as revisions or 
latter editions, are to be identified \if adding the following 5dditior,ai 
suffixes to the basic number: PJ?.V. - Revision; Vol. - Voluca; 'rt» -
Part; Add. - Addendum; Ed. - Edition; etc 

Exar-ples.; D0E/ET/C1S34-I F^v. 
DOE/ET/01S34-1 Rev. 2 

DOE/ET/0i834-l Ft. 1 '""^ 
DOE/ET/01834-1 ?t. 2 



Please note, the above reporting oystem is to be used for fomal reports 
that are furnished to DOE upon completion of a contract, contract phase, 
or a contracc reporting period. Fortaal reports are retained by DOE's 
Technical Information Canter (TIC), Oak PJLdge, Tennessee, and distributed 
to ictereBtisd partias oa request. 

If you have any questions please contact J. 0. Lee of n̂ y off tea .at 
telephone number (208) 526-183S. 

Very truly yours, 

J. P. Anderson, Chief 
Contract Administration Branch 
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JUN 1 1979 
c ^ M P ^ 

R ^ ^ \m 
Ynza iiexi&o Stace QnlversiCy .^ 
Office of Grants and Contxacta cŷ  : J.»** 
P. 0. iiox 3693 < ^ W * ^ 
Laa Cinicea> iiew Mexico 82003 

Attention: lietty Stdnrensoa, Director 

Subject: IKSJIFICAXIOM iM, AOOl TO C02I12ACS NO. DE-AS07-78IDO1717 
(FOBHISLT i » . E5f-78-S-07-1717) 

Gentlanen: 

Yon are hereby authorizad effective !̂ay IS, 1379, to be^in «ork aad 
incur costs up to a aaziaoxa of $50,000 under proposed Hodification 
iSo. itDOl to the subject contract, pending e^ncntion of the forsaal 
nodification. Work is to be parfonaed in accordance with £iew 'ftexico 
State Unirersity Proposal Ho. H££Sa-7d-20-Z14 axbd the tetoa of Contract 
So. DS-AS07-7SID01717. 

The resulting modification vill contain the following articla: 

"Data of lacurtence of Costs - Xhe Contractor shall be entitled 
to rptinbursement for costs incurred in aa aiaount not to exceed 
^150,000 oa or after Hay 15, 1979, which, if incurred after this 
laodificatioa had been entered into, would have been reliahursable 
oadar the provisicms of this aodification.' 

If you ha-ve further questions, please contact J. 0. Lee of my staff at 
telephone auoher 208-526-1338. Please indicate acceptance by signing 
in the space indicated below and retonins ona copy to this office. 
The second c^y is for your filea. 

Very truly yours, 
QriQinol S»S««<S ^ 

R. £. Sieaonds. Director 
Cffijttracts iianagement Division 

Accepted: _ 
M, bcc: E. G. Jones 

2y M. A. Widmayer ^ 
1±tl& RECORD NOTE: NMSU Proposal does not 
Ijg^ra contain complete cost Isreakdown. It 

will take until approximately 6/30/79 to 
ktzECSHSBBHX Complete negotiations and 
execute contract. NMSU needs to hire 

CAB BDB FMD suaaner employees by 6/1/79. 
JOLee: tt MAI«.diaayer EGJones P&B M O © 
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AUG 1 7 197s 

REcp '\^FD 
Regents of Hew Mexico State University "^ "̂  ' tQ^h 
Office of Grants and Contracts ^ ^ ' 
P. 0. Box 3699 °^^«*iAi E;,£-_^ 
Las Cruces. New Mexico 83003 ^^^MK.H 

Attention: Betty Stevenson, Director 

Office of (^ants and Contracts 

SUBJECT: MODITICATION NO. AOOl TO CONTRACT NO. DE-ASO7-73ID01717 

Crentlessen: 
Enclosed are three copies of the subject aodification, which I have 
signed on behalf of DOE. If this aodification is satisfactory to 
you, please sign two copies and return the& to this office. The 
third copy is for your files. 

Tou are readnded that the negotiated overhead rate for the University 
of Nev Hexico is 53Z of direct salaries and wages, and for Nev Mexico 
Institute of Mining and Technology, the negotiated overhead rate is 
40Z of direct salaries aad wages. Tou should insure that these two 
organizations coteply with the negotiated overhead rates prior to 
fflnrding subcontracts to thea. 

If you have any questions, please contact J. 0. Lee of ay ataff. 

J. p. A, d*r»on 

J. P. Anderson, Chief 
Contract Adainistration Branch 

Enclosures: 
As noted above 

bcc: E. G. Jones ^' 
M. A. Widmayer ' 

CAB 
JOLee 
8-17-79 

CAB 
JPAnderson 
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f«3C aio. lAi am 1.1^101 

AMB^DAte^T OF SOUOTATION/MODIHCATICN OF CONTRACT 

I. ,u HÎ amtt/ttcomKMOi* NO. 
AOOl 

fACI I Ct 

1 2 
eons OAn 1. UQUtWION/rtMOtAU UCUCST Nv 4. noma no. (if dfptiamkt 

nxtto n cooe 
U. S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

i . MMMNOmS IT ( I f t ih t r timet biotk i l caoa 

7. COMISAOM COOS I PAOurr cooe 

( S t m e t o l f , 

' zxr 
c^) 

1 Regents of New Mexico State UniversityI 
Office of Grants and Contracts 
P.O. Box 3699 
Las Cruces, New Mexico 88003 
Attn: Betty Stevenson, Director 

L. • Office of Grants and Contracts | 

.JtMtHOttOtt O t 
lOUaiMION NO.. 

OAno — . ( S m U s s i 9> 

{Tri!Sg;5*!!5!l.a ^ DE-AS07-78ID01717 
( f o r m e r l y No. EW-78-S-07-1717 
ttAtoe. May 9 . I978r. , M U n j 

f. TWttMoqtomiao»Tto.i<iB<OMiwnonouctAncN> 

QemmsmmmlmimitoismfmiettilMnmimasHmapik 

MAT maxa m onoraM or tout 

77 

• f Hil« ••n«d«i»ii« «• t«cii <««v s^ Ika «#ir w*<mlt«di «r (€| t f 
f t J U M Gf TOUl ACXOWUDCMNT TO ( I ttCSNtO AT m t ISSUINO OftKM 

If, >* I M M oi iW* MMi^aMM y«« 4Mira M «.>w<iq* « i «AOT »li««4y wkaMla< aMli 
nri b raoarari ptiot m « 

M l«tar mo imtom^m , 

ta rM .>«auB AMO 

10. 

i l l . ma a o a o m i a orcr ro ««ooncuiaM cr 
[ai Q : M » O I | i O » i < » l « i — 4 | f » _ 

TW O i i i H — < • * ! • Midi U — —i»i» 

(M Q Uw «>•»» iiMfcm^ 1—>/-dtr<«i—ja 

» imJItin rfM «lM«, •iiiifcmj • • W M «i M* hmk la W M * IS . 

I Mtert DM «i*aM*i 
P u b l i c Law 9'5-91 

4 m , o H 4 m i m e t teU«k 12. 

i:. ocsGBrncN ae imKWPoKKr/McawQuiOM 
1. Contract is hereby changed from a "Special Research Support Agreement" to a "Special 

•Research Contract." Wherever the words "Special Research Sifpport Agreement" are used, 
they shall mean "Special Research Contract." 

2. Article I, "THE RESEARCH TO BE PERFORMED," is amended by adding a new paragraph as 
follows: 

"Appendix Al, attached to this Supplemental Agreement and made a part hereof, 
provides for the research to be performed by the Contractor during the 
Contract period specified therein." 

3. Article II, "THE PERIOD OF PERFORMANCE," is amended as follows: 

"The.period of performance for the work performed under this Supplemental 
Agreement shall commence on May 15, 1979 and expire on December 31, 1979. 
The period of time for performing the research work under Appendix Al may 
be extended for additional periods by the mutual written agreement of the 
parties." 

CONTINUED. 

ostimiUod l i i i tn . a i Hmw mtdt l « / 4 l M ^ otrolom M itt QMss a. OS MMMMnv tnottetoe. io^0tit uKcnwi^i* flnv ot ni0 naw ami o^oti. 

coMiuoei/etranfl is NOT 
r o «CSM IMS OOeUMMT 

( ^ asutuesot/arraea is ttauuea ro SUSH rms ocaa*oir ANO tcntai. 2 ^ 
ro 'SSUINO c m a 

I*. HAna Q» 

ST. 
{•Urn 

The Regen t s of New Mexico \ r . UMTtB/ STMiS c r j 

I T . 

Gerald W. Thomas 
President 

.101-41 

19 Sep 1979 

IS. NAMtf Qf(^<aNnACnNO C O K S X ( T r p t t r p r m t J 

J. p. Anderson, Chief 
Contract Administration Branch 

19. OAft msHeo 

AUG 1 7 S 7 ^ 
9 u.«. . mmmsmt miwTiw a a m a n <••»—«••..« 



MODIFICATION NO. AOOl 
Contract " , DE-AS07-78ID01717 

Page! 2 of 2 

Description - continued: 

4. Article III, "CONSIDERATION", paragraph (a), is hereby revised to increase 
the contract Support Ceiling to a total of Three Hundred Jifty Thousand 
Dollars ($350,000.00). This includes $100,000.00 obligated by the original 
contract, $50,000.00 obligated by letter dated September 30, 1978 and Two 
Hundred Thousand Dollars ($200,000.00) obligated by this Modification No. AOOl. 

5. Article IV, "GOVERNMENT PROPERTY", is revised to read as follows: 

"The following items of property procured or fabricated by the 
Contractor are hereby listed as "Government Property." 

a. 60 Reflections Geophones (? $35/each $2,100 
b. 5 Geophone Cable Assemblies 

with Summing Boxes $2,000 
c. 1 Gas Powered Auger $ 400 
d. 1 Depth to Water Temperature $l,000v 
e. 1 Computer Terminal/Modern Package 

(G. E.) $2,200^^ 
f. 1 Temperature Logging System $5,000*^ 
g. 1 2-Channel Spectrum Analyzer 

(Partial Cost only) $3,150 "̂  
h. 1 Water Level Meter for Deep Wells $ 800 

Total: $16,650 

6. Article V - "ADDITIONAL CONTRACT PROVISIONS" is revised to add paragraph (c) 
to read as follows: 

" (c) "Date of Incurrence of Costs - The Contractor shall be entitled 
to reimbursement for costs incurred in an amount not to exceed 
$50,000 on or after May 15, 1979, which, if incurred after this 
modification had been entered into, would have been reimbursable 
under the provisions of this modification." 



Contract No. DE-AS07-78IDO1717 

CONTRACTOR: REGENTS OF NEW MEXICO STATE UNIVERSITY 

APPENDIX Al 

For the contract period May 15, 1979 through December 31, 1979. 

Article A-I - RESEARCH TO BE PERFORtlED BY CONTRACTOR 

(a) The scope of the work under this contract is unclassified, 
and the Contractor under this agreement with DOE will perform research 
consisting of the following in accordance with the Contractor's proposal 
No. NMSU-79-20-214 as revised July 23, 1979, incorporated herein and 
made a part hereof by reference: 

Task 1 - Las Alturas 

A seismic profile of the Las Alturas geothermal reservoir will be 
conducted to define subsurface structures controlling the geothermal 
system. Funding will cover operating expenses for data collection, 
reduction, and Interpretation, and for purchase of reflection geophones 
as outlines in the proposal. The principle investigator for this task 
will be Dr. Paul Morgan of New Mexico State University. The product 
of this research will be a seismic profile map and report of findings 
in the Las Alturas geothermal reservoir area, and recommendations for 
future development of the resource. 

Task 2 - Socorro 

Three tasks will be conducted at Socorro; 

a) A seismic stxidy will be conducted to determine the thickness of 
tertiary sediments on the New Mexico Institute of Mining and 
Technology (NMIMT) land as outlined in the proposal. Dr. Allan 
Sanford and Dr. John Schlue from NMIMT will be the co-principle 
investigators of this task. The product of this research will be 
a seismic profile map and report of findings on the NMIMT land and 
recommendations for future development of the potential resource. 

b) A tritium study will be conducted by sampling and analysis of water 
from springs and wells in the Socorro Mt., NMIMT, and Snake Ranch 
Flats areas* In addition, previous tritium and water well data 
will be compiled and interpreted to determine water quality and 
groundwater circulation patterns. Dr. Gerardo Gross of NMIMT will 
be the principle investigator. The product will be in the form of 
a report with maps defining the findings and recommendations about 
the nature of groundwater circulation in the Socorro area. 

071079 
br:l2L-B-l 



Contract No. DE-AS07-78ID01717 
Appendix Al, Page 2 

Article"A-I - RESEARCH TO BE PERFORMED BY CONTRACTOR (Cont'd) 

c) Hydrology studies will be conducted. Standard pump tests will 
be conducted on available wells in order to determine flow 
rate, draw down, and recharge. Numerical modeling will be 
employed to determine the heat production capacity and longevity 
of the geothermal reservoir. 

Task 3 - Truth or Consequences 

Work under this task shall include: 

- compilation and synthesis of all available geoscience data for the 
Truth or Consequences area. 

- geologic mapping of hot spring deposits, recent tectonics, faults, 
and lineaments on the western side of the Elephant Butte Reservoir. 

- continued gravity studies to define faults and geometry of the 
geothermal reservoirs. 

- detailed studies of the aquifer characteristics. 

- temperature logging of all available wells in the Truth or Consequences 
area; in addition, chemical analyses will be performed on waters 
from selected wells to determine nature of contaminants and the 
presence of corroding or scaling ions. 

Faculty at the University of New Mexico will conduct all but the last 
item under this task. Dr. C. A. Swanberg and Dr. Paul Morgan will 
conduct the temperature logging. 

Task 4 - Chamberino and Mesquite 

A Schlumberger, dipole-dipole and magnetotelluric survey will be 
conducted in an area near Mesquite and Chamberino, New Mexico, as 
outlined in the proposal. The low resistivity zone associated with 
known warm water will be delineated, as well as the zone's thickness. 
Dr. Charles Young of New Mexico State University will conduct this 
project. 

Task 5 - Southcentral New Mexico Counties 

Existing wells will be thermally logged in southcentral portions of 
the state including Mesqulte/Berlno, Columbus, Tularosa Basin, 
Albuquerque, Socorro, Las Alturas, Radium Springs, San Diego Mountains 

071079 



Contract No. DE-AS07-78IDO1717 
Appendix Al, Page 3 

Article i\.-I - RESEARCH TO BE PERFORMED BY CONTRACTOR (Cont'd) 

Task 5 - Southcentral New Mexico Counties (Cont'd) 

and other promising areas in southern New Mexico. Dr. C. A. 
Swanberg and Dr. Paul Morgan of New Mexico State University will be 
co-principle investigators for this project. 

Task 6 - Columbus, Black Range. Potrillo Mountains and Southern 
Tularosa Basin 

Detailed maping of faults associated with Basalt Lavas will be 
undertaken in the Columbus, Black Range, Potrillo Mountains and 
Southern Tularosa Basin areas. Basalt samples will be collected 
and dated by K-Ar methods. Dr. William Seager of New Mexico Stata 
University will conduct this project. 

Task 7 - Northwest New Mexico Counties 

A reconnaisance study will be conducted to identify promising geothermal 
areas which are related to near-term applications to industrial, 
agricultural, and municipal uses. Facility members of the Mex Hexico 
State University will perform this task. 

(b) The Contractor shall perfom such other tasks as may be mutually 
agreeable among the parties. 

.'Article A-II - WAYS AND MEANS OF PERFORMANCE 

(a) Items for wh^ch support may be provided as indicated in .\-HI below: 

New Mexico* 

DOE Share Cost Sharing 

1. Salaries, Wages and Fringe Benefits 

Faculty Salaries: 
Project Manager $20,811 
Las Alturas $ 1,960 
T or C and SCNM 5,020 
Chamberino & Mesquite, FY79 708 
Chamberino & Mesquite, FY80 5,486 
Columbus 2,600 
NWNM, FY79 2,105 
NWNM, FY80 2.095 

Total Faculty Salaries $19,974 $20,811 



Contract No. Dc.-AS07-78IDO1717 
Appendix Al, Page 4 

Article A-II - WAYS AND MEANS OF PERFORMANCE (Cont'd) 

DOE Share 
New Mexico* 
Cost Sharing 

1. Salaries, Wages and Fringe Benefits (Cont'd) 

Student Salaries: 
Las Alturas 
T or T and SCNM 
Chamberino & Mesquite, FY79 
Chamberino & Mesquite, FY80 
NWNM, FY79 
NWNM, FY80 

Total Student Salaries 
Fringe Benefits 
Faculty F.B. (15.13% of 
$19,974 and $20,811) 

Student F.B. (2% of $18,732) 

Total S,W, and F.B. 

2. Travel 

$ 3,600 
8,430 
700 

2,546 
1,200 
2.256 

$18,732 

$ 2,558 
375 

$ 2.933 

$41,639 

0 

$ 3,613 
0 

$ 3,613 

$ 3,613 

Project Manager 
Las Alturas 
SCNM Counties 
Chamberino & Mesquite 
Columbus, etc 
NWNM, FY79 
IWNM, FY80 

Total Travel 

3. Permanent Equipment 

Las Alturas 
T or C and SCNM 
Chamberino & Mesquite, FY79 
NWNM, FY80 

Total Equipment 

$ 750 
$ 1,125 
6,200 
1,874 
1,830 
2,460 
1.420 

$14,909 

$ 4,500 
5,000 
3,150 
800 

$13,450 

$ 705 



Contract No. DE-AS07-78IDO1717 
Appendix Al, Page 5 

A r t i c l e ' A - I I - WAYS AND MEAITS OF PERFORMANCE (Cont 'd) 

4. Expendable Supplies 

Project Manager 
Las Alturas 
SCNM Counties 
Chamberino & Mesquite 
NWNM, FY79 
NWNM, FY80 

Total Supplies 

5. Computing Costs 

Las Alturas 
T or C and SC NM 
Chamberino & Mesquite 

Total Computing Costs 

6. Other Direct Costs 

DOE Share 

700 
650 
500 
200 
286 

$_Z<221S-

470 
650 
200 

$ 1,320 

New Mexico* 
Cost Sharing 

$ 790 

$ 790 

Publication Costs Project 
Manager 

T or C and SCNM: 
Telephone, 
drafting, reports ($500) 

Drilling shallow wells ($4,000) 
Chamberino & Mesquite, FY80: 
Report, drafting, photography ($300) 

Columbus: 
Publications, photos, thin sections 
($729) 

Basalt dating ($4,500) 
NW NM, FY79: 
Publications, drafting ($620) 

NW NM, FY80: 
Publications', drafting ($650) 
Total Other Direct Costs 

7. Subcontracting 

NMIMT 
University of NM 

Total Subcontracts 

$ 4,500 

^ 560 

300 

5,229 

620 

650 
$11,349 

$39,800 
54,945 
$94,745 

$ 4,500 

0 
0 



Contract No. DL-AS07-78IDO1717 
Appendix Al, Page 6 

Article A-II - WAYS AND MEANS QF PERFORMANCE (Cont'd) 

New Mexico* 
DOE Share Cost Sharing 

8. Indirect Costs 

Las Alturas (77% of $5,560) $ 4,281 $ 0 
T or C and SC NM (77% of $13,450) 10,357 0 
Chamberino & Ifesquite, FY79 

(77% of $1,408) 0 1,084 
Chamberino & Mesquite, FY80 

(77% of 8,032) 365 5,819 
Columbus (77% of $2,600) 279 1,723 
NW NM, FY79 (77% of $3,305) 1,620 925 
NW NM, FY80 (77% of $4,351) 3,350 0 

Total Indirect Costs $20.252 $ 9.551 

TOTAL $200,000 $40,015 

* Salary and Fringe Benefits of Project Manager are not subject to 
NMEI overhead as funds are contributed by State of New Mexico. 

Article A-III - FUNDING 

The total estimated cost for the performance of work under Article 
A-II above is $240,015.00. DOE's share of this total budget is $200,000.00 
and the Contractor's share is $40,015.00. DOE will pay 100% of its 
share of the actual costs enumerated in Article A-II subject to the 
provisions of Article B-V. 

Article A-IV - ADMINISTRATION AND REPORTS 

(a) Principal Investigator - Harold A. Daw 

DOE Program Manager - L. L. Mink, Resource Definition Branch 

U.S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

(b) All Project Information Reports, as required by DOE Uniform 
Contractor Reporting System, Volume I, dated September 1978, and as indicated 
on the attached DOE.Form CF-537, shall be submitted to the DOE Program 
Officer in accordance with the special instructions. 

071079 



o o e Form CR-537 

U. S. DEPARTMENT OF ENERGY 

RE HTING REQUIREMENTS CHECKLI f 

(See Instructions on Reverse) FOHM APPROveO 
OMB NO. 38n.0190 

1. IDENTIFICATION 

NO. AS07-78IDO1717 
2. OBLIGATION INSTRUMENT: 

PR 07 -79 IDO1717 .501 

3. REPORTING REQUIREMENTS 

A. PROJECT MANAGEMENT 

1. D Management Plan 

2. O Milestone Schedule & Status Report 

3. D Cost Plan 

4. D Manpower Ptan 

5. O Contract Management Summary Report 6 

6. ^Pro jec t Status Report 6 

7. O Cost Management Report 

8. D Manpower Management Report 

9. D Conference Record 

10. n Hot Line Report 

Frequency 

M 

M 

B. TECHNICAL INFORMATION REPORTING 

1. O Notice of Energy RD&D Project (SSIE) 

2. i3c Technical Progress Report 10 

3. O Topical Report 

4. XX Final Technical Report IQ 

C. PMS/MINI-PMS 

1. Cost Performance Report 

a Format 1 WBS 

D Format 2 Functional 

D Format 3 Baseline 

D Format 5 Problem Analysis 

2. a Cost/Schedule Status Report 

3. D Management Control System 

Description 

**- D Summary System Description 

5- D WBS Dictionary 

Frequency 

S 

F 

FREQUENCY COOES: A — As Required 
C - Contract Change 
F - Final (End of Contract) 
M — Monthly 
0 - One Time (Soon After Contract Award) 

Q - Quarterly 
S — Semi-Annually 
X — Mandatory for Delivery with Proposals/Bid 
Y - Yearly or Upon Contract Renewal 

4. SPECIAL INSTRUCTIONS 

Only the camera ready copy of the Final Technical Report will be furnished to TIC. 

5. ATTACHED HEREWITH: 

D Report Oistribution List 
D WBS/Reporting Category 

• 
D 

6. PREPARED BY (Signatureand date): 7. REVIEWED BY (Signature and date): 

^ C - A , : ? - / i - 7 7 
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New Mexico Ener^ Institute 
Office of Director 
P. 0. Box 3EI 
Las Cruces, New Mexico 88003 

Attention: Arlene H. fitarkey. Assistant Director 

Subject: CONTRACT NO. DE-AS07-78ID01717 
{FORMERLY NO. EW-78-S-07-1717) 

Gentlemen: 

As requested in your letter dated August 21, 1979, you are authorized to 
drill a production well in lieu of the 2500 foot test well that was to 
be drilled at Las Alturas. The new scope of work will be as follows: 

"To drill a production test well on the Las Alturas low temperature 
geothennal anomaly designed initially as a production well but which 
can, at a later date, be drilled deeper as a test well. The present 
target is a zone between 750 and 850 feet which, based upon the logging 
of the two slim test holes, displays high porosity and a water temperature 
of about 60° C. A production rate of 200 gpm of 60° C water would be 
sufficient to heat hot water for the NMSU campus, if the production test 
well establishes this availability of flow rate." 

It is understood and agreed by both parties that the above change will be 
made with no Increase in funding under the contract. 

Very truly yours. 

J. P. Anderson, Chief 
Contract Administration Branch 
Contracts Management Division 

A. Widmayer 
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D.C. Roush, Ac t ing P r e s i d e n 
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U. S. Department of Energy 
Idaho Operat ions Office 
550 Second Street 
Idaho Falls. Idaho 83401 

'm a V 
. 'ONfRACTOR 

N A M E A N O ADDRESS 

C O D E FACILITY COOF. 

t reet , ctey. 

i H t y . t t a t t . 

J / . I P 

a t I 

Regents of New Mexico S t a t e Un ive r s i ty 1 
Office of Grants and Contracts 
P. 0. Box 3699 
Las Cruces, N.M. 88003 
î TTN: Alan S a l e s , i^cting Di rec to r 

I Office of Grants and Cont rac ts | 

A M E N O M f NT O f 

I I SOllCiTATION NO. 

O A T E O . .(Set hlock 9) 

, MOOinCAnoH Of 
Q f̂iT»;;̂ 76Roei. NO. DE-AS07-78IDO1717 
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DESCRIPTION O f A M t N O M E N T / M O O I f l C A T I O N 

As requested during telephone conversation between J. 0. Lee of DOE and 
ArLene Starkey of New Mexico Energy I n s t i t u t e May 12, 1980, the period of 
Performance for Modification No. AOOl is extended from May 15, 1980 through 
Juiy 1, 1980. 

»o* o« p rev idod horoin, oi l l o r m i a n d coftd>tions a i H i * documont rofvroniroo m block fl, a« howivi fQf* ehangodr r t m o i n unchonQod and m Kf(l f o r t * and ofFoci 

, v 
CONTRACTOR. 'Of fEROR IS NOT REOOIRCO 

TO SIGN THIS DOCUMENT 
I I CONTRACTOR/Of fEROR IS REQUI t tO TO SIGN THIS O O C U A A E N T A N O RETURN. .COPIES TO ISSUING O f f l C E 

NAME O f CONTRACTOR/Of fEROR 

(Sigrtonrro o f porson out t tor i rod to t ignt 

17 UNITED STATES O f AAtESICA 

Signaturo of Controcnng Offieor) 

NAME ANO T R U O f SiGNCR ( T y p t o r p r m t ) )A DATE SIGNED 1 9 . NAME C f C O N T R A C T ' N C Of f lCER I Type o r p r m t ) 

J . P. Anderson, Chief 
Contract Operations Branch 

19 DATE SIGNED 
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June 11, 1980 

New Mexico State Dnlvorsity 
New Hexico Energy Institute 
Box 3E1 
Las Cruces, New Mexico 88003 

AITENTIONt Arlene Starkey 

SUBJECT: MODIFICATICN NO. A004 TO CONTHACT NO. DE-AS07-78IDO1717 

Gentlensn: 

The three "Memoranduaa of Agreetoent" covering work txnder Tasks 1, 2, 
and 7 to the subject aodification are approved. 

The following subcontracts are also approved: 

Subcontractor Task 

UNM 

SDSU 

NMIMT 

Dr. Larry Lepley 

NMIMT 

6 

6 

8 

4 

3 

It is understood the above agreements and subcontracts are subject to 
the General Provisions from Appendix B to the subject contract. 

Very truly yours, 

I a l J. P. Anderson 

J. Po Anderson 
Contracting Officer 
Chief, Contract Operations Branch 

bcc: M. A. Widmayer Contracts Managanent Division 

COB COB 
JOLee:mh JPAnders on 

RECORD NOTE: X{(yiftywy|nnnf}rTY 
Approval from RDB is attached, 
FMD had reviewed cost break-

' ' downs for each agreement and 
for each subcontract during 
review of modification. 
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P-icartment of Energy 
idano Operations Office 

550 Second Street 
Idaho Falls, idaho 83401 

^ * 1 *J ^ . r 

a . {<^ ^ ' : i ^ . , 

.:iti.^iM.r: 

Resents of New Marrico State University 
Office of Grants and Contractn 
?. 0. Boy. 3699 
Las Cruces, New Mexico 80003 

ATTENTION; Alan Sales, Acting Director 

SUBJECi': MODIFICATION NO. A004 - CONTRACT .N̂O. DE-A.-G7-78ID01717 

Gentlemen: 

You ara hereby authorized effective May 15, 1930, to begin work and 
incur costs up to a maximum of $75,000 under proposed Modification 
No. A004 to the subject contract pending execution of tba fonaal 
modification. Work is to be performed in accordance with the I?MSu 
Proposal No. 80-20-251R as revised May 8, 1980. 

The resulting modification will include tho follovlr.?, article-. 

''Date of Incurrenco of Costs - Tlie Contractor shall be 
entitled to reiraburaeni.inc for costs incurred in aa ariount 
not to exceed $75,000 on or after May 15, 1980, which, if 
incurred after this modification had been entered into, 
would have been reiabursabla under the provislona of this 
modification." 

In the evp.Pt the Rctcnts of Ne*./ Mexico St2ta lai", C':;;;i':y and tho Govern
ment are unable to reach agraemenc and a aodific'f. ion is not execuUt;d, 
the Govemaent shall not be liabla for aiiv oblipiatlo-"'? ari5ii'>'» out of 
thin letter. 

Pleaae indicatt! your acceptance of this actiov"' by fll-r 
indicated on tha fcllCTirin!̂  P̂ r̂ e .an-u "I'titrn̂ n'-̂  o-t̂  c'?̂ ) 



Regents of New Mexico 
State University 

m-

If you have any questions, please contact J. 0. Lee of ay staff at 
telephone 208-526-1833. 

Very truly yours. 

J . P. Aiaderscn 
Contract ing Officar 
Chief, Contract Operations Branch 
Contracts Uanagesaent Division 

Attachnent 

.•<ame if. f. ( f i ^ 
Title Acting Prp'̂ lafint. 

i.>ate May 26.. 1930 
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June 13, 1980 

Regents of New Mexico State University 
Office of Grants and Contracts 
P. 0. Box 3699 
Laa Cruces, New Mexico 88003 

AITENTION! Jane loungers« Director 
,. Office of Grants and Contracts . .^.^ -r t i iciif\ 

SUBJECT: MODIFICATION NOo A004 - CONTHACT NO. DE-AS07-78ID01717 

Gentleaen: 

Kneloeediare four copies of the subject modification. If this modifi
cation is satisfactory to you, please have three copies signed by an 
authorised official and ratum then to this office for execution by 
DOB. The fourth copy is for your filee pending receipt of one fully 
executed copy. 

If you have any questions, pleaae contact J. Oo Lee of this office 
at telephone 208-526-1838o 

Very truly yours, 

I s l H. B. Clark, for 

J. Po Anderson, Chief 
Contract Operations Branch 
Contracts Management Division 

4 Enclosures 

bcc: M. A. Widmayer, w/encl. 

V. 

T5iftf«;; 

COB 
MHanson 
6/13/80 

COB 
JOLee 

COB 
JPAnderson 

:::•:> 
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Regents of New Mexico S t a t e U n i v e r s i t y 
Of f i ce of Gran t s and C o n t r a c t s 
P. 0 . Box 3699 
Las C r u c e s , New Mexico 88003 
A t t n : Jane l o u n g e r s . D i r e c t o r I 

Of f i c e of Gran t s and Contracts"^ 

AfMENOMEi^ o r 
L J SOUCITATION NO.. 

OATa>. . (S t t block 9) 

G9 2S3Si^";S;o1; NO. DE-AS07-78ID01717 

OATEO May 9 , 1978 fStt block I D 

9. THIS UOOC AffUES ONIY TO AMCNOMCNTS Of SOUCITAnONS 

n Tho litiii 11 HI—bond loliciflill— i> onondad « u t fonti in blade 12. TIM Iwur and doM ipocifiod fac rocwpt of Oftan [_J if ontandad. | | i i not oxiandad. 

Offatan mait ockitowladQa. racatpf of thi» uwiindiwotil prior 1« tha haw and data macifiad i<i tha aolioMiati. or as awiandad. b, ona of tha faHaoring malhadat 

(ol- lr i i« i i«« and ritiiminii mnin af ih i , «—id iaa t i (M »f admawf^dginf rocaipt of thii amandiaaiir on ooch capr af tho o*ar lubmitladt or |c| t r loparao loMar er talo^ram 
..hich i n d u d ^ a t««ara«ca~io tha tafkilMian and omandawnt aaaibais. rAllURC Ot YOUR ACXNOWUDCCfMCNT TO M RCaiVCO AT THE ISSUINO O m C f PRIOR TO THE HOUR ANO 
OATt SKOnCO MAY RCSUIT IN RCJCCnON Ot YOUR O f«R . H, br »i«»aa af tMt amandmam yaa dowro to chan«a an oRar aliaadr wbiaitlad. H K * dwnfla mnr bo moda br tafagiwn 
or laitar, pn«<dad uwh talagrom or lattar moko, rafaranca ta Iha Mlicifation and thi, amondmaid, and i< rocairad priar lo tha opaninq hour and data tpacifiad. 

10. ACC0UI4TINC ANO APfRORRUnON OATA ( I f r t t fu i r td ) 

11. WIS MOCK AffUES Oh«.y TO MOOWCATIOIHS Ot CONTRACTS/ORDERS 

(o) L J "^t* Chonqa Ordar is issuad purwont to . ^ ^ - . . . . i . . . . ^ ^ — ^ ^ » M > -

Tha Changas M fardi in Wadt 12 ora moda to tha uboi'i numbsiad oaMracr/oidar. 
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If modiflas tha ofaoiro numbarad cantrocf as sot fonh in block 12. 

12. OESCRimON <3t AM»fOMENT/MOOIfICATION 

A r t i c l e I , "THE RESEARCH TO BE PERFORMED," i s amended by adding a new paragraph 
as f o l l o w s : 

"Appendix A4, a t t a c h e d t o t h i s Supplementa l Agreement and made a 
p a r t h e r e o f , p r o v i d e s fo r t h e r e s e a r c h to be performed by t h e 
C o n t r a c t o r d u r i n g t h e C o n t r a c t p e r i o d s p e c i f i e d t h e r e i n . " 

A r t i c l e I I , "THE PERIOD OF PERFORMANCE," i s amended as f o l l o w s : 

"The p e r i o d of performance fo r t h e work performed under t h i s 
Supplementa l Agreement s h a l l commence on May 15 , 1980, and 
e x p i r e on June 14, 1981 . The p e r i o d of t ime fo r per forming 
t h e r e s e a r c h work under Appendix A4 may be extended for a d d i 
t i o n a l p e r i o d s by t h e mutua l w r i t t e n agreement of t h e p a r t i e s . " 

Cxcopt OS providod horoin, all torms and condlhons of ttio documont roforoncod in block 8, as horalafeta cfiangod, 

CONTINUED... 
rotnoin uncfwngad and in Kill Forca and offoct. 

13. 
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3. Article III, "CONSIDERATION", paragraph (a), is hereby revised to increase 
the contract Support Ceiling to a total of Six Hundred Thirty Five Thousand 
Two Hundred Dollars ($535,200). Total DOE support under the contract is 
summarized as follows: 

Original contract $100,000 
Increase Letter dated 9-30-78 50,000 
Increase Mod No. AOOl 200,000 
Increase this Mod No. A004 285,200 

Total $635,200 

4. Article IV, GOVERNMENT PROPERTY" is revised to read as follows: 

"The following items of property procured or fabricated by the 
Contractor are hereby listed as "Government Property." 

a. 50 Reflections Geophones @ $35/each $2,100 not 9afcV>oiiS^ 
b. 5 Geophone Cable Assemblies with Summing Boxes $2,000 «c* P'̂ ''i:̂ I?̂ ^ 
c. 1 Gas Powered Auger $ 400 ^ ^ f ^<v r<o»^ 
d. 1 Depth to Water Temperature $1,000^^^ 
e. 1 Computer Terminal.Modern Package (GE) $2,200s<-^ , 
f. 1 Temperature Logging System $5,000 Y«>t fwcxuftA 
g. 1 2-Channel Spectrum Analyzer (Partial Cost only)..$3,150 ^«* , 
h. 1 Water Level Meter for Deep Wells $ 800 r̂ ot ^ooxVo-sea 
i. 1 Temperature Logging System $5,500^^* 

5. Article VII - Price Reduction for Defective Cost or Pricing Data is added 
to read as follows: 

ARTICLE VII - PRICE REDUCTION FOR DEFECTIVE COST OR PRICING DATA 

If any price, including profit or fee, negotiated in connection 
with this contract or any cost reimbursable under this contract was 
increased by any significant sums because: 

A. The Contractor furnished cost or pricing data which was not 
accurate, complete and current as ceritified in the Contractor's Certificate 
of Current Cost or Pricing Data; 

B. A subcontractor, pursuant to the article of this contract entitled 
"Subcontractor Cost or Pricing Data" or "Subcontractor Cost or Pricing 
Data—Price Adjustments" or any subcontract article therein required, 
furnished cost or pricing data which was not accurate, complete and current 
as certified in the subcontractor's Certificate of Current Cost or Pricing 
Data; 

051480 
28L-A2 



Modification No. A004 
Contract No. DE-AS07-78ID01717 

Page 3 of 5 

ARTICLE VII - PRICE REDUCTION FOR DEFECTIVE COST OR PRICING DATA (Cont'd) 

C. A subcontractor or prospective subcontractor furnished cost or 
pricing data which was required to be accurate, complete and current and to 
be submitted to support a subcontract cost estimate furnished by the 
Contractor but which was not accurate, complete and current as of the date 
certified in the Contractor's Certificate of Current Cost or Pricing Data; 

D. The Contractor or a subcontractor or prospective subcontractor 
furnished any data, not within paragraphs A., B. or C. above, which was 
not accurate as submitted; the price or cost shall be reduced accordingly 
and the contract shall be modified in writing as may be necessary to 
reflect such reduction; However, any reduction in the contract price due 
to defective subcontract data of a prospective subcontractor when the 
subcontract was not subsequently awarded to such subcontractor, will be 
limited to the amount (plus applicable overhead and profit mark-up) by 
which the actual subcontract, or actual cost to the Contractor if there was 
no subcontract, was less than the prospective subcontract cost estimate 
submitted by the Contractor: Provided, The actual subcontract price was 
not affected by defective cost or pricing data. 

(Note: Since the contract is subject to reduction under this 
article by reason of defective cost or pricing data submitted in 
connection with certain subcontracts, it is expected that the 
Contractor may wish to include an article in each subcontract 
requiring the subcontractor to appropriately indemnify the 
Contractor. It is also expected that any subcontractor subject 
to such indemnification will generally require substantially 
similar indemnification for defective cost or pricing data 
required to be submitted by its lower-tier subcontractors.) 

6. Article VIII, DATE OF INCURRENCE OF COSTS, is added to read as follows: 

Article VIII - DATE OF INCURRENCE OF COSTS 

The Contractor shall be entitled to reimbursement for costs 
incurred in an amount not to exceed $75,000 on or after May 15, 
1980, which, if incurred after this modification had been entered 
into, would have been reimbursable under the provisions of this 
modification." 

7. Article B-IV - PAYMENTS, of Appendix B is deleted and the following 
substituted therefor: 

ARTICLE 6-IV - PAYMENTS 

A. Payments on Account of Allowable Costs. Once each month (or at 
more frequent intervals, if approved by the Contracting Officer) the 
Contractor may submit to the Contracting Officer, in such form and reason-
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ARTICLE B-IV - PAYMENTS (Cont'd) 

aole detail as he may require, an invoice or voucher supported by a 
statement of cost incurred by the Contractor in the performance of this 
contract and claimed to constitute allowable costs. Promptly after receipt 
of each invoice or voucher the Government shall make payment thereon as 
approved by the Contracting Officer. In making such periodic payments 
there shall be retained ]% f rom each payment, which retained amount shall 
be paid upon completion and acceptance of all work. 

B, Audit Adjustments. At any time or times prior to settlement under 
this contract the Contracting Officer may have invoices or vouchers and 
statements of cost audited. Each payment theretofore made shall be subject 
to reduction for amounts included in the related invoice or voucher which 
are found by the Contracting Officer, on the basis of such audit, not to 
constitute allowable cost. Any payment may be reduced for overpayments, or 
increased for underpayments, on preceding invoices or vouchers. 

C. Completion Voucher. On receipt and approval of the invoice or 
voucher designated by the Contractor as the "completion invoice" or "comple
tion voucher" and upon compliance by the Contractor with all the provisions 
of this contract (including, without limitation, the provisions relating to 
patents and provisions of paragraph E. below) the Government shall promptly 
pay to the Contractor any balance of allowable cost, or otherwise not paid 
to the Contractor. The completion invoice or voucher shall be submitted by 
the Contractor promptly following completion of the work under this contract 
but in no event later than one (1) year (unless within the year the Contract
ing Officer grants a further period of time) from the date of such completion. 

0. Applicable Credits. The Contractor agrees that any refunds, 
rebates, credits, or other amounts (including any interest thereon) accruing 
to or received by the Contractor or any assignee under this contract shall 
be paid by the Contractor to the Government, to the extent that they are 
properly allocable to costs for which the Contractor has been reimbursed by 
the Government under this contract. Reasonable expenses incurred by the 
Contractor for the purpose of securing such refunds, rebates, credits, or 
other amounts shall be allowable costs hereunder when approved by the 
Contracting Officer. 

E. Financial Settlement. Prior to final payment under this contract, 
the Contractor and each assignee under this contract whose assignment is in 
effect at the time of final payment under this contract shall execute and 
deliver: 

(1) An assignment to the Government in form and substance 
satisfactory to the Contracting Officer of refunds, rebates, 
credits, or other amounts (including any interest thereon) 
properly allocable to costs for which the Contractor has been 
reimbursed by the Government under this contract; and 



Modification No. A004 
Contract No. DE-AS07-78ID01717 

Page 5 of 5 

ARTICLE B-IV - PAYMENTS (Cont'd) 

(2) A release discharging the Government, its officers, 
agents, and employees from all liabilities, obligations, and 
claims arising out of or under this contract, subject only 
to the following exceptions: 

(i) Specified claims in stated amounts or in 
estimated amounts where the amounts are not suscep
tible of exact statement by the Contractor; 

(ii) Claims, together with reasonable expenses 
incidental thereto, based upon liabilities of the 
Contractor to third parties arising out of perform
ance of this contract; provided, that such claims 
are not known to the Contractor on the date of the 
execution of the release; and provided further, 
that the Contractor gives notice of such claims 
in writing to the Contracting Officer not more 
than six (5) years after the date of the release 
or the date of any notice to the Contractor that 
the Government is prepared to make payment, 
whichever is earlier; and 

(iii) Claims for reimbursement of costs (other 
than expenses of the Contractor by reason of any 
indemnification of the Government against patent 
liability), including reasonable expenses incidental 
thereto, incurred by the Contractor under the 
provisions of this contract relating to patents. 
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APPENDIX A4 

For the contract period May 15, 1980 through June 14, 1981. 

Article A-I - RESEARCH TO BE PERFORMED BY CONTRACTOR 

(a) The scope of the work under this contract is unclassified, and 
the Contractor under this agreement with DOE will perform research consisting 
of the following in accordance with the Contractor's proposal No. NMSU-80-20-251 
as revised May 8, 1980, incorporated herein and made a part hereof by reference: 

Program Administration - The Low-Temperature Program Director and the Field 
Engineer shall be responsible for the coordination and execution of all 
efforts under this program. Oata acquired through the subcontracts will be 
collated, reviewed and compiled as a year-end final report of this effort. 
It is the responsibility of the program director to provide DOE with all 
required reports outlined in CR-537, including any foreseeable problems in 
completion of contracted work, and recommendations for future work. 

A graduate student shall be employed to conduct a one-year effort of data 
compilation and storage of all available information generated from this 
contract from its inception. These data will be entered into the NMEI 
comptuer files in a logical retrievable format, so that resource-related 
questions from the New Mexico Geothermal Commercialization team (DOE-funded) 
and other users can be addressed. Coordination of this data compilation 
will be made with the New Mexico Energy and Minerals Department, to insure 
compatibility of data file entry and format between the resource and 
commercialization programs in New Mexico. 

Task 1 - Completion of public and technical maps of New Mexico geothermal 
potential. This will include: 1) final review and revision of the public 
map; 2) the completion of an initial draft of the scientific map, with 
additional reviews and updates of information acquired during FY 80, prior to 
publication in 1981. Deliverables will include: 1) mylar overlays (scale 
1:500,000) of each data set shown on the two maps, and 2) draft copies of 
each map as specified by NOAA. 

Task 2 - Completion of the collection of oil and gas well data for New 
Mexico. This will include: 1) bottomhole temperatures and well depths, 2). 
latitude-longitude and township-range of well locations, and 3) the bottom-
hole geological formation name and age, where available. Deliverables will 
consist of all tabulated data, and a map (scale 1:500,000) of all well 
locations, depths, bottomhole temperatures and formation name and age. 

Task 3 - Data from on-going DOE and non-OOE funded research in New Mexico 
will be collected and collated to update the NOAA map publications. This new 
information will serve as addenda to the initial data sets used to develop 
the public and technical geothermal maps. The following data sets may be 
updated: seismic, water quality, electrical surveys, and thermal gradients. 

2aL-A6 
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Article A-I - RESEARCH TO BE PERFORMED BY CONTRACTOR (Cont'd) 

Task 4 - A lineament map of the State of New Mexico will be constructed. 
Deliverables will include the map and mylar overlay (scale 1:500,000), a 
written report of the interpretations, and the photographs used to generate 
the final product. 

Task 5 - All existing water well data in the southern Rio Grande Rift and the 
southwestern part of the state (parts of Socorro, Lincoln, and Otero counties, 
and all of Catron, Sierra, Grant, Hidalgo, Luna, and Dona Ana counties) will 
be collected. Oata will include available temperature logs, lithologies, and 
drill cuttings. Deliverables will include a temperature gradient map and 
nylar overlay (1:500,000), a heat flow map and overlay to the same scale, 
county maps (1:250,000) for areas of high data density, tabulation of all 
data, and an interpretive report of the results. 

Task 6 - West Mesa of Albuquerque - The following will be accomplished on the 
West Mesa of Albuquerque: T) completion of a magnetic survey, 2) five 
shallow (approximately 50M) thermal gradient wells will be drilled and 
thermally logged, 3) a dipole-dipole resistivity survey will be conducted. 
Deliverables will include all data obtained, maps to the appropriate scale of 
each of the three data sets, and an interpretive report of the results of the 
surveys and the geothermal potential of the area. 

Task 7 - Southwestern New Mexico Counties (Hidaigo, Grant, Luna, Dona Ana, and 
the Southwestern portion of Sierra and Catron). A county by county compilation 
and interpretation of geological, geophysical, and hydrologic data shall be 
performed for the purpose of an up to date assessment of their geothermal 
potential. In an effort to make a complete assessment, areas where data is 
lacking or insufficient will be identified and supplemented with the acquisi
tion of new data. New data to be collected will be determined by a county by 
county inspection and may consist of electrical, gravity, magnetic, and/or 
temperature data. The collection of temperature data will consist of an 
ongoing compilation of temperature data generated from Task 1 and Task 5 plus 
bottom hole temperature and depths from the USGS WATSTORE file. In areas . 
where temperature data is lacking the data may be supplemented by the drilling 
of shallow (approximately 30M) temperature gradient holes. The deliverables 
will include 1) the data collected, 2) an interpretive report, and 3) county 
maps of the data for the purpose of geothermal assessment (scale 1/250,000). 

Task 8 - Animas Valley Lightning Dock KGRA - Hydraulic data will be used to 
prepare a preliminary computer simulated mode for calibration of hydraulic 
properties of the ground water reservoirs. Quarterly water quality samples 
and tanperature measurements will be obtained from wells in the area. 
Deliverables will include: 1) results of the groundwater computer simulation, 
2) a compilation of available data, 3) maps of water quality analysis, water 
temperature, groundwater flow patterns, and water shed delineations, and 
4) an interpretive report of the results and geothermal potential of the 
area. 
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Ar t ic le A-I - RESEARCH TO BE PERFORMED BY CONTRACTOR (Cont'd) 

Task 9 - Al l monthly, semi-annual, and f ina l reports of these tasks shall be 
prepared and distr ibuted in accordance with reporting standards set for th in 
the or ig inal contract, th is and subsequent modifications. 

Ar t i c le A- I I - WAYS AND MEANS OF PERFORMANCE DOE NMSU 
Share Share 

(a) Items for which support may be provided: 

1. NMSU Salaries, Wages and Fringe Benefits 

Faculty and Staff S 85,015 
Students 16,069 

Fringe Benefits 
NMSU Faculty and Staff (@ 15.13% of 
$85,015) 12,863 

NMSU Students (@ 2.0% of $16,069) 321 

2. Travel 13,554 

3. Equipment 5,500 

4. Expendible Supplies 1,350 

5. Computing Costs 7,200 

6. Total Other Direct Costs 8,570 

Total Direct Costs $150,442 

7. Subcontracting 

Separate Subcontracts: 
Task 3 - NMIMT 
Task 4 - Consultant Leplay 
Task 6 - UNM 
Task 5 - SOS 
Task 7 - Drilling 
Task 8 - NMIMT 

Total Subcontracting 

$ 3,460 
15,000 
24,339 
8,036 
14,000 
17,389 

$ 82,224 

8. NMSU Indirect Costs 

48% of modified total on campus 
costs ($144,942) 

Program Administration and 
Tasks 1, 2, 5, 7 S 45,814 $23,758 



Modification No. A004 (Cont'd) 
Contract No. DE-AS07-78ID01717 
Appendix A4, Page 4 

Article A-II - WAYS AND MEANS OF PERFORMANCE (Cont'd) 

DOE NMSU 
Share Share 

48% of NMIMT subcontract ($3,460) Task 3 1,661 

48% of Off ($15,000) Task 4 7,200 

48% of UNM subcontract ($24,339) Task 6 11,683 

48% of SOS subcontract ($8,036) Task 6 3,857 

48% of off-campus subcontract ($14,000) Task 7 6,720 

48% of NMIMT subcontract ($17,389) Task 8 8,347 

TOTAL PROJECT COSTS $285.200 $56,506 

Article A-III - FUNDING 

The total estimated cost for the performance of work under Article 
A-II above is $341,706. DOE's share of this total budget is $285,200 and the 
Contractor's share is $56,505. DOE will pay 100% of its share of the actual 
costs enumerated in Article A-II subject to the provisions of Article B-V. 

Article A-IV - ADMINISTRATION AND REPORTS 

(a) Principal Investigator - Harold A. Daw 

DOE Program Manager - M. A. Widmayer, Resource Definition Branch 
U.S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 
Telephone 208-526-1456 

(b) All Project Information Reports, as required by DOE Uniform Contrac
tor Reporting System, Volume I, dated September 1978, and as indicated on the 
attached DOE Form CF-537, shall be submitted to the DOE Program Officer in 
accordance with the special instructions. 
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U. S. DEPARTMENT OF ENERGY 

REPORTING REQUIREMENTS CHECKLIST 
• (See Instructions on Reverse) FORM AFPROVEO 

OM8 NO. 38f4.0190 

1. IDENTIFICATION Geothermal Resource 

Assessment i n New Mexico 

|2. OBLIGATION INSTRUMENT: M o d i f i c a t i o n No. A004 
' t o Con t r ac t No. DE-AS07-78ID01717 

3. REPORTING REQUIREMENTS 

A. PROJECT MANAGEMENT 

1. G Management Plan 

2. G Milestone Schedule & Status Report 

3. G Cost Plan 

4. G Manpower Ptan 

5. S Contract Management Summary Report 

6. iS Project Status Reoort 

7. IS Cost Management Report 

8. G Manpower Management Report 

9. 0 Conference Record 

10. a Hot Line Repon 

Frequency 

M 

M 

M 

KCP 8. TECHNICAL INFORMATION ^PORTING 
1, a Notice of Energy RD&D Project (SSIE) 

2. iS Technical Progress Report 

1 SI Topical Report 

4. S Final Technical Report 

. PMS/MINI-PMS 

1. Cost Performance Report 

a Format 1 WBS 

G Format 2 Functional 

0 Format 3 Baseline 

G Format 5 Problem Analysis 

2. a Cost/Sc*iedule Status Report 

3. Q Management Control System 
Description 

**• • Summary System Description 

5. n WBS Dictionary 

Frequency 

M 

Y 

Y 

Q - tluarterly 
S — Semi-Annually 
X - Mandatory for Delivery with Proposals/Bid 
Y — Yearly or Upon Contract Renewal 

FREQUENCY CODES: A — As Required 
C — Contract Change 
F - Final (End of Contract) 
M — Monthly 
0 - One Time (Soon After Contract Award) 

4. SPECIAL INSTRUCTIONS 

^ . 5 . , A.6., and A.7. - Copies are due within fifteen days after end of the calendar 

month. 

3.2. - Copies are due within fifteen days after and of the calendar month. 

3.3. - Submit 2^copies in draft forty-five days prior to completion of the yearly 

term. After DOE approval is received, submit cooias as required on attached 
"Report Distribution List." 

3.4. - Suboic 2^copies in draft forty-five days prior to completion data cf contract 
tarm. .̂ fter DOE approval is received, submit eleven copies including one 
camera—ready copy. 

5. ATTACHEO HcSeWlTH-

~ i^eoon Distribution L:st 
~ V/SS.'Reoorting Cjtegorv 

6. PREPARED 3V (Signature anc cate): 7. REVIEWED 3Y (Signature and aais; 
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2. A r t i c l e I I , "THE PERIOD OF PERFORMANCE," i s amended as fo l l ows : 

"The period o f performance for the work performed under t h i s 
Supplemental Agreement shal l commence on June 15, 1981, and 
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3. Ar t ic le I I I , "CONSIDERATION," Paragraph (a) , i s hereby revised to 
increase the contract Support Ceiling to a to ta l of Eight Hundred Seventy-One 
Thousand Six Hundred Eighty Dollars ($871,680). Total DOE support under ths 
contract i s summarized as fol lows; 

Original contract $100,000 
Increase Letter dated September 30, 1978 50,000 
Increase Mod. No. AOOl 200,000 
Increase Mod. No. A004 285,200 
Increase th is Mod No. AOOS 236,480 

$a/1,680 



Modification No. A0Q5 
Contract Mo. DE-AS07-78ID01717 

CONTRACTOR: REGENTS OF NEW MEXICO STATE UNIVERSITY 

APPENDIX AS 

For the contract period June 15, 1981 through June 14, 1982. 

Ar t i c le A-I - RESEARCH TO BE PERFORMED BY CONTRACTOR 

(a) The scope of the work under th is contract is unclassif ied, and the 
Contractor under th is agreement with DOE w i l l perform research in accordance 
with, the fol lowing, and to the extent not inconsistent, with the Contractor's 
proposal Mo. NMSU-31-7121 as revised Apri l 29, 1931, incorporated herein and 
made a part hereof by reference: 

Task 1 Project Admi ni s t ra t i on 

The New Mexico Energy Inst i tu te (NMEI) of New Mexico State University 
(NMSU) w i l l provide project management for a l l work to be performed under th is 
contract. Deliverables w i l l include monthly progress reports and topical and 
f ina l technical reports of results of contract work. 

Task 2 Scient i f ic Geothermal Resource Map 

A sc ient i f ic map with a series of mylar overlays w i l l be made at a scale 
of 1:500,000, A l l sc ient i f ic data relevant to the state's geothennal resource 
potential w i l l be depicted. Technical references .supporting the data bases 
displayed on the sc ient i f ic map series w i l l be cdmpf'led and published to 
accompany the map series. NOAA w i l l be responsible for the actual man 
production; NMEI w i l l be responsible for sc ient i f ic qual i ty , and the New 
Mexico Bureau of Mines and Mineral Resources w i l l be responsible for 
d is t r ibut ing the map series. 

Task 3 Regional Geothermal Exploration in Otero County 

A l l available geoscience information pertinent to geothermal resources 
w i l l be collated and depicted on map overlays (scale 1:250,000) for Otero 
County. Field work w i l l be l imited to data checks and col lect ion of 
temperature data. An interpret ive report assessing the geothermal energy 
potential for Otero County w i l l accompany the maps developed under th is task. 

Task 4 Regional Geothermal Assessment in North Central New Mexico 

A regional assessment program w i l l be conducted to determine the 
geothermal potential in north central New Mexico. Research w i l l include the 
col lect ion and compilation of a l l existing geoscience information for the 
study area, as well as the co l lect ion of heat flow data, location and thermal 
measurement of a l l available v/ells, col lect ion of bottomhole temperature 
infonnation for o i l , gas, and water wells, and the performance of Bouguer 

H2-0509H 



Modification No. AOOS 
Contract No. DE-AS07-78ID01717 

Appendix A5, Page 2 

gravity surveys, (where appropriate) in targeted areas selected on the 
basis of geothermal potent ia l . Within the study area there are major Indian 
Reservations for which individual reports w i l l be prepared describing the 
geothermal resource on the Reservations. 

A l l data w i l l be integrated and analyzed for i t s geothermal significance 
and w i l l be displayed as map overlays for the study area (scale 1:250,000). 
Summary reports of the geothennal potential in the study area and on specific 
Indian Reservations (e .g . , Acoma, Is le ta , J i c a r i l l o , Laguna, and Mescalerco) 
w i l l accompany the map. 

Task 5 Aeromagnetic Map of New Mexico 

An aeromagnetic map of New Mexico (scale, 1:500,090) w i l l be produced by 
a subcontractor with the assistance of the New Mexico Bureau of Mines and 
Mineral Resources. This map w i l l serve as an overlay for the sc ient i f ic 
geothermal resources map produced in Task 2. 

The deliverables to DOE w i l l include: ( D a mylar overlay 
(scale, 1:500,000) of the aeromagnetic and (2) an associated interpret ive 
report. 

Ar t ic le I I - WAYS AND MEANS OF PERFORWNCE 

(a) Items for which support w i l l be provided: 

NMSU Faculty and Staff 
NMSU Students 
Fringe Benefits: 
MNSU Faculty and Staff 

(15.13% of $90,902) 

( 

NMSU Students (2.0% of $23,000) 
Total Salaries, Wages, 

Fri nge Benefits 
Travel 
Equipment 
Expendable Supplies 
Computing Costs 
Other Direct Costs 
Subcontracting 
Total 

Direct Costs 
Total Indirect Costs at 

50% of modified to ta l 

and 

on-•c amp us 
direct costs ($169,320-$10,000 = 
$159,320) 

Total Project Costs 

DOE Share 

$ 80,178 
14,225 

12,132 

235 
$10(5,S20 

13,000 
-0-
3,250 
3,250 
3,000 

35,000 
165,320 

57.150 

$236,480 

NMSU Share 

$10,724 
8,825 

1.623 

177 
$21,345 

4,120 
-0-
2,000 
1,250 
1,500 

30,000 
50,219 

40,110 

$100,329 
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Ar t ic le A - I I I - FUNDING 

The to ta l estimated cost for the performance of work under Ar t ic le A- I I 
above is $336,809 DOE's share of th is to ta l budget is $236,480 and the 
Contractor's share i s $100,329. DOE w i l l pay 100% of i t s share of the actual 
costs enumerated in Ar t ic le A- I I subject to the provisions of Ar t ic le B-V. 

Ar t ic le A-IV - ADMINISTPvATION AND REPORTS 

(a) Principal Investigator - Dr. Larry Icerman 

OOE Program Manager - L. L. Mink 
U.S. Department of Energy 
Idaho Operations Office, 
550 Second Street 
Idaho Fal ls , Idaho 33401 
Telephone: 208-525-0638 

(b) Al l project information reports, as indicated on the attached DOE '• 'r 
Form CR-537, shall be submitted in accordance with the special instruct ions. 

=i>-*\* 
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D o e Fo rm CR-53 7 
(1-78) 

U. S. DEPARTMENT OF ENERGY 

REPORTING REQUIREMENTS CHECKLIST 

(See Instructions on Reverse) F O R M A P P R O V E D 
Q M S N O . 3SR-019a 

1. IDENTIFICATION Geothermal Resource. 
Assessment in New Mexico 

2. OBLIGATION INSTRUMENT: Mod i f i ca t ion No. AOOS 
to Contract No. DE-AS07-78ID01717 

3. REPORTING REQUIREMENTS 

A. PROJECT MANAGEMENT 

1. O Management Plan 

2. Q Milestone Schedule & Status Report 

3. D Cost Ptan 

4. D Manpower Plan 

5. 83 Contract Management Summary Report 

6. & Project Status Report 

7. O Cost Management Report 

8. O Manpower Management Report 

9. D Conference Record 

10. D Hot Line Report 

Frequencv 

M 
M 

8. TECHNICAL INFORMATION REPORTING 

1. D Notice of Energy RD&D Project (SSIE) 

2. O Technical Progress Report 

3. Kl Topical Report 

4. §(1 Final Technical Report 

C. PMS/MINI-PMS 

1. Cost Performance Report 

D Format 1 WBS 

D Format 2 Functional 

D Formats^ Baseline 

D Format 5 Problem Analysis 

2. D Cost/Schedule Status Report 

3. n Management Control System 

Description 

'̂ - n Summary System Description 

5- D WBS Dictionary 

Frequency 

A 
Y 

'< r 

FREQUENCY CODES: A — As Required 

C — Contract Change 
F — Final <End of Contract) 
M — Monthly 
0 - One Time (Soon After Contract Award) 

Q - Quarterly 
S — Semi-Annually 
X - Mandatory for Delivery with Proposals/Bid 
Y — Yearly or Upon Contract Renewal 

4. SPECIAL INSTRUCTIONS 

A.5., A.6., - Copies are due within fifteen days after end of the calendar month. 

Submit in draft after completion of work as indicated in Statement of Work. 
DOE approval is received, submit copies as required on attahced "Report 
Distribution List." 

Af te r 

B.4. Submit 2 copies in d r a f t f o r t y - f i v e days p r i o r to completion date of contract 
term. A f te r DOE approval i s rece ived, submit in f i n a l inc lud ing one camera-ready 
copy. 

5. ATTACHED HEREWITH: 

[3 Report Oistribution List 

• WBS/Reporting Category 
D 
D 

6. PREPARED BY (Signature and date): 7. REVIEWED BY (Signature and date): 
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IOFI29lRev. 0a-79> 
Rat. OOE 13302 
(uas wiin OOE Cn-S37) 

U.S. DEPARTMENT OF ENERGY 
IDAHO OPERATIONS OFFICE 

REPORT DISTRIBUTION UST 

Addressees Number of Report Copies 

U. S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

Attn: M. K. Tucker, Program Manager 
Energy & Technology Division 

Attn: Nell W. Fraser, Director 
Contracts Management Division 

Attn: E. G. Jones, Director 
Financial Management Division 

Bob Gray 
U. S. Department of Energy, OGE 
MS 3344, Federal Building 
12th and Penn., N.W. 
Washington, OC 20461 

Duncan Foley 
UURI 
420 Chipeta Way, Suite 120 
Salt Lake City, UT 84108 

Special Instructions 
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GENERAL SERVICES ADMINISTRATION AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT 
,fED l>"OC. REG. (41 CFR) 1 - 1 6 . 1 0 1 1 

AMEMC.MENT/MOOIf lCATION N O 

A005 
2. EFFECTIVE OATE 3. REQUISITION, PURCHASE REQUEST N O . 

07-81ID01717.501 
4. PROJECT NO. ( I f app l i cab le I 

5 ISSUEO 3Y CODt 6. ADMINISTE'iED BY i I f o the r t h a n hlock f t C O O E 

U. S. Department of Energy 
Idaho Operations Off ice 
550 Second Street 
Idaho Fa l l s , Idaho 83401 
CONTRACTOR 

NAME A N D ADDRESS 
CODE F.-iClLlTY CODE 

n 
.' "Afreet. Cilv. 
•luitty. i i t J l t , 

, ' .d /.!P 
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Regents of New Mexico State University 
Off ice of Grants and Contracts 
P. 0. Box 3699 
Las Cruces, New Mexico 88003 
At tn : Jane Youngers, Director i 

Off ice of Grants and Contracts 

AMENDMENT OF 

L J SOUCITATION N O . . 

-(See htocit 9) 

MODIFICATION OF DE-AS07-78ID01 717 
I A I CONTRACT/ORDER N O . 

5-1-78 
. (See hlock M) 

9 THIS BLOCK A.'PUES O N I Y TO AMENDMENTS OF SOLICITATIONS 

[ I Th« abov* numb«rad wlicitotHSn t i omcndwd o» i ^ forth in bloeli 12. The hour and date ipecif iea for receipt of Of fe r , { j i i c i t ended , { j is not ejctended. 

Of feror ! rr^uil acknowledge receipt of f h i l amendment prior fo the hour and date ipecifted in tne lo l ic i to t ion, or as amended, by one of the fo l lowing methodi ; 

o l By -..gnina and rehjrn ing copie l of this omersdmenti (b) >y ocknowledging receipt o l this amendmen t on each copy of the offer submi l ted , or (c) Bv l epo ro te letter or te leg ram 

- T c t . i n c l u d e , a reference to the sol ic i tat ion and amendment numbers. FAILURE O f YOUR ACKNOWLEDGEMENT TO BE RECEIVED AT THE ISSUING OFFICE PRIOR TO THE HOUR » N D 

OATE SPECIFIED MAV RESULT I N REJECTION OF YOUR OFFER. If, by virtue o l t h i i amendment you desire to change on offer a l ready submitted, such chonge may be mode by le legrom 

or ierter, prov ided such telegrom or letter mol tet reference to the sol ici tat ion and this amendment, ond is received prior to the open ing hour ond dote specif ied. 

! 0 ACCOUNTING AND APPROPRIATION DATA ( I f r e q u i r e d ) 

Increase obl igations and support ce i l ing by $236,480 to new tota l and ce i l ing of $871,580 
TEC for work under Mod $336,809; NMSU share $100,329 

THIS ZLOCIC APPIIES ONLY TO MODIFICATIONS O f CONTRAOS/OROERS 

(Ql I J This Change Order is issued pursuant to . . ^ 

The Chonges set forth in block 12 ore mode to the obove numbered controct /order. 

bl The obove numbered cont ract /order is modi f ied to refiect Ihe odmtnislrot ive chonges { lych as changes in poy ing off ice, oppropr io t ion da ta , etc.) set forth in block 12 , 

' - i l " ! ^ ^ " Supplemental Agreement is entered into pursuant to author i ty of ——— — — — 

nodi f ies the above numbered controct as set forth in block I 2. 

! 2 , lESCRIt 'TION O f AMENDMENT/MODl f lCATION 

I 

1. A r t i c l e I , "THE RESEARCH TO BE PERFORMED," is amended by adding a new paragraph 
as fol lows: 

"Appendix A5,.attached to th is Supplemental Agreement and made 
a part hereof, provides for the research to be performed by 
the Contractor during the Contract period specified there in . " 

2. A r t i c l e I I , "THE PERIOD OF PERFORMANCE," is amended as fol lows: 

"The period of performance for the work performed under th is 
Supplemental Agreement shall commence on June 15, 1981, and 
expire on June 14, 1982. The period of time for performing 
the research work under Appendix A5 may be extended for addi
t ional period by the mutual wr i t ten agreement of the par t ies . " 

CONTINUED. 
I E»c»ol OS prov ided h«rein, QW terms ond condi t ion* of Ihe document t t h ^ ^ n n K i in WocV 8, Ol heretofore changed, remain unchanged end in nj l l force ond effect. 

' _ ? i?"s ' iGN"\ 'H"s°DOCUh»Et iT ' * ° ^ ' E Q U ' W D J " ^ CONTRACTOR/OFFEROR IS REOUIREO TO SIGN THIS DOCUMENT AND R E T U R N _ A _ ^ C O P I E S TO ISSUING Of f lCE 

i J N A M f C F ^ P N T R A C T O R / O f f E R O R 

(SigrHiture of person auttsorized to sign) 

17 UNITED STATES O f AMERICA ST^ 

,, ^ MeC}, (iyy'\ " t ^ , V.X) 
iSianoture of Contracting Ot^icer 

V-i,-vyv;-L-^,^-

15 NAME AND TITLE O f SIGNER ( T y p e o r p r i n t ) 

Robert E. K i rkpat r ick 
Acting President 

14. OATE SIGNED 

8/6/81 
NAME O f CONTRACTING Off lCER ( l ' ; p t n r p r i i i l ) 19. DATE SIGNED 

8-19-81 
3 0 - 1 0 1 i U.S.GPO: 1980-0-311-153/5520 
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3. Ar t i c le I I I , "CONSIDERATION," Paragraph (a) , i s hereby revised to 
increase the contract Support Ceil ing to a to ta l of Eight Hundred Seventy-One 
Thousand Six Hundred Eighty Dollars ($871,580). Total DOE support under ths 
contract i s summarized as fo l lows: 

Original contract 
Increase Letter dated September 30, 
Increase Mod. No. AOOl 
Increase Mod. No. A004 
Increase t h i s Mod No. AOOS 

1978 
$100,000 

50,000 
200.000 
285,200 
236,480 

$871,680 



Modif icat ion No. A005 
Contract No. DE-AS07-78ID01717 

CONTRACTOR: REGENTS OF NEW MEXICO STATE UNIVERSITY 

APPENDIX A5 

For the contract period June 15, 1981 through June 14, 1982. 

A r t i c l e A-I - RESEARCH TO BE PERFORMED BY CONTRACTOR 

(a) The scope of the work under th i s contract i s unclassi f ied, and the 
Contractor under th i s agreement with DOE w i l l perform research in accordance 
wi th , the fo l lowing, and to the extent not inconsistent, with the Contractor's 
proposal No. NMSU-81-7121 as revised Apr i l 29, 1931, incorporated herein and 
made" a part hereof by reference: 

Task 1 Project Administration 

The New Mexico Energy Ins t i t u te (NMEI) of New Mexico State University 
(NMSU) w i l l provide project management for a l l work to be performed under th i s 
contract. Deliverables w i l l include monthly progress reports and topical and 
f i na l technical reports of resul ts of contract work. 

Task 2 Sc ient i f i c Geothermal Resource Map 

A sc ien t i f i c map with a series of mylar overlays w i l l be made at a scale 
of 1:500,000. A l l sc ien t i f i c data relevant to the state 's geothermal resource 
potent ia l w i l l be depicted. Technical references supporting the data bases 
displayed on the sc ien t i f i c map series w i l l be compiled and published to 
accompany the map series. NOAA w i l l be responsible for the actual map 
production; NMEI w i l l be responsible for sc ien t i f i c qua l i t y , and the New 
Mexico Bureau of Mines and Mineral Resources w i l l be responsible for 
d is t r ibu t ing the map series. 

Task 3 Regional Geothermal Exploration in Otero County 

A l l available geoscience infonnation pert inent to geothennal resources 
w i l l be col lated and depicted on map overlays (scale 1:250,000) for Otero 
County. Field work w i l l be l imi ted to data checks and co l lec t ion of 
temperature data. An in terpre t ive report assessing the geothermal energy 
potent ia l for Otero County w i l l accompany the maps developed under t h i s task. 

Task 4 Regional Geothermal Assessment i n North Central New Mexico 

A regional assessment program w i l l be conducted to determine the 
geothennal potent ia l in north central New Mexico. Research w i l l include the 
co l lec t ion and compilation of a l l exist ing geoscience information for the 
study area, as well as the co l lec t ion of heat f low data, location and thermal 
measurement of a l l available v/ells, co l lec t ion of bottomhole temperature 
infonnation for o i l , gas, and water ve i l s , and the performance of Bouguer 

H2-0509H 
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gravity surveys, (where appropriate) i n targeted areas selected on the 
basis of geothermal po ten t ia l . Within the study area there are major Indian 
Reservations for which indiv idual reports w i l l be prepared describing the 
geothermal resource on the Reservations-

A l l data w i l l be integrated and analyzed for i t s geothermal signif icance 
and w i l l be displayed as map overlays for the study area (scale 1:250,000). 
Summary reports of the geothennal potent ial in the study area and on specific 
Indian Reservations ( e .g . , Acoma, I s le ta , J i c a r i l l o , Laguna, and Mescalerco) 
w i l l accompany the map. 

Task 5 Aeromagnetic Map of New Mexico 

An aeromagnetic map of New Mexico (scale, 1:500,000) w i l l be produced by 
a subcontractor with the assistance of the New Mexico Bureau of Mines and 
Mineral Resources. This map w i l l serve as an overlay for the sc ien t i f i c 
geothennal resources map produced in Task 2. 

The deliverables to,DOE w i l l include: (1) a mylar overlay 
(scale, 1:500,000) of the aeromagnetic and (2) an associated interpret ive 
report . 

A r t i c l e I I - WAYS AND MEANS OF PERFORMANCE 

(a) Items for which support w i l l be provided: 

NMSU Faculty and Staff 
NMSU Students 
Fringe Benefits: 
MNSU Faculty and Staff 

(15.13% of $90,902) 
NMSU Students (2.0% of 
Total Salaries, Wages, 

Fri nge Benefits 
Travel 
Equipment 
Expendable Supplies 
Computing Costs 
Other Direct Costs 
Subcontracting 
Total 

$23,000) 
and 

DOE Share 

$ 80,178 
14,225 

12,132 

285 
$106,820 

13,000 
-0-
3,250 
3,250 
8,000 

35,000 
165,320 

NMSU Share 

$10,724 
8,825 

1,623 

177 
$21,349 

4,120 
-0-
2,000 
1,250 
1,500 

30,000 
~^0,219 

Direct Costs 
Total Indi rect Costs at 57,150 40,110 

50% of modified to ta l on-campus 
d i rec t costs ($169,320-$10,000 = 
$159,320) _ „ „ 

Total Project Costs $236,480 $100,329 
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Ar t i c le A - I I I - FUNDING 

The to ta l estimated cost fo r the performance of work under A r t i c l e A - I I 
above i s $336,809 DOE's share of th is t o ta l budget i s $236,480 and the 
Contractor's share i s $100,329. DOE w i l l pay 100% of i t s share of the actual 
costs enumerated i n Ar t i c le A - I I subject to the provisions of A r t i c le B-V. 

A r t i c l e A-IV - ADMINISTPJ\TION AND REPORTS 

(a) Principal Investigator - Dr. Larry Icerman 

DOE Program Manager - L. L. Mink 
U.S. Department of Energy 
Idaho Operations Off ice 
550 Second Street 
Idaho Fa l l s , Idaho 83401 
Telephone: 208-526-0638 

(b) A l l project information reports, as indicated on the attached DOE 
Form CR-537, shall be submitted i n accordance with the special ins t ruct ions. 



DOE Fofin CR-53 7 
(1-7 8) 

U. S. DEPARTMENT OF ENERGY 

REPORTING REQUIREMENTS CHECKLIST 

(See Instructions on Reverse) FORM APPROVED 
OMB NO. 3 8 R 0 i g 0 

1. IDENTIFICATION Geo them ia l Resource 
Assessment i n New Mex i co 

2. OBLIGATION INSTRUMENT: M o d i f i c a t i o n No. 
t o C o n t r a c t No. DE-AS07-78ID01717 

AOOS 

3. REPORTING REQUIREMENTS 

A. PROJECT MANAGEMENT 

T. O Management Plan 

2. D Milestone Schedule & Status Report 

3. D Cost Plan 

4. D Manpower Plan 

5. C Contract Management Summary Report 

6. ^ Project Status Report 

7. D Cost Management Report 

8. D Manpower Management Report 

9. D Conference Record 

10. D Hot Line Report 

Frequency 

M 
M 

B. TECHNICAL INFORMATION REPORTING 

1. n Notice of Energy RD&D Project (SSIE) 

2. • Technical Progress Report 

3. Kl Topical Report 

4. ^ Final Technical Report 

C. PMS/MINI-PMS 

1. Cost Performance Report 

D Format 1 WBS 

D Format 2 Functional 

D Format 3 Baseline 

D Format 5 Problem Analysis 

2. n Cost/Schedule Status Report 

3. D Management Control System 

Description 

"*• D Summary System Description 

5- D WBS Dictionary 

Frequency 

A 
Y 

FREQUENCY CODES: A — As Required 

C — Contract Change 

F - Final (End of Contract) 

M — Monthly 
0 - One Time (Soon After Contract Award) 

Q - Quarterly 
S — Semi-Annually 
X — Mandatory for Delivery with Proposals/Bid 

Y — Yearly or Upon Contract Renewal 

4. SPECIAL INSTRUCTIONS 

A.5., A.6., - Copies are due within fifteen days after end of the calendar month. 

,3. - Submit in draft after completion of work as indicated in Statement of Work. 
DOE approval is received, submit copies as required on attahced "Report 
Distribution List." 

After 

8.4. - Submit 2 copies in dra f t f o r t y - f i v e days pr ior to completion date of contract 
term. After DOE approval is received, submit in f i na l including one camera-ready 
copy. 

5. ATTACHED HEREWITH: 

12 Report Distribution List 

D WBS/Reporting Category 

D 

D 

6. PREPARED BY (Signature and date): 7. REVIEWED BY (Signature and date): 



REPORTING REQUIREMENTS CHECKLIST 

PURPOSE 

A checklist to identify and communicate additional 
reporting requirements which are not otherwise set 
forth in the General Purpose clauses of OOE contracts 
and agreements. It wi l l be included as part of the con
tract or agreement. This form wi l l be completed for 
each proposed contract or agreement and cnn be 
modified as required in Special Instructions to adapt 
it to a specific situation. 

INSTRUCTIONS 

/r«m / — Enter the tit le as indicated in tfw Procure
ment Request, Interagency Agreement, or initiating 
memorandum. 

/fern 2 - Enter the identification number of the Pro-
C'ement Request or Interagency Agreement, the 
date of the memorandum, and oontract number 
after award. 

Item 3 — Check spaces to indicate plans arxf reports 
required. For each reporting requirement checked, 
indicate frequency of delivery in column provided 
using one of the frequency codes shown. 

2 . ^ . \ Management Ptan — The contractor's plan to 
manage the effort described in the statement of 
work or simitar document. It wi l l contain man
agement methodologies, control systems, and 
procedures he wil l use. Includes milestones and 
other planning schedules, organizational identi
fication and desaiptions, and special and criti
cal plans, such as test plans, plans for handling 
of Government owned property. Work break
down structures, key personnel identification, 
and methods for monitoring progress toward 
objectives nuy be required. 

2.A.2 Milestone Schedule and Status Report - The 
contractor's milestone schedule for all work 
breakdown structure items, line items, or de
liverables specified in the contract. Updated 
periodically (usually monthly) w i th status, 
progress toward completion, and percent conv 
pletion of each line item and of the total con
tract. 

3.A.3 Cojf Plan — A baseline ptan for incorrir»g costs 
on a contract or agreement to measure progress 
In terms of cost; update and forecast contract 
fund requirements; plan funding changes; arxJ 
develop fund requirements and budget esti
mates. 

2.A.A Manpower Plan — A baseline plan to allocate 
manpower to each reporting category identified 
in the contract or agreement. 

3.A.5Co/Trr3cf Management Summary Report — A 
single-page graphic presentation of integrated 
cost, major milestones, and manpower for rapid 
visual analysis and trer>d forecasting. 

3.A.6Pro/ect Status Report — A periodic report to 
communicate to DOE management an assess
ment of contract status, to explain variances 
and problems, and to discuss any other areas of 
concern or achievements. 

3.A.7Co-rr Management Report — A periodic report 
of the status of costs compared to the Cost 
Plan. Oata is used to: report actual and pro-
ieaed accrued costs; evaluate performance 
against plan; identify actual and potential prob
lem areas; consuuCT cost experience for projects 
and budgeting efforts; and, to verify the reason
ableness of contractors' invoices. 

2. A.B Manpower Management Report — A periodic 
repon of the status of actual and projected 
manpower expenditure against the Manpower 
Plan. Data is used to evaluate performance 
against plan; identify actual and potential prob
lem areas; and to construct manpower experi
ence for projections artd planning efforts. 

2.A.9 Conference Record - Documentation of the 
contractor's understandir^ of significant de6-
sions, direction or redirection or required ac
tions resulting from any meeting wi th DOE 
representatives. 

3.A.10 Hot Line Report — A hardcopy report by 
the fastest means available. (TWX, etc! docu
menting a i t ica l problems, emergency situa
tions, and important technical breakifirought. 

3.8.1 Notice o f Energy R&D Project - A formatted, 
two-page report to provide information on un
classified DOE R&D projects for dissemina
tion to the scientific, technical, and industrial 
communities and to the public. Also provides 
information to the Smithsonian Scientific In
formation Exchange. 

3.B.2 Technical Progress Report — A formal, struc
tured technics) report, submitted periodicaUy 
to communicate project results for dissemina
tion to Government agencies, the scientific, 
technical and industrial communities arxi the 
public. 

3.B.3 Topical Report - A special technical report 
prepared when a project has reached a point at 
which a major milestone or a significant phase 
has been completed, when unexpected results 
have been achieved, when it is logical to sum
marize results achieved, or when a new scienti
fic or technological finding is deemed to war
rant prompt publication. 

2.B.4 Final Technical Report - Technical Progress 
Report reporting final resultsof DOE supported 
RD&D and scientific projects. 

3.C PMS/Mini-PMS 

11 Cost Performance Report (PMS Application) 

Format 1 - Reports current period and cumu
lative budget, actual costs and earned value data 
by work breakdown structure element*. Identi
fies cost and schedule variances and provides 
contractor's estimate to complete comparisons 
to budgets. 

Format 2 — Reports current period and cumu
lative budget, actual costs, rind earned value 
data by contractor functional elements. 

Format 3 — Provides periodic updating to the 
established performance measurement baseline. 
Incorporates authorized contract changes and 
internal re-p(anning into the performance 
measurement baseline. 

Format 5 — Provides a narrative analysis of con
tract variances. 

21 Cost/Schedule Report (Mini-PMS Application)~ 
Periodic. usually monthly, report of cumulative 
budget, actual costs and earned value by sum-
mary work breakdown structure elements. Iden
tifies cost and schedule variances and provides 
contractor's estimate to complete comparisons 
to budgets. 

3) System Description (PMS Application^ - Con
tractor's description of the managemeni control 
system to be used in performing contract work. 
Must address all elements of the PMScriteria. 

4) Summary System Description (Mini-PMS Appli
cation) — Contractor's summarized description 
of the management control system to be used 
in performiny contract work. 

5) WBS Dictionary - Lists and defines work 
breakdown structure. For more detailed instruc
tions see PMS Manual. 

Frequency Codes — Each code must have an identi
fied time period (i.e.. As Requiroa - 5 days after 
event occurrence). These time periods are suggesred 
in the solicitation and negotiated at contract award. 

Item 4 ~ Identify any special reporting reqijtryments 
not indicated in Item 3 and/or qualifiers to those 
selected. (Use ?.dditional sheets as necossary.) 

Item 5 - Check appropriate blocks. 

Report Distribution List — A comorehcnsive 
informative listiny of reports by ^''equency of 
submission, addresses and number ot copies for 
each addressee. 

Reporting Categories (level of detail) — An 
identification by WBS level of task elements for 
which reporting will be required by DOE. 

Item 6 — Signature of person or persons preparing the 
checklist and the date prepared. Preparation is by per
son or persons responsible for-preparation of Procure
ment Request or Statement of Work. 

Item 7 - Signature of Ihe person reviewing the check
list arxl date reviewed. 
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ID F-129(Rev, 08-79) 
Ref. DOE 13302 
(use with OOE CH-537) 

U.S. DEPARTIVIENT OF ENERGY 
IDAHO OPERATIONS OFFICE 

REPORT DISTRIBUTION LIST 

Addressees Number of Report Copies 

U. S. Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

Attn: M. K. Tucker, Program Manager 
Energy & Technology Division 

Attn: Nell W. Fraser, Director 
Contracts Management Division 

Attn: E. G. Jones, Director 
Financial Management Division 

Bob Gray 
U. S. Department of Energy, DGE 
MS 3344, Federal Building 
12th and Penn., N.W. 
Washington, DC 20461 

Duncan Foley 
UURI 
420 Chipeta Way, Suite 120 
Salt Lake City, UT 84108 

Special Instructions 



UNIFORM DOE CONTRACTOR SCIENTIFIC, TECHNICAL AND 

ENGINEERING REPORT NUMBERING SYSTEM 

Effective with the implementation of the Procurement/Contract numbering system as shown in the 
example below, the following guidelines are established for identifying scientific and technical 
reports (progress, interim, final topical, etc.) conference papers, proceedings, theses, and 
translations. 

1. All DOE contractors now applying uniquely identifying codes and systems approved by TIC 
are to continue using such codes and systems. 

2. DOE Field Office codes such as ALO, IDO, COO, HCP, NVO, ORO, RLO, SAN, and SRO; and 
program codes such as FE, DSE, etc., are no longer approved for use by contractors. 

3. Contractors having no approved unique codes are to number information products as shown 
below. All contractors in this category should create unique report numbers by (a) identifying 
the report with a DOE code, (b) selecting the final seven characters from the applicable 
contract number (two alphabetic and five numerals), and (c) adding suffix numbers 
sequentially for each report generated under the contract. For new contracts, the sequential 
number should begin with 1. For existing contracts the established sequence should 
continue. Slash marks and hyphens should be applied as shown in the examples. 

Examples: Report numbers generated from contract number DE-AC03-79ET01834.M00V. 

DOE/ET/01834-1; DOE/ET/01834-2; DOE/ET/01834-3; etc. 

Note: It is essential that both the final five-digit numeral and the two preceeding alphabetical 
characters be extracted from the contract number as shown. The modification number, 
if any, normally shown as MOOl, etc., following the basic five-digit number is NOT used 
in the report number. 

4. Reports issued in more than one binding, or reissued as revisions or later editions, are to be 
identified by adding the following aditional suffixes to the basic number: Rev. - Revision; Vol. 
-Volume; Pt. - part: Add. - Addenda; Ed. - Edition, etc. 

Examples: DOE/ET-01834-1 Rev. 
DOE/ET/01834-1 Rev. 2 

DOE/ET-01834-1 Pt. 1 
DOE/ET/01834-1 Pt. 2 

It is intended that report numbers be structured exactly as specified in the examples insofar as 
possible. If modification to this basic format is essential, it is to be approved through normal 
channels before being used. 



ENERGY INSTITUTE 

OFFICE OF THE DIRECTOR 
Box 3EI/LUS Cruces, New Mexico 88003 
Telephone (505) 646-1745 _ 

Apr i l 12, 1982 

(M 

Ms. Susan Prestwich 
Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

Re: Contract DE-AS07-78ID01717 

Dear Ms. Prestwich: 

As we discussed on April 6, 1982, in Salt Lake City, I am writing to 
request a no-cost time extension on the above contract through December 31, 
1982, in order to: (1) align the DOE project period with the project period 
of the matching funds from the State of New Mexico (see attachment), (2) 
acquire time for a summer field season in north central New Mexico (Task 4, 
Mod 5), (3) allow completion of the New Mexico scientific geothermal resources 
map consistent with the time schedule recommended by NOAA, and (4) permit an 
orderly close out of the contract and submission of the deliverables. If my 
request cannot be approved as stated only because of concerns arising from the 
close of the federal fiscal year in September, please consider an extension 
through September 30, 1982, as a less desirable, but acceptable, alternative 
from my point of view. 

Thank you for your cooperation. 

Sincerely yours. 

Larry Icerman 
Director 

rgy 

cc i r ta r l Rusce t t a , UURI 
File DE-AS07-78ID01717 



STANDARD FORM 30, JUIY 1966 
GPNERAl. SERVICES AOMINISTRATION 
FED. PROC. REG. (41 CFR) 1-14.101 

AMENDMENT OF SOLICITATION/MODIFICATION OF CONTRACT 
PAGE OF 

1 A A / E N D M E N T / M O O I F I C A T I O N N O . 

M006 
2. EFFEarVE DATE 3. REQUISrriON/PURCHASE REQUEST NO. 

07-82ID01717.501 
i . PROJECT NO. ( I f applicable) 

5. ISSUED BY CODE 6. ADMINISTERED BY ( I f other than block f ) CODE 

U. S. Department of Energy 
Idaho Operations Off ice 
550 Second Street 
Idaho Fa l l s , Idaho 83401 

CODE [_ FACILITY CODE I 7 CONTRACTOR 
NAME ANO ADDRESS 

(Street, city, 
county, i tate, 
a n d / . IP 
tvde) 

r ~\ 
Regents of New Mexico State Universi ty 
Off ice of Grants and Contracts 
P.O. Box 3699 
Las Cruces, New Mexico 88003 

I A t tn : Jane Youngers, Director 
'— Off ice of Grants & Contracts J 

AMENDMENT OF 
I I SOIICITATION NO. 

DATED . . (Se t block 9 ) 

0?SSS/°O"RD?R NO. DE-AS07-78ID01717 

DATED 5 / 1 / 7 8 (S t t block 11) 

y THIS BLOCK APPLIES ONLY TO AMENDMENTS OF SOLIHTATIONS 

I 1 Th* obov* numb*r«d solicitation is om*nd«d at Mt forth in block 12. Th* hour ond dot* sp*ciFied for receipt of OfT*rs [ j is •xt*ndad, | | is not extended. 

Offerors mutt ocknowUdg* r«c«ipt of thit om*ndm*nt prior to th * hour ond dot* tp*cifi*d in ttw solicitation, or at am*nd*d, by one of th* following m*thods: 

..xopiot of thit am*ndm*nt; (b) By ocknowl*dging r*c*ipt of thit am*ndm*nt on «och copy of th* ofT*r submitted; or (c) By t*parat* I«t4«r or t*t*grom (a)'Sy signing and returning. 
wh.ch includes D ref*r*nc* lo the solicitotion and omendment numbers. FAlLUtE OF YOUR ACKNOWLEDGEMENT TO BE RECEIVED AT THE ISSUING OFFICE PRIOR TO THE HOUR ANO 
DATE SPECIFIED MAY RESULT IN REJECTION OF YOUR OFFER, ff, by virtu* of thit amendment you deiir* to chong* on off*r olr*ody submitted, such chong* moy b* mod* by t*t*gram 
or letter, provided such telegram or letter mokes reference to th* solicitation and this amendment, ond it received prior to the opening hour and dote specified. 

10. ACCOUNTING ANO APPROPRIATION DATA ( I f requiret i ) 

I I . THIS BLOCK APPLIES ONLY TO MODIFICAHONS O^ CONTRAaS/ORDERS 

(a) { I This Change Order is issued pursuant fo _ . ^ _ ^ ^ _ _ „ . ~ ^ — 

Th* Changes let forth in block 1 2 are mode to th* obov* numbered controct/ordor. 

(b) I j The above numbered corttroct/order i i modified to reflect tit* administrative changes (sych^L chonges in paying office, oppropriotion dcrto, etc.) set forth in block 12. 

(c) [_Jy This Supplemental Agreement i t entered into pursuant to outhority of ! *. . 

It modifies rhe above numbered controct as set forth in block 12. 

12 DESCRIPTION OF AMENDMENT/MODIFICATION 

Ar t i c l e I I , "THE PERIOD OF PERFORMANCE," is amended to extend the period of performance 
fo r the work performed under t h i s contract through December 31 , 1982. 

Excipf Ol provided Iwrwn, all l«rnu and condilioni of th« documsnl r*)*r«nctd in blocli 8, o i honlofor* <hang«d, nmoin unchongod and in hill foreo and (fftct. 

13. 

D T r s " ' j r S ^ s ° c S c ' ? M E N T ' ' ° ' " 1 " ' " " " ° 5 1 CONTRAaOR/OFFEROR IS REQUIRED TO SIGN THIS DOCUMENT AND RETURN. ^ 

U . NAME OF CONTRAaOl 
^ -

. COPIES TO ISSUINO OFFICE 

-TZIl 
â̂ :̂  

ignoturo cA porton ovthortzod to lign) 

15. NAME AND T i r t t 'OF SIGNER ( T y p t or p r i n t ) 

E.J. Waid, Acting President 

17. UNITED STATES 

»Y 
(Sigrwiture of Conirficting Officer) 

16. DATE SIGNED 

5-6-82 

18. NAMf OF CONTRAaiNG OFFICER (Type or p r i n t ) 

Kent R. Hastings 

19, DATE SIGNEO 

4|̂ 9iĵ  
•\r\ 1 A 1 



,E FaR̂  *?R.79?A (TEST) 

: AUGUST 19/8 U. S. DEPARTMENT OF ENERGY 

PROCUREMENT/F INANCIAL ASSISTANCE REQUEST-AUTHOR IZATION 

1 . T (J r / y i l > 

~ ^ G - / ^ i c n - 7P iTso n i T 

^ o ^ . ^ E \ N . I M E X I C O 

.' . r H O M INI TiATiNG OFFici; / • ^ ^ / . T ' 1> 11.^ s^/o/O ( ^ e n - f A f A,n^ a ) 

5. I N I T I A L : 1 >d J UPDATE: 

i . I'li NUMDKR: 

k . PROCUREMENT; I J F I N A N C I A L ASSIST AN CE : 1 J 

_ 6 . PR CORRECTION LETTER'- 7 . R E L A T E D PR NUMBER: 

C I K)N I D L N T I U C A T ION 

< . I 11 I- L : Ma u .̂ /tl£:ji. L(LXL - ^a^ -^S- ̂ S'.SJitMaiAeA. J^^€.s&^.^0.^'iJ:t:-. /ilsidjJj. C^JKIAJ 

' • UNSOLICITED PROPt)SAL NO 

2 

10.PROJECT N O : 

PRODUCT ON St: KV ICE: * 1 3 . SUPPO RT SE RV ICES: Y E s [ j NO [ 

CONTROL L ED D E L I V E R A B L E : * 1 6 . R EPO RT/D RAWING REQ : YES [ 

( 1 /\;.SIF ICAT ION OE M A T E R I A L S / W O R K : _ U — UNCLASSIF I ED C 

1 1 . CFDA N O : 

J U . CONSULTANT A W A R D : Y E s [ 1 NO [ ] 

] NO [ ] IF YES. A T T A C H D E T A I L S . 

C O N F I D E N T I A L S - SECRET T - T O P S E C R E T 

COVE RNMENT PROPERTY: F— FURNISHED P - PURCHASED N — NOT I N VO L V E D I F CODE F OR P. A T T A C H DETAI LS. 

WAi; i> PL.AN NJ_NGJ 

9. A W A R D AS O R D E R UNDER B I N ; IF CODE T , 

0 . DESIRED A W A R D DATE: 2 1 . K I N D OF AWA RD ACT ION: * Z . ^ 2 2 . TYPE OF A W A R D ; * "7 ! ' A T T A C H DETAI LS . 
nONTM D*> T I A B ' 

V !l M U L T I YEAR A W A R D , INDICATE NUMBER OF YEARS : _ 24 . T YPE S O L I C I T A T I O N INST R UM ENT: * 

• - : X 1 ENT OF COMPETIT ION:* _ _ I F COMPETITI VE . A T T A C H TECHN I C A L E V A L U A T I O N PLAN . I F N O N - C O M P E T I T I VE, A T T A C H 

il )•. n r i C A l ION. REF: DOE-PR 9-3.805.51 or 9 -4 .909 ( f ) . 

•'-5 - MJUIU.L SELECT KJN PROCEDURE: _ 1 — A-E 2 — SEB 3 —OTHER 4 - - N O N E 

. ' . ( UR A-E, SHOW ESTIMATED CONSTRUCTION COST IN D O L L A R S : 

W/\ Kl U. l-

IF COMPEfTITIVE, HAS LIST OF SOURCES BEEN ATTACHED? YES [ IF NON—COMPETITIVE. COMPLETE ?8 - 31 . 

N/vMl ; t l £ A J . £ h £ . ^ l - < L . - I i _ ^ i ^ J - S ^ U A 2 ± . U l S ^ ^ d - h d . 29 . ADDRESS: , < O o j i ' .g iC J / ^ ^ T <^g,u, .fxtr: A I f H S S O O j i 

i i i v ' i M O N ; ._ iE l rUeA^%. .y jS jLS , :6 . j i t . JaL / 9 - M i . i l i a i r . i e .1^ / ,^ . i^^. . r t^ ^ „ ) 
/ / 

. l n : 0 / L A H : _ A - G O C O / L A B 

tiJC.j6cA .̂_ 

B - GOCO/NON—LAB C — NON-GOCO/LAB D — NOT APPLIC AB LE 

i N / - r-j I.: I /x I 
A W A R D V/^LUE 

PROJECT M A N A G E R ] 

D O L L A R A M O U N T 

. ( . . ••'.'• 1 SI (ARE 

: . : ( l l / \ l 

i CONSIDERATION IN K I N D , L O A N , OR L O A N 

' a j / \ R A N T E E DATA REPORT ED ON PR —799C : [ J 

•> • PROJECT PERIOD: FROM ^ [ f j - 2 2 - ^ T H R U L.Zr S.L ? ^ 
^ N I H ~ k . Y f * K rC lHTH DAT 1 i k V 

CURRENT FY FUNDS COMMITTED 

3 6 . 3 7 . 3 8 . 

B&R NUMBER FUND D O L L A R 

CLASS A M O U N T 

•' . I ii( )M PR 799B (PAR ', t\) 

. TOT AL 1 HIS P f 

1. I UNDING PERIOD: I- ROM 

2 . APPROPRIATION SYMBOL: 

3. AL LOTMENT SYMBOL: 

4 . OBJ.<-:C r CLASS: 

- - - C ^ . 
hONTH OAT n A « 

T H R U 
MONTH OAT TEAK 

45. NAME: _ ^ / 2 l . J ? < : . S : j S e i i i e ^ L c A . 

4 6 . S IGNATURE: ^r -^g^V^^: :^>^. l - . .^^ 

47. DATE: < i 2S! 2 1 ^ 
n O N T H DAT TEAK 

4 9 . FTS TELEPHONE NUMBER: - . ^ Z l / . 6 L Z . 

i . OFFICE CODE: 

PROGRAM O F F I C I A L l 

5 0 . N A M E : /g ^ UJt? 

51 . S I G N A T U R E . 

52. DATE: _ 1 J T A 
^VONTH DAT TEAR 

CERTIFYINt^ OFF IC IAL ) 

52- NAME: < ^ JS" - S,r*-, ,' 7 ^ 

1 HEREBY CERTIFY THAT THE FUNDS CITED IN ITEM 40 ARE AVAILABLE. 

5 4 . S I G N A T U R E : 

5 5 . D A T E : 
n O N T H DAT YEAB 

SEE EJACK OF FORM FOR CODES 

:::?^-.::-. ; *.:".i-tt-:v*.:-: 



I NI i iCY iNSTi r i n I 

OFFICE OF THE DIRECTOR 
Bi;x 3E1 'L,i5 Crui-ps, New M c M-U H800:: 
T.-icplUTi.; (bOFs) 646 1 7.1', 

A p r i l 12 , 1982 

. ammaaimmammeiiamm, . 

Ms. Susan Prestwich 
Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

Re: Contract DE-AS07-78ID01717 

Dear Ms. Prestwich: 

As we discussed on April 6, 1982, in Salt Lake City, I am writing to 
request a no-cost time extension on the above contract through December 31, 
1982, in order to: (1) align the DOE project period with the project period 
of the matching funds from the State of New Mexico (see attachment), (2) 
acquire time for a summer field season in north central New Mexico (Task 4, 
Mod 5), (3) allow completion of the New Mexico scientific geothermal resources 
map consistent with the time schedule recommended by NOAA, and (4) permit an 
orderly close out of the contract and subTnission of the deliverables. If my 
request cannot be approved as stated only because of concerns arising from the 
close of the federal fiscal year in September, please consider an extension 
through September 30, 1982, as a less desirable, but acceptable, alternative 
from my point of view. 

Thank you for your cooperation. 

Sincerely yours, 

Larry Icerman 
Director 

rgy 

cc Carl Ruscetta, UURI 
File DE-AS07-78ID01717 

RECEIVED 

APR 1 9 19fi2 

AOVAh<C£D TECHNOU3GY 

(f\(XAXu J 



0 New Mexico Energy Research and Development Institute 

HOARD OF DIKfXTOKS 

Rober t O. Aiu i e i son 
!.u.k M. C a m p b e l l 
iAiwai'd 1'. \ i.imini'l 
i t\\;\k ,'.•). I lt'iHin>;vv.n' 
I . ] ( \ \ K(-luio 
I )>.ii,ilJ ,M Kc i i . Ir. 
1 >e.in A. M a . e e 

i;;c!i 3 1 , 1 9 8 2 

Ml^MOl^ANDUM 

T O : L a r r y I c e r m a n 
NMEI-NMSU 

FRO-M: Peter Vo(je'C^Q 
Liaison 0.fficcr 

SUBJLCT: Proiuct ;?-0'-'-2203 

Reference your corrotipondence of March 24th reque.sting •:'. no-cost 
extensipn for project 2-G9-2208. The requested project extension 
through Decemljor .31, 1982 is approved. 

PV: cc 

xc ; IjOn Soig 
Gloria Lithgov/ 
Co 1 i iida ("allo[) 
File 2-69-2208 
.". Klooppel 

P.O. Box 5307 • Santa Fe, New Mexico 87502 • (5p5J 827-3461 
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for the work performed under th is contract through June 30, 1983. 
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Kent R. Hastings 
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November 11, 1982 \ x"̂  

Ms. Susan Prestwich 
Department of Energy 
Idaho Operations Office 
550 Second Street 
Idaho Falls, Idaho 83401 

RE: Contract DE-AS07-78ID01717 

Dear Ms. Prestwich: 

I am writing to request a no-cost time extension on the above contract through 
June 30, 1983. As the result of substantial support from tVie State cf New Mexico 
to conduct low-temperature geothermal resource assessments throughout New Mexico, 
I have been expending the above contract funds judiciously and now have monies 
remaining to continue our activities for several more months. Much work of high 
quality has been accomplished especially in regard to resource assessment activities 
on Santa Ana Pueblo lands, the generation of a statewide aeromagnetic map, and the 
production of the scientific geothermal resources map series for New Mexico. 

During the requested contract extension period our efforts will be focused 
on; (1) working closely with NOAA to complete the scientificT map series, (2) 
continuing temperature gradient drilling activities initiated on November 8, 1982, 
on Santa Ana Pueblo lands and funded by the State of New Mexico, (3) conducting 
a regional temperature gradient drilling program in north central New Mexico as 
part of the State match to Task 4, Mod 5, and (4) coordinating an orderly close 
out of the contract and submission of the deliverables. 

If you have any questions concerning our present or planned activities, please 
do not hesitate to contact me. Thank you for your cooperation. 

Sincerely yours, 

LARRY ICERMAN 
Director 
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