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Mineral Resources and Water Requirements for New Mexico Minerals Industries 

This paper outlines and summarizes 1) present and estimated future 

production of mineral resources in New Mexico, 2) location and utilization 

of these resources, and 3) the estimated water requirements for mineral in -

dustries for the years 1962, 1970, 1980, 2000, and 2020. This information 

supersedes similar data in an April 1970 memorandum by Sorensen and 

Stotelmeyer "Projected Water Requirements for New Mexico Mineral 

Industries for the years 1980, 2000, and 2020" prepared for the State Water 

Plan. Changes are discussed in footnotes and attachments to tables.  

The tables are organized in mineral commodity groups as follows: pot-

ash and other soluble salt minerals; uranium; copper; molybdenum; lead; 

zinc, and other metallic and nonmetallic minerals; industrial stone and min-

erals (sand, gravel, building stone, clay, and cement); petroleum and natural 

gas (oil and gas well drilling, petroleum secondary recovery); processing of 

fossil fuels (coal mining, gasification, beneficiation; petroleum refining, 

petrochemical; natural gas processing and transmission). 

Items for which water requirements were estimated include: mining, 

milling, and smelting operations of metallic and/or nonmetallic minerals; oil 

and gas well drilling; petroleum secondary recovery; natural gas transmission; 

and the processing of fossil fuels. The estimates do not include power re-

quirements from fossil or uranium fuels. 

The figure and 9 tables accompanying this report are included at the rear. 

Figure 1, prepared by the New Mexico State Bureau of Mines and Mineral 

Resources shows major river basins and general location of mineral resources in 

New Mexico. 

Table 1 summarizes water requirements for New Mexico mineral in-

dustries for 1962, 1980, 2000, and 2020. Projected requirements for water 

shown in table 1 are the original estimates prepared by the U. S. Bureau of 

Mines in 1968 for the State Water Plan. 

Table 2 summarizes the changes made in estimates of table 1, along 

with uses of water by the minerals industries in New Mexico in 1970. Table 

3 shows projected water requirements of mineral commodities for 1980, 

2000, and 2020 and how the projected requirements were allocated to coun-

ties. The attachment to table 2 explains changes made to estimated require -

ments shown in table 1 and explains why the changes were made. Tables 4 

and 5 show projected water requirements for New Mexico counties and 

river basins; table 6 shows sources of water for mineral use in 1980, 2000, 

and 2020. 

Tables 7, 8, and 9 show mineral water requirements in New Mexico in 

1970. These tables identify the use of water for that year by mineral com-

modities, location of use by county and river basin, and the sources of water 

used. 

The intent of the attached estimates is that sufficient water require -

ments for any future production mix in New Mexico are adequate. Con -

sequently, the first approach in determining water requirements was to 

identify and locate mineral reserves and resources in each county of the 

state. A tabulation was made of past and present production, known 

mineral reserves, and the probability of future production in each of the 

counties. These data were then used as an indication of what requirements 

for water might be. 

The estimated water requirements were weighted to reflect two con-

ditions: 1) mining and processing of minerals similar to existing conditions 

found in Lea County (oil), Grant County (copper), and Valencia County 

(uranium); 2) an increase of economic activity that envisions processing of 

minerals in ways that do not presently exist. Examples might be petro -

chemical plants in San Juan and McKinley counties or a steel mill near 

Albuquerque. 

New water as used in these estimates signifies water used for the first 

time and does not represent total usage (which includes recirculation). De-

pletion includes water used in evaporation and product assimilation, no longer 

available for basin use. The percentages shown in table 2 are estimates of new 

water that is depleted. Because the amount of water being used increases with 

time, one might assume that this increase indicates inefficient use of water. 

The following reasons refute any such claim: 1) new plants constructed in the 

Southwest are more efficient than older plants; more production is obtained 

per gallon or acre-foot of water depleted; also, depletion rates of new water 

are greater indicating that water is being used more effectively 2) mineral 

industries in New Mexico must compete with other users for limited water 

supplies; consequently, these industries will find it to their advantage to 

conserve water. Thus, the increasing percentage of water depleted with 

respect to time assumes that water will be used more efficiently (rather than 

less) as these industries continue to grow. 

In general, more efficient uses of water are expected as industries develop; 

however, efficiencies will vary between different extractive and processing 

methods of use. Data obtained in 1970 illustrates the wide variation of 
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present depletion rates (see tables 2 and 7); these rates were used as a guide in 

projecting future rates of depletion. 

Water requirements for petroleum secondary recovery shown in tables 2 

and 3 are based on present practices in New Mexico. Amounts could be 

reduced if oil companies begin to use secondary recovery methods other than 

waterflooding. 

Projected water requirements for New Mexico mineral industries for 

the years 1980, 2000, and 2020 (as shown in table 1) were developed by the 

U.S. Bureau of Mines' Division of Statistics (currently the mineral supply 

Intermountain Field Operation Center, Denver, Colorado). The estimates were 

based on past and present mineral production in New Mexico; future demand 

was based on national-demand figures projected by the Division of Statistics. 

The projected water requirements were sent to the U. S. Bureau of Reclama-

tion in 1968 (Letter dated 5 Sept. 1968 to J. A. Bradley, Acting Regional 

Director, U. S. Bureau of Reclamation, Region 5, from Ronald B. Stotel-

meyer). Since the 1968 estimate was prepared, population projections have 

changed; however, the lower levels projected will not significantly affect the 

water requirements for mineral production in New Mexico. 

A study of U. S. Primary Mineral Supply-Demand Relationships was made 

by the U. S. Bureau of Mines in January 1972. U. S. primary mineral 

supply/demand relationships prior to 1970 were compared with those anticipated 

for 2000. 

Specifically, tabulations of the study show the quantity and value of 

primary minerals that would have to be derived from domestic sources in 

2000, if 1) the 1970 production/demand ratio is maintained, and 2) if produc-

tion trends of the past 20 years prevail. Differences between the constant ratio 

projections and those based on historical production trends indicate potential 

changes in the percentage of the U.S. demand for minerals that may be met 

from domestic sources. 

In 1970, the U. S. demand for primary minerals totaled $43.1 billion. On 

the basis of 1970 constant dollars, the demand is expected to increase about 

fourfold to almost $170 billion by the year 2000. 

By 2000, domestic production will supply substantially less of the 

demand for primary minerals than at present. For example, to maintain the 

present production/demand ratio in 2000 a domestic primary mineral 

production of $134 billion would be required. However, based on historical 

production trends of the past 20 years the value of domestic primary 

production in 2000 would be about $74 billion, $60 billion less than the 

$134 billion noted above. On this basis of comparison, the value of 

primary mineral net imports would be $60 billion in 2000,  or about 7 times 

greater than in 1970. 

Even though revised population projections are considerably lower in  

1972 than those made in 1968, the supply/demand relationships discussed 

above indicate all minable resources in the United States and in New 

Mexico must be utilized to meet future requirements. Even then a 

considerable amount of the Nation's demand for minerals will probably 

have to be imported. For these reasons, no revision of the 1968 future 

requirements for mineral commodities in New Mexico will be made. 

As noted above, the estimates for water were based on past and present 

mineral production in New Mexico. Future production was based on national-

demand figures projected by the Bureau of Mines, Division of Statisics. 

However, the data furnished by the Division of Statistics was modified 

because of Stotelmeyer and Baker's knowledge of some of the categories as 

they pertain to the state. The requirements shown in table 1 could possibly 

occur for each of the categories listed because requirements are based on 

known mineral reserves, existing technology, and likely demand. But, New 

Mexico has other mineral resources not named specifically in that listing; 

some of these resources will probably be utilized in future years. Revisions 

are explained in tables 2 and 3. 

The use, occurrence, distribution, and outlook for all known mineral 

commodities were discussed in considerable detail in "Mineral and Water 

Resources of New Mexico", the report of the U. S. Senate Committee on 

Interior and Insular Affairs in 1965 (also published as Bulletin 87 of the New 

Mexico State Bureau of Mines and Mineral Resources). Much of the data 

summarized in the tables of this memorandum was obtained from that report.  

In that publication, a canvass of potash producers just prior to 1962 

indicated a reserve of 1.5 billion tons of potash ores, mainly in Eddy, Chaves, 

and Lea counties. Other salines, for example potassium-sodium, and mag-

nesium-bearing compounds, occur in possibly exploitable amounts in other 

counties as shown in table 3. 

Uranium reserves as of January 1, 1963, were reported (Bull. 87) to 

be 32.5 million tons of ore, only 10 to 15 years of industry operation at 

1963 extraction rates. However, subsequent exploration programs have re -

sulted in the discovery of large additional reserves; future discoveries will 

probably be made as warranted by market conditions.  

Known and partly developed copper reserves, possible reserves, plus 

statistically likely resources, constitute at least threefold all ore produced to date. 

As new prospecting methods are developed, other copper resources almost 

certainly will be discovered. 

Past production of lead and zinc has mainly been from Grant, San 

Miguel and Socorro counties. However, the deposits occur in an area that 

extends from the southwest corner of the state to the Colorado border. From 

the standpoint of reserves, New Mexico probably will continue to be a 

significant producer of lead and zinc. 



 

Molybdenum deposits are scattered across the central part of the state in 

a northeast-southwest belt, having been reported from more than 60 localities 

in 19 counties. The major resources in those counties are shown in table 3. 

Significant exploration activities were conducted in Lincoln County from the 

late 1960's to the present. 

Most of the state's oil and natural gas production has been from coun-

ties in the southeast and northwest parts of the state, and has accounted, over 

the years, for 60 to 65 percent of the state's production value. Some of the 

largest known reserves of coal in the United States are located in the 

northwestern portion of New Mexico, and in Colfax County in the northeast. 

Other deposits are scattered across the central part of the state in a general 

north-south direction. 

The value of minerals and fuels produced in New Mexico has shown a 

steady increase with only minor fluctuations. In comparison with other states 

in the nation New Mexico has ranked from 5th to 8th since 1962 in mineral 

and fuel production. This ranking will not change materially in the next 2 or 

3 decades. 

Production of copper, uranium, fluorspar, mica, molybdenum, cement, 

and general industrial and building minerals will expand. 

Major expansion in the production of coal is expected to occur as the 

demand for low-sulfur coal and energy in the form of coal increases. 

Production for direct utilization as fuel, and for conversion to gaseous or 

liquid forms of fuel, is expected to more than triple in the next decade; and 

then stabilize as coal becomes a significant source of carbon in the chemical 

industry. 

Increased demand for oil and gas production will continue. Require-

ments for these commodities will probably result in new price structures 

being developed, accompanied by accelerated exploration programs to locate 

additional reserves. Assuming oil and gas reserves
 
in New Mexico will be 

extended under these conditions, then production in New Mexico should hold 

more or less constant for the next 20 to 30 years. 

Future requirements for mineral commodities and their production in 

New Mexico can be based only upon available data. The impact of social and 

environmental constraints could be very significant but can only be 

presumed. Future programs will include mining and mineral processing 

methods that reduce environmental hazards to acceptable levels but, will also 

increase production costs. 

Tables follow 
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Attachment to Table 2 

Details of changes in projected water requirements for mineral commodities in 

New Mexico 

The following identifies changes made to estimated requirements of 

"New Water" projected in 1968 for the time frames of 1980, 2000, and 

2020 (see table 1). The former (1968) and revised quantities of New Water 

are shown for each mineral commodity changed along with the difference 

between the two quantities and an explanation why the change was made.  

The entry "Potash" in table 1 is called "Potash and Other Soluble Salt 

Minerals" in table 2. Except for the year 2020, no changes of water requirements 

were made for this item. 

 

The reduction occurred because New Water requirements in the year 

2020 in Chaves, Eddy, and Lea counties were projected to be the same as 

those estimated for the year 2000. Because of recent opening and develop -

ment of potash sources in Canada, some curtailment can be expected in 

production of potash in New Mexico. This curtailment is estimated to occur 

in Chaves, Eddy, and Lea counties where most of the potash is presently 

produced. 

The numbers for uranium in table 1 have been revised as follows:  

 

The estimate of water for uranium was revised to include the probable 

utilization of thorium for power generation. The revision reflects thorium 

resources in various sections of the state, particularly Lincoln County. 

The numbers given for copper in table 1 have been revised as follows: 

 

Changes and anticipated changes that have taken place in Grant and 

Hidalgo counties since the estimate of water for copper (table 1) have re-

sulted in revising estimated quantities of water required for this commodity 

in 1980, 2000, and 2020. 

In Grant County, Phelps-Dodge Corporation is producing copper from a 

large mining-milling operation near Tyrone; Kennecott plans to about double 

their production from mine and smelter facilities near Hurley. In Hidalgo 

County, a new smelter and acid plant is planned and should be in operation 

by 1980. Prior estimates for 1980 in these counties did not anticipate this 

rapid expansion in production and were underestimated. Increases in require-

ments shown above will correct the estimate for 1980 and provide for ad-

ditional requirements anticipated in 2000 and 2020. 

The numbers of lead-zinc in table 1 have been revised as follows:  

 

The revision was made so that water requirements for lead, zinc, and 

associated minerals reflect the resources of these metals in Lincoln and Socorro 

counties. 

The numbers for molybdenum in table 1 have been revised as follows: 

 

Since the time water requirements for molybdenum were estimated 

(table 1), exploration has disclosed the existence of possible large resources  

Continued right column Continued left column beitrw 



of this ore in Lincoln and Otero counties. The estimate was increased to include 

future utilization of these mineral deposits. 

The totals for industrial stone and minerals shown in table 2 combine the 

totals shown for sand and gravel, and cement shown separately in table 1. 

Estimates of requirements of water for petroleum secondary recovery 

were revised after reviewing the amounts of water used for this purpose in 

recent years (1968, 1969), and consultation with personnel of the New Mexico 

Oil Conservation Commission. The following values are considered adequate 

for use in petroleum secondary recovery in New Mexico: 

 Year Total requirement - ac.-ft.  

 1980 16,000 

 2000 18,000 

 2020 20,000 

In 1967, production of oil, by county, ranked as follows: 

County Percent 

Lea 59 

San Juan 15 

Eddy 14 

Rio Arriba 5 

Chaves 4 

Roosevelt 3 

McKinley 

Sandoval 

The above tabulation was used as a guide to prorate future requirements of 

water for secondary recovery of petroleum, by county, and for the state. 

Requirements (ac.-ft.) by decade are estimated to be as follows: 

County Percent 1980 2000 2020 

Chaves 5 800 900 1,000 

Eddy 10 1,600 1,800 2,000 

Lea 50 8,000 9,000 10,000 

McKinley 2 320 360 400 

Rio Arriba 6 960 1,080 1,200 

Roosevelt 9 1,440 1,620 1,800 

Sandoval 2 320 360 400 

San Juan 16 2,560 2,880 3,200 

Totals 100 16,000 18,000 20,000 

The numbers for secondary recovery of petroleum in table 1 were revised as 

follows: 

Table 1 (petroleum secon- 

New water (ac.-ft) 

1980 2000 2020 

   

dary recovery) 11,565 21,750 41,320 

Revised (table 2) 16,000 18,000 20,000 

Difference + 4,435 - 3,750 -21,320  

The totals shown for processing of fossil fuels in table 2 combine the 

totals shown for coal, NGP-liquid, and NGP-carbon black shown separately in 

table 1. The estimates were then increased to provide for coal gasification 

requirements as explained below: 

New water (ac.-ft.) 

 1980 2000 2020 

Table 1 (as noted above) 19,760 40,930 81,410 

Revised (table 2) 88,750 117,270 154,180 

Difference +68,990 +76,340 +72,770  

Since the time water requirements for processing of fossil fuels were 

made, coal gasification as a process has been developed and will probably be 

utilized extensively where large resources of coal are available in New Mex-

ico. Increases in water requirements shown above will provide for coal gasi -

fication water requirements especially as indicated for the coal resources  in 

McKinley and San Juan counties in the Upper Colorado River Basin. In San 

Juan County, proposals are under consideration for diverting and depleting as 

much as 74,000 acre-feet of water by the year 2000 for coal gasification. 



TABLE 3 — New Mexico minerals water requirements — projection by category of use (all 
units are ac. ft. ) 
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TABLE 3 — New Mexico minerals water requirements — projection by category of use ( cont.) (all units 

are ac. ft. ) 
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TABLE 4 — Summary by basin of New Mexico mineral requirements for water — 1980, 2000, 2020 

(all units in ac. ft. ) 
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TABLE 5 — New Mexico mineral requirements for water — 1980, 2000, and 2020 

(all units are ac.-ft.) 

 



 

(2nd part follows) 
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TABLE 5 — New Mexico mineral requirements for water — 1980, 2000, and 2020 (cont) 

(all units are ac. ft. ) 
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Assumptions (Applicable to Lea County) 

New water requirements for potash and other soluble salts will be furnished from fresh ground-water sources in the Texas-Gulf Coast area of Lea County; however, all 

depletions will occur in the Pecos River basin area of Lea County or in Eddy County, see details below. Requirements for oil well drilling and secondary recovery is 

approximately 50-50 in the two basins; fossil-fuel processing is prorated 1/3 to Pecos River basin and 2/3 to Texas-Gulf Coast basin. Details of water requirements in each 

basin in Lea County are shown below (all units are ac. ft. ). 
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1 Coal resources (Datil Mountain Field) plus mineral resources of several kinds 
2 Primarily copper and co-products (lead, molybdenum, some silver and gold); some uranium 
3 In 1980 there are 300 acre-feet projected for use in a leaching operation of which 200 acre-feet are obtained from ground-water sources in the 

Mimbres basin (part of the Rio Grande basin) and 100 acre-feet obtained from ground-water sources in the Lower Colorado River basin. All 

of this water is depleted and there is no return flow. The same quantities are projected for 2000 and 2020 
4 Coal, thorium, iron, molybdenum, copper, and other miscellaneous metallic and non-metallic minerals 

Molybdenum, copper, and other miscellaneous metallic and non-metallic minerals 
6 Oil, gas, and coal reserves 

7 Most oil requirements located in Upper Colorado River basin 
8 Coal, miscellaneous metallic and non-metallic minerals 

9 Details of water requirements for potash and other soluble salts 
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TABLE 6 — Sources of water for mineral use in New Mexico in 1980, 2000, and 2020 
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TABLE 7 — 1970 mineral water requirements in New Mexico 

 

2 2  
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TABLE 8 — Summary by basin of New Mexico mineral requirements of water in 1970 
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TABLE 9 — Sources of water for mineral use in New Mexico in 1970 

 

2 6  
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