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Preface 
I am privileged to present this report to the Secretary of the Energy and 

Minerals Department for use by the state in formulating energy policy. 
The Office of the State Geologist was established by Chapter 289 of the Laws 

of 1975. The Energy and Minerals Department Act, Chapter 255 of the Laws of 
1977, became effective March 31, 1978. Under this act, the Office of the State 
Geologist became the Bureau of Geology, one of three bureaus in the newly 
formed Miniq and Minerals Division of the Energy and Minerals Department. 
Permanent quarters are established at 525 Camino de 10s Marquez in Santa Fe, 
New Mexico 87501. 

The Bureau of Geology is charged with 1) conducting geological studies aimed 
’ at determining reserves of known supplies of energy resources and 2) conducting 

geological studies of probable potential supplies. The Bureau is also charged with 
cooperating with the New Mexico Bureau of Mines and Mineral Resources in 
preparing maps, brochures, and pamphlets on known, probable, and potential 
sources of energy in New Mexico; cooperating with private, state, and federal 
agencies in the gathering of geological data concerning energy supplies; and 
assisting the Secretary of the Energy and Minerals Department in the mainte- 
nance of an inventory of all reserves and potential sources of fuel and power in 
New Mexico. 

This report is the sixth reserve and production summary published since the 
office was established and the fourth report to contain independently derived 
estimates of oil and gas reserves. 

Staff members from the Bureau of Surfacemining and the Bureau of Mine In- 
spection helped compile information for this report. Robert D. Jebb, of Solo 
Writing and Editing, Santa Fe, provided a great deal of editorial assistance. I also 
wish to express my appreciation for advice and assistance received from the New 
Mexico Oil Conservation Division, the New Mexico Bureau of Mines and Mineral 
Resources the New Mexico Oil and Gas Accounting Division, the New Mexico 
Energy Resources and Development Division, the New Mexico Revenue Division, 
the U.S. Bureau of Mines, the U.S. Department of Energy, the U.S. Bureau of 
Land Management, the U.S. Geological Survey, the New Mexico State Land 
Office, the New Mexico Energy Institute at New Mexico State University, and the 
New Mexico Washington Office, as well as from the many industry personnel 
who contributed information and advice. 

Emery C. Arnold 
Director 

Energy and Minerals Department 
i Santa Fe I Mining and Minerals Division 

September 3,1981 
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Abstract 
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Although production of U,Oc declined only slightly in 1980, New Mexico’s share of 
domestic production has declined from 48 percent in 1976 to  35 percent in 1980. Produc- 
tion projections indicate a continued decline in 1981 and lower production until at  least 
1984. New Mexico has 41 percent of total domestic reserves producible in the $50-per-lb 
cost category. In keeping with the anticipated steady depletion of reserves, production of 
crude oil in New Mexico was 69.9 million bbls, a 6.3 percent decline in production from 
1979. Condensare production of 5.4 million bbls in 1980, however, represented an  in- 
crease of 7 percent from 1979 production. Although naturalgas production was the lowest 
since 1970 and declined by 2.6 percent from 1979 production, 1980 was the 15th year that 
production exceeded 1 trillion cu ft. Despite declines in production. the valuation of oil 
and gas production has increased significantly with oil sales doubling from the previous 
year and gas sales increasing by $409 million because of higher prices. Reserves have been 
estimated to be 959 million bbls of crude oil and 17.667 trillion cu f t  of natural gas. Pro- 
duction of 19.5 million short tons of coal in 1980 represented a 33-percent increase over 
1979 production and a n  increase of 157 percent since 1970. Coal resources in New Mexico 
are estimated t o  be 180.79 billion short tons, and production is projected t o  increase to  
39.61 million tons in 1985 and 67.53 million tons in 1990. The most notable developments 
in geothermal energy have been in technical advances in drilling, testing, and applications, 
especially in the area of hot dry rock systems. The U.S. Bureau of Land Management has 
issued 113 geothermal leases that remain active. Recent geothermal exploration activity 
has been detailed for 21 companies. 

’ 

New Mexico’s role 
by E. C. Arnold and J. M. Hill, Mining and Minerals Divirion 

New Mexico continues to play an important role in 
supplying the nation’s energy needs and ranks first in 
the nation in the production and reserves of U3OC 
(yellowcake), seventh in the production of crude oil, 
fourth in the production of natural gas, thirteenth in the 
production of coal, and twelfth in strippable coal 
reserves. The state is also a primary testing area and has 
a vast potential for future applications of geothermal 
energy. 

The extensive production associated with the overall 
sixth place ranking in the production of these primary 
resources, however, has begun to result in a gradual 
depletion of reserves in all resources except coal, and 
new discoveries call for an even more extensive deple- 
tion of reserves, particularly of oil, gas, and uranium 
reserves. Despite declines in production, escalated prices 
for energy resources has meant more dollars paid for a 
smaller quantity. The state’s 1980 production of all four 
resources brought a record valuation of $4.27 billion 
compared to $3.25 billion the year before. This increase 
in value took place even though 1980 oil production 
declined by 5.4 percent and 1980 natural gas production 
declined by 2.61 percent. In two years, the value of New 
Mexico’s coal production has doubled, and oil and gas 
sales increased by 90 percent. Although 1980 production 
of coal increased by 33 percent over 1979 production, 
the value of New Mexico’s coal increased by 47 percent. 

Table 1 shows production and reserves for New Mex- 
ico in 1980 compared to production and reserves in ad- 
jacent states and Wyoming. Crude oil and total gas 
reserve information is not available since the American 
Petroleum Institute is no longer reporting this informa- 
tion, and state-by-state estimates are not yet available. 
In comparing crude oil production among adjacent 

states, only New Mexico and Arizona had a decline in 
production from 1979 to 1980. The first place lead of 
Texas broadened in that period with Colorado slipping 
from 12th to 15th in rank and Utah from 15th to 16th in 
rank. All adjacent states experienced an increase in 
natural gas production with the exception of Colorado 
and New Mexico. The states maintained their national 
rankings of the previous year except that Texas 
moved from second to first place in natural gas produc- 
tion and Colorado declined in rank from ninth to tenth 
and Utah climbed from 19th to 16th in rank. In coal 
production, New Mexico, Arizona, Colorado, and Utah 
maintained their rankings of the previous year, but 
Texas moved from 11th to 10th in rank in 1980 and 
Oklahoma dropped from 19th to 20th place. 

New Mexico has always held an extensive lead over 
other states in the production and reserves of U,O,. In 
the past two years, however, New Mexico’s domestic 
share of production has been declining significantly, 
primarily due to a depressed uranium market, the occur- 
rence of resources at greater depth than other states 
resulting in higher production costs, and the extensive 
exploitation of reserves in New Mexico over the years 
compared to production in other states. New Mexico 
and Wyoming have been the principal producers of 
U301 in the past, but 1980 marked the rise of produc- 
tion and exploration in other states, particularly Texas, 
which along with Wyoming also has deposits occurring 
at shallower depths than New Mexico. Production in 
New Mexico may continue to level off or decline in the 
next four years due to delays in nuclear power plant 
licensing, lower demand, and oversupply conditions. 
These delays may be gradually reduced as the present 
administration’s policy of licensing overhaul develops. 
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TABLE 1-hODUCTION AND RESERVESOFOIL, GAS.COAL, AND URANIUM FOR NEW MEXtCO IN 1980 COMPAREDTO ADJACENTSTATES AND WYOMING. 
Dashes indicate that statistics are not available. Oil production figure for Ariiona includes production in Missouri, Nevada, and Virginia. 
Crude oil and gas reserves by national rank are not available. Uranium reserves listed are in the $50 forward-cost category. Figure for U,O, 
reserves in Utah and Arizona is given as a combined total. U D ,  reserves for California, Idaho, Montana, Nevada, North Dakota. South 
Dakota, Oregon, and Washington totaled 37,000 tons. U,Oc production for Texas, Colorado, Utah, Arizona, Florida. Washington, and 
Louisiana totaled 8,060 tons (data from U.S. Department of Energy, 1981; Keystone, 1981; Energy Information Administration, 
Demonstrated Reserve Base of Coal in the U.S. on January 1.1979; DOE News, March 30, and May 13,1981). 

Qude oil Tbtalgas coal U r a n i n  
Strimable 

Reserves Prcdwtion Reserves Reserves FTo3Etion Reserves 
Million U.S. Million B i l l i on  U.S. Bi l l ion  Ih3usand US. M i l l i m u . s .  Tons US. Tons u.S. 

State bbls rank a s  N ft rank N ft tons rank tcns rank 4% rankb U3% rank 
~ ~~ ~ ~~ 

New Mexia, 69.95 7 959 1,132.3 4 17.667 19,481 13 2,400 12 7,750 1 325,000 1 

1,556.16 1 - 7,169.1 1 - 27,000 10 12,700 4 - Texas 

OkLahaM 134.43 5 - 1,902.1 3 - 5,000 20 400 19 - 
colorado 29.57 15 - 185.8 10 - 19,500 12 3,800 11 - - 47,000 4 

- 52,000 3 

- - -  

5 
38,000 - - - :3 Utah 25.72 16 - 80.8 16 - 16,225 15 300 22 - 

mi- 00.40 - 11,800 16 300 21 - 
wycmins 114.28 6 - 349.6 6 - 88,928 4 27,400 2 6,040 2 288,000' 2 

Slight increases in production from other states, how- 
ever, may further erode New Mexico's share of national 
production. 

The production and reserve status of oil and gas is ex- 
pected to decline for all western states in coming years, 
although natural gas production will not decline as 
rapidly as crude oil production. New discoveries and 
recovery from marginal pools along with new methods 
of tertiary tecovery may result in a slower decline, but 
the nation's supplies of the traditional fossil fuels are 
destined eventually to be depleted. As reserves are 
depleted, however, the average price for a barrel of oil 
and for a thousand cu ft of natural gas will continue to 
rise, especially in the case of natural gas with deregula- 
tion. That impact is being felt even now as the average 
price for a barrel of oil increased from $14.09 in 1979 to 
$24.01 in 1980, and the average price for a thousand cu 
ft of natural gas went from $1.01 in 1978 to $1.39 in 
1979 to $1.80 in 1980. With natural gas deregulation, 
the sales valuation of natural gas should increase 
dramatically in the future, even with declines in produc- 
tion. 

Much of the increase in coal production in 1980 came 
from Wyoming, primarily because Wyoming has the 
capability to export coal to 22 states. Transportation 
problems and the development of coal resources on 
federal land continue to plague the industry, but other 
factors, such as lower than expected growth in electric 
power demand and delays in converting to coal as a fuel 
for power plants, have also meant that production from 
western states will not increase as rapidly as once 
thought. Substantial increases in production have never- 
theless taken place with production from New Mexico, 
Montana, Texas, Colorado, Arizona, Utah, and Okla- 
homa increasing by 175 percent in the past 5 yrs. In that 
period, Wyoming production increased by 196 percent 
while New Mexico production increased by 103 percent. 
An illustration of the increasing price paid for fossil 
fuels is that production in New Mexico over the last 10 
y r s  increased by 157 percent but the sales value of 
annual coal production increased by 1,123 percent. The 

U.S. Department of Energy predicts that New Mexico 
will increase production by almost 200 percent' in the 
next 10 yrs and Texas by 235 percent. Production pro- 
jections, however, are dependent on future utility needs 
and the ability to transport the coal to generating plants. 

Several organizations are conducting important geo- 
therm'al research in New Mexico, but development of 
the state's significant potential remains in an early 
stage. Foreign countries, such as Japan and Germany, 
are cooperating in hot dry rock experiments near Los 
Alamos, where recent advances have greatly increased 
the possibilities for the use of that type of energy. The 
expected increase in worldwide geothermal activity may 
have a beneficial effect on development in New Mexico. 

With substantial increases in the price paid for New 
Mexico's energy resources have come proportionate in- 
creases in revenues to the state. Table 2 shows rates for 
tax receipts collected in 1980 comparing coal, oil, 
natural gas, and U,O,. These rates were based on the 
6-month period from July to December 1980. Dividing 
these receipts by the average prices of $15.06 per ton of 
steam coal, $25.58 per barrel of oil, $1.86 per thousand 

TABLE 2-Tm RECEIPTS FOR ENERGY RESOURCES IN NEW MEXICO, 
1980(data from New Mexico Taxation and Revenue Department). 

~ 

1 ton 1 bbl 1,000 cu ft 1 lb 
Tax steam coal of oil natural gas U p 8  

Property tax $ 0.1462 
Severance tax 0.1142 
School tax -- 
Conservation tax 0.0265 
Resource excise 0.1020 

Ad Valorem -- 
Ad Valorem -- 
Natural gas -- 
Continued care -- 

tax 

(production) 

(equipment) 

processor8 

fee 

$ 0.9889 

s -- 
0.8723 
0.5932 
0.0442 
-- 
0.2699 

0.0534 

-- 
-- 

$ 1.8330 

$ -- $ 0.2341 
0.0976 1.3190 
0.0428 -- 
0.0032 0.0134 
-- 0.2096 

. 0.0201 -- 
0.0039 -- 
0.0069 -- 
-- 0.0462 

- -  
$ 0.1745 $ 1.8223 
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I cu ft of gas, and $25.94 per lb of U30, yields effective receipts. Total severance tax receipts collected in 1980 
tax rates of 6.57 percent for steam coal, 7.16 percent for amounted to $1 18,708,946 compared to $96,325,672 in 
oil, 9.38 percent for gas, and 7.03 percent for U30c. 1979. Of the severance taxes collected in 1980, oil 
Compared to the previous year, effective tax rates in- and gas accounted for $97,790,919, uranium for 
creased for all resources as shown below. $13,975,226, and coal for $6,942.801. Although U30c 

production was only slightly less in 1980 than in 1979 
and oil and gas production declined by an average of 4 
percent, severance tax revenues increased by $20.5 

Steam coal 6.40 6.57 million for oil and gas and by only $10,465 for uranium. 
oil 6.25 7.16 Coal production in 1980 increased by 33 percent over 
Natural gas 7.55 9.38 1979 and revenues from severance taxes increased by 36 
u30, 5.48 7.03 percent. Severance tax receipts for the four resources is 

New Mexico from oil, gas, uranium, and coal increased Mexico Severance Tax Income Bonds, Series 1981, 
by $22,383,274 or by 23 percent from F.Y. 1979 August 21,1981). 

Effective tax rates (Yo) 

Resource 1979 

i 

I Severance tax receipts in F.Y: (fiscal year) 1980 in expected to be substantially higher in 1981 (State of New 

i 

1 

i 

! 

i 

! i 
i 
1 
i 

1 
1 

I I 
J 

I 

i 

I i 
i 
I 
I 

I 
I 
I 
1 
I 

I 

I 
1 

1 
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Uranium 
by W. 0. Hatchell, Bureau of Geology 

* .  

Production 
Due primarily to a depressed uranium market, U30, 

(uranium concentrate) production in New Mexico con- 
tinued the production pattern of the previous year. A 
recessionary cycle brought on by excess uranium inven- 
tories has adversely affected every phase of the industry 
in the United States and particularly in New Mexico. 
Production costs have risen significantly and market 
prices have fallen from historic highs of more than $40 
per Ib in 1978 to $23.50 per lb as of August 1981. 
Uranium, however, is New Mexico’s largest mining in- 
dustry, and New Mexico continues to lead the country 
in production among the nine uranium-producing 
states. 

During 1980, 5,867,192 tons of uraniferous ore were 
mined in the state, and 6,623,908 tons, which included 
stockpiled material, were milled. The ore processed con- 
tained 8,079 tons U308; and, from this amount, 7,407 
tons U308 were recovered, which included amounts 
from mine-water recovery, heap leach, and in situ 
methods. According to the New Mexico Bureau of Mine 
Inspection, uranium concentrate production in New 
Mexico in 1980 had an FOB (free on board) mine value 
of $218.5 million. Production during 1980 represented 
only a slight decline from the 6.9 million tons of ore 
processed and 7,420 tons U30, recovered in the previous 
year. Concentrate production during 1979 and 1980 was 
still higher than any previous year with the exception of 
1978. The noteworthy development has not been in the 
rise and fall of production but rather that expansion of 
the industry has not taken place at the rate expected due 
to uncertainties regarding future demand, uncertainties 
which began to have impact on production in 1979. 
Uranium production statistics for 1979 are presented in 
New Mexico Bureau of Mines and Mineral Resources 
Circular 181 (Arnold and Hill, 1981). 

The most significant trend of New Mexico’s produc- 
tion in the past two years has been a dramatic decline in 

its share of total domestic U30, production. Combined 
production from other states has recently eroded New 
Mexico’s traditional share from 48 percent in 1976 to 40 
percent in 1979 and 35 percent in 1980. Although New 
Mexico’s production has not markedly declined, pro- 
duction from Wyoming and Texas has increased at a 
greater rate due to the mining of deposits at shallower 
depths by both open pit and in situ-leach methods. 
Table 3 shows comparative production among uranium- 
producing states. The DOE (U.S. Department of 
Energy) presents differing statistics on ore processed 
and concentrate produced in New Mexico because their 
reporting is based on mill receipts, and the New Mexico 
EMD (Energy and Minerals Department) reporting is 
based on individual mine production. Despite a depress- 
ed market and oversupply condition, domestic produc- 
tion reached an all-time high of 21,850 tons U30, during 
1980 as existing contracts continued to be fulfilled. New 
Mexico has led the nation in total production since 
1953, except during 1973 when a labor strike signif- 
icantly slowed production. As New Mexico’s reserves 
are depleted due to extensive production, other states 
such as Texas and Wyoming, which traditionally have 
had less production and are now experiencing greater 
exploration and drilling activity than New Mexico, 
begin to exploit their reserves at an increased rate. All 
other states, particularly Texas, Colorado, and Utah, 
have shown increases in production along with 
byproduct recovery from Florida phosphates. Fig. 1 
compares historical concentrate production among the 
major uranium-producing states. 

Average ore grade, the average percentage of U30, 
contained in ore, improved to 0.121 percent in 1980 
compared to 0.119 percent in 1979. Fig. 2 shows 
uranium ore grades had declined from 1976 through 
1979 as producers adjusted to record high spot market 
prices of more than $40 per lb in 1978 and early 1979. 
The current increase in average ore grade reflects higher 

TABLE 3-DOMESTlC URANIUM ORE AND CONCENTRATE PRODUCTION IN 1980 (U.S. Department Of  Energy, persod COmmUIIiCatiOn. June 1981; 
U.S. Department of Energy, 1981a). 

State 

Tons U 0 3 8  Ore processed 

Million Contained Concentrate % of total U.S. 
tons U308 (tons) from ore Other Total U308 production 

New Mexico 6.7 8,300 7,590 160 7,750 35 
Wyoming 5.4 6,200 5,870 170 6,040 28 

Arizona, Colorado, 
Florida, Texas, 
Louisiana, Utah, 

3,010 8,060 37 
Total 16.8 19,930 18,510 3,340 21,850 100 

-- - Washington ‘ 4.7 5,430 5,050 - 
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production costs which have forced producers to mine 
higher grade material in order to maintain production 
of U30, per ton of ore mined. Average ore grades have 
undergone similar adjustments in other states. New 
Mexico has maintained the highest average ore grade 
sine 1975, but this trend will change as future produc- 
tion shifts to the newer, lower grade deposits currently 
under development. 

Fig. 3 shows the principal areas of uranium mining 
activity in New Mexico. The Grants Mineral Belt, which $ o.,60 
trends from northwest to southeast across the southern 
edge of the San Juan Basin, embraces the most prolific % 
uranium production area in the United States. Among lo 0 ~ ~ 0 -  

New Mexico's counties, McKinley County has tradi- 
tionally led other counties in the production of uranium lo 0.140 - 
and produced 60 percent or 4,190 tons U30, in 1980. A 2 
newly created county, Cibola County, which came into 0.130- 
existence effective July 1981, produced most of the $ 

0.120 - 
prises what was formerly western Valencia County 
with Grants designated as the county seat. Grants in 
Cibola County and Gallup. the county seat of McKinley 

0.200- 

o.190 
-4 

&J o,180 3" 
0.170- 

- 

remainder of 1980 production. Cibola County com- 

o.llo- 

County, are the centers of New Mexico's uranium min- 
ing and milling employment. Other counties, including 
Sandoval and San Juan, together accounted for less 
than 1 percent of 1980 production. Production statistics 
for New Mexico comparing location, ownership, depth, 
host rock, and mine methods in tons of U,O, produced 
are shown in fig. 4. 

Mineral ownership within these counties is distributed 
among Indian, fee (private), federal, and land under 
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PRODUCTION YEAR 
FIGURE 2-AVERAGE URANIUM ORE GRADE IN NEW MEXICO AND 

LEADING STATES, 1974-1980 (US. Department of Energy, 1976 
1979; U.S. Energy Research and Development Administration, 
1975; New Mexico Bureau of Geology, 1981). 
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state jurisdiction. In 1980, uranium from Indian 
mineral lands accounted for 38 percent of production, 
which slightly exceeded that from fee lands with 35 per- 
cent and was almost double that from federal land with 
21 percent. Two Indian groups are involved, the 
Lagunas and the Navajos, with Navajo lands including 

" production from both reservation lands and Indian 
Allotted lands. State mineral lands accounted for about 
6 percent of 1980 production. 

New Mexico production comes almost entirely from 
clastic sedimentary rocks (sandstones) of Late Jurassic 
age. The clastic host rocks account for 98 percent of 
production and carbonates for 2 percent. 'Of the 98 per- 
cent from sandstone-type ore bodies, 63 percent comes 
from the Westwater Canyon Sandstone and 35 percent 
from the Brushy Basin Shale Member of the Morrison 
Formation. The Todilto Limestone, also of Jurassic 
age, accounts for approximately 2 percent of the total 
production. The bulk of all future uranium production 
in New Mexico will come from the Morrison Formation 
as the older and smaller Todilto deposits are depleted. 
Stratigraphic nomenclature of the Grants Mineral Belt 
is summarized in table 4. Detailed geologic and techno- 
logic aspects of the New Mexico uranium industry are 
presented in Rautman, et al. (1980), and Hatchell and 
Wentz (1981). 

Employment in the uranium industry has declined in 
1980 compared to 1979, particularly in exploration and 

milling. Mine layoffs during 1980 were somewhat 
balanced by increased employment at several major 
projects under development, although many of these 
projects were placed on a holding status by mid-1981. 
Although employment in mining was relatively the same 
as in 1979, employment in milling declined and explora- 
tion employment declined dramatically. Table 5 shows 
employment during 1980 in uranium mining and mill- 
ing. Fig. 5 shows employment trends in mining, milling, 
and exploration from 1979 to 1980. 

TABLE 4STRATIGRAPHIC NOMENCLATURE WITHIN THE GRANTS MIN- 
ERAL BELT, NEW MEXICO (New Mexico Bureau of Geology, 1981). 

~ ~~ 

Age Units Thickness (feet) 

Cretaceous: Erosion 
Mesaverde Group 460-2.050 800-1.000 
Mancoa Shale 
Dakota Sandstone 10- 150 

Jurassic: Morrison Formation 100- 600 
Brushy Basin Shale 
Member including 
'Jackpile Sandstone" 
of economic usage 20- 350 
Westwater Canyon 
Sandstone Member 20- 250 
Recapture Shale 
Member 50- 175 

Cow Springs/BlufP 
Sandstone 235- 500 

Summerville Formation 20- 270 
Todilto Limestone 2- 80 
Entrada Sandstone 80- 460 

Triassic: Chinle Formation 1.100-2.000 
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Mining 
During 1980, 45 mines reported uranium production 

in New Mexico compared to 40 mines producing ore as 
of December 1979. The 15 companies operating these 
mines are listed in table 6 along with mine location, 
depth, and host rock. Compared with other states, New 
Mexico's average mine is a relatively large-scale opera- 
tion with four mines or 8 percent of the 45 mines 
accounting for 33 percent of total production in 1980. 
The four largest mines in New Mexico are operated, in 
order of volume of production, by Kerr-McGee, Ana- 
conda, United Nuclear-Homestake Partners (now 
Homestake), and UNC (United Nuclear Corporation). 

The larger mines have sufficient reserves to sustain 
production for several years. High production costs 
combined with low market prices and an oversupplied 
market, however, will continue to force the less produc- 
tive mines out of business. Many of the older mines in 
New Mexico that have been in production since the 
1950's have fulfilled supply commitments of long-term 
contracts or have not obtained new contracts. These 
older mines were forced to cease operations rather than 

J 5204 

.1111' i;J?'oJo92' 1 ,  I ,  , 

lg74r 1*57 

1980 

TABLE S-MINE AND MILL EMPLOYMENT IN NEW MEXICO IN 1980 
(U.S. Department of Energy, personal communication, June 1981). 

Mining 

j 5679 
1 5 
-'Ad (EST.) n14 
i I I t I I 

Underground 
Miners 1,661 
Service and support 1,697 

Miners 252 
Service and support 2 30 

Technical 416 

Other 887 

Supervisory 536 

Total 5,679 

Open pit 

- 

Milling 

Operations 
Malntenance 
Technical 
Other 
Spervisory 

Total 

435 
333 
98 
90 

189 

1,145 
- 

MINING 0 
MILLING II 
EXPLORATION EZZZZ! 

6021 
1978 

5 666 



TABLE 6-NEw MEXICO wRANIUM MINES REPORTING PRODUCTION IN 1980. Single asterisk = production from ore stockpiles only; double asterisk - mine-water recovery plus stockpile and/or ore production; triple asterisk = mine-water recovery only (New Mexico Bureau of Geology, 
1981). 

L o c a t i o n  
-PnY Mine Sec.,"wp.,E$e. county Mining district Depth(f t )  Host rock 

McKinley AmbrosiaLake m Pit 

OF= P i t  

500 
150 

550 
666 
360 
270 

470 
3,300 

1,850 
1,650 

1,030 
779 
827 
783 
656 
740 

783 
1,336 
1,600 

666 
260 

2 * 000 

400 
1,340 

TodiltD 

Anacoda Jackpile 33&35,1lN, h 
P-10 decline 4-5-8,10N1 5w 

Paguate 

FW 2/3 adit 33, llN, 5w 

cibola Laguna Brushy Basin 

C h l a  Laguna 
C h l a  Laguna 

Brushy Basin 
Brushy Basin 

cobb Sec. 10 shaf t*  10, 14N, low 

Sec. 14  shaft 14, 14N, 1OW 
Sec. l2 shaft 1 2 1  14Nt  1 O W  

W e s t  W h  Shaft  32, 15Nt I l W  

mKinley AmbrosiaLake 
McKinley ~ m b r o s i a ~ a k e  
McKinley AmbrosiaLake 
McKinley AmbrosiaLake 

westwater 
westwater 
W e s e a t e r  
Brushy Basin 

Gulf Maxiaru, Lake** 12, l5N, 1 4 W  
Mamt Taylor 24, 1 3 N p  8W 

McKinley WthLake 
cibola AmbrosiaLake 

Brushy Basin 
westwater 

Qlurch R x k  NO. 1 35, 17N, 16W 
Church IIock No. 1 36, 17N, 16W 

Sec. 17 shaft** 17, 14N, 9W 
Sec. 19 shaft** 19, 14N, 9W 
Sec. 22 shaft** 22, 14Nt 9W 
Sec. 24 shaft** 24, 14NI 9W 
Sec. 30 shaft** 30, 14N, 9W 
Sec. 30 w s t  ** 30, 14N, 9W 

Sec. 33 shaft*** 33, 14N, 9W 
Sec. 35 shaft** 35, 14N, 9W 
Sec. 36 &aft** 36, 14N, 9W 

E a s t  

shaft 

McKinley c h u r c h k c k  
McKinley church- 

Westwater 
westwatcx 

b&zKinley ArrdsrosiaLake 
McKinley AmhrosiaLake 
McKinley AmbrosiaLake 
McKinley AmbrosiaLake 
McKinley AmhrosiaLake 
rkxidey AmbrosiaLake 

WeSth%ter 
westwater 
Westwater 
Westwater 
westwater 
Westwater 

WKinley AmbrosiaLake 
McKinley AmbrosiaLake 
McKinley AmbrosiaLake 

Westwater 
Westwater 
WeStwaM 

Koppen Sec.12shaf t  12, 14N, 1OW 
Spencer NO. 2 6 & 8,13N, 9W 

s h a f t  

McKinley AmbrosiaLake 
McKinley AmbrosiaLake 

Westwater 
Westwater 

McKinley crcwnpoint NuFuels Qownpoint 9,17N, 13W 
In situ plant 

westwater 

Ranchers Hopeshaft 19, lM, 9W 
J O m M  shaft 7 & 18,13N, 8W 

McKinley Ambrosia Lake 
McKinley AmbrosiaLake 

Todilto 
westwater 

\ 

RaY mOs Johnson Unsurveyed SanJuan Sanostee undetennined Recapture 
Williams decline (9 mi. west of 

Brushy Basin 

Brushy Basin 

Todi l to  
Wilt0 
lbdilto 

westwater 
Westwater 
westwater 
Westwater 
westwater 
Brushy Basin 
l3rUshy Basin 

westwater 
Westwater 
Westwater 
westwater 
Westwater 

Brushy Basin 
Brushy Basin 

Reserve 
SanOStee) 

Poison canyon 19, 13% 9w McKinley AmbrosiaLake 

Cibola laguna 

200 

677 

m P i t  
150 
200 

1,700 
850 
680 
920 
780 

380 

530 
525 
726 
745 
530 

360 
300 

m P i t  

JJNo. 1 shaft** U, UN, 5w sohio- 
W e s t e r n  

McKinley AmbrosiaLake 
Winley AmbrosiaLake 
McKinley AmhrosiaLake 

Haystack p i t  19, 13N* 9W 
Hays- p i t  13, 13N, 9W 
Piedra Piste 30, 13Nt 9W 

Toailto 

NEQlurchm** 35, 17N, 16w 
OldchurchRock** 17, 16N, 16W 
AnnLeeshaf t  28, 14Nt  9W 
sanlstone shaft*** 34, 14Nt 9W 
Sec. 27 shaft 27, 14Nt 9W 

SteAntlrmy s h a f t  19-30, 1lN,4-5w 
St.  A n t h y  p i t  19-30,1lN,4-5W 

McKinley QlurchIIock 
McKinley churchRock 
McKinley AmbrosiaLake 
McKinley AmbrosiaLake 
McKcnley AmhrosiaLake 
cibola Laguna 
cibola Laguna 

Sec. 13 shaft 13, 14N, 10W 
sec. 15 shaft 15, 14N, 1OW 
Sec. 23 shaft** 23, 14N, 1OW 
Sec. 25 shaft** 25, 14N, 1OW 
Sec. 32 shaft** 32, 14N, 9W 

McKinley AmbrosiaLake 
McKinley AmhrosiaLake 
kminley AmbrosiaLake 
McKinley AmhrosiaLake 
McKinley AmbrosiaLake 

Hanestake 

Western Ruby 1&2 decline 21&27,15N, 13W 
Ruby 3&4 decline 25&26,15N, 13W 
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rely on a rapidly deteriorating spot market for sales. 
Even some of the newer mines will be forced to halt pro- 
duction when lower average ore grades fail to justify ris- 
ing production costs and decreasing demand due to a 
highly competitive, oversupplied market. During 1980, 
19 of the 45 active mines were forced to shut down leav- 
ing only 27 in operation. Some mines were aleady closed 
prior to 1980 but continued to ship ore from stockpiles 
or to produce from mine waters through IX (ion ex- 
change) circuits. Where feasible, many deposits are 
being identified for future in situ-leach recovery by the 
major operators. 

Of New Mexico’s total uranium production, 75 per- 
cent comes from underground mining; 24 percent from 
open pit production; and approximately 1 percent from 
mine-water recovery, heap leach, and in situ methods. 
Of the 45 mines reporting production, 40 were under- 
ground mines, four were open pit, and one was an in 
situ operation. One underground mine, Section 12 
shaft, was operated by two different mining firms at 
separate intervals during the year and, although re- 
ported twice, is counted in table 6 as one mine. Several 
Kerr-McGee and Homestake mines at Ambrosia Lake 
were producing uranium from mine-water recirculation 
through IX circuits in addition to ore production. At 
least two of these mines were producing exclusively 
from mine-water recovery. Two mining operations in 
the Ambrosia Lake district, the Desiderio of Amiran 
and the Section 10 mine of Cobb, produced only from 
ore stockpiles. The Section 10 mine has been closed 
since the spring of 1979 due to a fire. 

One of the primary factors contributing to New Mex- 
ico’s declining share of domestic production has been 
the requirement in recent years of mining at greater 
depths than other producing states. Geologic endow- 
ment, mining economics, and available technology 
determine the depth to which underground mines are 
developed, and production costs increase with depth. Of 

PERCENTAGE OF TOTAL Us08 IN MINED ORE 
I I I I 

30 20 IO  

I 

I 

I 

+ 

the ore mined in New Mexico durmg 1980, the ore con- 
taining 93 percent of the U30, produced occurred at 
depths to about 1,100 ft, and 80 percent of this produc- 
tion was restricted to the 800 to 1,100-ft range (fig. 6). 
Uranium deposits being exploited in Wyoming and 
Texas, however, are a t  considerably shallower depths 
with most at 500 ft or less. In New Mexico, large ton- 
nages of recovered U30, came from depths ranging 
from 500 to 1,OOO ft with steadily diminishing tonnages 
derived as depths increased below 1,OOO ft. Total U308 
contained in ores from both underground and open pit 
mines is compared on an average grade-depth basis in 
fig. 7. Of the 17 mines operating at the more shallow 
depths from 0-500 ft, eight or almost one-half ceased 
production during the year due to dwindling reserves of 
economically minable, ore grade material. 

Milling 
Table 7 lists the five uranium mills operating during 

1980. Total licensed operating capacity of these mills 
was 28,360 tons per day, which represents an increase of 
4,200 tons per day from the previous year. Actual com- 
bined mill operating capacity was 22,160 tons per day, 
which includes the capacities of the inoperative Bokum 
mill at Marquez and the licensed but yet to be built Gulf 
mill at San Mateo. The in situ-leach pilot plant of Mobil 
at Crownpoint continued as the only such operation in 
New Mexico producing uranium. Other planned in situ- 
leach projects have been postponed until market condi- 
tions warrant future development. Mills in New Mexico 
operated at 91 percent capacity during 1980, recovering 
92 percent of contained U308 from ore in mill-feed 
operations. In addition to recovered U30s processed 
from mined ore, at least 40 tons U308 were recovered in 
concentrate derived from stockpiled ore shipments dur- 
ing 1980. All of the mills were operating at near capacity 
with the exception of the Church Rock and L-Bar mills. 
Uranium mills planned by Conoco at Prewitt, Gulf at 

DEPTH (FT) NUMBER OF MINES IN PRODUCTION 

AND GREATER’ 
FIGURE 6-U,ot PRODUCTION BY MINE DEPTH AND NUMBER OF MINES IN PRODUCTION IN NEW MEXICO IN 1980 (New Mexico Bureau of Geology, 

1981). 
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San Mateo, and Phillips at Nose Rock will add approx- 
imately 8,000 tons per day of licensed capacity to the 
state’s total if they are all licensed and when they are all 
operating. Despite adverse market conditions, the com- 
panies are proceeding with mill licensing and construc- 
tion plans to be prepared for future production. 

Industry activity 
ANACONDA COMPANY-Mine production ended 

in February 1981 at  the mammoth Jackpile-Paguate 
open pit mine, which had been operated by the Anacon- 
da Company since 1953. The Jackpile-Paguate was the 
largest open pit uranium mine in the world with more 
than 1,200acres of pit area (Reynolds, et al., 1976). Ore 
production through 1980 including low-grade waste, 
amounted to more than 20 million tons yielding approx- 
imately 100 million lbs of U30, (New Mexico Mining 
and Minerals Division records, 1952-80). Although 
comparative data are not available, it is likely that the 
Jackpile-Paguate established itself as the world’s most 
productive uranium mine in total tonnage of ore and 
contained U30s. Anaconda continues to operate its 
underground mines in the area and is developing a new 
mine, the H-1 mine, located in secs. 2 and 3, T.10 N., 
R.5 W. in the Laguna mining district of Cibola County. 

BOKUM RESOURCES-bkum Resources was li- 
censed to begin operation at its partially completed 
Marquez mill but legal proceedings against the firm by 
Long Island Lighting Company, financial constraints, 
and discouraging market conditions have postponed 
development of the mine-mill complex east of Mount 

I PIT PRODUCTION BY DEPTH IN NEW MEXICO fN 1980 (New Mexico 

Taylor. The Bokum mill is approximately 90 percent 
complete, and the Marquez mine shaft is a t  a depth of 
1,835 ft or about 465 ft above the Westwater ore zones. 
It is uncertain when the Bokum operation will proceed 
toward completion and begin production. 

CONOCO-In a joint venture with Wyoming Min- 
eral Corporation, Conoco began shaft drilling in April 
1980 in Section 24 at Crownpoint and completed the 

TABLE ’I-LICENSED NEW MEXICO URANIUM MILLS. 1980. The Bokum 
mill at Marquez is licensed but not operable; the Gulf mill at San 
Mateo is licensed but not yet built. CCD = Counter-current decan- 
tation (New Mexico Bureau of Geology, 1981). 

Licensed 
Type capacity (tondday) 

Company Location circuit(s) 

Anaconda Bluewater acid, CCD, solvent 6,000 
extraction 

Bokum Marquez acid, CCD, solvent (2,000) 
extraction 

San Mateo acid, CCD, solvent (11.200) ouie 
extract 1 on 

extraction 
Kerr-McGee Ambrosia Lake acid, CCD. solvent 7,000 

Sohio-Reserve Seboyeta acid, CCD, solvent 1,660 
extraction 

Church Rock acid, CCD, solvent 11,000 United 

Homestake Milan carbonate leach, 3.500 

Nuclear extraction 

caustic 
precipitation 

Total licensed capacity 28,360 
Operating a8 of mid-year 1980 22,160 

- 
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2,200-ft development shaft in September 1980. Conoco 
indicated that drilling an 18-ft-diameter main shaft 
rather than using the conventional blast and muck 
method saved 2 y r s  in development. Construction on the 
mine project, however, was halted in June 1981 due to 
the depressed uranium market, but development will 
resume as market conditions improve. As of June 1981, 
$35 million had been invested in the project. Conoco, 
meanwhile, is pursuing approval from the New Mexico 
EID (Environmental Improvement Diyision) for a water 
discharge license for its mill planned near Prewitt, 
and the company has applied to the State Engineer for 
the appropriation of groundwater from the Bluewater 
Basin. A projected 1982 production date for the mill has 
been postponed pending licensing, groundwater appro- 
priation approval, and the resumption of mine develop- 
ment. When in full production, the mine is expected to 
produce 1,350 tons of ore per day, and planned mill 
capacity at Prewitt is expected to be 1,000-1,500 tons 
per day. Although Conoco merged with DuPont in 
August 1981, the Conoco organization is expected to 
operate as it has in the past in the field of energy 
resource exploration and development. 

EXXON MINERALS-Exxon cancelled plans for a 
pilot in situ-leach facility at the L-Bar Ranch deposit 
near Marquez in March 1981, citing market conditions 
as the primary factor in its decision. Exxon controls 
mineral rights to approximately 60,000 acres in the area 
and will retain mineral rights in order to proceed when 
uranium prices improve. Ore bodies occur in the West- 
water Canyon Sandstone Member of the Morrison For- 
mation at a depth of approximately 925 ft. Plans for the 
site include the development of 20 production, 12 injec- 
tion, and 10 monitor wells with five spot configurations. 
Exxon was also active in exploration in other parts of 
the state during 1980, including exploration on its ex- 
clusive Navajo Tribal leases in western San Juan County 
and on federal claims and state leases in the Galisteo 
Basin of central Santa Fe County. 

GULF MINERAL RESOURCES-In December 
1980, Gulf received a license to operate their proposed 
mill at San Mateo, but specific clauses in the license 
remained under litigation until June 1981. In June, the 
New Mexico Water Quality Control Commission ap- 
proved a groundwater discharge plan for the proposed 
Mount Taylor mill but prohibited the disposal of tail- 
ings as mine backfill in the Mount Taylor mine until a 
separate discharge plan for the disposal of tailings as 
mine backfill has been submitted by Gulf to the EID. 
Mine development by Gulf, however, has continued at 
the Mount Taylor mine, and ore produced’is being toll 
milled and stockpiled until the new mill at San Mateo is 
operational. 

HOMESTAKE MINING COMPANY-Homestake 
and UNC (United Nuclear Corporation) dissolved their 
joint mining and milling partnership in March 1981. 
Under the terms of the agreement, Homestake has paid 
$20 million for yellowcake inventory and has assumed 
all debts and liabilities of the partnership. Homestake 
held a 30 percent share of the partnership and UNC 70 
percent. UNC will receive a production royalty from 
certain properties held by the partnership, while 
Homestake operates the mill and five mines at Am- 
brosia Lake. 

KERR-MCGEE-Kerr-McGee is sinking a produc- 
tion shaft for its new Lee mine located in sec. 17, T.13 
N., R.8 W. northeast of Ambrosia Lake near Ranchers 
Exploration and Development’s Johnny M mine. The 
14-ft-diameter shaft was 738 ft in depth in July 1981 and 
is expected to reach a total depth of 1,470 ft  when com- 
pleted. Kerr-McGee operates 11 mines in New Mexico 
with nine located in the Ambrosia Lake mining district 
and two in the Church Rock district. The Church Rock 
No. 1 East mine, which is connected to the Church Rock 
No. 1 mine, was opened in 1980 and has a 12-ft vertical 
shaft entry to a total depth of 1,529 ft. Although the Rio 
Puerco mine was Kerr-McGee’s newest mine when it 
was completed in 1979, the mine located in sec. 18, T.12 
N., R.3 W. was closed in late 1979 and remained idle 
during 1980. 

MOBIL OIL CORPORATION-Mobil’s in situ 
facilities in New Mexico are now operated by a wholly- 
owned subsidiary, NuFuels Corporation, and registered 
under that name. NuFuels proceeded with plans for a 
commercial in situ-leach plant at Crownpoint and a 
second pilot plant at its Monument deposit east of 
Crownpoint. Applications for wells and groundwater 
appropriation for the two projects have been filed with 
the State Engineer. The Crownpoint operation is New 
Mexico’s first large-scale in situ facility. 

PHILLIPS URANIUM CORPORATION-Phillips 
Uranium, a subsidiary of Phillips Petroleum, completed 
the main 3,295-ft production shaft a t  Nose Rock and 
placed the project on standby status in July 1981, until 
further development can be justified by uranium market 
conditions. As of July, Phillips had spent $140 million 
at Nose Rock. Haulage-level pump stations were being 
cut by early 1980 as part of a primary development 
phase, which will include drift and stope development. 
Unlike most New Mexico uranium deposits, the Nose 
Rock ore bodies are within very large C-shaped ore rolls 
that must be mined somewhat differently than the 
tabular and stacked ore bodies so typical of the Grants 
Mineral Belt (Clark, 1981). Production of this deposit 
containing over 25 million Ibs of U308 reserves was ex- 
pected to begin by late 1982 and to reach a maximum 
production of 2,750 tons per day some time after 1985. 
Phillips suspended shaft-sinking operations on the adja- 
cent Section 36 ore body in May 1980 to conserve capital 
expenditures. To consolidate its surface holdings in the 
area, the firm entered into an agreement in early 1980 
with the Navajo Tribe in which 16,000 acres of Phillips’ 
land was traded for 12,480 acres of Navajo (Allotted) 
land. Under the terms of this agreement, all of the 
Phillips’ land involved will revert to the Navajos on 
cessation of all uranium mining activity. The exchange 
was made to alleviate a complicated checkerboard pat- 
tern of land-mineral ownership. Although Phillips has . applied to the EID for a mill license at Nose Rock and 
the application has been accepted and is under review, 
the company has suspended the mill plan until market 
conditions permit the mine-mill complex to  proceed. In 
June 1980, Phillips submitted a proposal to the EID for 
an in situ-leach project in sec. 32, T.19 N., R.12 W. on 
the western end of their Nose Rock project. 

MENT-In June 1981, Ranchers Exploration and De- 
velopment announced that production at the Hope mine 

RANCHERS EXPLORATION AND DEVELOP- 
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in the Ambrosia Lake district would cease since reserves 
of sufficient grade to meet high production costs had 
been depleted. The Johnny M mine of Ranchers, how- 
ever, will remain active. Although Ranchers operates 
the Johnny M, HNG Oil Company has a 50 percent in- 
terest in the mine. 

SANTA FE INDUSTRIES-Santa Fe Industries 
completed an exploration-development drilling project 
at West Largo insec. 17, T.15 N., R.10 W. about 5 miles 
southeast of Borrego Pass. The deposit, originally dis- 
covered by Gulf Minerals in 1969 on a Kerr-McGee 
farm-out lease, is at a depth of 2,200 ft in the Westwater 
Canyon Sandstone Member with reserves of 7.5 million 

SOHIO-WESTERN-Sohio-Western announced the 
suspension of milling at  its L-Bar (Seboyeta) mill in May 
1981 due to a lack of sufficient toll ore required to sus- 
tain their 1,660-tons-per-day mill capacity and, a month 
later, announced the complete cessation of mining at the 
adjacent JJ  No. 1 mine. At that time, 347 employees 
were laid off at the mine-mill complex, and an addi- 
tional 113 employees will be terminated after a 3-mo 
period of concluding operations. Sohio and Kennecott 
Corporation merged in June 1981, becoming the 16th 
largest company in the nation in terms of sales. 

MENT COMPANY-The Haystack mine operated by 
Todilto terminated all mining operations in late June 
1981. The firm’s supply contract expired in April, and 
lack of demand for yellowcake was cited as the prime 
reason for the shutdown. Haystack mine is a complex of 
open pit and underground mines in the Todilto Lime- 
stone around and beneath Haystack Butte where the 
original discovery of uranium in the Grants Mineral Belt 
was made in 1950. Todilto ceased production at the ad- 
jacent Piedra Triste mine in October 1980. 

UNITED NUCLEAR CORPORATION-After a 
breached tailings dam at the UNC Church Rock mill 
created a spill on July 16, 1979, both milling and mining 
operations at the Church Rock facility were disrupted 
for the balance of that year and through 1980 with inter- 
mittent production. UNC has been working with the 
EID to contain seepage at the Church Rock facility’s 
mill tailings pond. By May 1980, it appeared that 
underground radioactive contaminated seepage could 
be controlled by surface pumping through a series of 
intercept wells drilled at strategic points downdip from 
the ponds. As of May 26, 15 monitoring wells and 10 
recovery wells had been drilled in the area of seepage. 
Reclamation has been proceeding to recover contami- 
nated effluent from the aquifer and to neutralize tailings 
liquor acidity. UNC is committed to a relocation of the 
tailings site within 5 yrs. Production at the Old Church 
Rock mine, formerly operated by Phillips Petroleum, 
was begun by UNC in 1980 after the mine was re- 
entered by a 10-ft-diameter, 850-ft-deep concrete lined 
shaft. The Old Church Rock mine is located in sec. 17, 
T.16 N., R.16 W., approximately 31 mi southwest of 
UNC‘s Northeast Church Rock mine. Mineralization 
occurs in three zones, which are, in ascending order of 
occurrence, the Westwater, the Brushy Basin, and the 
Dakota Sandstone. 

WESTERN NUCLEAR-Western Nuclear, the ura- 
nium mining subsidiary of Phelps-Dodge, began pro- 

lbs UiO,. 

TODILTO EXPLORATION AND DEVELOP- 

duction from its Ruby No. 3 mine in November 1980 
and has proceeded with mine development at the con- 
necting Ruby No. 4 mine. Since reserves have been 
depleted at the Ruby No. 1 mine, primary production 
comes from the Ruby No. 2 mine. All Ruby mines are 
on the same production level with Brushy Basin (Poison 
Canyon) ore bodies. Western Nuclear is in a joint ven- 
ture with New Mexico and Arizona Land Company on 
Western Nuclear’s New Mexico properties. Western 
Nuclear controls a 45 percent interest in the Ruby ore 
bodies and another 15 percent interest pending reim- 
bursement of costs it carries on behalf of another part- 
ner, Reserve Oil and Minerals. Mineral rights to the 
Ruby mining properties are actually owned by New 
Mexico and Arizona Land Company which has a 40 per- 
cent interest in the operation. Western Nuclear estimates 
that ore reserves on their New Mexico properties con- 
tain 918,000 lbs U,O,. Sales contracts are in effect for 
delivery of up to 1.6 million lbs UIO, in each of the 
years 1981-83 and for 6.0 million lbs U30, over the 
period 1984-95. Contracts will be supplied from both 
New Mexico and Wyoming properties. 

Exploration and development 
Drilling activity in New Mexico has declined signif- 

icantly since September 1979 due in part to a depressed 
uranium market and extensive exploration in the past 
compared to other states. A total of 4,445,719 ft  was 
drilled in 5,550 exploration and development holes in 
New Mexico in 1980, compared to 6,277,240 ft  in 1979 
and 9,922,380 ft in 1978. The principal change in drill- 
ing activity in 1980 came from a decline in development 
drilling. Development drilling footage during 1980 was 
1,390,777 ft from 2,230 holes compared to 3,287,417 ft 
from 4,100 holes in 1979. Exploration drilling activity, 
however, remained comparable to the previous year 
with 3,054,942 ft drilled from 3,320 holes compared to 
2,989,823 ft drilled from 3,199 holes drilled in 1979. 

Although New Mexico leads the nation in production 
of uranium, in most reserve and resource categories, 
and has deeper deposits, it is hird in total exploration 
and development drilling footage. This position has 
been the result of extensive exploration drilling in 
Texas, which was almost double that of New Mexico 
and also that of Wyoming in 1980. Wyoming, however, 
has a substantial lead over other states in development 
drill footage. Utah and other states, primarily Colo- 
rado, Arizona, Nevada, and South Dakota, have also 
increased drilling activity in recent years. Comparisons 
among states of exploration and development drill 
footage are shown in table 8 and fig. 8. Despite New 
Mexico’s significant downturn in drilling footage in the 
past two years, the 1980 total reflects 15.9 percent of 
total United States drilling compared to 15.5 percent in 
1979. Total domestic drilling declined from 40.8 million 
ft in 1979 to 27.9 million ft in 1980. The seasonal varia- 
tions of drilling activity in New Mexico are shown in fig. 
9, which indicates monthly drilling rig counts from 1977 
through 1980 and the first 8 mos of 1981. 

McKinley County, which also accounts for the bulk 
of New Mexico production, reports the greatest share of 
footage drilled for both exploration and development 
with 2.5 million ft in exploration drill footage and 
1.3 million f t  in development drill footage. McKinley 
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TABLE 8AOMPARATIVE SURFACE DRILLING IN NEW MEXICO AND 
OTHER STATES IN 1980 (data from U.S. Department of Energy, per- 
sonal communication, June 1981; U.S. Department of Energy, 
GJO-100.1981). 

State Exploration footage Development footage 

Texas 5,950,574 016,507 

New Mexico 3,054,942 1,390,777 

Wyoming 2,933,980 3,871,016 

Utah 2,079,708 855.113 

Others 5,130,513 971,4114 

Total U.S. 19,949,797 7,904,937 

County encompasses the deeper portions of the Grants 
Mineral Belt within the San Juan Basin where explora- 
tion and development have traditionally been focused. 
The older, yet prolific, production centers around 
Church Rock, Smith Lake, and Ambrosia Lake also lie 
within McKinley County. Newly formed Cibola County 
constitutes a significant portion of drill footage among 
other counties, although activity there has slackened. 
Portions of the Ambrosia Lake and Laguna mining dis- 
tricts lie within Cibola County’s boundaries, but ex- 
ploration and development drilling around the known 
deposits there has not been extensive in recent years. A 
limited amount of exploration and development drilling 
occurred in Sandoval, San Juan, and Catron Counties. 
Deposits in Tertiary sandstone have been discovered 
and delineated in Catron and Sandoval Counties, and 
exploration in the Morrison Formation of Jurassic age 

has continued in western San Juan County. Fig. 5 shows 
employment levels in uranium exploration and the in- 
dustry as a whole between 1974 and 1980. Employment 
in exploration has declined considerably since 1977 in 
relation to mining and milling employment. 

Production forecast 
Uranium production in New Mexico will decline 

sharply during 1981 and should not exceed current levels 
again until 1984 or later. Fig. 10 shows U,O, produc- 
tion projections by both the New Mexico Bureau of 
Geology and the U.S. Department of Energy from 
1981-90. Factors that will ultimately determine New 
Mexico production levels during these years include: 
Market price, supply, and demand; foreign and domes- 
tic competition; regulatory constraints; mining and 
extractive techology; and production development lead 
times. Several new mines are ready to proceed with 
development and production but are awaiting an im- 
proved uranium market and regulatory approval of 
certain phases of their planned mining and milling 
operations. Some of these mines either presently lack 
supply contracts or lack firm commitments to such con- 
tracts. Many existing supply contracts involving New 
Mexico producers will have been fulfilled by 1986 or 
soon after, and the ability of these producers to bid suc- 
cessfully for new and unfulfilled demand will be critical. 
Innovative mining technology and new extractive tech- 
niques must be developed to cope with excessive mine 
depths and decreasing grades of new deposits, partic- 
ularly in the San Juan Basin but also in areas outside the 
San Juan Basin. The mineral and land ownership pat- 

EXPLORATION DRILLING 

DEVELOPMENT DRILLING 

WYOMING 
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DRILL FOOTAGE ( x MILLION) 
FIGURE 8-&LORATION AND DEVELOPMENT DRILL FOOTAGE IN NEW MEXICO AND OTHER STATES. 1980 (U.S. Department O f  

Energy, personal communication. June 1981). 
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terns are morecomplicated in New Mexico than in other 
states and, along with regulatory and depth factors, 
result in longer lead times of from 8-10 yrs  required to 
bring newer discoveries into production, ultimately with 
higher production costs. New Mexico producers will be 
forced to turn to less labor intensive and more econom- 
ically favorable extraction techniques. One major firm 
is experimenting with one such technique, in situ solu- 
tion mining, in the Crownpoint area. Other firms that 
control newly delineated deposits at the Church Rock, 
Nose Rock, L-Bar Ranch, and Marquez areas are also 
considering the technique. In situ leaching is a new min- 
ing process that uses chemical solutions to dissolve 
uranium in an underground ore body. The uranium is 
then pumped to the surface for recovery. Compared to 
conventional mining, in situ leaching permits increased 
recovery of uranium from lower grade ore. Only a frac- 
tion of the water pumped for underground mining is re- 
quired, and the need for surface tailing waste is elim- 
inated. The process is less labor intensive, and surface 
disruptions by mining activities are drastically reduced. 

- 

2 
, 

- 

OF GEOLOGY Reserves and resources 
U.S. DEPT. OF ENERGY 

Uranium reserves in New Mexico have been declining 
since January 1979 due to depletion through produc- 
tion, declining average ore grades, and higher pro- 
duction costs. Fig. 11 shows New Mexico reserves as , I l l  I 1  I I 1  I I 

of January 1, 1981 in various cost categories. In the 80 81 82 83 84 85 86 87 88 89 90 

$50-per-lb forward-cost category, New Mexico holds 

- 

PRODUCTION YEAR 

325,00 tons u308 at an average grade Of percent 
u3oS as of January 1, 1981, compared to 49,000 tons 

FIGURE lO-U,O, PRODUCTION P R ~ J E ~ T I O N S  FOR NEW MEXICO, 
1981-1990 (U.S. Department of Energy, personal communication. 

U308 at an average grade of 0.09 percent as of January June 1981; New Mexico Bureau of Geology, 1981). 
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OF JANUARY 1.1981 (US. Department of Energy, 1978,19794 198Oa, 1981b). 

1, 1980. Reserves are considered to be estimated quanti- 
ties of in-place, uranium-bearing material occurring in 
known deposits that are producible at or less than speci- 
fied costs using current mining technology. Uranium re- 
serves are classified according to categories based on the 
minimum cost required to extract a pound of U308 con- 
tained in the ore. Forward costs, therefore, include 
operating and capital costs in present dollars that will be 
incurred in production. Costs of acquisition, explora- 
tion, mine development, and mill construction are not 
included in forward costs. Lower grade reserves will be 
produced at a relatively greater cost than higher grade 
reserves. Reserve estimates therefore fluctuate since 
quantities available are determined by ore grade, depth 
of deposit, the geology of the occurrence, and the cost 
of production at the time of estimating reserves. Recent 
high production costs have excluded certain quantities 
of uranium-bearing material from reserve estimates 
because the material is too low in grade to justify ex- 
isting production costs and still yield a profit. Reserves 
within each cost category, however, are always being 
mined and blended in order to produce optimum mill- 
feed. Each higher cost reserve category therefore in- 
cludes tonnages from the lower cost categories. At pres- 
ent, most mines are being forced to mine ever greater 
tonnages of higher grade reserves. while avoiding the 
high costs entailed in exploiting low-grade tonnages. As 
the low-grade tonnages are abandoned during mine re- 
treat, they may never again be available as recoverable 
reserves. 

New Mexico urarhm reserves currently considered 
economic to produce are in the $50-per-lb cost category. 
Fig. 12 shows $50-per-lb uranium reserves in New Mex- 
ico compared with other states along with average con- 
tract and spot market prices from January 1, 1978, 
through January 1, 1981. New Mexico currently has 41 
percent of total domestic reserves producible in the $50- 
per-lb cost category, compared to 48 percent as of 
January 1, 1980. New Mexico’s position has declined, 
particularly in comparison to Wyoming. High produc- 

tion costs, declining ore grades, and low demand which 
has driven down market prices have affected all 
uranium-producing states but have had a more detri- 
mental effect in New Mexico due to several factors 
peculiar to the industry in New Mexico. These factors 
include: Relatively high depth-grade ratios of New Mex- 
ico deposits, depletion in old and maturing mining dis- 
tricts, little exploration effort beyond the San Juan 
Basin, and sustained high production from New Mexico 
deposits compared to the rate of new discoveries and 
additions to reserves. 

New Mexico has 47 percent of domestic reserves in 
the $30-per-lb U308 cost category as of January 1,1981, 
compared to 52 percent as of January 1, 1980. The 
domestic share of reserves in the $100-per-lb U308 cost 
category has also declined substantially with New Mex- 
ico holding 40 percent compared to 46 percent the pre- 
vious year. The number of properties where reserves 
occur in New Mexico has declined for all three cost 
categories. Although figures for the location of reserves 
by county are not available, McKinley and Cibola 
Counties are known to possess the bulk of New Mexico 
reserves. Higher cost reserves are clustered in deposits in 
the Crownpoint-Nose Rock area of McKinley County 
and the Mount Taylor and Marquez areas of Cibola 
County. Lower cost reserves occur around older, devel- 
oped deposits in the Church Rock, Smith Lake, and 
Ambrosia Lake mining districts in McKinley County, as 
well as in the Ambrosia Lake and San Mateo areas in 
Cibola County. Table 9 shows reserves in New Mexico 
by mineral ownership within cost categories. Reserves 
on privately owned (fee) mineral lands account for more 
than 50 percent of reserves in all three cost categories, 
federal ownership approximately 22 percent, Indian 
ownership less than 20 percent, and state mineral lands 
only 2 percent. 

Inventories of New Mexico uranium for 1979 and 
1980 are compared in table 10. Inventoried uranium, 
which is derived from company drill data, is a compila- 
tion of tonnages of U,O, estimated to occur within 
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minimum ore grade limits and minable thicknesses. In- 
ventories are not the same as reserves since the eco- 
nomics of production are not taken into consideration. 
When differentiated as preproduction and postproduc- 
tion, inventories are a good measure of the distribution 
of uranium available within precise grade tonnage cate- 
gories. Preproduction inventories include in-place grade 
tonnages prior to January of each year. Postproduction 
inventories reflect distributions after production. 

Table 11 shows potential uranium resources in New 
Mexico according to cost category, physiographic prov- 
ince, and resource reliability as of January 1, 1981 with 
a map of provinces in the state shown in fig. 13. Re- 
sources are less finite than reserves and are defined as 
potential quantities of U,O, contained within inferred 
deposits that are assigned limits of reliability within 
forward-cost categories. Potential resources are divided 
into three classes of reliability: Probable, possible, and 
speculative. Probable resources are extensions of known 
deposits. Possible resources are those estimated to occur 
within geologic environments similar to those hosting 
known and productive deposits. Speculative resources 
are those estimated to occur in unexplored geologic set- 
tings not previously productive. Potential resources can 
be categorized in a manner similar to reserves with each 

cost category including quantities from lower cost cate- 
gories; and resources may be converted to reserves as ex- 
ploration, economics, and technology permit. Potential 
uranium resource estimates declined substantially in 
1980 as more resources have been converted to reserves. 
In the $SO-per-lb forward-cost category, probable re- 
sources as of January 1, 1981 were 332,900 tons U308, 
compared to 549,500 tons U30c as of January 1, 1980; 
possible resources in this category dropped from 

TABLE 9-NEW MEXICO URANIUM RESERVES BY MINERAL OWNERSHIP 
AND FORWARDCOST CATEGORY AS OF JANUARY 1, 1981. Private 
ownership includes patented and homestead with no mineral rights 
reserved, land grants, and railroad lands; federal ownership in- 
cludes unpatented, homestead with mineral rights reserved, and 
Atomic Energy Commission withdrawn lands (data from U.S. 
Department of Energy. personal communication. August 1981). 

Mineral Ownership $30/lb. $50/lb. $100/lb. 
Reserves (tons U308) 

Fee (Private) 135,100 193,400 234,200 
Federal 48,000 70,800 96,700 
State 4 , 800 6,700 8,900 
Indian 33,400 53,900 76,800 

Total 221,300 324,800 416,600 
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TABLE 1 o ~ O M P A R I S O N  OF 1979 AND 1980 PREPRODUCTION AND 
POSTPRODUCTION IN NEW MEXICO u u N i u M  INVENTORY. Uranium in- 
ventories are not the same as reserves, since the economics of 
exploitation and mineability are not considered. Preproduction 
inventories of UIOI are cumulative tonnage-grade distributions of 
individual properties prior to production. Postproduction inven- 
tories reflect in-place distributions of U108 at year’s end (U.S. 
Department of Energy, 1978,1979b. 1980a. 1981b). 

PREPRODUCTION 

Minimum Cumulative Avg. Grade % 
Grade Tons of Ore of Cumulative 

(8 U+R) (millions) Tons 
1979 1980 - -  _. 1979 1980 

0.01 1317 

0.02 979 

0.03 715 

0.04 546 

0.05 432 

0.06 352 

0.07 293 

0.08 247 

0.09 212 

0.10 183 

0.11 160 

0.12 140 

0.13 124 

0.14 111 

0.15 99 

0.16 89 

0.17 80 

0.18 73 

0.19 67 

0.20 61 

1308 

968 

704 

536 

424 

345 

287 

242’ 

207 

180 

157 

138 

132 

104 

98 

88 

80 

72 

66 

61 

0.06 

.08 

.10 

-12 

.13 

.15 

.17 

.19 

.21 

.22 

.24 

.26 

.27 

.29 

.31 

.33 

-34 

.36 

.38 

.40 

0.06 

.08 

.10 

-12 

.13 

.15 

.17 

.19 

.21 

.23 

.24 

-26 

.28 

.30 

.31 

.33 

.35 

.36 

.38 

.40 

Cumulative Tons 
U308 (thousands) 

1979 1980 

792 783 

744 735 

683 674 

626 618 

577 569 

534 527 

497 491 

464 458 

435 430 

408 404 

384 381 

362 359 

341 338 

323 321 

306 305 

291 290 

276 276 

263 263 

252 253 

241 242 

- -  

POSTPRODUCTION 

Minimum 
Grade 

(% U3Og) 

0.01 

0.02 

0.03 

0.04 

0.05 

0.06 

0.07 

0.08 

0.09 

0.10 

0.11 

0.12 

0.13 

0.14 

0.15 

0.16 

0.17 

0.18 

0.19 

0.20 

-_ 

Cumulative 
Tons of Ore 
(millions) 
1979 1980 - -  
1124 

906 

642 

473 

360 

280 

220 

175 

150 

130 

113 

99 

88 

78 

70 

63 

57 

51 

47 

43 

875 

648 

471 

359 

284 

231 

192 

162 

139 

120 

105 

92 

82 

73 

65 

59 

53 

48 

44 

41 

Avg. Grade % 
of Cumulative 

Tons 
1979 - -  1980 

0.06 

.08 

.10 

.12 

.13 

.15 

.17 

.19 

.21 

.22 

.24 

.26 

.27 

.29 

.31 

.33 

.34 

.36 

.38 

.40 

0.06 

.08 

.10 

.12 

.13 

.I5 

.17 

.19 

-21 

.23 

.24 

.26 

.28 

.30 

.31 

.33 

.35 

.36 

.38 

.40 

Cumulative Tons 
U308(thousands) 

1980 1979 

648 524 

600 492 

539 451 

482 413 

433 381 

390 353 

353 328 

320 306 

300 287 

281 270 

265 255 

250 240 

235 227 

222 245 

211 204 

201 194 

191 185 

182 176 

174 169 

166 162 

- - 

440,OOO tons U30S in 1980 to 248,810 tons U308 in 1981. 
Speculative resources, however, increased from an esti- 
mated 200 tons U308 in 1980 to 1,030 tons U30a as of 
January 1,1981. 

As shown in table 11, the Colorado Plateau contains 
the bulk of estimated probable and possible resources. 
The Great Plains and Basin and Range provinces, how- 
ever, contain more speculative resources. Uranium 
resources are distributed primarily among three of New 
Mexico’s four physiographic provinces. The most im- 
portant region of potential uranium resources is the San 
Juan Basin in the Colorado Plateau province where 
Jurassic sandstones within the Morrison Formation and 
limestones within the Todilto Limestone are the prin- 
cipal hosts. Some additional potential exists in sand- 
stones of Late Cretaceous, Early Tertiary, and other 
Jurassic units (table 4). The high estimates for resource 
reliability in the Colorado Plateau province reflect the 
degree of exploration activity and geologic knowledge 
of the San Juan Basin. San Juan, McKinley, and Cibola 
Counties lie within the Colorado Plateau province as do 
parts of Rio Arriba, Sandoval, Socorro, and Catron 
Counties. Although the Great Plains province of eastern 
New Mexico has many geologic and stratigraphic simi- 
larities to the Colorado Plateau, which is a region that 
has been most favorable for the occurrence of large 
deposits of uranium, the Great Plains province has 
received only limited attention. Minor occurrences in 
the Chinle Formation of Late Triassic age have resulted 
in the recording of past production of a few hundred 
tons of ore. Structural basins around Raton, Las Vegas, 
and Tucumcari are potential settings for additional 
resources in the Great Plains province. Potential re- 
sources also occur in the Basin and Range province of 
New Mexico to the south and southwest of Albuquer- 
que, but extremely variable geology and insufficiently 
understood uranium environments in igneous rocks 
tend to lower the reliability of potential resources. Early 
Tertiary sandstones of intermontane basins in the north- 
ern part of the province between Albuquerque and 
Santa Fe, however, are somewhat favorable environ- 
ments due to a limited occurrence of low-grade deposits. 
The principal counties of the Basin and Range province 
are Torrance, Bernalillo, and Socorro Counties in the 
northern part of the province and Hidalgo, Luna, Doiia 
Ana, Otero, Sierra, and Grant Counties in the southern 
part. Potential uranium resources are thought to occur 

TABLE 11-ui01 RESOURCES BY PROVINCE. RELIABILITY, AND COST 
CATEGORY IN NEW MEXICO. See figure 13 for map of  provinces. 
Resource figures areas of  January 1, 1981 (data from U.S. Depart- 
ment of Energy, personal communication, June 1981). 

Physiwraphic Province 
S/lb U 3 0 ~  Cost Southern SE Basin Colorado New Mexico Great 
Categories Basin c Range L Range Plateau Rocky ntns. Plains 

1,860 166.340 

4,000 332,900 1 1:: 6,530 514,190 

30 111,540 

30 248,810 H 100 40 426,410 

d 

290 3,740 510 29,210 

740 7,240 1,030 53,880 

1.100 11,320 1,760 80,420 
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FIGURE 13-MAP OF PHYSlOORAPHfC PROVINCESIN NEW MEXICO (NeW M&CO Bureau Of Geology, 1981). 
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in the New Mexico Rocky Mountains, as they do further 
north in Colorado, but there has been insufficient 
exploration and research to estimate quantities of 
resources. Poor access; restrictive mineral ownership 
patterns among land grants, wilderness areas, and na- 
tional forests; and the complex geology of the area are 
factors partly responsible for the failure to delineate 
potential uranium resources in this province. The Rocky 
Mountains province in New Mexico encompasses Taos, 
Los Alamos, and parts of Santa Fe, Sandoval, Rio 
Arriba, Colfax, San Miguel, and Mora Counties. 

Table 12 shows potential uranium resources in New 
Mexico according to mineral ownership in the $30-per- 
lb, $50-per-lb, and $100-per-lb cqst categories as of 
January 1, 1981. The greatest share of resources is 
found on private (fee) lands with 147,000 tons U308 or 
44 percent of the $50-per-lb cost category. Resources on 
Indian lands comprise 25 percent of estimated tonnage 
in the $50-per-lb category with 21 percent on federal 
lands, 6 percent withdrawn, and 4 percent on state 
lands. 

Drilling and production costs 
The U.S. Department of Energy estimates drilling 

costs overall averaged $4.46 per ft drilled during 1980. 
Exploration drilling costs averaged $4.84 per ft na- 
tionally and development drilling costs $3.60 per ft. Ex- 
ploration and development drilling costs vary greatly 
according to drill depths, type of drilling, and rock type. 
Drilling costs have escalated both nationally and in New 
Mexico, although costs generally run higher in New 
Mexico than in other states due to greater depths of 
deposits and technical and geologic aspects unique to 
New Mexico. The New Mexico Bureau of Geology esti- 
mated that New Mexico drill costs averaged $4.02 per ft 
during 1979 (New Mexico Energy and Minerals Depart- 
ment, 1981). 

Production costs have risen also in response to infla- 
tionary pressures and the demands of higher cost en- 
vironmental, safety, and production standards. in New 
Mexico, 75 percent of all production is underground, 
and 80 percent of that production occurs at depths be- 
tween 800-1,000 ft. As a result, production costs are 
higher in New Mexico than in Wyoming where most 
production is from open pit mines less than 300 ft in 

TABLE 12-DISTRIBUTION OF POTENTIAL URANIUM RESOURCES IN NEW 
MEXICO BY MINERAL OWNERSHIP AND FORWARD-COST CATEGORY 
AS OF JANUARY 1. 1981 (data from U.S. Department of Energy, per- 
sonal communication, June 1981). 

Mineral Ownership Category 
$/lb u308 C o s t  Withdrawn 

Categories pee Federal c Others 

30 6,940 41,770 74,060 35,880 9,540 

14,190 85,150 146,950 70,620 19,990 

22.070 134,710 225,550 107,050 31,710 

3.710 99,140 53,780 21,590 3,300 

8,130 69,720 114,340 48,900 . 7,750 

13,750 126,090 189,300 85,660 13.650 

330 440 29,150 3,270 560 

!I 1:: 

1 ,:: 
630 870 54.040 6,310 1,020 

100 980 1,430 80,970 9,700 1,520 

depth. Production in Texas is also less costly than in 
New Mexico since production comes primarily from in 
situ leaching, a high technology chemical method that 
does not require the techniques, equipment, or person- 
nel of rock mining. Production costs per pound of U30t 
recovered from ore in New Mexico for 1979 and 1980 
have been calculated by the New Mexico Mining Asso- 
ciation (Jacobsen, 1980) and can be compared to aver- 
age contract and spot market sales prices as follows: 

End of year average 1979 1980 

Cost per Ib U30,  (New Mexico) $29.83 $35.50 
Sales price (New Mexico) 24.27 25.41 
Contract price per Ib U,O, (United 

States) 20.15 28.16 
Spot market price per Ib U,O, (United 

States) 40.75 28.00 

Taxation and revenues 
Uranium production is a significant source of sever- 

ance and excise tax revenues for the State of New Mex- 
ico. Even though the uranium mining industry is experi- 
encing a recessionary cycle, revenues to New Mexico in 
1980 exceeded $20 million, compared to $16 million in 
1979. Table 13 shows detailed severance and resource 
excise tax collections in New Mexico between 1974 and 
1980. Uranium severance taxes are imposed for the priv- 
ilege of severing an irreplaceable natural energy re- 
source. New Mexico uranium severance tax proceeds are 
allocated to a severance tax bonding fund with the tax 
revenues pledged to pay the principal and interest on 
the bonds. Severance tax bonds are issued for the pur- 
pose of financing road construction and other capital 
improvements to energy impacted areas. Revenues not 
commited to outstanding bonds are deposited in a sever- 
ance tax permanent fund. The point of severance or tax- 
able event in New Mexico is considered to be the sale of 
U30, as concentrate. A resource excise tax is imposed 
on the severing and processing of uranium in New Mex- 
ico at the rate of 25 percent of taxable value. Revenues 
are deposited in the Oil and Gas Accounting Commis- 
sion Conservation Tax Fund. The State of New Mex- 
ico’s General Fund receives 7 percent of each month’s 

TABLE 13-uRANlUM SEVERANCE AND EXCISE TAX COLLECTIONS IN 
NEW MEXICO, 1974-1980 (New Mexico Taxation and Revenue 
Department, personal communication. May 1981). 

Calendar Quantity 
Year (Lbs.UlO8) Price Gross Value 

1980 14,482,995 25.62 371,017,915 

1979 15,306,368 24.21 370,502,077 

1978 16,518,959 25.69 424,369.460 

1977 12,317,108 14.89 183,377,081 

1976 12.434.876 5.09 63,322,529 

1975 10,852,685 3.68 39,962,377 

1971 10,797,712 3.35 36,123,740 

Deductions Taxable Value Tax Due 

- 0 - 371,017,915 17,215,585 

- 0 - 370,502,077 13,354,032 

565 424,368,895 17,960,856 

146,817,283 36,559,798 4.414.590 

37,348,812 25,973,717 259,737 

21.806.794 18,155,583 181,556 

19,944,868 16,178,1)72 162,179 

RESOURCE EXCISE TAX 

1980 15,341,089 25.20 386,558,451 8,266,465 378,291.986 2,841.245 

1979 15,881,014 24.32 386,259,346 5.724.872 380.534.474 2.857.763 

1978 16,649,335 25.28 420,933,093 1,865,169 418,967,924 3,143,628 

1977 13,827,394 25.00 345,675,642 2,513,677 343,161,965 2,573,715 

1976 13,043,391 12.54 163,627,799 5,898,892 157,728,907 1,182.967 

1975 9,671,941 7.98 775,835 1,935,526 75,200,309 564,002 

1974 10,392,288 6.83 70,971,418 1,931,719 69,039,699 517,798 
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TABLE 1 H R A D U A T E D  URANIUM SEVERANCE TAX SCHEDULE (New TABLE 1 5 a E V E R A N C E  TAX RATES FOR NEW MEXICO AND OTHER 
Mexico Statutes Annotated, 1978b). STATES (Blackstone, 1980). 

If Taxable Value Per pound of u30g i8z Z of producers 
State Tax amount 0) S/lb U308 gross income Rank Over But Not The Tax Per Pound Shall Be: 

Over 
New Mexico $1.717.500 11.99 5.7 
Wyoming 515.625 0.69 1.7 

- -  
1 

s o  $ 5.00 2.08 2 

$ 5.00 8 7.50 $ .10 + 4.0% of excess taxable value over $ 5.00 Ut& 209,500 0.28 0.7 3 
112,500 0.15 0.4 4 $ 7.50 $10.00 $ .20 + 6.08 of excess taxable value over 5 1.50 

$10.00 $15.00 $ .35 + 3.08 of excess taxable value over $10.00 

$15.00 $20.00 $ .70 + 8.0% of excess taxable value over $15.00 

$20.00 $ 1.10 + 9.0\ of excess taxable value over $20.00 
of U308 will be taxed according to the tax rate schedule 
shown in table 14. 

Table 15 shows'a comparison of New Mexico's ura- 

taxed per pound of U30t and first in the percentage of 
gross income derived from such taxation among the 
uranium-producing states (Blackstone, 1980). The tax 
rates for New Mexico and three adjacent states is as 
follows: 

$25.00 

$25.00 $30.00 $ 1.55 +10.0\ of exce88 taxable value over $25.00 

$30.00 

$40.00 and over 

$40.00 $ 2.05 +ll.O) of excess taxable value over $30.00 

S 3.15 +12.5\ of excess taxable value over $40.00 
nium Severance tax rates with other states. New Mexico 
ranks first among the four states shown in the amount 

previous collections. The Oil and Gas Reclamation 
Fund is credited with all unencumbered balances 
monthly at the rate of 1/100 of 1 percent, and the 
remainder is appropriated by the New Mexico Energy 
and Minerals Department (New Mexico Taxation and State Tax rate 
Revenue Department, 1979)* The Severance tax rate New Mexico 
schedule is shown in table 14. Through an act of the 
35th Legislature, a bill was passed in 1981 to reduce 
temporarily the taxable value of severed uranium from 
100 percent to 60 percent of the sales price per pound of 
U308. After June 30,1984, the full sales price per pound 

$1.99 per Ib U,O, valued at $40 per Ib plus 0.75 
percent of gross value 
5.5 percent of grossvalue only 
I percent of gross value over S50.000 
2.25 percent of gross income over SI1 million. up 
to 50 percent credit for property taxes 

Wyoming 
Utah 
Colorado 
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Oil and gas 
by E. C. Arnold, J. M. Hill, and 

D. A. Donaldson, Bureau of Geologv 

Oil production 
Although New Mexico’s annual condensate produc- 

tion has been increasing over the past 4 yrs, crude oil 
production has been declining by an average of approx- 
imately 4 million bbls (barrels) a year since 1976. The 
period of greatest decline in total oil and condensate 
production, however, came in the years 1970 through 
1973 when crude oil production was declining by an 
average of almost 9 million bbls a year. Oil production 
in New Mexico has been steadily declining since the 
peak year of 1969, and forecasts call for increasing rates 
of decline in the years ahead since production from 
the state’s largest oil-producing pool has substantially 
declined and no new large oil discoveries have been 
made. Production within the state would have con- 
tinued at the same rate of decline after 1973 had it not 
been for increased drilling and development in recent 
years, increased production from smaller pools, and the 
completion of marginal wells. Despite declining oil pro- 
duction, New Mexico is ranked seventh in the nation in 
the production of crude oil. New Mexico has produced 
2,154,890,686 bbls of crude oil and 94,915,247 bbls of 
condensate in the past 21 yrs. 

New Mexico’s total crude and condensate production 
in 1980 amounted to 75,323,665 bbls compared to 
79,648,713 bbls in 1979. The decline in production of 
4,325,048 bbls in 1980 represented a decrease of 5.4 per- 
cent from 1979. By comparison, total production in 
1979 represented a decline of 3,716,112 bbls or a 4.7 
percent decrease from 1978. Table 16 shows the produc- 
tion of oil and natural gas in New Mexico from 1962 
through 1980 with a breakdown of production from the 
northwest and southeast regions of the state. Fig. 14 
portrays an historical graph of crude oil and condensate 
production in New Mexico over a 20-yr period showing 
the production trends for the northwest and southeast 
regions. 

New Mexico’s crude oil production in 1980 was 
69,948,636 bbls, which was 4,701,692 bbls or 6.3 per- 
cent less than production in 1979. Production in 1980 
decreased from both the northwest and southeast 
regions. Condensate production, however, increased by 
376,644 bbls in 1980, an increase of 7 ‘percent from 1979 
production with increases coming from both regions. 
Condensate production was 5,375,029 bbls in 1980 com- 
pared with 4,998,385 bbls in 1979, 4,616,007 bbls in 
1978, and 4,606,556 bbls in 1977. Table 17 compares 
1979 and 1980 crude oil and condensate production in 
New Mexico showing increases and decreases in pro- 
duction from the northwest and southeast. Crude and 
condensate production for the first quarter of 1981 
amounted to 23,885,089 bbls compared to 25,843,327 
bbls for the first quarter of 1980, representing a de- 
crease of 7.6 percent. 

New Mexico’s annual crude oil and condensate pro- 
duction followed an upward trend from 1960 until 
production peaked in 1969. Production in 1960 was 

107,365,148 bbls with 86 percent coming from the four 
southeastern counties. The remaining 14 percent of 1960 
production came from the four northwestern counties. 
Production in 1969 reached a high of 129,226,861 bbIs 
with 93 percent of production coming from the south- 
east region and only 7 percent from the northwest. Dur- 
ing this period, production increased annually in the 
southeast and, except for 1%4 and 1965, decreased in 
the northwest. Since 1970, however, production has 
been declining dramatically in the southeast and some- 
what less in the northwest. New Mexico’s crude and 
condensate production in 1980 was 42 percent less than 
the peak production year of 1969. 

Over 90 percent of New Mexico’s oil production 
comes from the Permian and Delaware Basins of south- 
east New Mexico. The remainder of the state’s oil pro- 
duction comes from the San Juan Basin in northwest 
New Mexico. According to the New Mexico Employ- 
ment Security Department, 13,400 persons were 
employed in the oil and gas extraction industry in New 
Mexico in 1980 compared with 10,800 employed in 
1979, which was an increase of 2,600 employees. 

Southeast New Mexico 
Southeast New Mexico accounted for 91.1 percent of 

the state’s total crude oil and condensate production in 
1980 with the production of 69,212,232 bbls. Crude oil 
production from the four counties in this region, Lea, 
Eddy, Chaves, and Roosevelt Counties, amounted to 
66,083,909 bbls in 1980 and represented a decline of 6.4 
percent from 1979 production. Condensate production, 
however, was 3,128,323 bbls in 1980, representing an in- 
crease of 8.95 percent from 1979 production. Table 18 
shows combined crude oil and condensate production 
by county in 1980. Lea and Eddy Counties in the south- 
east account for most of the production in New Mexico 
and together produced 87 percent of total state produc- 
tion compared to 87.5 percent in 1979. Production from 
Lea County with 65.8 percent of state production was 
49,535,060 bbls compared with 49,805,509 bbls and 
62.4 percent of production in 1979. Lea County’s share 
of state production increased despite a decline in pro- 
duction of 270,449 bbls because of a substantia1 dedine 
in production in Eddy County. Production in Eddy 
County in 1980 was 15,996,147 bbls or 21.2 percent of 
state production compared to 20,032,723 bbls or 25.1 
percent of production in 1979. The decline of 4,036,576 
bbls in Eddy County in 1980 was primarily due to lower 
production from New Mexico’s largest oil-producing 
pool, the Empire Abo Pool, where production in 1980 
declined by 3,741,365 bbls. Declining production from 
the Empire Abo Pool was also a significant share of the 
decline in 1980 production of 4,522,364 bbls from the 
southeast region as a whole. Production from the Em- 
pire Ab0 Pool reached a peak in 1976 with 15.3 million 
bbls produced and then declined to a production of 14.4 
million bbls in 1978, 12.7 million bbls in 1979, and 9.0 
million bbls in 1980. 
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TABLE 16-PRODUCTIONOFOIL ANDNATURALGAS IN NEW MEXICO, 1962 THROUGH 1980 (data from New Mexico oil Conservation Division). 

Year 
and 
area 
Nw 
SE 

1961, total 

NW 
SE 

1962, total 

NW 
SE 

1963, total 

NW 
SE 

1964. total 

NW 
SE 

1965, total 

NW 
SE 

1966, total 

NW 
SE 

1967. total 

NW 
SE 

1968. total 

Nw 
SE 

1969. total 

Nw 
SE 

1970, total 

Nw 
SE 

1971, total 

NW 
SE 

1972. total 

Nw 
SE 

1973, total 

NW 
SE 

1974, total 

Nw 
SE 

1975, total 

Nw 
SE 

1976, total 

Nw 
SE 

1977. total 

Nw 
SE 

1978, total 

Nw 
SE 

1979. total 

Nw 
SE 

1980. total 

Oil 
l4,2 10.632 
95,596,439 
109,807.071 

9.1 8 1,86 1 
97,225,296 
106,407.1 5 7 

7,942,818 
98,794,993 
106,737,81 I 

7.443.260 
102,508,438 
I09,95 1,698 

8,776,902 
1 05,966.1 8 1 
114,743.083 

8,159,673 
111,015,456 
119,175.129 

7 S3 3.8 18 
1 13,060,912 
120.594.730 

6,732,250 
115,700,459 
1 22.432.7 09 

6.01 1,237 
117,722,236 
123.735.473 

5.780.167 
l17,18l,123 
122.96 1.290 

6.012.907 
107,708,035 
113,720,942 

5,730.7 I4 
99,665,888 
105,396,602 

5,175.343 
91,233,655 
96.408.998 

5,599,465 
88,483,452 
94.08 2,9 1 7 

4,378,951 
86,374,571 
90.75 3.5 22 

3,721,564 
83.7 15,295 
87.436.859 

3.716.995 
78,899,095 
82,616,090 

3.9 29,7 1 7 
74.819.101 
78 748 818 - 
4,044.055 
70,606,273 
74,650.328 

3.864.727 
66.083.909 
69,948.636 

Bam 

Condensate 
1 .525,35 8 
1,220,972 
2.746,330 

1,659,507 
1,261,389 
2,920,896 

1.874.934 
1,370,312 
3,245,246 

2,550.5 25 
1.36 I , I  85 
3.91 1,710 

2,804,888 
1,618,506 
4,423,394 

3.196.280 
1,819,342 
5.01 5,6 22 

3,528,057 
1,879,664 
5.407.7 2 1 

3,67 3.08 I 
2,505,535 
6,178,616 

3,035,489 
2,45 5,899 
5.491.388 

2,905,943 
2,280,664 
5 . I  86,607 

2,801,992 
1,887,036 
4,689,028 

2,874,298 
2,254,324 
5,128,622 

2,394,207 
2,182,481 
4.576,688 

2,401,954 
2,210,094 
4,612,048 

2.1 18,324 
2,190,689 
4,309,013 

2,274,973 
2,4 1 7,04 3 
4,692.0 16 

2,209,640 
2,396,916 
4,606,556 - 

?IS 

Total oil and 
condensate 
15,735,990 
96,817,4 1 I 

1 1 2.5 5 3 A 0 1 
10.84 1,368 
98,486,685 
109,328.053 

9,817.752 
100,165,305 
109,983.05 7 

9,993,785 
103,869,623 
1 13,863,408 

I 1,581,790 
107,584,687 
119.166.477 

11,355,953 
1 12,834,798 
I24.190,751 

11.06 1,875 
114,940,576 
126.002.451 

10,405,331 
118,205,994 
128.61 1.325 

9,048,726 
120,178,135 
129,226.861 

8,686.1 IO 
119,46 1,787 
128.147.897 

8,814,899 
109,595.07 I 
118.409.970 

8,605,012 
101.920,212 
110,525,224 

7,569,550 
93.4 I 6,136 
100,985,686 

8,001,419 
90,693,546 
98,694,965 

6,497,275 
88,565,260 
95,062,535 

5,996.5 37 
86,132,338 
92,128.875 

5,926,635 
81,296.01 1 
87,222,646 

2,146,946 6,076,663 
2,469,061 77,288,162 
4,616,007 83,364,825 

2.150.213 6.194.268 

2,246,706 6.1 I 1,433 
3,128,323 69,212,232 
5,375,029 75,323,665 

Water 
1,862,902 

9751 2,336 
99,375.2 38 

3,839,406 
113,139,221 
116,978,627 

4,470,887 
1 27,28 3 5  2 I 
131,754,408 

7.1 3 1.448 
138,760,709 
145'892,157 

10,600,522 
I50,26 1,064 
160.861.586 

1 3.5 33.78 1 
158.1 77,814 
171.71 1.595 

16,198,320 
167,575,219 
183.773.5 39 

17,020,379 
195,073,824 
212,094,203 

16,929,938 
210,505,804 
227,435.742 

18,593,311 
226,808,233 
245.401,544 

18,860,437 
206,386,656 
225,247.093 

20.41 5,149 
196,174.21 1 
216,589,360 

20,659.1 28 
199,9795 IO 
220.638.638 

26,544.5 06 
204,598,067 
231 J42.573 

24,324,927 
208,39 1,779 
232.7 16.706 

26,825,257 
212,782,479 
239.607.736 

30,505,354 
219,653,564 
250,15 8,918 

37,902,386 
227330,311 
265 732 697 - 
42,422.3 18 
234,007,732 
276,430,050 

44,915,908 
237,812,516 
m2.728.424 

Casinghead 
gas 

39,954,895 
269,373,304 
309,328.1 99 

35,895.1 43 
275,932,682 
31 1,827,825 

27,183,166 
272,556,376 
299.739.542 - 

20.99 1.9 I3 
270,538,055 
291.529.968 

18,467,730 
276,863,641 
295,331,371 

15,222.7 39 
286,076.86 1 
301,299,600 

13,928,329 
28 1,7 2 2,9 38 
295.651.267 

13,140,201 
279.61 2,600 
292.75 2.801 

12,964,592 
282,222,689 
295.187.281 

1 1,066,422 
292,907,627 
303,974,049 

. 11573,567 
291,253,975 
302,827,542 

12,314,515 
2593 35.5 32 
271,850,047 

12,932,204 
250,718,587 
263.650.791 

14.6 I 2.3 36 
289,089,197 
303,701.5 33 

14,046,453 
29 1,662.5 IO 
305,708,963 

10.15 7,080 
269,673,315 
279,830.395 

10,248.132 
256,711,369 
266,959,501 

11,996>782 
240,806,74 3 
252 803 525 r 
14,220,937 
23 1,337,158 
245,558,095 
16,758.542 
213,455,871 
230,214,413 

Thousand cubic f t  

Dry gas 
319,54 I ,I 75 
157,725,609 
477,266.784 

304,909.639 
170,015,467 
474.925.406 

321,553533 
17 1,932~ 32 
493,485.665 

405,718,222 
195,430,490 
601,148.7 12 

441.561.504 
208,128,648 
649.690.152 

483.275.803 
228,035,560 
71 1.31 1,363 

523,356,226 
236,644,443 
760,000,669 

580,374,026 
277,239,086 
857.613.1 12 

538.01 0,671 
280,642,531 
81 8,653.202 

513,961.890 
305519,255 
819.481.145 

546546,676 
298,056,323 
844,602.999 

574,019,873 
35 1,899,738 
925 9 19.6 I 1 

537,186,284 
398,702,355 
935.888.639 

532,780,048 
393,19 1,355 
925,971,403 

504,499,980 
392,897,887 
897.397.867 

5 1 7.649,8 26 
403,395.146 
921.044.972 

521,800,291 
395,558,468 
917,358,759 

528,286,348 
378.05 8A6 1 
906,344,309 

549,998,586 
367,157,004 
917.155,590 
549,605.036 
352,496,795 
902,101 .83 I 

*et 

Total gas 
3 59.496.07 0 
427,098,913 
786,594.983 

340304,782 
445,948,149 
786,752 93 I 

348,736.699 
444,488,508 
793.225.207 

426.7 10,135 
465,968,545 
892,678.680 

460,029,234 
484,992,289 
945,02 1.52 3 

498,498,542 
514,112,421 
1.01 2.61 0.963 

537.284.555 
518,367,381 

1,055,651,936 

593.514.227 
556,85 1,686 

1.1 50.365.91 3 

5 50,975.263 
562,865,220 

1.1 13.840.483 

525.028.31 2 
598,426,882 

1.1 23.455.194 

5 58, I 20,243 
589,310,298 

1.147,430,54 I 
586,334,388 
61 1,435,270 

1,197.769.658 

550.1 18,488 
649.420.942 

1,199.539.430 

547.392.384 
682,280,552 

1,229,672.936 

5 18.546.433 
684,560,397 

I ,203.106,830 

527.806.906 
673,068.46 1 

1,200.875.367 

532,048,423 
652,269,837 

1,184,3 18,260 

540,283,130 
6 18,865,204 

1,159,148,334 

564.219.523 
598,494,162 

1,162.7l3.685 
566.363.578 
565,952.666 

1,132,316,244 
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SOUTHEAST 
NEW MEXICO 

NORTH WEST 
NEW MEXICO 

60 65 70 75 80 
YEAR 

FIGURE  PRODUCTION OF CRUDE OIL AND CONDENSATE IN m m  AND NORTHWEST NEW MEX- 
ICO, ~WTHROUGH 1980 (data from New Mexico Oil Conservation Division). 

TABLE I'I~OMPARISON OF 1979 AND 1980 OIL PRODUCTION IN NEW 
MEXICO (data from New Mexico Oil Conservation Division). 

Oil uroductlon (bbls) 

1979 

Crude oil 

Southeast 

Northwest 

Total 

Condensate 

Southeast 

Northwest 

70,606,273 

4,044,055 

74,650,328 

2,848,172 

2.150.213 

1980 

66.083.909 

3.864.727 

69.948.636 

3.128.323 

2,246,706 

Total 4,998.385 5,375,029 

~ ~ ~~ 

Increase Decrease -- 

4,522,364 

179.328 

4,701,692 

-- 

280.151 

96,493 

376.644 
-- 

TABLE 1 8 4 "  MEXICO CRUDE OIL AND CONDENSATE PRODUCTION 
FOR 1980 RANKED BY COUNTY (data from New Mexico Oil Conserva- 
tion Division). 

Percent  of t o t a l  
Rank County Locat ion B b l s  s t a t e  product ion 

1 Lea SE 49,535,060 65.8 

2 Eddy SE 15,996,147 21.2 

3 San Juan Nw 2,740,038 3.6 

4 Chaves SE 2,158,238 2.9 

5 Rio Arriba Nw 2,090,343 2.8 

6 R o o s e v e l t  SE 1,522.787 2.0 

7 McKinley Nw 912.053 1 . 2  

8 Sandoval  Nw 368.999 0.5 

T o t a l  s t a t e  crude o i l  and 75,323.665 100.0 

- 
condensate  product ion 
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Although production from New Mexico’s largest pool 
declined significantly in 1980, crude oil production 
from other sources in southeast New Mexico declined by 
only 780,999 bbls from 1979. Crude oil production in 
1980 in southeast New Mexico excluding production 
from the Empire Ab0 Pool was 57,084,166 bbls com- 
pared to 57,865,165 bbls in 1979. This less significant 
decline has been due to the most extensive drilling activ- 
ity in New Mexico’s history; higher completion rates; 
and more oil produced from infill wells, oil and gas ex- 
tensions, and new discoveries in older pools during 
1980, Production levels in several pools are increasing 
due to a favorable response from water or gas injection 
wells that have been drilled in the last few years. The 
southeast’s Chaves County, which had ranked fifth in 
the state in total oil production in 1979, increased pro- 
duction in 1980 and became the fourth ranking county 
in production, exchanging positions with the north- 
west’s Rio Arriba County. Production from Roosevelt 
County, however, declined slightly from the previous 
year. 

Total southeast oil production in the first quarter of 
1981 amounted to 17,983,322 bbls, representing a 
decline of 7.86 percent compared to the first quarter of 
1980. Crude oil production was 16,608,77 1 bbls, declin- 
ing 8.35 percent from the first quarter of 1980, and con- 
densate production was 1,37435 1 bbls, declining 1.34 
percent. As of January 1, 1980, there were 19,422 oil 
wells in southeast New Mexico, which included 3,180 in- 
put wells and 2,260 temporarily abandoned and shut-in 
wells. As of January 1, 1981, there were 19,854 oil wells 
in southeast New Mexico or an increase of 432 wells 
from the previous year, which included 3,208 input 
wells and 2,629 temporarily abandoned and shut-in 
wells. 

Northwest New Mexico 
Northwest New Mexico’s San Juan Basinis primarily 

a gas rather than an oil province. The northwest region 
comprising Rio Arriba, San Juan, McKinley, and San- 
doval Counties contributed only 8.1 percent of total 
crude oil and condensate production in 1980. The region 
produced only 5.5 percent of the state’s crude oil but 
almost 42 percent of condensate production. Although 
production of crude oil in northwest New Mexico in- 
creased by almost 3 percent from 3,929,717 bbls in 1978 
to 4,044,055 bbls in 1979, production decreased to 
3,864,727 bbls in 1980 or 179,328 bbls less than 1979 
and 64,990 bbls less than 1978. A comparison of 1978, 
1979, and 1980 production of crude oil in the four 
northwestern counties is shown below. 

Crude oil (bbls) 

County 1978 1979 1980 

Rio Arriba 1,080,779 1,485,3 18 1,485,344 
1,323,499 1,126,256 1,098,331 San Juan 

McKinley 1,159,301 1,074.328 912,053 
Sandoval 366,138 358,153 368,999 

Total 3,929.7 17 4,044.055 3,864.727 

The northwest county with the greatest decrease in 
crude oil production in 1980 was McKinley County, 
which produced 162,275 bbls less than in 1979. San 

Juan County also had a decrease in production, produc- 
ing 27,925 bbls less than the previous year. Rio Arriba 
County’s crude oil production, however, was only 1,974 
bbls less than 1979, and Sandoval County produced 
10,846 bbls more in 1980 than in 1979. 

Condensate production from the northwest 
amounted to 2,246,706 bbls in 1980. Although only Rio 
Arriba and San Juan Counties reported condensate pro- 
duction in 1980, production increased by 96,493 bbls 
compared to the previous year’s production. Conden- 
sate production for 1979 and 1980 in the northwest is 
shown below. 

Condensate Production (bbW 

County 1979 1980 

San Juan 1,574.610 1,641,707 
Rio Arriba 575,481 604.999 
Sandoval I22 
McKinley - 

- 
- 

Total 2,150,213 2,246,706 

Crude oil production for the first quarter of 1981 in the 
northwest was 1,278,443 bbls, reflecting an increase of 
235 percent compared to the first quarter of 1980. Con- 
densate production for the first quarter of 1981 was 
867,996 bbls. By the end of 1980, there were 2,239 oil 
wells in northwest New Mexico of which 619 were tem- 
porarily abandoned or shut-in wells. This total com- 
pared with 2,104 oil wells in the northwest at the end of 
1979 which included 363 injection wells and 426 tempo- 
rarily abandoned or shut-in wells. The number of wells 
increased in 1980 by 135 oil wells from 1979. 

Gas production 
Although total natural gas production in New Mexico 

declined from the previous year, 1980 was the 15th con- 
secutive year that production has exceeded 1 trillion cu 
ft. Total 1980 gas production of 1,132,316,244 thousand 
cu ft, however, was the lowest since 1970 when pro- 
duction was 1,123,455,194 thousand cu ft. Production 
in New Mexico from 1966 through 1980 amounted to 
17,272,815,774 thousand cu f t  for an average of 1.15 
trillion cu ft a year. Total gas production in 1980 de- 
clined from 1979 production by 30,397,441 thousand cu 
ft, representing a decline of 2.61 percent. Although total 
gas production increased in northwest New Mexico, 
production declined significantly in southeast New Mex- 
ico due to an 8 percent decline in dry gas production in 
Eddy County qnd an 8.8 percent decline in casinghead 
gas production in Lea County. Both casinghead and dry 
gas production declined in New Mexico in 1980 with 
casinghead gas production of 230,214,413 thousand cu 
ft in 1980 compared to 245,558,095 thousand cu ft in 
1979, and dry gas production of 902,101,831 thousand 
cu ft in 1980 compared to 917,155,590 thousand cu ft in 
1979. Table 19 shows a comparison of 1980 and 1979 
gas production with increases and decreases in produc- 
tion. Fig. 15 compares natural gas production from 
1960 through 1980 in southeast New Mexico, which in- 
cludes Chaves, Eddy, Lea, and Roosevelt Counties, and 
northwest New Mexico, which includes McKinley, Rio 
Arriba, San Juan, and Sandoval Counties. 
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TABLE I~ -~OMPARISON OF 1979 AND 1980 GAS PRODUCTION IN NEW 
MEXICO (data from New Mexico Oil Conservation Division). 

Gas production (thousand cu rt) 

1979 1980 Increases Decreases 

Dry 
Southeast 367.157.004 352.496.795 14,660,209 
Northwest 549,998,586 549,605,036 393.550 

Total 917,155,590 902.101.831 15,053,159 

Casinnhead 

Northwest 14,220,937 16.758.5112 2.537.605 

Total 245,558,095 230,214,413 15.343.682 

Total gas 
Southeast 598,494,162 565,952,666 32,591,496 
Northwest 564,219,523 566,363.578 2,144,055 

Total 1,162,713,685 1.132.316.294 30.397.441 

Southeast 231,337,158 213,455,871 17,881,287 
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Southeast New Mexico 
Natural gas production in southeast New Mexico in 

1980 was 565,952,666 thousand cu ft compared to 
598,494,162 thousand cu ft in 1979, representing a 
decline of 5.44 percent. Of the total 1980 gas production 
in the southeast, dry gas production was 352,496,795 
thousand cu ft or a 3.99 percent decline from 1979, and 
casinghead gas production was 213,455,871 thousand cu 
ft or a 7.73 percent decline. Casinghead gas production 
has been declining steadily since 1975 when production 
was 291,662,510 thousand cu ft. Dry gas production has 
declined since 1976 when production reached a peak of 
403,395,146 thousand cu ft. An additional 12,800,172 
thousand cu ft of casinghead gas was produced in 1980 
but was reinjected and used in pressure maintenance 
projects. 

Formations within the Pennsylvanian System, par- 
ticularly the Morrow Formation, continued to be the 
favorite targets of companies drilling for natural gas in 
New Mexico. The most significant production increases 

FIGURE IS-PRODUC~ON OF NATURAL GAS IN SOUTHEAST AND NORTHWEST NEW MEXICO. 1960 
THROUGH 1980 (data from New Mexico Oil Conservation Division). 
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in 1980 compared to the previous year came from 30 gas 
pools, and 22 of these were producing from Pennsylva- 
nian formations. The 30 gas pools having the largest 
production declines, however, included 23 pools also 
producing from Pennsylvanian formation. Total gas 
production from southeast New Mexico for the first 
quarter of 1981 amounted to 138,988,183 thousand cu 
ft, a decline of 4.7 percent from the first quarter of 
1980. Dry gas production was 89,411,899 thousand cu ft 
and casinghead gas production was 49,576,284 thou- 
sand cu ft of the total gas production. In the first 
quarter of 1981, dry gas production declined by 2.24 
percent in southeast New Mexico and casinghead gas 
production declined by 8.85 percent compared to the 
first quarter of 1980. Fig. 16 shows the production of 
dry gas and casinghead gas in southeast New Mexico 
from 1960 through 1980. 

Northwest New Mexico 
In 1980, natural gas production for northwest New 

Mexico was 566,363,578 thousand cu ft, an increase 
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of 2,144,055 thousand cu ft over production in 1979. 
Although dry gas production declined by 393,550 thou- 
sand cu ft from the previous year, casinghead gas pro- 
duction increa3ed by 2,537,605 thousand cu ft, the most 
substantial increase from one year to the next in over 20 
years. Casinghead gas production of 16,758,452 thou- 
sand cu ft was also the greatest amount produced since 
1965 when production was 18,467,730 thousand cu ft. 
Production, however, has declined considerably since 
the 39,954,895 thousand cu ft produced in 1961. Al- 
though 1980 dry gas production of 549,605,036 thou- 
sand cu ft represented a decline from the previous year, 
it was still greater than any previous year with the excep- 
tions of 1968 and 1972. 

Fig. 17 shows the distribution of dry gas production 
by gas pools in northwest New Mexico in 1980. A signif- 
icant proportion of northwest production comes from 
two of the 97 gas pools in the San Juan Basin, with 53 
percent of 1980 production coming from the Blanco 
Mesaverde Gas Pool, 25 percent from the Basin Dakota 
Gas Pool, and 22 percent from the remaining 95 gas 

CASINGHEAD 
GAS 

DRY GAS 

FIGURE 16-hODUCTlON OF NATURAL GAS IN SOUTHEAST NEW ~ W C O .  1960 THROUGH 1980 (data 
from New Mexico Oil Conservation Division). 
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BLANC0 MESAVERDE 

GAS POOL 

FIGURE 17-DISTRIBUTION OF DRY GAS PRODUCTION IN NORTHWEST 
NEW MEXICO BY POOL, 1980 (data from New Mexico Oil Conserva- 
tion Division). 

pools. Over 67 percent of the 1980 natural gas pro- 
duction in northwest New Mexico came from San Juan 
County, with another 32 percent produced in Rio 
Arriba County. Rio Arriba County led the four north- 
west counties in casinghead gas production with 75 per- 
cent of total production. Table 20 shows 1980 produc- 
tion of natural gas from the four northwest counties. 

The production of natural gas in northwest New Mex- 
ico from 1960 through 1980 is shown in fig. 18. Casing- 
head gas production has contributed a small share of 
total natural gas production in northwest New Mexico 
with a cumulative production of 368.9 billion cu ft for 
the 2 0 9  period, which represented only 4 percent of the 
total gas produced during those years. Dry gas produc- 
tion for the same 20-yr period was 10.1 trillion cu ft. In 
the period from 1960-62, total annual production de- 
clined from 373.4 billion cu ft in 1960 to 340.8 billion cu 
ft in 1962, but from 1963 to the peak production year of 
1968, annual production increased at a steep rate until 
reaching production of 593.5 billion cu ft in 1968. An- 
nual production has fluctuated between 518 and 586 
billion cu ft  since 1967. There have been increases in 
production each year since 1974, however, and 1980 
total gas production in northwest New Mexico was the 
third highest annual production in the history of the San 
Juan Basin gas industry. In 1979, there were 11,025 gas 

TABLE 20-PRODUCTION OF NATURAL GAS IN NORTHWEST N E W  WX- 
ICO IN 1980 (data from New Mexico Oil Conservation Division). 

~ 

Production (thousand cu ft) 

County Dry Ras Casinghead Total 
~~ 

SBn Juan 378.032.010 2.827.823 380,859,833 
Rlo Arriba 110,667,843 12,525.179 183.193.022 

McKinley 30.174 51.661 81,835 

Total 549,605,036 16.758.582 566,363,578 

Srndoval 875,009 1,353,879 2.228.888 

wells in northwest New Mexico, which included 247 
temporarily abandoned or shut-in wells. By the end of 
1980, there were 11,769 gas wells or an increase of 744 
wells in northwest New Mexico, which included 367 
temporarily abandoned or shut-in wells. 

Natural gas liquid production 
In 1980, 34 liquid extraction plants, or one less than 

1979, were operating in New Mexico. Of the 34 plants 
operating, 28 were in southeast New Mexico and six 
were in the northwest. Total plant intake for the 34 
plants was 969,047,250 thousand cu ft, which was 
29,689,931 thousand cu ft less than intake in 1979. Of 
the total intake, 500,505,994 thousand cu ft  went to 
southeast plants and 468,541,256 thousand cu ft went to 
northwest plants. Liquid production in 1980 was 
29,161,211 bbls, representing a decrease of 636,915 bbls 
from 1979 liquid production. The New Mexico Oil and 
Gas Engineering Committee reported New Mexico ex- 
traction plant production for 1980 as shown below. 

Southeast Northwest Total 
(28 plants) (6 plants) (34 plants) 

Bbls gasoline 11,977,859 2,300,272 14,278.131 
Bbls butane 3,339,687 3,135,106 6,474,793 
Bbls propane 4,146,804 4,261.483 8,408.287 

Drilling and development 
There were 2,281 well completions in New Mexico 

during 1980, which represented a 20 percent increase 
over the 1,899 wells completed in 1979. By comparison, 
well completions in 1979 increased by 23 percent over 
1978. The total number of well completions, which in- 
clude oil wells, gas wells, service wells, plugged and 
abandoned wells, and temporarily abandoned wells, has 
been increasing steadily over the past 10 yrs. Table 21 

TABLE 2 1 4 1 L .  GAS. SERVICE. AND TEMPORARILY ABANDONED WELLS 
COMPLETED IN NEW MEXICO IN 1980; districts 1 and 2 are southeast 
New Mexico; district 3 is northwest New Mexico; and other counties 
are San Miguel, Union, Colfax, Curry. De Baca, Harding, Hidalgo, 
Otero, and Quay (data from New Mexico Oil Conservation Divi- 
sion). 

Districts District Other Total 
1b2 3 Counties State 

692 
Oil well Completions 
New oil well completions 551 138 
Oil wells drilled deeper 4 1 5 

44 1 45 
2 22 

Oil wells plugged back 
20 

0 24 
Oil wells reentry 

24 Additional zone 

Gas Well Completions 
New gas well completions 299 831 

Subtotal -m- -m- -788- 

1130 
Gas wells drilled deeper 0 12 12 
Gas wells plugged back 29 8 3I 
G ~ S  wells reentry 
Additional zone 

Subtotal 

4 3 
18 15 -m- - 

-350- 

7 
33 -m- 

New completions 31 7 2 40 
service well Completions 

Wells plugged back 0 0 
Wells reentry 

Plugged b Abandoned Wells 143 
25 1 PLA wells reentry - 

2 2 4 
Subtotal -3%- + -I- -m- 

185 
26 

29 13 New PbA wells 
-5- -f5- -xi- 

1 18 
0 1 

Subtotal -m- -r- 
mu 121s 1091 15 2281 

Subtotal -168- 

Temporarily Abandoned Wells 
17 New temporarily abandoned 

Temporarily abandoned reentry 1 -n- 
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FIGURE 18-CA9lNGHEAD AND DRY GAS PRODUCTION IN NORTHWEST NEW MEXICO. 1960 THROUGH 
1980 (data from New Mexico Oil Conservation Division). 

shows well completions by district in New Mexico in 
1980. There were 788 oil well completions in 1980 com- 
pared to 571 in 1979, 1,219 gas well completions com- 
pared to 995 in 1979, and 21 1 dry holes compared to 250 
in 1979. The 1,219 gas well completions make 1980 the 
third consecutive record-breaking year for gas well com- 
pletions. The total oil, gas, and dry hole completions of 
2,218 represents the largest number of completions ever 
attained, exceeding the record of 2,205 completions in 
1957. Total footage drilled in New Mexico during 1980 
was 11,278,025 ft, compared to 9,198,144 f t  drilled in 
1979 and 8,448,802 ft drilled in 1978. 

Southeast New Mexico 
Continuing the trend of the pasf four years, drilling 

and development in southeast New Mexico was active in 
1980 and into 1981. In the first quarter of 1981, more in- 
tents to drill had been filed with the New Mexico OCD 
(Oil Conservation Division) than in the first quarter of 
1980. According to the OCD, 646 oil well completions, 
350 gas well completions, and 168 dry holes were re- 
corded in southeast New Mexico during 1980. The aver- 

age total depth of new wells completed in 1980 in the 
southeast districts was 4,901 ft for oil wells, 8,987 ft €or 
gas wells, and 6,250 ft for dry holes. The number of oil 
and gas well completions in the first quarter of 1981 re- 
mained at about the same level as the 1980 average 
quarterly completion rates, but {the number of dry hole 
completions increased slightly. There were 162 oil well 
completions, 83 gas well completions, and 52 dry holes 
reported for the first quarter of 1981. Table 22 shows 
well completions for southeastern New Mexico’s dis- 
tricts 1 and 2. Total footage drilled in southeast New 
Mexico in 1980 was 6,527,018 ft, compared to 5,392,823 
ft drilled in ,1979. Footage drilled in the first quarter of. 
1981 was 1,777,495 ft. . 

Northwest New Mexico 6 .  

The number of oil well and gas well completions in 
northwest New Mexico increased by 12 percent over the 
previous year. Table 23 shows well completions for the 
San Juan Basin in 1980, .which included 142 oilswell 
completions and 869 gas well completions compared to 
98 oil well completions and 709 gas well completions in. 
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TABLE 22-OIL AND GAS WELLS COMPLETED IN SOUTHEAST NEW MEX- 
i c o  IN 1980. P&A = plugged and abandoned; T-A = temporarily 
abandoned; New = new well completions; DD = drilled deeper; 
PB = plugged back; RE = re-entry; and AZ = additional zone 
(data from New Mexico Oil Conservation Division). 

Well Completions for Southeast New Mexico 
-1980- (District 1 L 21 

County 0 2  

Chavea 
New 109 
PB 0 
RE 3 
A2 
Total & 

Eddy 
New 159 
DD 2 
PB 8 
RE 6 
A2 
Total & 
Lea 
New 266 
DD 2 
PB 36 
RE 11 
A2 22 
Total 

Roosevelt 
New 20 
RE 
Total 6 

Southeast 
Totals 

Nev 554 
DD 4 
PB 4 1  
RE 20 
A2 24 
Total Sm 

E injection 

4? 
2 
0 
2 n 

142 
0 
13 
1 
9 m 

110 25 
0 0 
14 0 
3 1 
7 rn 26 - 

299 25 
0 
29 
4 1 

2% 

others pcR 

35 

9 

zf 

1 52 
0 
0 
5 
0 r 57 

5 48 
0 0 
0 0 
1 IO 
0 0 z 53 

8 
1 v 

6 143 

1 25 

7 m 

E 

3 

3 

3 
0 
0 
0 

; 
10 

1 

rr 
1 

? 

17 

1 

I3 

1979. The greatest number of oil well completions in 
1980 in northwest New Mexico was recorded in Rio 
Arriba County with 73 completions. McKinley County 
reported 33 oil well completions followed by San Juan 
County with 19 oil well completions and Sandoval 
County with 17 oil well completions. San Juan County 
led the four northwest counties with 609 gas well com- 
pletions or 70 percent of the total. Rio Arriba County 
reported 243 gas well completions and Sandoval County 
17 gas well completions. There were no gas well comple- 
tions reported in McKinley County. 

There were no new pools established by the New Mex- 
ico OCD in 1980 in northwest New Mexico. Table 24 
shows oil well completions by pool and stratigraphic 
unit. The greatest number of oil well completions in a 
pool occurred in the West Lindrith-Dakota Gallup Pool 
and the Chacon Dakota Pool, with each reporting 32 
completions for a combined total of 46 percent of the oil 
well completions in the San Juan Basin. The West 
Lindrith-Dakota Gallup Pool located in Rio Arriba 
County was discovered in 1959, but the New Mexico 
OCD did not authorize the establishment of the pool 
until March 1972. Increased activity in low permeable 
oil wells has resulted from an enhanced economic situa- 
tion due to the recent increases in the price of crude oil. 
The 1980 production for the West Lindrith-Dakota 
Gallup Pool was 580,238 bbls, and the accumulative 
production to date for the pool has been 2,627,853 bbls. 
As of January 1,1981, there were 127 wells in the pool. 
The Chacon Dakota (associated) Pool discovered in 
1974 is located on the southeastern flank of the San 
Juan Basin, occurring in both Rio Arriba and Sandoval 
Counties. As of January 1, 1981, there were 71 wells in 
Rio Arriba County within this pool and 39 wells in 
Sandoval County. The accumulated oil production 
from the Chacon Dakota Pool as of January 1, 1981 

TABLE 23-01L AND GAS WELLS COMPLETED IN NORTHWEST NEW MEX- 
ICO IN 1980. P&A = plugged and abandoned; T-A = temporarily 
abandoned; New = new well Completions; DD = drilled deeper; 
PB = plugged back: Re = re-entry; and AZ = additional mne 
(data from New Mexico Oil Conservation Division). 

~ _ _ ~  ~ 

well Cmletions for San Juan Ensin 
1980 - (District 31 

C m  0 2  

McKinley 
N W  35 0 
RE 
Total 4 : 

4 s  
l 7 z  

Rio ArriLu 
No., 71 ' 216 
DD 1 11 
PB 1 4 
A2 
Total 

Sandoval 
New 
Total 

San Juan 
17 598 New 

DD 0 1 
PE 0 I 
RE 2 3 
AI 
Total 

17 

(District 31 
New 138 831 
DD 1 12 
PB 1 8 
IIE 2 3 
A2 
Total & 8% 

injection o m  V z  

6 

s 
l o  
l+ 

1 
0 
0 

P 
1 L + a 
0 12 
0 0 
0 0 
2 0 1 
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1 
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0 
0 

I 
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New- new well complctiona 
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PE- plugged Luck 
RE- re-entry 
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TABLE 2 4 4 1 L  WELL COMPLETIONS IN NORTHWEST NEW MEXICO IN 
1980 BY POOL AND STRATIGRAPHIC UNIT (data from New Mexico oi l  
Conservation Division). 

Total percent of 
Name of Pool oil-well total 

completions completions 

Gallup Sandstone 

Bisti 5 
Cha Cha ............................. 4 
Devils Fork.......................... 1 
Escr i to . . . . . . . . . . . . . . . . . . . . . . . . .  .... 4 
Lybrook 10 
Miguel Creek ........................ 14 
Nageezi............................. 3 
otero............................... 3 
Verde............................... 1 

0 Wildcat............................. - 

............................... 

............................. 

- 
Formation total ................... 53 38 

Dakota-Gallup 

ojito ............................... 1 
South tindrith.....,................ 2 

32 West Lindrith....................... - - 
Formation total ................... 35 25 

Dakota Sandstone 

Chacon.............................. 32 
Marcelina........................... 1 
Salt Creek Dakota.................,. 1 

1 Wildcat.............................. - - 
Formation total................... 35 25 

Mesaverde Sandstone 

Chacon Wash......................... 3 
Francincan Lake ..................... 1 
Red Mountain........................ 2 

2 star................................ - - 
Formation total................... 8 6 

HoEpah Sandstone 

Rospah Lower Sand................... 2 
South lfoospah Lower Sand............. - - 5 

Formation total................... 7 5 

lntrada Sandstone 

Wildcat............................. 2 1 

Grand total....................... 140 100 
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was 1,703,837 bbls. The formation with the greatest 
number of completions was the Oallup Sandstone with 
53 well completions, which accounted for 38 percent of 
total oil well completions in northwest New Mexico. 
There were 35 oil well completions in the Dakota Gallup 
pools and 35 completions in the Dakota Sandstone 
pools, 8 completions in the Mesaverde Group, and 5 
completions in the Hospah Sandstone poofs. There were 
also two wildcat completions in the Entrada Sandstone. 

The greatest number of 1980 gas well completions in 
the San Juan Basin took place in the Dakota Sandstone, 
with all 373 completions occumng in the Basin Dakota 
Pool. Table 25 shows gas well completions during 1980 
in northwest New Mexico by pool and stratigraphic 
unit. There were 221 completions in the Mesaverde 
Group with 218 of these completions occurring in the 
Blanco Mesaverde Pool. The Pictured Cliffs gas pools 
had 144 completions, with the largest number coming 
from the Blanco Pictured Cliffs Pool with 40 comple- 
tions and the second largest number coming from the 
South Blanco Pictured Cliffs Pool with 26 completions. 
There were 54 completions in the Chacra unit; 5 in the 
Farmington unit; 17 in the Fruitland unit; 42 in the 
Fruitland Pictured Cliffs unit; 7 in the Gallup unit; 2 in 
the Organ Rock unit; and one each in the Mississippi, 
Greenhorn, and Naciemento units. 

Oil and gas sales 
The widening margin in recent years between the price 

paid for a barrel of crude oil and available supplies 
became even more pronounced in 1980 as the average 
price paid for a barrel of crude oil almost doubled 
from that of the previous year while production 
declined. According to the New Mexico Oil and Gas 
Accounting Division, total oil sales in 1980 amounted to 
$1,799,007,174 for 74,907,598 bbls of crude oil at  an 
average price of $24.01 bbl. The average price for a bar- 
rel of crude oil in 1979, by comparison, was $9.92 per 
bbl less or $14.09 per bbl for 79,058,793 bbls valued at 
$1,114,525,614. Table 26 shows oil and gas sales for 
New Mexico in 1980. The average price for a barrel of 
crude oil in 1977 was $9.21, and the average price in 
1975 was $4 to $5. Although crude oil production in 
1975 was 94.6 million bbls or 19.7 million bbls more 
than that produced in 1980, the value of 1975 produc- 

TABLE 2 5 - G ~  WELL COMPARISONS IN NORTHWEST NEW MEXICO IN 
1980 BY POOL AND STRATIGRAPHlC UNIT (data from NCW Mexico oil 
Conservation Division). 

Name of pool 
Total gas-well 
completions 

Bloomfield......................... 5 
Harris Mesa..........,............. 1 
Largo.............................. 5 
Otero.............................. 16 
RuSty...........................r.. 10 
Undesignated ....................... 3 

14 Wildcat............................ - 
Formation total.................. 54 

Dakota 

373 

Formation total.............,.... 373 

Basin...................,.......... - 

Total gas-well 
Name of pool completions 

Farmington 

Aztec.............................. 1 
BiSti..........,................... 1 
Bloomfield.......,...*............. 1 
South Gallegos. .................... 1 

1 Wildcat........,................... - 
Formation total.................. 5 

Fruitland 

Aztec..........,......... .......... 4 
B l a n c o . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
Flora Vista........................ 1 
Mt. Nebo........................... 1 
South Gallegos..,..,............... 3 
Ondesignated....................... 4 

3 Wildcat.....................,...... 

Fonaation total.................. 17 

- 

Fruitland-Pibtured Cliffs 

WAW................................ 35 
Harper Hill........................ 2 
South Los Pinos.................... - 5 

Formation total.................. 42 

Gallup 

BS Mesa............................ 2 
Flora Vista..................,....b. 1 
Largo.............................. 1 
Otero.............................. 1 
Wildcat............................ - 
Formation total..,.. .............. 7 

2 

Mesaverde 

B l a n c o . . . . . . . . . , . . . . . . . . . . . . . . . . . . .  218 
Undesignated....................... 1 

'2 Wildcat............................ - 
Pormation total.................. 221 

Pictured Cliffs 

Aztec.............................. 5 
Ballard............................ 15 

40 Blanco.............................. 
Choza Mesa....,.................... 5 
East Blanco.........,.............. 1 
Fulcher Xutz....................... 10 
Gavilan...........,................ 2 
Gobernador......................... 1 
P G t w i n . . . . . . . . . . . . . . . . . . . . . . . . . . . . .  1 
South Blanco....................... 26 
Tapacfto.... ....................... 10 
West Xutz.......................... 20 
Undesignated....................... 1 

7 Wildcat............................ - 
Formation total.................. 144 

Mississippian 

1 

Formation total........,....,.... 1 

1 Wildcat........................,.... - 
Formation total.................. 1 

- Beautiful Mountain..............*.r 

Greenhorn 

Naciemento 

1 

Formation total.................. 1 

Wildcat.........................,.. - 
Organ Rock 

2 

Formation total...,.............. 2 

Grand total....................., 868 

Wildcat............,............... - 
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TABLE ~ ~ - - ~ I L A N D G A S S A L E S I N  NEW MEXICO, 1980 (New Mexico Oil and Gas Accounting Division, 1980). 

O i l  s a l e s  Percent of s a l e s  volume 
Volume Value S t a t e  Federal Pr ivate  , Indian Percent 

C O l l n t y .  (bbls) (dol lars)  Pr ice  land land land land of t o t a l  - - - - -  
Chaves 2,145,365 70,646,740 32.92 .33 .31 .36 .03 
Eddy 16,043,948 390,682,965 24.35 ' .51 .46 .04 .21 
Lea 49,626,157 1,149,244,554 23.15 .53 .22 .25 .66 
McKinley 811,402 23,020,572 28.37 .08 .48 .28 .15 . 01 
R w s e v e l t  1,518,784 44.733,124 29.45 .16 .43 .41 .02 

.43 .03 

.61 

.23 .oi 
R i o  Arriba 
Sandoval 
San Juan 

1,957; 273 50,974,951 26.04 .03 .53 . 01 
251,383 8,073,362 32.11 .39 

2,553,286 61,630,906 24.13 .06 .65 .os 
Total o i l  s a l e s  74,907,598 1,799,007,174 24.01 .48 .31 .20 .02 1-00  ................................................................................................................. 
Gas s a l e s  

C- 1,000 c u . i t .  

Chaves 10,662,411 20,301,254 1.09 -44 ..46 .10 . 01 

Lea 330,329,848 499,477,474 1.51 -41 . .24 .35 . .30 . Eddy 

McKinley 9,283 7,703 .82 .54 .46 
R w s e v e l t  4,000,148 6,250,357 1.56 .10 .62 .28 
R i o  Arriba 170,505,560 342,733,324 2.01 .06 .14 -20 .15 
Sandoval 1,815,863 5,583,464 3.07 .13 .87 
San Juan 377,149,462 711,212,911 1 .88  .09 .85 . 0 3 . !  -03 .34 
Iiardinp 775,689 199,273 .25 .02 .98 

Total  gas  s a l e s  1,107,725,977 2,000,186,946 1 .80  .22 .59 .15 .04 1.00 

212,477,413 411,421,186 1.95 .27 .57 .16 .19 

Total s a l e s  $3,799,194,120 

tion was $770.6 million or $1,028.4 million less than the 
value of 1980 production. Production from state land 
accounted for 48 percent of crude oil sales volume in 
1980, and 66 percent of the total volume came from 
sales in Lea County. 

Total gas sales in 1980 amounted to $2,000,186,946 
for 1,107,725,977 thousand cu f t  at an average price of 
$1.80 per thousand cu ft. The 1980 average price was 
$0.41 more than the $1.39 average price in 1979. 
Although gas production in 1979 was 1,139,926,636 
thousand cu ft or 32,200,659 thousand cu ft more than 
1980 production, the value of 1979 production was 
$1,591,114,510 or $409,072,436 less than the value of 
1980 production. In 1975, natural gas production was 
1.2 trillion cu ft or about the same as 1980 production, 
yet the value of the 1975 gas production was $452.4 
million compared to over $2.0 billion for 1980 gas pro- 
duction. Over one-half of the gas sales volume in New 
Mexico in 1980 came from federal land with 21 percent 
from state land. The greatest volume came from San 
Juan County with 377,149,462 thousand cu ft of pro- 
duction for sales amounting to $711,212,911 at an 
average price of $1.88 per thousand cu ft. 

Projection of gas production 
In 1975, the New Mexico Bureau of Geology (Office 

of the State Geologist) made its first oil and gas produc- 
tion projections. Since then, the Bureau has updated the 
projections periodically, and this will be the third revi- 
sion. Two projections, a higher and lower projection, 
were constructed for natural gas production in New 
Mexico through the year 2000. The last higher and lower 
projections of natural gas production prepared in 1978 
have been revised and updated. Tables 27 and 28 show 
these updated projections in addition to actual 1978-80 
production. Actual gas production in 1979 and 1980 was 
close to the 1978 projection for those years. Southeast 
dry gas production declined slightly less than 3 percent 
in 1979 and 4 percent in 1980 instead of the predicted 
decline of 4 percent in 1979 and 5 percent in 1980. Dry 
gas production in 1981 is projected to be 4 percent less 
than 1980 on the higher projection and 5 percent less 

than 1980 production on the lower projection for south- 
east New Mexico. Dry gas production may decline more 
in 1981 in southeast New Mexico than what is shown on 
the lower projection (table 28) since many of the Mor- 
row gas wells that were cqmpleted 5-10 y r s  ago are 
beginning to decline at an increasing rate, and there 
were large production declines in 1980 from several of 
the most productive gas pools. 

There were 350 gas completions in 1980,64 more than 
in 1979, yet dry gas production declined by 4 percent. 
One development that may help to slow the dry gas pro- 
duction decline in the next several years is the Ab0 tight 
sand productibn that has been established in northwest- 

TABLE 27-HIGHER PROJECTION FOR NATURAL. GAS PRODUCTION IN 
NEW MEXICO, 1981-2000, figures are in billions of cu ft (data from 
New Mexico Bureau of Geology). 

ma= 
Y e n I  91*1 t Pku4 8 -s- Statewide 8 

1978 318.1 -4.4 9 8 . 3  *1 252.8 -5 1.159.2 

-2.05 1,162.0 1979 367.2 -2.9 550.0 n.1 245.6 

1980 3 9 . 5  -4.0 n9.6 - .07 230.2 -6.3 1,132.3 

1981 338.4 -4 544.1 -1 216.4 -6 1,098.9 

Wygar mMse drygas - C-3m.w chase 

1982 321.5 -5 538.7 -1 m1.3 -7 1.061.5 

1983 305.4 -5 527.9 -2 187.2 -7 1.020.5 

1984 290.1 -5 517.3 -2 172.2 -8 979.6 

1985: 272.7 -6 501.8 -3 158.4 -8 932.9 

1986 256.3 -6 486.7 -3 144.1 -9 W7.1 

1987 240.9 -6 472.1 -3 131.1 -9 M4-1 

1988 226.4 -6 457.9 -3 l19.3 -9 803.6 

1989 212.8 -6 444.2 -3 107.4 -10 164.4 

1990 197.9 -7 430.9 -3 95.7 -10 m.5 

1991 184.0 -7 418.0 -3 07.0 -10 689.0 

1992 171.1 -1 405.5 -3 78.3 -10 654.9 

1993 159.1 -7 393.3 -3 70.5 -10 672.9 

1994 148.0 -7 381.5 -3 63.5 -10 593,.0 

1995 137.6 -7 370.1 -3 57.2 -10 561.9 

1996 126.6 -8 355.3 -4 51.5 -10 533.4 

1997 l16.5 -8 341.1 4 46.4 -10 5Q4.0 

1998 107.2 -8 327.5 -4 41.8 -10 476.5 

1999 98.6 -8 314.4 -4 37.6 -10 450.6 
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ern Chaves County. The Federal Energy Regulatory 
Commission has approved a tight gas sand designation 
covering over 1.5 million acres in northwestern Chaves 
County and part of southern DeBaca County. Tight gas 
sand producers can sign wellhead sales contracts at  a 
considerably higher price than what is allowed under 
Section 107 of the Natural Gas Policy Act. Several hun- 
dred wells could be drilled within the next few years 
since completed gas wells are spread over a broad area. 
Because most of the completed wells have low deliver- 
abilities, a large number of wells would have to be com- 
pleted and connected to have much impact on natural 
gas production in southeast New Mexico. 

Dry gas production in 1980 in the San Juan Basin 
declined by 0.7 percent from the previous year, and 
additional declines in 'production are expected in the 
future. Based on the higher projection (table 27), an 
annual decline in production of 1 percent has been pro- 
jected for 1981 and 1982, a 2 percent annual decline for 
1983 and 1984, a 3 percent annual decline for 1985-95, 
and a 4 percent annual decline for 1996-2000. Based on 
the lower projection for northwest New Mexico dry gas 
production (table 28), a 2 percent annual decline has 
been projected for 1982 and 1983, a 4 percent annual 
decline for 1984 and 1985, a 5 percent annual decline for 
1986-95, and a 6 percent decline for 1996-2000. Dry gas 
production has shown an annual increase from 1975-79 
with a slight decline in 1980. The increase in production 
can be attributed to infill drilling in the Blanco Mesa- 
verde and Basin Dakota Gas pools and the drilling in 
marginal zones brought about by more favorable gas 
pricing. The Blanco Mesaverde infiil drilling program 
was started in early 1976, and the Basin Dakota infill 
drilling program was approved in 1979. Infill drilling 
activity, however, has declined in the Blanco Mesaverde 

TABLE 2 8 - b W E R  PROJECTlON FOR NATURAL GAS PRODUCTION IN 
NEW MEJCICO, 1981-2000; figures are in billions of cu ft (data from 
New Mexico Bureau of Geology). 

laar 

Y m r  m * lim I stataide I -cp. 

1978 378.1 4 . 4  y8.3 +I 252.8 3 1,159.2 

1979 367.1 -2.9 550.0 M.1 115.6 -2.05 1,162.1 

1980 352.5 -4.0 549.6 - .07 230.2 -6.3 1,132.3 

1981 334.9 -5 544.1 -1 216.4 -6 1,095.4 

1982 3U.2 -6 533.2 -2 201.3 -7 1,052.7 

drYW ehanse m y -  chanle e . 9 -  raar 

1983 299.1 -6 522.5 -2 187.2 -7 1.wB.8 

1984 281.2 -6 501.6 4 172.2 -8 955.0 

1985 261.5 -7 481.5 4 158.4 -8 901.4 

1986 243.2 -7 457.4 -5 142.6 -10 843.2 

1987 226.2 -7 434.5 -5 m.3 -10 789.0 

1988 110.4 -7 412.8 -5 ll5.5 -10 738.7 

1989 193.6 -8 392.2 -5 104.0 -10 689.8 

u90 178.1 -8 372.6 -5 93.6 -10 614.3 

1991 163.9 -8 354.0 -5 84.2 -10 602.1 

1992 150.1 -8 3.36.3 4 75.1 -10 561.9 

1993 137.2 -9 3l9.5 -5 68.2 -10 524.9 

1994 124.9 -9 303.5 3 u . 4  -10 489.8 

1995 U3.7 -9 288.3 -5 55.3 -10 457.3 

19% 102.3 -10 271.0 -6 48.7 -u 122.0 

1997 92.1 -10 254.7 -6 42.9 -12 389.7 

1998 92.9 -10 2 3 . 4  -6 37.8 -a2 360.1 

1999 74.6 -10 9 5 . 0  4 33.3 -12 332.9 

-12 307.9 m 2000 67.1 -10 211.5 -6 
~~ m 

Gas Pool since most if not all of the prime areas have 
been drilled, and a 2 percent decline in production is ex- 
pected in the next few years. Production from infil 
drilling in the Basin Dakota Gas Pool should cushion 
the decline but not reverse it. 

Projection of crude oil production 
Table 29 shows projections for crude oil production 

in New Mexico for the period from 1981 to 2OOO. Since 
over 90 percent of New Mexico's production and re- 
serves is in the southeast region of the state, no attempt 
was made to give separate production projections 
according to region. Three projections were developed 
allowing for a 5 percent decline in production, a 7.5 per- 
cent decline, and a 10 percent decline. Based on a recent 
study, the New Mexico Bureau of Geology considers the 
projection of a 7.5 percent decline in production to be 
the most likely development. The choice of the 7.5 per- 
cent decline projection is based on the current decline 
rate of 8.35 percent for the first quarter of 1981 and 
7.08 percent decline for the first 6 months of 1981. On 
the basis of the 7.5 percent decline projection, produc- 
tion of crude oil in New Mexico is expected to decline 
from 69,948,636 bbls in 1980 to 64,702,488 bbls in 1981 
and 59,849,802 bbls in 1982. Projecting this rate of 
decline, production is expected to decline to 32 million 
bbls in 1990 and to as low as 14.7 million bbls by 2OOO. 

Reserves 
The New Mexico Bureau of Geology has calculated 

primary and secondary crude oil reserves and natural 

TABLE 29-NEW MEXICO PROJECTED PRODUCTION OF CRUDE OIL. 1981 
THROUGH u)o, 1980 production was 69,948,636 bbls (data from 
New Mexico Bureau of Geology). 

Bbls of crude oil 

Year 58 decline 7.58 decline 108 decline 

1981 

1982 

1983 

1984 

1985 

1986 

1987 

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

1981 - 1990 
1991 - 2000 

Total 

66,451,204 

63,128,614 

59,972,212 

56,973,601 

54,121,921 

51,118,675 

48,847,741 

16,405,354 

44,085,086 

41,880,832 

39,786,790 

37,197,451 

35,907,578 

34,112,199 

32,106,590 

30,786,260 

29,216,917 

27,781,600 

16,395,370 

25,075,601 

533,288,270 

319,299,386 

852,587,656 

61,702,488 

59,849,802 

55,361,067 

51,208,987 

47,368,313 

13,815,689 

40,529,512 

37,489,199 

34,678.064 

32,077,209 

29,671,419 

27,446,062 

25,387,608 

23,183,537 

21,722,271 

20,093,101 

18,586,119 

17,192,160 

15,902,748 

14,710r042 

467,080,930 

214,195,068 

681,275,998 

62,953,772 

56,658.395 

50,992,555 

45,893,300 

41,303,970 

37,173,573 

33,456,216 

30,110,594 

27,099,535 

24,389,581 

21,950,623 

19,755,561 

17,780,004 

16,002,004 

14,401,804 

12,961,623 

11,665,461 

10,498,915 

9.449.023 

8,504,121 

410,031,491 

142,969,139 

553,000,630 



gas reserves for New Mexico as of January 1, 1981. 
Reserve estimates are shown below. 

Reserves as of Januarv 1.1981 - ,  

Crude oil 
Natural gas 

959 million bbls 
17.667 trillion cu ft 

The Bureau of Geology has determined a preliminary 
estimate of primary and secondary crude oil reserves for 
50 major pools in southeast New Mexico to be about 
700 million bbls as of January 1, 1981. Estimates of 
reserves were obtained for the most part by using pool 
production decline curves, and volumetric studies were 
conducted in some of the pools. When a production de- 
cline curve could not be established for a pool, other 
standard engineering procedures were used to estimate 
reserves. By combining the reserve and production data 
for the 50 pools with API (American Petroleum Insti- 
tute) data, which included an average of new reserves 
added from revisions, extensions, and other discoveries, 
the statewide primary and secondary crude oil reserves 
were estimated to be 959 million bbls. 

The natural gas reserve estimate for New Mexico of 
17.667 trillion cu ft is based on calculations of addi- 
tions to reserves through new well completions using 
the volumetric method and the pressure-production 
decline-curve method. A simple volumetric calculation 
was made for gas reserves on a selected well-by-well 
basis of new wells completed in 1975, 1976, 1977, and 
1978. The formulas used to calculate gas reserves on an 
individual well basis were the standard oil industry for- 

TABLE 30-NEW OIL AND GAS RESERVES IN SOUTHEAST NEW MEXICO 
ADDED FROM 1978 COMPLETIONS. The totals of oil and gas pools do 
not include all wells drilled in 1978 in southeast New Mexico (data 
from New Mexico Bureau of Geology). 

~ ~~~ ~ 

Number of Estimated Bbls. 
Formation oil wells Ultimate Recovery 

Capitan 3 28,371 
Yare47 Rivers/Queen 118 2,812,090 
Grayburg/San Andres 73 2,113,265 
Delaware 12 293,431 
Yeso 3 200,536 
Paddock 2 23,647 
Blinebry 10 296,082 
Tubb 8 343,433 
Drinkard 15 682,701 
Ab0 37 5,493.587 
Bone Springs 3 151,090 
noiicamp 5 412,569 
Pennsylvanian 4 285.947 
Cisco 2 182,438 
Strawn 
Mississippian 
Devonian 
Pusselman 
Montoya 
Granite Wash 

1 
1 
3 
2 
1 
5 - 

5,178 
80,299 

218,761 
83,452 
1,240 

287,580 

Total 308 13,995,697 

Formation 
Number of 
gas wells UUCF 

Yates/7Rivers/Queen 36 
Grayburg/San Andres 6 
Glorieta 1 
Tubb 1 
Drinkard 2 
Ab0 
Bone Springs 
Wolfcamp 
Pennsylvanian 
cisco 
Canyon 
Strawn 
Atoka/Morrow 
Mississippian 
Devonian 
Ellenburger 

2 
1 
9 

10 
3 
2 
13 

105 
1 
1 
2 - 

20,463 
1,607 
5,281 
1,332 
1,331 
1,258 

141 
5,736 

10.093 
1,806 

374 
7,940 

226,327 
4,523 
2,515 
6,262 

Total 195 296,989 

mulas for volumetric estimates of gas in ?lace in sub- 
surface reservoirs. In some of the larger and older gas 
pools, the pressure-production declinecurve method 
was used to calculate reserves. The reserves of the 
Blanco Mesaverde and Basin Dakota Gas Pools were 
calculated using this method. About 12 percent or 2.276 
trillion cu ft of New Mexico’s natural gas reserves is 
casinghead gas, and 87 percent or 15.4 trillion cu ft is 
dry gas. 

The Bureau of Geology has calculated oil and gas 
reserves for selected new oil and gas wells completed 
during 1978 in southeast and northwest New Mexico. 
These reserve estimates were obtained by using standard 
oil industry formulas for volumetric estimates of oil or 
gas in place in subsurface reservoirs. Values for poros- 
ity, water saturation, and net effective pay were ob- 
tained from electrical logs recorded soon after the wells 
were drilled. Shut-in pressures and gas gravities were 
observed after the gas wells were completed. Drainage 
areas were based on standard allocated acreage in con- 
junction with well potentials. Spacing of wells is desig- 
nated by the New Mexico Oil Conservation Division ac- 
cording to established pool rules. Well spacing is 
generally 40 acres for an oil we11 and 160 acres for a gas 
well. 

Table 30 shows reserves calculated for 308 selected oil 
wells and 195 gas wells completed in 1978 in southeast 
New Mexico. The Yates, Seven Rivers, and Queen For- 
mations combined had the largest number of oil well 
completions with 1 18 completions. Estimated ultimate 
recovery from these wells was calculated to be 2,812,090 
bbls. The Ab0 Formation with 37 oil well completions 
was calculated to have 5,493,587 bbls of estimated 
ultimate recovery. The Atoka and Morrow Formations 
accounted for the largest number of gas well comple- 
tions with 105, which were calculated to have an 
estimated ultimate recovery of 226,327,000 thousand cu 
ft. Estimated ultimate recovery (table 30) should be 
more accurate than in the past since a majority of the 
wells had at least some production history, and the 
volumetric reserve calculations were modified by 
analysis of past production history where available. 

Reserves were calculated by the Bureau of Geology 
for over 600 gas wells completed in 1978 in 39 gas pools 
in northwest New Mexico. According to the reserve 
study, the drilling in 1978 added 270,191,108 thousand 
cu ft of recoverable reserves. Table 31 shows new gas 
reserves in northwest New Mexico added from comple- 
tions in 1978. Of the reserves added, 51 percent are in 
the Pictured Cliffs Formation. 

TABLE 31-NEW GAS RESERVES IN NORTHWEST N E W  MEXICO ADDED 
FROM 1978 COMPLETIONS BY FORMATION (data from New Mexico 
Bureau of Geology). 

(MCF) 
Format ion recoverable reserves 

Farmington 490,379 
2,376,503 Paradox 

Gallup 812,997 
Fruitland 15,833,208 
Chacra 7,230,746 
Dakota 65,043,131 
Pictured Cliffs 138,931,797 
Mesaverde 39,472,347 

Total 270,191,108 
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by L. B. M a r t i n e z ,  Bureau ofGeorogV 

Production 
Although the climate for extensive development of 

western coal remains uncertain, New Mexico and other 
western states have experienced a significant growth in 
coal production in 1980. New Mexico maintained its 
rank of 13th leading coal-producing state in the natioq 
and has increased production by 157 percent in the last 
10 yrs. Production in New Mexico increased from 7.6 
million short tons in 1970 to 19.5 million short tons in 
1980. The primary reason for increased production in 
the state has been new coal-fired generation station 
capabilities in New Mexico and Arizona. Expectations 
for accelerated growth in production, however, may be 
delayed by factors such as lower electric growth rates 
than previously predicted, higher transportation costs, a 
lessening of the advantage of western low sulfur coal 
over eastern coal because all coal-fired generation sta- 
tions are now required under the Clean Air Act amend- 
ments to have pollution control equipment installed 
regardless of sulfur content, and slower than anticipated 
conversion to coal by utilities and industrial gas users. 
Indecisiveness about coal use may cause problems for 
possible future demand for coal since lead times for 
mine development are now in the vicinity of 8 yrs.  In 
order to meet anticipated demand for coal, new energy 
supply initiatives will be required in western states, 
along with more leasing and development on federal 
coal lands. 

Statewide production 
The production of coal in New Mexico in 1980 in- 

creased by 33.1 percent over 1979 production as New 
Mexico producers extracted 19,480,820 short tons of 
coal in 1980 compared to 14,635,188 short tons of coal 
produced in 1979. Production for 1980 was calculated 
from information reported to the New Mexico Bureau 
of Geology and the Keystone Coal Industry Manual. 
The increase in 1980 production was substantial com- 
pared to increases from one year to the next in the past 
decade. Production in 1979 represented a 15 percent in- 
crease over production in 1978, and 1978 production 
had increased by only 7.5 percent over 1977. Table 32 
shows annual coal production in New Mexico from 1959 
through 1980 based on production figures from the New 
Mexico Bureau of Mine Inspection. According to the 
Bureau of Mine Inspection, the value of New Mexico's 
1980 production was $260,037,421, which represented a 
47 percent increase over the value of $176,399,153 for 
1979 production. The value of production in 1979 rep- 
resented a 43 percent increase over 1978 production, 
and sales in 1978 had increased by 40.5 percent over 
1977. The sales value of coal production in 1970 was 
$21,266,732, and production for that year was 
7,643,319 short tons. While production increased by 157 
percent from 1970 to 1980, sales value of annual coal 
production increased by 1,123 percent. 

The 1980 average price per short ton of coal was ap- 
proximately $13.65, according to the New Mexico Taxa- 
tion and Revenue Department, with prices ranging from 
$6.48 per ton to  $33.58 per ton. The 1979 average price 
per short ton was $12.55, with prices ranging from $5.87 
to $31.29 per short ton. Average New Mexico coal prices 
reported to the New Mexico Bureau of Mine Inspection 
for 1976 through 1980 are shown below. 

Year Price per ton 

1976 S 7.21 
1977 7.39 
1978 9.65 
1979 12.55 
1980 13.65 

Although average prices have increased steadily over the 
past 5 yrs, increases from year to year have been con- 
siderably smaller than price increases for other fossil 
fuels. 

The amount of reported production of coal in New 
Mexico is dependent on the source of the information. 
The 1980 production of 19,480,820 short tons is based 
on information from Keystone combined with mine 
production reported to the New Mexico Bureau of Geol- 
ogy. Data from mines that was not reported to Keystone 
was voluntarily provided by operators to the Bureau of 
Geology. The New Mexico Bureau of Mine Inspection 
reported 19,286,665 short tons for coal production in 
New Mexico in 1980, and Keystone reported 16,500,000 
short tons, and the U.S. Bureau of Mines reported 
18,307,036 short tons. Keystone, which obtains produc- 
tion figures from operators, mining offices, and the 
DOE, obtains production on a voluntary basis in New 
Mexico and does not always report all the mines active 
in the state. In 1980, Keystone did not report production 
from four of the 11 active mines in New Mexico. The 
DOE publishes its information through the U.S. Energy 
Information Administration, which obtains informa- 
tion on a form that does not always distinguish between 

TABLE 32-ANNUAL COAL PRODUCTION IN SHORT TONS, 1959 THROUGH 
1980 ( d a t a  from New Mexico Bureau of M i n e  Inspect ion) .  

1959 
1960 
1 9 6 1  
1962 
1963 
1964 
1965 
1966 
1967 
1968 
1969 

113,046 
235,068 
279,021 
592,869 

2,260,303 
3,354,917 
3,519,265 

3,596,488 
3,582,793 
5,130,653 

2,933,757 

1970 7,643,319 
1971 8,175,059 
1972 8,248,745 
1973 9,350,156 
1974 9,668,700 
1975 9,559,920 
1976 9,980,322 
1977 11,895,411 
1978 12,787,932 

14,635,000 1979 
1980 19,286,665 
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the disposition of the coal-tons of coal mined and tons 
sold. Coal produced but stockpiled during the year is 
therefore not reported. The DOE also only published in- 
formation on a statewide bqis rather than reporting 
mine-by-mine production. The U.S. Bureau of Mines 
recently initiated an accounting system to monitor coal 
sales for the purpose of collecting revenues generated 
from the AML (Abandoned Mine Lands) program. As 
the system is refined, it should provide an accurate 
figure for the tons of coal sold by individiual mines, but 
the system will still not account for any stockpiling of 
coal by the operator. The New Mexico Bureau of Mine 
Inspection, however, collects individual mine produc- 
tion information, the volume of coal that has been sold, 
and the amount of coal that has been stockpiled but also 
reports on a statewide basis. 

For the past 2 yrs, 95 percent of New Mexico’s total 
coal production has been steam coal production and 5 
percent has been coking coal production. Most of New 
Mexico’s coal production comes from the San Juan 
Basin with McKinley and San Juan Counties as the prin- 
cipal coal-producing counties. Production by county is 
shown below. 

County Short tons Percent of state orduetion 

San Juan 12.323.829 
McKinley 5.636.041 
Colfax 1,505,202 

63 
29 
8 

Over 95 percent of New Mexico coal is used strictly for 
its energy content in electric power generation or for 
individual boilers. Much of New Mexico’s coal that can 
be recovered by strip mining is of sub-bituminous to 
bituminous rank. Techniques for strip mining vary 
greatly from simple earth moving truck and shovel 
operations to steam shovel and small and large dragline 
operations. Underground mining operations in New 
Mexico utilize two different techniques to recover coal, 
a longwall system and a continuous miner system. 

Production by mine 
There were nine surface mining operations, one 

underground mining operation, and one underground 
exploration mine in New Mexico in 1980, compared 
with eight surface mining operations and one under- 
ground mine active in 1979. Table 33 shows New Mexico 
coal production from mines from 1978,1979, and 1980. 
Production from some of the mines was not reported by 
the Keystone Coal Industry Manual, but production 
was reported to the Bureau of Geology and is shown in 
table 33 in conjunction with data from Keystone. The 11 
active mines and locations are listed below. 

ComDanv Mine Location 

Amcoal, Inc. Amcoal 
Carbon Coal Co. Mentmore 
Consolidation Coal Co. Con Paso- 

Kaiser Steel Corp. York Canyon 
Burnham 

West York Canyon 
Potato Canyon 

(exploration) 
Pittsburg and Midway 

San Juan Coal Co. 
Coal Co. McKinley 

San Juan 

Ft. Wingate 
Mentmore 

Burnham 
west of Raton 
west of  Raton 

west of Raton 

Gallup 
Waterflow 

Company Mine Location 

Sunbelt Mining Co.. 
Inc. De-Na-Zin Bisti area 

Transcontinental Coal 
c o .  Arroyo No. 1 San Luis 

Utah International, Inc. Navajo Fruitland 

The Navajo mine operated by Utah International has 
declined in rank from the fourth largest mine in the 
United States in 1978 to the eighth largest in 1979 and 
ninth largest in 1980 (Keystone, 1981). The Navajo 
mine, however, continued to be New Mexico’s leading 
producer with 7,733,000 short tons of production in 
1980, representing an increase in production from 
5,203,000 short tons produced in 1979 and 6,100,000 
short tons reported in 1978. The McKinley strip mine 
operated by Pittsburg and Midway Coal and Mining 
Company produced 4,568,154 short tons of coal in 
1980, compared to 3,365,916 short tons in 1979, replac- 
ing the San Juan mine as New Mexico’s second largest 
mine but declining in rank from the 16th to the 17th 
largest mine in the United States. The third mine in New 
Mexico to rank in the 20 largest coal-producing mines in 
the country is the San Juan mine operated by the San 
Juan Coal Company, a subsidiary of Utah International 
and formerly operated by Western Coal Company. The 
San Juan mine produced 4,538,000 short tons of coal in 
1980, compared to 4,000,534 short tons in 1979, result- 
ing in a decline from second to third largest mine in New 
Mexico and from the 14th to the 18th largest mine in the 
nation. Production from these three mines accounted 
for an increase in production from 1979 to 1980 of 
4,269,704 short tons. Since total production of coal in 

TABLE 33-NEW MEXICO COAL PRODUCTION IN TONS FOR 1978,1979, 
1980; s = strip mine, u = underground mine, S = state coal owner- 
ship, F = federal coal ownership, P = private or fee coal owner- 
ship, I = Indian reservation (data from Keystone, 1978. 1979. and 
1980; New Mexico Bureau of Geology). 

Percent Percent 
County/aine 1978 1979 change 1980 change 

colfax 

Potato (U,P) -- -- 
West York (S.P) 134,100 577.517 
York Canyon (u,P) 803,056 766,459 

937,156 1,343,976 
- -  

Total 

McXinley 

Amcoal 1S.P) 100,000 94,296 
McKinley (s,I,P,P) 2,992,958 3,365,916 
Menbore Is,Pl 40,000 628,250 

Total 3,132,958 4,088,462 
-- 

Sandoval 

Arroyo No.1 1s.S) -- 4,466. 

Total -- 4.466 
- -  

San Juan 

Navajo ls,I) 6.100.000 5,203,000 
San Juan (.,PI 2,613,038 4,000,534 
Burnham (.,I) -- -- 
De-Ne-Zin lmr6 )  -- -- - -  

Total 8,713,038 9,203.534 

Socorro 

Tres H e m n o a  -- -- 
(8.P) -- 

Grand Total 12,783,152 14,610,438 

-- 5,202 -- 
+331 600.000 + 4 - 5 900,000 +17 

+ 43 1,505,202 +12 
- - -  

93,907 - 0.4 - 6  
+ 12 4,568,154 +36 
+1,471 973.980 +55 

+ 31 5,636,041 +38 
-- - 

-- 15,748 +253 

15,748 +253 
--- -- 

- 1 5  7,733,000 + 49 
+ 53 4,538,000 + 13 -- 39,652 -- -- 13,177 -- -- - 
+ 6 12,323,829 + 34 

-- closed -- 
-- - 
+ 15 19,480,820 + 33 
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New Mexico increased by 4,485,632 short tons, produc- 
tion increases from the state’s three largest mines rep- 
resented 95 percent of the state’s increase in production. 
Other coal producers in New Mexico included Kaiser 
Steel’s York Canyon mine with 900,OOO short tons of 
production, West York Canyon mine with 600,OOO short 
tons, and the Potato Canyon mine with 5,202 short 
tons. Carbon Coal Company’s Mentmore mine pro- 
duced 973,980 short tons, Amcoal’s Amcoal No. 1 
93,907 short tons, and Transcontinental Coal’s Arroyo 
No. 1 15,748 short tons. The Tres Hermanos mine 
operated by Cactus Industries reported no production, 
and Amcoal, Inc., has ceased operations after exhaust- 
ing reserves in their current lease. Amcoal was unable to 
obtain adjacent federal coal needed to continue opera- 
tions at the Amcoal mine, and reclamation of disturbed 
areas at the mine is in the final stages. Cactus Industries 
ceased operations after determining that reserve esti- 
mates for the area had been miscalculated and over- 
estimated and that recoverable reserves did not warrant 
further mining. 

Western coal production 
Coal production from the western states of 

Wyoming, Montana, New Mexico, Texas, Colorado, 
Arizona, Utah, and Oklahoma has increased from a 
combined production of 80 million short tons in 1975 to 
approximately 220 million short tons in 1980, represent- 
ing an increase of 175 percent (Keystone, 1980). Table 
34 shows coal and lignite production for New Mexico 
and leading coal-producing states in 1980. Fig. 19 shows 
coal production ..in eight western states from 1976 
through 1980. Wyoming has led the major western coal- 
producing states in production with 30 million short 
tons in 1975, increasing to 89 million short tons in 1980. 
This increase in production has been the result of readily 
accessible strip reserves deposited in large amounts in 
that state. Wyoming now exports coal to 22 states, two 
of which are east of the Mississippi River and tradi- 
tionally supplied by eastern coal producers (U.S. Office 
of Technology Assessment, 1980). New Mexico, by 
comparison, exports steam coal to Arizona, some cok- 
ing coal to California, and steam coal to Texas, 
Missouri, and Colorado. Demand from Wyoming coal 
is expected to continue to increase, and production 
goals for 1955 have been projected to be 220 million 

.short _tons (U.S. Department of Energy, Production 
goalsltargets for years 1985-1990-1995,1980). 

Montana ranks second among western states with 33 
million short tons of coal production reported in 1980. 
Montana’s production, however, has not increased at 
the same rate as other western states, and a severance 
tax of approximately 30 percent in that state has been 
cited by industry as the main reason for low annual 
growth in production. Two other factors contributing to 
lower growth rates in Montana have been limited rail 
service and the ban of coal sales for export to foreign 
countries other than Canada and Mexico from State 
Trust Lands. The main attraction of Montana coal con- 
tinues to be the 75 billion tons of recoverable reserves 
estimated for that state by the Montana Coal Council. 
Coal production projections by the DOE for the 
Powder River Basin, which lies within Montana and 

TABLE 34-CoAL AM) LIGNITE PRODUCTION M)R NEW MEXICO AND 
LEADING COAL-PRODUCING STATES IN 1980. New Mexico Bureau of  
Mine Inspection estimates coal production for New Mexico to be 
18,863 thousand short tons; Keystone estimates coal production for 
New Mexico to be 16,000 thousand short tons (data from Keystone, 
1981; New Mexico Bureau of Mine Inspection, 1981). 

1 

2 

3 

4 

5 

6 

7 

8 

9 

10 

11 

12 

13 

14 

15 

16 

17 

18 

19 

20 

Estimated thousand 
Rank State short tons mined 

Kentucky 

West Virginia 

Pennsylvania 

Wyoming 

Illinois 

Virginia 

Ohio 

Montana 

Indiana 

Texas 

Alabama 

Colorado 

NEW MEXICO 

North Dakota 

Utah 

Arizona 

Tennessee 

Missouri 

Washington 

Oklahoma 

156,300 

118,000 

89,417 

88,928 

62,930 

49,000 

37,100 

32,920 

29,851 

27,000 

26,000 

19,500 

18,868 

17,231 

16,225 

11,800 

11,539 

5,415 

5,144 

5,000 

Wyoming, are shown below with a low, medium, and 
high production projection category. 

Millions of tons 

Year L O W  Medium High 
1985 128.7 158.6 222.6 
1990 186.0 275.0 438.0 
1995 226.1 382.5 705.2 

The coal industry in Colorado, Texas, and Arizona has 
also experienced a dramatic increase in coal production 
for the period from 1975 through 1980. In a projected 
production for the 15-yr period from 1980 through 1995 
using medium projections, Arizona is the only western 
state that the DOE shows having steadily decreasing 
production to a 40 percent decline in production by 
1995. Colorado production over that period is expected 
to increase by 86 percent and Texas production by 20 
percent. By comparison, the DOE expects New Mexico 
production to increase by 195 percent in the period 
1980-95. Production projections for Colorado, Ari- 
zona, Texas, and New Mexico for 1985, 1990, and 1995 
in the medium production goal category are shown on 
the next page. 



44 

i 

1 9 7 6  1 9 7 7  1 9 7 8  
Y E A R  

1 9 7 9  1 9 8 0  

FIGURE 1 9 - a ~ ~  PRODUCTION IN NEW MEXICO AND LEADING WESTERN COAL-PRODUCING STATES IN MILLIONS OF SHORT TONS. 1976 THROUGH 
1980 (data from Keystone, 1981; New Mexico Bureau of Geology). 

Millions of tons 

State 1985 1990 1995 

Colorado 36.3 41.6 43.1 
Arizona 7.0 7.9 2.2 
Texas 32.4 90.5 140.7 
New Mexico 34.2 56.6 57.6 

Employment 
According to the New Mexico Bureau of Mine Inspec- 

tion (1980), coal companies operating in New Mexico in 
1980 employed 1,964 persons, an increase of 437 em- 
ployees or 29 percent over employment of 1,527 in 1979. 
Employment in 1979 had increased by only 10 percent 
over 1978. Of the total employed in 1980, 1,670 were 
employed in surface mining operations, and 294, all in 
Colfax County, were employed in underground opera- 
tions. San Juan County led coal mining employment 
with 878 employees, followed by McKinley County with 
556, Colfax County with 527, and Sandoval County 
with 3 employees at the Arroyo No. 1 mine. The mine 
with the most employees was the Navajo mine with 550 
employees, followed by the McKinley mine with 351 
employees. 

Future coal development 
Fig. 20 shows coal fields, active coal mines, and pro- 

posed coal mines in New Mexico. In addition to the 11 
active coal mines operating in New Mexico, six mines 
were granted permits by the New Mexico Mining and 

Minerals Division as of July 20, 1981 but were not yet 
engaged in mining activities. The six mines granted per- 
mits are listed below. 

Company Mine Location 

Alamito Coal Co. Gallo Wash Pueblo Pintado 
Black Diamond Coal 

Chaco Energy South Hospah McKinley County 
Cactus industries, inc. Tres Hermanos east of San Antonio 
Western Coal Co. Bisti Bisti 
Western Coal Co. La Plata La Plata 

co. Black Diamond La Plata 

Alamito Coal Company has announced a starting date 
of 1982 for its Gallo Wash mine and Western Coal Com- 
pany a starting date of 1981 for its La Plata mine. Black 
Diamond Coal Company has not set a date for starting 
mining activity at its Black Diamond mine nor has West- 
ern Coal Company for its Bisti mine. Chaco Energy is 
awaiting the development of the Star Lake Railroad to 
begin activity at its South Hospah mine, and production 
has stopped at the Tres Hermanos mine of Cactus In- 
dustries with the backfilling and grading phase of 
reclamation completed. 

Three applications to the New Mexico Mining and 
Minerals Division for mine permits are in process. These 
are for the Chaco Energy Company's Star Lake mine 
near Torreon, La Ventana mine of Ideal Basic Industries 
near Cuba, and the Lee Ranch mine of Santa Fe Coal 
Corporation located southeast of Star Lake. A permit 
for the Lee Ranch mine is anticipated in the fall of 1981. 
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of Geology). 

Nine more applications for mine permits are antic- 
ipated including an application for the Cerillos mine 
near Madrid of Horizon Mining Company, the Old Abe 
mine near White Oaks of the Great American Coal 
Company, the Carbon I1 mine south of Gallup of Car- 
bon Coal Company, and the Black Lake mine near 
Chaco Canyon to be operated by Western Associated 
Coal Corporation. Permit submittals for the Carbon I1 
and Black Lake mines are expected in 1981. Amcoal, 
Inc., may develop a mine near Crownpoint with a pro- 
posed permit submittal expected some time in 1981. 
Arch Minerals is in the planning stages for reclamation 
research for a mine to be located north of Chaco Can- 
yon, and a permit application is expected in July 1981 
for Kaiser Steel Corporation’s proposed Cottonwood 
Canyon mine east of their York Canyon mine in Raton. 
A permit application is also expected from Kaiser Steel 
for its proposed Upper York Canyon and Ancho mines 
near Raton by June 1981. The Sunbelt Mining Com- 
pany, Inc., has proposed submitting an application for 
a mine permit in September 1981 for its Bisti mine on 
state land. 

As of July 20, 1981, 20 approvals for exploration 
have been granted by the New Mexico Mining and Min- 
erals Division (table 35). 

Production projections 
The key question in respect to future New Mexico 

coal production is when and to what extent coal will be 
used to meet the nation’s energy demand that has been 
met by oil and gas in the past, particularly in the area of 
electricity generation. There is still uncertainty in the na- 
tion as to how much of future electric utility needs will 
be met by nuclear power plants and how much of that 
need will be met by coal-fired plants. Recent forecasts 
for electricity growth over the next decade have been 
significantly lower than estimates made in 1975 and 
1976. Table 36 shows a comparison of forecasts for the 
annual growth rate of electric generation from a variety 
of sources. As the year of the study approaches 1980, 
the projected growth rate declines. The latest study con- 
cluded jointly by the U.S. Economic Regulatory Ad- 
ministration and the U.S. Energy Information Adminis- 
tration in December 1980 shows a projected growth rate 
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TABLE 3s-APROVALS ISSUED TO MINING COMPANIES FOR EXPLORATION 
IN NEW MEXICO AS OF JULY 20, 1981 (data from New Mexico Min- 
ing and Minerals Division). 

TABLE 3bHISTORICAL FORECASTS OF ANNUAL PROJECTED GROWTH 
RATE OF TOTAL ELECTRIC GENERATION (data from New Mexico Min- 
ing and Minerals Division). 

Projected 
growth 

Source and year of study rate ( I )  Time period 

U.S. Energy Outlook - 1971 7.2 1971-1985 
Department of the Interior - 1972 6.1 1971-2000 
Oak Ridge National Laboratory - 

1973 4.4 1974-1985 
Lawrence Livermore Laboratory - 

1974 5.6 1974-1985 
Technical Advisory Committee - 
Oak Ridge National Laboratory - 
Westinghouse - 1975 
Electrical World - 1975 
Exxon Co. - 1977 
Energy Information Administration 

1974 

1975 

Annual Report to Congress - 
1978 

National Electric Reliability 
Council - July 1980 

Department of Energy - August 1980 
ICP. Inc. - November 1980 
Economic Regulatory Administration 

and Energy Information 
Administration - December 1980 

6.0 1974-1985 

5.1 1974-1985 
5.0 1974-1985 
5.8 1975-1985 
4.8 1977-1990 

4.7 1977-1985 

4.0 1979-1985 
3.0 1978-1985 
3.5 1979-1985 

2.5 1979-1985 

Actual rate of increase for the 
first 47 weeks of 1980 over 
corresponding period of 1979 1.4 

for the period from 1979 through 1985 of only 2.5 per- 
cent. The decline in forecasts for electrical generation 
growth has had the effect of lessening the demand for 
coal, and utilities have postponed the construction of 
new coal-fired plants. 

The Fuel Use Act (Powerplant and Industrial Fuel 
Use Act of 1978) has been expected to effect the future 
demand for New Mexico coal because of requirements 
forcing additional electricity demand to switch to the 
coal alternative from oil or gas-fired plants. This act 
prohibits the use of natural gas or oil as a primary 
energy source in any new electric power plant, limits the 
use of natural gas as a primary energy source in existing 
electric power plants in any calendar year before 1990 in 
a greater proportion than the average yearly proportion 
of natural gas used during 1974 through 1976, and re- 
quires the use of natural gas in such facilities to cease by 
1990 unless specific exemptions can be obtained. The 
Fuel Use Act which mandates these changes, however, 
may be rewritten or abolished by legislation under the 
new administration in favor of market forces decisions 
being allowed to select the fuel to be used. If existing 
legislation is repealed, coal will have to be less costly 
than oil and gas, and there will have to be financing 
available for plant conversions in order for coal to cap- 
ture future fuel demand. From studies on mining costs 
undertaken by the Energy Management Information 
System of the New Mexico Energ): and Minerals Depart- 
ment, an estimate of the markets that an operator can 
economically enter can be made by examining the cost 
of development of new mines on a comparable basis, 
assuming similar geologic, engineering, and reclamation 
conditions. The ability to predict new markets for New 
Mexico mine operators, however, is obsqred by limited 
data made available on mining costs in New Mexico. 

The level of out-of-state demand will have a signif- 
icant effect on New Mexico’s future coal production. 
Much of Arizona’s new coal-fired generation station 
capacity has been supplied from New Mexico mines, 
specifically the McKinley and Mentmore mines, near 
the New Mexico-Arizona border. The Burnham mine 
opened with the intent of supplying coal to generation 
stations in Arizona. Table 37 shows coal-fired electrical 
generating plant capacity in Arizona, New Mexico, and 
Texas from 1975 through 1981 and beyond and major 
coal suppliers. Generating capacity in Arizona increased 
from 1,615 megawatts in 1975 to 4,250 megawatts in 
1981. Generating capacity in New Mexico increased 
from 2,507 megawatts in 1975 to 3,352 megawatts in 
1981, but Texas increased their capacity by only 545 
megawatts from 3,050 to 3,595 megawatts. Limited new 
generation is planned for Arizona, and current supply is 
expected to continue to come from New Mexico mines. 
The only new generating plants in New Mexico and 
Arizona are the Escalante Station in Prewitt of Plains 
Electric with a future estimated annual requirement of 
700,000 tons of coal and the New Mexico generation 
station in Bisti with a projected annual requirement of 
7 million tons of coal. Development of the N.M. plant, 
however, has been delayed by environmental impact 
studies, land exchanges, slower electric demand growth 
rates, and the lack of a mine to supply coal. 

A potential for a future market for New Mexico’s 
coal exists in the Texas utilities system but that market is 
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TABLE 37AAPACITIES OF COAL-FIRED ELECTRICAL GENERATING PLANTS IN ARIZONA, NEW MEXICO. AND TEXAS AND MAJOR COAL SUPPLIERS FROM 
1975 THROUGH 1981. Estimates given for future planned capacity with probable major coal suppliers (data from Moody's Public Utility 
Manual, 1981). 

1975 - ARIZONA 
Mine/Location 
Navajo/Page 1500 
Units 1-2-3 
Springerville - 
Cholla/Holbrook 115 
Units 1-2 
Cholla/Holbrook - 
Units 3-4 
Coronado/ 
St. Johns - 

Units 1-2-3 
Cochise/Benson 
Units 1-2 - 
Total 

NEW MEXICO 

FaUrOatners/PmW.d 572 

FcurCarners~t ln3  1590 

San J W W  345 

Units 1-2-3 

Units 4-5 

Total 
TEXAS 

Montecello 1900 
Martin Lake - 
(Unit 4) 
Big Brown 1150 
Sandow - 
Twin Oak - 
Units 1-2 - 
Forrest Grove - 
Roy S. Nelson - 
Under Construction 
(Unit 6) 

1976 1977 
M E -  

2250 2250 

- 

- - 
115 115 

- 
- - 
- - 

572 572 

1590 1590 

345, 690 

1900 1900 - 2250 

1150 1150 - - - - - - - - 

1978 1979 1980 1981 
W'--li-TTS 

- - 
2250 2250 2250 2250 

- - - - 
350 350 350 350 

- - 250 600 

- 350 700 700 

- 350 350 350 
4250 

572 572 572 572 

1590 1590 1590 1590 

690 1190 1190 1190 

- 
3352 

1900 1900 1900 1900 
2250 2250 2250 

1150 1150 1150 1150 - - - 54 5 - - - - 

Total 

currently not a favorable one. Several Texas mine- 
mouth generating stations fueled by lignite are on hold 
due to a lack of demand. Texas Utilities (Texas Power 
and Light Company, Dallas Power and Light, and 
Texas Electric Service), however, are using coal exten- 
sively in their systems a t  three different stations and 
more are under. construction. Texas Utilities will not 
commit themselves to New Mexico coal unless the fuel 
reserve is proven and there is reliable transportation to 
the Texas power grid. Other utilities in Texas, however, 
purchase coal from the market as it is needed. Lignite is 
being used extensively by Texas Power and Light, a 
Texas Utilities subsidiary, at three stations. 

Gulf State Utilities Company, which services areas in 
Texas and southeastern Louisiana, began a program to 
switch to fuels other than gas in 1972 when gas curtail- 
ments became increasingly severe. The company now 
has a 20-yr supply of low sulfur Wyoming coal from 
delivery by unit trains and is also examining coal slurry 
pipelines and has acquired lignite leases for future pro- 
duction needs. The competition between Texas lignite, 
Wyoming coal, and New Mexico coal for future mar- 
kets will become more significant to New Mexico pro- 
duction in coming years. Historically, Texas lignite has 
had an advantage in average price, although New Mex- 
ico coal is cheaper to mine on a mine-mouth cost per 
million Btu. A comparison of the average price of New 

Future 

700 
350 

350 

1400 

700 
2150 
2850 
- 

750 

562 
563 

750 

Major Coal Supplier 

Black Mesa 

Lee Ranch Mine 
McKinley Mine 

McKinley Mine 

McKinley Mine 
York Canyon 
Salt River Project 

Mentmore Mine 

Navajo Mine 

Navajo Mine 

SanJUanMine/be-Na -zin 
/wlmham 
W y a n i n s ( ? ) r  Lee Ranch(?) , 
Bisti Mine 

Wyoming 
Texas 
Lignite 

2625 

Mexico coal and Texas lignite from 1975 to 1979 is 
shown below. 

Year Texas lignite ~ e w  Mexico coal 

Average price per ton 

1975 $3.12 S 6.38 
1976 3.75 7.21 
1977 5.21 7.39 
1978 6.28 9.65 
1979 8.15 12.55 

The New Mexico Bureau of Geology has made coal 
production projections for New Mexico for the period 
from 1981 through 1990. Table 38 shows these projec- 
tions by county and mine. Noting that some of the pro- 
jected production is dependent on the construction of 
railroad lines and the review of Preference Right Lease 
applications, the projected production for New Mexico 
lis 39.43 million tons in 1985 and 67.35 million tons in 
1990. These projections are slightly higher than projec- 
tions given by the DOE for New Mexico, which are 
shown below. 

Million tons 

Projection category 1985 1990 

LOW 32.0 43.4 
Medium 34.2 56.6 
High 40.1 61.0 
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TABLE 3 8 4 "  MEXICO PROJECTED COAL PRODUCTION BY COUNTY AND MINE IN MILLIONS OF TONS, 1980 THROUGH 1990, RR = mine opening is 
contingent on construction of the Star Lake Railroad, PRLA = mine plan development contingent on a lease being issued by the BLM 
following review of  Preference Right Lease Application. Reported production for 1980 is shown in parentheses. Production from Consolida- 
tion Coal Company's Burnham mine is dependent on construction of a north-south railroad line for expansion (data from New Mexico 
Energy and Minerals Department, March 1981). 

N w M w m ' s p E ( o J E I ; T E D ~ ~ c N C A P I U 3 I T Y  (MnLmJsm~pER'IMIR) BYocuNpy 

OFEmmR- 1981 1982 1983 1984 1985 1986 1987 1988 1989 1990 

1.0 1.0 
0.7 0.7 

Exploration 
Exploraticm 

1.7 1.7 

closed - 
0.7 - - - 
5.0 

5.7 
- 

- - - 
0.5 
0.25 - - 
4.3 
0.49 
6.75 - 

12.29 

0.2 
Ideal Basic M. &-La V e n m  - 

county Total 0.2 

other counties 
CactuS-Tres Iienmnx Closed 
Great American Coal-Old Abe 0.07 
IIorim-Cerrillos - 

57mmmEm 19.96 

0.7 - - - 
5.0 

5.7 
- 

- - 
- 

0.5 
0.5 - - 
4.3 
0.49 
6.75 - 

12.54 

0.2 

0.2 
- 

- 
0.07 
0.047 

20.25 

1.0 1.0 1.0 
0.7 0.7 0.7 

1.7 1.7 1.7 

- - - 
0.7 0.7 0.7 
1.0 2.0 3.0 - 3.0 

- 2.0 
5.0 5.0 5.0 
1.0 1.0 1.0 
7.7 8.7 14.7 

- - 

- 1.33 1.33 - - 1.0 - - - 
0.5 Closed - 
1.00 6.4 6.4 - - 0.25 - 1.25 1.25 
4.3 4.3 4.3 
0.34 closed - 
6.75 6.75 6.75 
1.0 1.0 1.0 

13.98 21.03 22.28 

0.2 0.2 0.2 
0.1 0.29 0.48 
0.3 0.49 0.68 

- - - 
0.07 0.07 0.07 
0.047 0.047 - 

23.71 32.04 39.43 

1.0 
0.7 

1.7 

- 
0.7 
3.4 
3.0 
3.0 
5.0 
3.0 

16.1 

2.0 
2.0 
1.0 

6.4 
0.25 
1.25 
4.3 

6.75 
5.0 

28.95 

- 

- 

0.2 
0.57 
0.77 

- 
0.07 

47.59 

- 

1.0 
0.7 

1.7 

- 
0.7 
3.4 
4.0 
3.0 
5.0 
3.0 

19.1 

2.68 
3.0 
2.0 

6.4 
0.25 
1.25 
4.3 

6.75 
5.0 

31.63 

- 

- 

- 
0.82 
0.82 

- 
0.07 

53.32 

- 

1.0 
0.7 

1.7 

- 
0.7 
3.4 
6 -0 
3.0 
5.0 
3.0 

21.1 

3.3 
3.0 
3.0 

6.4 
1.2 
1.25 
4.3 

6.75 
5.0 

34.2 

- 

- 

- 
1.07 
1.07 

- 
0.07 

58.14 

- 

1.0 
0.7 

1.7 

- 
0.7 
3.4 
6.0 
3.0 
5.0 
3.0 

21.1 

4.0 
3.0 
3.0 

12.8 
2.5 
1.25 
4.3 

6.75 
5.0 

42.6 

- 

- 

- 
1.28 
1.28 

- 
0.07 

66.75 

- 

1.0 
0.7 

1.7 

- 
0.7 
3.4 
6.0 
3.0 
5.0 
3.0 

21.1 

4.6 
3.0 
3.0 

12.8 
2.5 
1.25 
4.3 

6.75 
5.0 

43.2 

- 

- 

- 
1.28 
1.28 

- 
0.07 

67.35 

- 

"RR" irdicates mine opening is contingent upon construction of the Star Lake Railroad, or other railroad axis- 
"rn", h-eference Right Lease Application, U c a t e s  mine developnent is contingent upon 1- &- by 

In the projections developed by the New Mexico Bureau 
of Geology, San Juan and McKinley Counties would ac- 
count for the greatest growth. Fig. 21 shows New Mex- 
ico's projected coal production capacity by county from 
1980 through 1990. 

Surface mining reclamation 
In late 1977, the U.S. Congress passed the Surface 

Mining Control and Reclamation Act, thereby creating 
a federal role in coal mining regulation and enforce- 
ment. New Mexico, however, had already passed legis- 
lation in 1972 to protect the environment and to 
mitigate the environmental damages associated with 
coal strip mining. In an effort to adopt a wide range of 
national standards to address problems that spanned 
across state borders, Congress took action to enable the 
federal government to work with states in a cooperative 
fashion to reach a common goal. In this effort, Con- 
gress established uniform national standards for mining 
and reclamation control, and an Office of Surface Min- 
ing Reclamation and Enforcement within the U.S. De- 
partment of the Interior to promulgate regulations and 
enforce standards. Congress also gave exclusive juris- 

diction to the states for regulation and enforcement on 
non-federal lands, provided a process for a cooperative 
jurisdictional arrangement on federal lands within a 
state's borders, and provided for public participation in 
the process. Congress also established a self-supporting 
abandoned mine-land fund to restore lands affected by 
past mining operations. This fund was to be developed 
with a fee of 35 cents per ton of production from sur- 
face mining operations and 15 cents per ton from under- 
ground operations. As of December 1980, this fund had 
accrued over $5 million for the State of New Mexico and 
$14 million for the Navajo Tribe in New Mexico and 
Arizona to restore abandoned mine lands. 

The OSM (US. Office of Surface Mining Reclama- 
tion and Enforcement) was given the responsibility of 
reviewing state-submitted programs for surface mining 
reclamation to determine if these programs were consis- 
tent with federal regulations and the 1977 Act. The 
OSM was also give the responsibility of administering 
the states' grant-in-aid programs, programs designed to 
aid states in preparing grants €or monies to pay for the 
regulation of mining on state and federal lands. The 
review procedure for a state required the establishment 
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HGURE 21-NEW h‘&XICO PROJECTED COAL PRODUCTION BY COUNTY, 
1 9 8 0  THROUGH 1 9 9 0 .  Other counties include Lincoln, Sandoval, and 
Santa Fe Counties (data from New Mexico Bureau of Geology). 

first of an Interim Regulatory Program and then of a 
Permanent Regulatory Program. In New Mexico, the 
Energy and Minerals Department, the Attorney Gen- 
eral’s Office, and the coal industry developed the 
legislation necessary to parallel the federal act, and the 
New Mexico Surfacemining Act was enacted in July 
1979. The New Mexico Mining and Minerals Division 
has been given the principal responsibility for adminis- 
tering the Act, and a Coal Surface Mining Commission 
composed of members of seven state agencies was estab- 
lished to adopt all regulations and to serve as an appeals 
body for decisions made by the Mining and Minerals 
Division. 

On December 31, 1980, the New Mexico Mining and 
Minerals Division received a conditional approval from 
the Secretary of the Interior for New Mexico’s Perma- 
nent Regulatory Program which would carry out the en- 
vironmental protection provisions of the Surface Min- 
ing Control and Reclamation Act. With the approval of 
a Permanent Regulatory Program, the state rather than 
the federal government will become the primary regula- 
tor of activities subject to the Surface Mining Control 
and Reclamation Act. Coal surface mining operators 
will be required to obtain a permit prior to actual opera- 
tions, and operators are required by law to reclaim and 
return the mined land to a productive capacity that is 
equal to or better than conditions prior to mining activ- 
ities. 

Reserves 
Table 39 shows estimated remaining statewide coal 

resources for New Mexico to be 180,791 million short 

TABLE 39-ESTIMATED REMAINING STRIPPABLE AND DEEP COAL RE- 
SOURCES OF NEW MEXICO IN MILLIONS OF SHORT TONS. Strippable 
resources estimated are within 250 ft or less of overburden. Where 
strippable resource estimates are unknown, estimates are given for 
combined strippable and deep resources (data from Keystone. 
1981) .  

Strippable and 
Strippable deep resources Deep 
resources combined resources Resource area 

San Juan Basin 
Fruitland Formation 
Menefee Formation 

Raton Basin 
Cerrillos field 
Hagan field 
Tijeras area 
Datil Mountain area 
Salt Lake area 
Carthage field 
Jornado del Muerto area 
Sierra Blanca field 
Engle area 

5,716 154.177 
780 12,000 

59 

2 

4,709 

’ 17 

1.320 
320 

39 
1,644 
unknown 

Total strippable and deep \pesources 180,791 

tons of total strippable and deep resources. A break- 
down of strippable coal reserves in New Mexico by over- 
burden category in the San Juan Basin is shown in table 
40. Revisions of these estimates have not been made 
since 1979. The Fence Lake area and the Salt Lake Field 
are the only areas where resource data is currently being 
accumulated through a coal research program of the 
New Mexico Bureau of Mines and Mineral Resources. 
Campbell, Frost, and Roybal are expected to publish 
the findings of this study in an open file report by late 
1981. Field mapping by Anderson and Cather in other 
areas may lead to future refinement of estimated coal 
reserves. 

The New Mexico demonstrated reserve base of coal as 
of January 1, 1980, according to the DOE, by rank and 
potential method of mining is shown below. 

Million short tons 

Rank Undernround Surface Total 

Anthracite 2.30 - 2.30 
Bituminous 1 ,254 .57  588.00 1 .842 .57  
Sub-bituminous 889.00 1 , 8 0 7 . 6 1  2 . 6 9 6 . 6 1  

Total 2 . 1 4 5 . 8 7  2 . 3 9 5 . 6 1  4 , 5 4 1 . 4 8  

The surface mining method in this DOE estimate of 
reserves includes resources to a depth of 250 ft. These 
figures are not in complete agreement with state esti- 
mates. To resolve this problem it will be necessary to 
work with and compare the DOE and Energy Informa- 
tion Administration data on a more specific basis. The 
New Mexico Bureau of Mines and Mineral Resources is 
planning to provide specific data on a field by field basis 
to compare data with the figures furnished by the DOE. 

Revenue 
In 1980, the State of New Mexico collected 

$13,693,833 from severance, resource-excise, and con- 
servation taxes on coal production and $419,860 from 
rental bonus bids and royalties on state trust lands. New 
Mexico also received a portion of the royalties collected 
by the federal government on public lands. Table 41 
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TABLE ~O-ORIGINAL STRIPPABLE COAL RESERVES I N  NEW Mucico IN MILLIONS OF TONS. Combined category includes both measured and inferred 
overburden. (Beaumont and others, 1978; Tabet and Frost, 1979). 

Coa 1 

Overburden less than 150 ft Overburden 150 ft to 250 ft 
Measured Combined . Inferred Measured Combined Inferred 

field or area (column 1) (column 2) (column 3) (column 4 )  Total 

Mesaverde Group 
Gallup 270.0 88.0 358.0 
Newcomb 78.5 6.3 84.8 
Chaco Canyon 31.0 31.0 
Chacra Mesa 34.7 34.7 
San Mate0 82.3 21.2 103.5 
Standing Rock 63.5 75.0 138.5 
Zuni 6.2 6.2 
Crownpoint 15.0 15.0 
South Mount Taylor 1.4 1.4 
East Mount Taylor 
Rio Puerco 
La Ventana 15.0 15.0 

Mesaverde total 618.8 169.3 788.1 

Fruitland Formation 
Fruitland 93.0 16.5 65.0 174.5 
Navajo 1,934.5 1,352 .8 3,287.3 
Bisti 617.0 912.0 1,529 .O 
Star Lake 455.0 270.0 7 25.0 

Fruitland total 3,116.0 2,599.8 5,7= 

Total 3,734.8 2,769.1 6,503.9 

TABLE 41-REVENUE FROM TAXES AND ROYALTIES FROM COAL FOR NEW MEXICO, 1979 AND 1980; shown in calendar years and fiscal years. 
Revenues from conservation taxes, rental payments, and state land royalties are not available for calendar years. Royalties from Indian land is 
shown in parentheses; the state does not receive royalties from coal extracted from Indian reservation land (data from U.S. Office of Surface 
Mining; New Mexico Taxation and Revenue Department; U.S. Geological Survey; New Mexico State Land Office). 

State revenue Calendar year Fiscal year 

1980 

Abandoned Mine Land Fee 2,188,403 

Severance tax 9,926,412 

Resource excise tax 1,982,206 

Conservation tax -- 
Rental payment -- 
Royalties-state lands -- 

14,097,021 

. . . . . . . . . . . . . . . . . . . . . .  

1979 

1,928 , 506 
6,165,748 

1,535,483 

-- 
-- 
-- 

9,629,737 

1980 1979 

-- -- 

431 I 904 288,638 

67,993 68,859 

351,867 387,028 

851,764 744 I 525 

Royalties - U.S. Government 1980 calendar year 1979 calendar year 

Tons Royalties ($1 Tons Royalties ($1 

(10,189,991) (2,017,739) (8,847,201) (1,772,609) ' Indian 

Public domain 6 , 316 , 551 1,316,261 5,403,421 1,215,770 
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shows the revenues collected from taxes and royalties 
for 1979 and 1980. 

Revenues to the state from taxes and royalties includ- 
ing royalties from federally owned, public domain lands 
increased from $11,229,641 in 1979 to $17,618,357 in 
1980 or a 57 percent increase when adding revenues for 
both calendar and fiscal years. The state does not 
receive royalties from coal extracted from Indian lands, 
New Mexico has received $5,289,090 for the calendar 
quarters from December 1977 through March 31, 1980 
from Abandoned Mine Land fees of which New Mex- 

ico’s share is 50 percent or $2,644,545, This amount will 
be used for an inventory of New Mexico’s abandoned 
mines and to correct adverse effects from mining activ- 
ities where mining might pose a significant danger to the 
public well-being. The fees will first go to reclamation 
and when reclamation is completed a few years from 
now, the fees will then to go areas impacted by energy 
development for such purposes as roads, sewer systems, 
and research with the fees allocated by the New Mexico 
Mining and Minerals Division. 
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Geothermal energy 
by K. S. Hatton, Bureau of Geology 

Geothermal potential 
Although geothermal alternatives to ease the nation’s 

dependence on imported energy resources remain in an 
early stage of development, inroads have been made in 
exploration and testing that could make New Mexico a 
leader in future applications. Currently, economic, 
technical, and institutional obstacles prevent the state’s 
geothermal resources from being extensively utilized, 
but there have been significant recent advances in such 
areas as drilling techniques, the seismic detection and 
extraction of energy from magma bodies, and the devel- 
opment of more advanced hot dry rock energy extrac- 
tion systems. Technical successes by LANL (Los 
Alamos National Laboratory) in hot dry rock systems at 
the Fenton Hill site west of the Valles Caldera in 1980 
and 1981 have made this type of geothermal resource 
more attractive not only to domestic companies, but 
also to countries in Europe and the Far East. There are 
vast amounts of accessible hot dry rock energy under 
the continental United States. It has been estimated that 
if just one-tenth of 1 percent of this accessible resource 
base could be put to use, enough energy would be avail- 
able to supply the nation’s present needs for 200 yrs 
(Pettitt, 1981). 

Barriers to geothermal development are beginning to 
be overcome, and the geothermal potential draws more 
interest as costs for traditional fuels escalate. Legisla- 
tion is pending in Congress that would make more acre- 
age available to individual developers, expedite existing 
bidding and leasing systems, and bring more uniformity 
to exploration and leasing requirements. Federal tax 
credits encouraging geothermal and other alternative 
energy utilization were also implemented in 1981. New 
Mexico remains a leader among states with active pri- 
vate and governmental exploration and development 
activities. Companies active in New Mexico have taken 
a mixed approach to geothermal energy development 
with some awaiting an improved economic climate and 
others moving ahead with exploration and drilling 
activity. 

New Mexico’s geothermal potential exists primarily in 
association with Quaternary faulting, such as along the 
Rio Grande rift, or in association with Quaternary 
volcanic activity. The Rio Grande rift, which passes 
through the center of the state from Mexico to the Colo- 
rado border, is thought to be one of the places where 
large plates in the earth’s crust are being pulled apart. 
This movement has resulted in geologically recent vol- 
canic activity along the western edge of the rift and 
also includes areas where the magma did not reach the 
surface but rose to within an estimated 3-6 mi of the 
surface (such as in the Socorro area). Principal geother- 
mal areas also exist in the southwest portions of the 
state. 

The USGS (US. Geological Survey) designates areas 
having sufficient geothermal potential to warrant 
spending money for development as KGRA’s (Known 

Geothermal Resource Areas). Fig. 22 shows the eight 
KGRA’s designated in New Mexico, which are Baca 
Location No. 1 in Sandoval County, San Ysidro in San- 
doval County, Socorro Peak in Socorro County, Lower 
Frisco Hot Springs in Catron County, GiIa Hot Springs 
in Grant County, Lightning Dock in Hidalgo County, 
Radium Springs in Dona Ana County, and Kilbourne 
Hole in Dofia Ana County. 

The New Mexico State Land Office also defines areas 
in which geothermal energy may be capable of being 
produced in commercial quantities, and these areas are 
called KGRF’s (Known Geothermal Resource Fields). 
The 12 KGRF’s in New Mexico are KGRF No. 1, an 
area in Taos County encompassing Mamby’s (Amer- 
ican) Hot Spring and Ponce de Leon Hot Spring; KGRF 
No. 2, an area that spans parts of Taos, Rio Arriba, Los 
Alamos, and Sandoval Counties and encompasses Ojo 
Caliente, the Baca Location No. 1 KGRA (Valles 
Caldera), San Ysidro KGRA, and many thermal springs 
and wells; KGRF No. 3, an area in San Miguel County 
containing Montezuma Hot Springs; KGRF No. 4 in 
Valencia, Bernalillo, and Cibola Counties; KGRF No. 5 
in McKinley and Cibola Counties; KGRF No. 6, an area 
in Socorro County that encompasses the Socorro Peak 
KGRA, KGRF No. 7 in Sierra County, containing two 
abandoned hot wells; KGRF No. 8, an area covering 
parts of Socorro, Sierra, and Doha Ana Counties that 
contains the Radium Springs and the Kilbourne Hole 
KGRA’s, San Diego Mountain, the Las Cruces thermal 
area, the Truth or Consequences thermal area, the 
Mesquite-Berino thermal area, and many thermal 
springs and wells; KGRF No. 9, an area in Sierra, 
Catron, Grant, and Luna Counties containing Gila Hot 
Springs KGRA, the Cliff-Gila Riverside thermal area, 
and many thermal springs; KGRF No. 10 in Catron and 
Grant Counties containing the Lower Frisco Hot 
Springs KGRA and other thermal springs; KGRF No. 
11 in Hidalgo County containing Lightning Dock 
KGRA (the Animas Hot Spot); and KGRF No. 12 in 
Hidalgo County containing an abandoned hot well (fig. 
22). 

Researchers have designated other areas in the state 
that also have geothermal potential. An evaluation of 
the hydrologic characteristics of New Mexico’s low- 
temperature geothermal sites was initiated in August 
1978 under the auspices of the DOE (US. Department 
of Energy) State Cooperative Low Temperature Geo- 
thermal Resource Assessment Program. The researchers 
in this DOE-sponsored program compiled the statewide 
geothermal evaluation work into composite geothermal 
maps published in conjunction with the National 
Oceanic and Atmospheric Administration. The first 
map, intended for the general public, is available free of 
charge from the New Mexico Energy Institute at New 
Mexico State University. The second map, containing 
detailed technical information, will be available at a 
later date. Some of the technical information categories 
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FIGURE 2 2 - h ~ ~  GEOTHERMAL RESOURCE AREAS AND KNOWN GEOTHERMAL RESOURCE FIELDS IN NEW MEXICO (from New Mex- 
ico Bureau of Mines and Mineral Resources Resource Map 1, Hydrothermal anomalies in New Mexico). 
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planned for this map are: Geologic faults, volcanic 
centers and flows, volcanic age data, heat flow, springs 
and wells, and base data similar to that shown on the 
first map. Insets and overlays are being considered that 
would show hydrology of deep sedimentary basins, 
salinity, isotope data, gravity, and lineaments (J. 
Ikelman, personal communication, July 1981). 

Geothermal energy is being used in the United States 
and other countries as a source of electricity and in 
direct heat applications to heat homes, public buildings, 
and greenhouses. It is also used for commercial food 
processing, crop drying, waste-water treatment, ethanol 
production, fish farming, and industrial applications. 
Geothermal ethanol production and the use of geother- 
mal energy for process heat are especially economical 
and technically viable applications. Geothermal ethanol 
production has grown rapidly during 1980 and into 
1981, and four geothermal ethanol plants are now in 
service producing 5 million gals of ethanol per year. 
This application of geothermal energy saves an equiv- 
alent of nearly 52,000 bbls of oil annually. If all of the 
ethanol facilities currently under consideration become 
operational, 53 new plants will be producing 281 million 
gals of ethanol by 1984, with the total capacity of all 
plants amounting to 286 million gals per year. This 
capacity would save the equivalent of 2,813,000 bbls of 
oil per year. A geothermal ethanol plant is proposed for 
the Silver City area in New Mexico, and a feasibility 
study is being made for an ethanol plant to be located in 
Dofia Ana County (U.S. Department of Energy, 1981). 

Leasing activity 
As of July 1981, the BLM (US. Bureau of Land 

Management) had issued 113 geothermal leases, which 
are currently active, covering 198,906 acres of national 
resource land in New Mexico. Seventy-five of these 
leases, comprising 138,613 acres, were issued after non- 
competitive bidding; 38 leases, comprising 60,293 acres, 
were issued after competitive bidding. 

There were 27 federal geothermal lease applications 
filed between July 1980 and June 1981 that are pending, 
and these applications cover 52,188 acres in the areas 
shown below. 
Area Company 

Elephant Butte Reservoir 
Hillsboro-Truth or 

Radium Springs Southland Royalty Co. 
Las Cruces Southland Royalty Co. 
MesquittBerino- Anthony Sobthland Royalty Co. 
Lordsburg and Upper Reading & Bates 

Animas Valley Petroleum Co. 
Tres Hermanas Mountains O’Brien Resources Corp. 

northwest of Columbus 

Southland Royalty Co. 
Amax Exploration, Inc., and 

Consequences MCR Geothermal Corp. 

The BLM’s next geothermal lease sale is planned for 
August 26, 1981. The leases are located in the Baca Lo- 
cation No. 1, San Ysidro, Socorro Peak, and Lightning 
Dock KGRA’s. There are 21 leasing units of land being 
offered totaling 31,016 acres. 

In 1967, the U.S. Department of the Interior had 
withdrawn 1,345,670 acres of federal land from all sub- 
surface use because of the value or potential value of 
the land for geothermal development. Of this amount, 

140,180 acres of federal land in New Mexico were set 
aside. Public Law 91-581 enacted in December 1970 
provided statutory authority for the Secretary of the In- 
terior to issue leases for the development of geothermal 
resources on public land (Berman, 1975). Under this 
law, each lease was limited to 2,560 acres, and total 
acreage that any lessee may hold within any one state 
was set at 20,480 acres (see discussion of recent legisla- 
tion below). 

As of June 29, 1981, the New Mexico State Land 
Office had issued 53 geothermal leases, which are cur- 
rently active, covering 21,184 acres. All state geo- 
thermal leases are issued on a competitive basis. These 
leases are held by the following companies: Chevron 
USA, Aminoil USA, Amax Exploration, J. W. Covello, 
Gulf Oil Corporation, and Atlantic Richfield Company. 
The leases are in Dofia Ana, Grant, Hidalgo, and 
Socorro Counties. 

Recent exploration 
From January 1, 1980, through July 10, 1981, 

the New Mexico OCD (Oil Conservation Division) a p  
proved 47 intentions to drill on state and private lands in 
New Mexico. Twenty-four of the proposed wells are on 
state land and 23 are on private land. Thirty-five are 
heat flow (gradient) wells, eight are production wells, 
and four are temperature observation wells. The follow- 
ing is a summary of OCD approvals. 

In the Radium Springs area, H. N. Bailey and Associ- 
ates proposed to drill one 500-ft low temperature pro- 
duction well, five 500-ft heat flow wells, and one 500-ft 
temperature observation well. 

In the Baca Location No. 1, Union Geothermal Com- 
pany proposed to drill four production wells to depths 
from 6,000-10,000 ft. 

NMSU (New Mexico State University) proposed to 
drill three 300-ft heat flow wells southwest of Faywood 
Hot Springs. 

In the Las Cruces area, NMSU proposed to drill one 
505-ft production well, one 1,ooO-ft production well, 
two 100-ft observation wells, and one 860-ft observation 
well. 

The City of Truth or Consequences proposed to drill 
one 500-ft production well. 

Hunt Energy Corp. proposed to drill three 2,OOO-ft 
heat flow wells in the San Diego Mountain area and six 
2,000-ft heat flow wells in the Kilbourne Hole area. 

Amax Exploration, Inc., proposed to drill 18 heat 
flow wells to a depth of 2,000 ft in the Lightning Dock 

From August 9, 1980, through July 14, 1981, the 
USGS issued permits for 56 shallow temperature- 
gradient holes (500-ft maximum), six deep temperature- 
gradient holes (2,000-ft maximum), and two deep ex- 
ploration wells to be drilled on federal land in New Mex- 
ico. The following is a summary of USGS permitted 
projects for geothermal activity in the state which have 
been completed. 

In the Valles Caldera area, GRI (Geothermal 
Resources International) drilled 16 shallow temper- 
ature-gradient holes and two deep temperature-gradient 
holes as operators for Aminoil USA, Inc. 

In the Socorro Peak area, Thermal Power Company 
drilled three shallow temperature-gradient holes. 

area. 



55 

In the Radium Springs area, Hunt Energy Corpora- 
tion (Lamar Hunt, lessee) drilled two deep exploration 
wells. The wells are presently classified as suspended 
drilling wells and are being studied and evaluated. 

In the Lightning Dock area, Amax Exploration has 
completed a magnetotelluric survey. 

The following information on recent exploration 
activity has been submitted to the Bureau of Geology at 
the Bureau's request. 

AMAX EXPLORATION, 1NC.-Geochemical and 
thermal gradient evaluations have been concluded on 
holdings in the Jemez area and no work is planned in 
1981. Amax will watch with interest the progress of 
Union Oil Co. on the Baca Location. In the Lightning 
Dock area, final temperature logs have been completed 
for the four intermediate-depth gradient holes drilled 
last year. A downward continuation of the heat flow 
was made based on all of the company's previous ther- 
mal gradient holes, and a magnetotelluric survey was 
recently carried out over the thermal anomaly and will 
be interpreted in the near future. The geophysical data 
acquired is being assessed and reinterpreted, and Amax 
is re-evaluating its geochemical data in light of the re- 
cent thesis by M. J. Logsdon on the aqueous geochem- 
istry of the area. Amax is planning some follow-up 
work in certain areas of interest elsewhere in New Mex- 
ico that were indicated by the company's 1980 recon- 
naissance program. 

AMINOIL USA, 1NC.-Aminoil and GRI (Geother- 
mal Resources International) Exploration and Develop- 
ment Company have an agreement whereby GRI con- 
ducts Aminoil's exploration program. The final well 
gradient program is now being completed on the leases 
in the Valles Caldera area. Seventeen 500-ft thermal gra- 
dient holes and three 2,OOO-ft thermal gradient holes 
have been drilled on the west flank of the caldera, and 
the companies plan to file an application for drilling a 
deep test well within the next year. The geological and 
geophysical program for leases in the Radium Springs 
area is scheduled to start in the spring of 1982. The same 
is planned for the leases in the Animas and Faywood- 
Mimbres areas. Aminoil has dropped some of its leases 
on federal land in the Socorro area. 

ALAN J. ANTWEIL-Antweil has interests in three 
areas in the state, Animas, Rincon, and Ojo Caliente- 
La Madera, and has working arrangements with active 
geothermal companies. Leases in the Ojo Caliente-La 
Madera area are on federal land and are pending ap- 
proval from the BLM. 

ATLANTIC RICHFIELD C0.-ARC0 is dropping 
all geothermal leases in New Mexico. Most of these were 
in the Socorro area. 

H. N. BAILEY AND ASSOCIATES-During the 
first half of 1981, Bailey drilled production, gradient, 
and observation wells on 450 acres of private land in the 
Radium Springs area. Results, such as the production of 
164" F water at about 100 gals per minute at depths less 
than 27 ft, have been encouraging. Drawdown tests are 
planned on wells which are scattered over the thermal 
anomaly. While the geothermal potential is being eval- 
uated, possible uses of the hydrothermal resource are 
being considered, such as greenhouses, crop drying, and 
industrial process heat applications. A possible energy 
park is also under consideration. 

z 

CHAFFEE GEOTHERMAL, LTD.-The State of 
New Mexico and Chaffee have a cooperative agreement 
whereby the State contributes $100,000 in research and 
development funds to drill 40 to 50 shallow temper- 
ature-gradient holes to a depth of 300 ft. Chaffee is 
drilling these holes on the East Mesa area, which 
stretches from the east side of Las Cruces to the Texas 
border, and expects to be finished by the late summer of 
1981. In the fall of 1981, after picking the most promis- 
ing site indicated by the shallow tests, Chaffee will drill 
three or four 2,000 to 4,000-ft test wells in search of 
200-300" F fluids. If successful, Chaffee may go into a 
joint venture with several partners to produce geother- 
mill fluids usable for industrial processing in the Las 
Cruces area. 

CHEVRON RESOURCES COMPANY-Chevron 
has been evaluating data during 1981 from extensive 
drilling and geophysical work done on its leases in the 
Radium Springs, Socorro, and Lordsburg-Animas 
Valley areas. 

EARTH POWER CORPORATION-Earth Power 
has a joint venture agreement with Amax in the Light- 
ning Dock area and is planning to drill a deep explora- 
tion test well in 1981 with Amax. 

FLUID ENERGY CORPORATION-Fluid Energy 
is not planning any geothermal activity in the state dur- 
ing fiscal year 1981-82. 

GULF OIL CORPORATION-Gulf plans no ex- 
ploration in New Mexico at this time. 

HUNT ENERGY CORPORTION-Hunt plans to 
drill a third deep exploration well in the Radium Springs 
area. 

plans to continue evaluating its leases in the Truth or 
Consequences and Magdalena areas. 

O'BRIEN RESOURCES-O'Brien has four pros- 
pects in New Mexico: Two in Luna County (one north- 
east of Deming and one in the Tres Hermanas Moun- 
tains), and two in Socorro County (one east and one 
south of Augustine). The company has over 40,OOO 
acres of leases and pending leases on private and federal 
lands in New Mexico. This acreage also includes state 
lands which the company has nominated for leasing. 
The company is now doing preliminary evaluations on 
its prospects to determine their geothermal potential. 

OCCIDENTAL GEOTHERMAL, 1NC.-Occidental 
has concluded its exploratory work in the Faywood area 
and has made an assignment of its interest in the area 
to Aminoil USA, Inc. Occidental is planning to do 
some preliminary geophysics studies and temperature- 
gradient drilling in 1981 in an area of interest north of 
Albuquerque. The program is small and will probably 
not exceed SS0,OOO in fiscal year 1981. 

PHILLIPS PETROLEUM COMPANY-Phillips 
continues its interest in geothermal development in New 
Mexico and has hired an additional geologist to make 
further studies in the state. 

PANY-Reading and Bates has applied for leases to 
14,581 acres of federal land in the Lordsburg and Upper 
Animas Valley areas. After approval for the leases is 
received, an exploration program will begin. 

SOUTHLAND ROYALTY COMPANY-Southland 
has not conducted any new activities in its current New 

MCR GEOTHERMAL CORPORATION-MCR 

READING AND BATES PETROLEUM COM- 
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Mexico prospects. Between February 1979 and May 
1981, it applied for leases on 61,031 acres of federal 
land in the areas near Elephant Butte Reservoir, 
Radium Springs, Las Cruces, and MesquiteBerino- 
Anthony . 
PANY-Sunoco is negotiating with several other com- 
panies to drill a joint well 3 mi northeast of Jemez 
Springs. The well has been permitted to a depth of 9,OOO 
ft and will be called the No. 4 A. E. Thomas, et al. 
Spudding is planned for the fall of 1981. 

SUPRON-Supron has done chemistry, fault, and 
shallow ground-water studies on its holdings southwest 
of Socorro. The company is considering magnetotelluric 
and deep resistivity surveys but no temperature holes or 
deep drilling for the present. 

TEXACO, 1NC.-Texaco has relinquished its two 
leases formerly held in the Radium Springs KGRA. 

THERMAL POWER COMPANY-Thermal Power 
has been drilling deep temperature-gradient holes on its 
13,000 acres of federal leases in the Socorro Peak 
KGRA. Additional geophySica1 work is planned for this 
area. 

SUNOCO ENERGY DEVELOPMENT COM- 

Research and development 
The Hot Dry Rock Geothermal Energy Project 

undertaken by LANL (Los Alamos National Labora- 
tory) at the Fenton Hill site west of the Valles Caldera 
has achieved goals and yielded technical successes in 
1980 and 1981. In May 1980, LANL produced electrical 
energy from hot dry rock for the first time in history, 
when 60 kilowatts electric were produced using a special 
turbine generator in which Freon (R 114) was used to 
drive the turbines. In this Phase 1 system, water was in- 
jected into hot, fractured granitic rock beneath the 
earth's surface, withdrawn through a second well, and 
circulated through a heat exchanger, all in a closed loop, 
in order to determine how much heat can be extracted 
from this system. As a side experiment to test this 
method of generating electricity, a second loop was 
added in which Freon heated by the water vaporizes, 
spins the turbine, and then circulates past cooling fans 
and returns to repeat the process. An improved hot dry 
rock reservoir was used in this phase. Using the original 
pair of wellbores, a second reservoir was created by 
fracturing a deeper interval of granitic rock at a depth 
of 9,620 ft. The heat transfer area of the new fracture 
system is approximately 10 times that of the old system. 
Rock temperature at the bottom of the deeper interval is 
197" C (387" F). Essentially no thermal drawdown was 
detected during testing of the improved system (G. H. 
Heiken, personal communication, August 1980). A cir- 
culation experiment of nearly 400 days duration, which 
ended in December 1980, was performed on this Phase 1 
system. 

For Phase 2 of the hot dry rock project, LANL drilled 
two deeper holes into hotter rock and, in the spring of 
1982, will make a series of vertical fractures along the 
boreholes, which are oriented at a 35" angle from the 
vertical near the bottom of the holes. The first and 
deeper borehole, EE2, has been cased with a 9 %in. 
casing to a wellbore depth of 11,600 ft (R. A. Pettitt, 
personal communication, July 1981). This borehole is 

15,294 ft in length and is 14,500 ft below ground sur- 
face. Bottomhole temperature was 337" C (639' F), 
which was hotter than expected (G. H. Heiken, personal 
communication, August 1980). The second borehole, 
EE3, has been completed at a depth of 13,048 ft below 
ground surface. It lies above and parallel to the first 
borehole. As in the original concept demonstrated in 
Phase 1, water will be injected into the first borehole, 
circulated through the series of fractures, and with- 
drawn through the second borehole. The new system is 
expected to be capable of producing 10-20 megawatts of 
electrical power for 20 yrs using three to five vertical 
fractures. After experiments have been performed for 
4-5 yrs, LANL may turn this system over to Plains Elec- 
tric Generation and Transmission Cooperative to be 
used for electrical generation. 

Approximately 24 potential hot dry rock sites are 
under consideration in the United States. LANL's hot 
dry rock Site 2 will be chosen and used to show that the 
reservoir techniques developed at Fenton Hill may be 
used in a geologically dissimilar area. LANL will install 
a heat loop in the new area as inexpensively and at as 
shallow a depth as is economically possible. Potential 
sites LANL has examined fall into three categories 
according to the nature of their thermal anomalies: 1) 
Quaternary magma-hydrothermal (volcanic or igneous) 
systems such as The Geyers-Clear Lake region in Cali- 
fornia, 2) regional thermal anomalies of tectonic origin 
such as the Basin and Range province of the Southwest, 
and 3) pre-Quaternary plutonic and metamorphic com- 
plexes such as the Conway Granite in New Hampshire. 
At the current level of technology, the optimal hot dry 
rock system would have a temperature of 200-300" C 
(392-572" F) at depths of 2-4 km (1.2-2.5 mi). The site 
that now appears to be the most preferred for Site 2 is 
Roosevelt Hot Springs, Utah. This site has high temper- 
atures over a broad area, and the approximate depth to 
impermeable granite and gneiss' is known. This site 
would also require the least development of new tech- 
nology to achieve success (Goff, et al., 1981). 

The immense potential for hot dry rock systems and 
the success of the Fenton Hill Project have interested 
several domestic and foreign energy suppliers. Some 
domestic companies are considering the possibility of 
working at other hot dry rock sites and combining their 
knowledge with LANL's 6-yr experience with hot dry 
rock systems. There is also enthusiasm for hot dry rock 
systems among severa European and Far Eastern gov- 
ernments. England has initiated a hot dry rock develop- 
ment program to complement LANL's project, and in- 
formation and personnel have been exchanged. Two 
Italian engineers have worked at Los Alamos for 6 
months. Three engineers sent by the West German 
government have worked at Fenton Hill in the past year, 
and West Germany will contribute up to $2.5 million per 
year for the next 5 yrs to the hot dry rock development 
costs. The government of Japan has signed an agree- 
ment similar to West Germany's regarding the contribu- 
tion of personnel and money to the hot dry rock effort 
in the United States (Pettitt, 1981). 

Union Geothermal Company of New Mexico has be- 
gun an exploratory drilling program to increase produc- 
tivity at the Baca Geothermal Demonstration Project. 
During the 6-month drilling program, Union and PNM 
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(Public Service Company of New Mexico) will evaluate 
the geothermal reservoir potential and its ability to pro- 
vide competitively priced electricity. The start-up date 
for the power plant has been changed from,1982 to 1983 
as a result of the delay. A decision from the New Mexico 
Public Service Commission on whether PNM can build 
the power plant is being withheld until all new resource 
and cost data is available. Power produced from the 
proposed 50-megawatt plant could supply the electrical 
needs of a city the size of Santa Fe with a population 
of approximately 50,000. PNM will also evaluate fuel- 
diversity benefits, the desirability of smaller base-loaded 
units, and the potential for geothermal energy in the 
state from this project. The DOE (U.S. Department of 
Energy) is a participant in the project, Supplying 
approximately 50 percent of the funds to the two com- 
panies and also supplying data on' the project to finan- 
cial institutions as well as other electric utilities (M. 
Zimmerman, personal communication, July 1981). 

The DOE's initial reservoir stimulation experiments 
at Baca and at two other geothermal sites in the western 
United States have been highly successful. The results 
have allowed the reservoir stimulation program to be ex- 
tended to the stimulation of hotter wells and the evalua- 
tion of additional fracturing techniques. A casing 
packer, using newly developed elastomeric seals, per- 
formed ,well at 232O.C (450" F) during the Baca experi- 
ment. Other recent DOE accomplishments include the 
development of a new high temperature drilling mud 
and high temperature cements. The mud is now used 
commercially for geothermal drilling in California's Im- 
perial Valley, and the cements used for well completion 
applications will be field tested at the Cerro Prieto 
geothermal field in Mexico. Advances were also made in 
high temperature well-€egging tool components, a 1 

transportable wellhead generator 
minimizing water treatment tech- 

niques, and the development of an exploration strategy 
for hydrothermal resources in the Rocky Mountain 
Basin and Range Province (US. Department of Energy, 
1981). 

At New Mexico Institute of Mining and Technology, 
new discoveries are being made in the seismic detection 
of magma bodies in the earth's crust near Socorro. The 
magma occurs as a large, deep body and as several pos- 
tulated shallow bodies: As it is now mapped, the large 
body is a thin, flat sill at depthsof 19-20 km (11.8-12.4 
mi) beneath the central part of the Rio Grande rift near 
Socorro, and occupies an area of approximately 1,700 
sq km. The shallow pockets may occur at depths of 4-10 
km (2.5-6 mi). One such shallow body at a depth of 4 
km (2.5 mi) has been detected southwest of Socorro at 
the intersection of the Capitan and Morenci Linea- 
ments; In this area, magma is apparently moving up- 
ward from the mid-crustal magma body because the 
crust has been greatly disrupted by local tectonic and 
volcanic processes. Sanford and Schlue concluded that 
only a relatively small amount of magma occurs at these 
shallower depths in the crust and is probably in a com- 
plex network of dikes and sills (A. R. Sanford, per- 
sonal communication, August 1981; Ward, 1981). This 
method of exploration for magma bodies may prove ef- 
fective for predicting the Occurrence of hydrothermal 
systems in areas where their existence might otherwise 
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go undetected, owing, for example, to the flow of 
ground-water masking the heat flow. If the presence of 
shallow magma pockets is confirmed by further studies, 
the overlying crust may prove to be a favorable area for 
exploratory geothermal drilling (A. R. Sanford, per- 
sonal communication, September 1979). 

At NMSU (New Mexico State University), Phase 1 of 
the geothermal campus heating project has been com- 
pleted. State funds contributed to this phase amounted 
to a total of $125,000. For Phase 2, DOE will contribute 
$336,000 and the State $829,000. An observation well, 
NMSU-OW-1; was completed in November 1980 and is 
282 ft east of NMSU-PG-1, NMSU's first geothermal 
production well. A 48-hr flow test was conducted on the 
observation well, which verified the parameters estab- 
lished in the July 1980 test performed on NMSU-PG-1, 
except that the new tests showed even higher transmis- 
sivity values. Based on that test, the decision was made 
to site the second production well at least 1,000 ft away 
to avoid interference. After,reviewing gradient well data 
and topographical considerations, the second major 
production well, NMSU-PG-3 was sited 1,200 ft due 
north of NMSU-PG-1. The well was completed to a 
depth of 860 ft in January 1981, and the screen was set 
between 750 ft and total depth. A 48-hr flow test was 
conducted in which NMSU-PG-3 demonstrated a 250 
gpm (gallons per minute) flow at 63" C (146' F). Both 
wells were pumped at  a combined flow rate of 400 gpm. 
Subsequently, in June 1981, another 48-hr flow test was 
conducted after the permanent pump was set in NMSU- 
PG-3. During this latter test, NMSU-PG-3 was pumped 
at 300 gpm, and the combined flow test for 24 hrs pro- 
duced a 570 gpm combined flow rate with NMSU-PG-1. 
During these tests, constant temperatures (141-142" F 
in NMSU-PG-1, and 146" F in NMSU-PG-3) were 
maintained in both wells. 

Construction has started on the campus portion of 
the heating project. As of August 6, 1981, 10,OOO ft 
of insulated pipeline was in place. Pump houses and 
the gas separator equipment complex have been con- 
structed, and all major equipment has been ordered. 
The New Mexico Oil Conservation Division has granted 
approval to use the NMSU golf course well as a disposal 
well. In this phase of the project, heating water will be 
connected to 11 campus buildings, for an estimated 
gross fuel savings of $330,000 per yr. The.estiniated 
payback period for this phase of the project is 4-6 yrs  at 
1980 natural gas prices (R. Cunniff, personal communi- 
cation, August 198 1). 

At Sandia National Laboratories, recent tests have 
shown that corrosion of drill pipe in geothermal wells 
may be reduced by 90 percent by the addition of nitro- 
gen to drilling fluid. By using a nitrogen-water mist in- 
stead of a chemically treated air-water mist, pipe could 
last up to 600 days instead of the normal 60 days for 
deep geothermal drilling. Costs can be reduced further 
by producing nitrogen at the well site, and this 
technology is now under study at  Sandia. On-site pro- 
duction of nitrogen could decrease the expenses of 
premature pipe degradation and current corrosion con- 
trol methods, which now cost about $4,000 per day in a 
full-scale drilling operation in northern New Mexico, to 
about $2,000 per day. This work is part of the DOE's 
Geothermal Drilling and Well Completion .Technology 
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Development Program managed by Sandia. Other ad- 
vances under this program include the development of 
high temperature microelectronics for geothermal well- 
logging tools and the diffusion bonding of diamond 
compact cutters onto drill bits, which prolongs bit life 
and increases drilling speed (Sandia Science News, Vol. 
16, No. 3, June 1981). 

Sandia recently completed a series of field experi- 
ments as part of its Magma Energy Research Project, 
which deals with the investigation of the scientific and 
economic feasibility of extracting energy from magma 
(subsurface molten rock) bodies. These experiments 
measured a seismic velocity of 3.3 km per second 
through molten in situ basalt, drilled and cored through 
30 m (nearly 100 ft) of molten basalt, extracted energy 
from the solid margin just above a molten zone using a 
closed heat exchanger at  a steady rate of 17 kilowatts 
per sq m of heat exchanger area, and extracted energy 
from molten basalt using an open heat exchanger at  a 
rate of 980 kilowatts per sq m of heat exchanger area 
(transient) and 93 kilowatts per sq m (steady). Research 
on this project is continuing (J. Colp, personal com- 
munication, August 198 1). 

Recent legislation 
The New Mexico State Legislature approved House 

Bill 2 in 1981, which included an appropriation of 
$829,000 for the construction and installation of a 
geothermal energy system that would provide hot water 
service to buildings and the outdoor instructional swim- 
ming pool on the New Mexico State University campus. 
In other geothermal-related action, a joint memorial re- 
quested the New Mexico Energy and Minerals Depart- 
ment and the New Mexico Public Service Commission 
to report to the Legislature on the progress and changes 
in the Baca Location No. 1 geothermal plant demon- 
stration project. The reports are to include information 
on project participants, projected plant capacity, de- 
mand forecasts, and any changes in the scope of the 
project that would affect New Mexico consumers and 
state control of the project. 

Two bills have been introduced in the 97th Congress, 
H.R. 4067 and S. 1516, which would amend the Geo- 
thermal Steam Act of 1970 to expedite exploration and 
development of geothermal resources. These bills would 

1) authorize the Secretary of the Interior to issue 
geothermal leases in any lands administered by another 
federal agency or department with the consent of the 
agency or department head; 

2) revise the definition of KGRA (Known Geother- 
mal Resource Area) to mean an area where the Secretary 
of the Interior determines the prospects for extraction 
of geothermal resources for the primary purpose of 
generating electricity in commercial quantities warrant 
substantial expenditures for that purpose; 

3) require that lands within any KGRA which are of- 
fered for lease and which receive no bids be declassified 
and leased to the first qualified applicant; 

4) increase the acreage limitation for federal geother- 
mal leases from 24,480 acres to 51,200 acres and author- 
ize the Secretary of the Interior to increase this limita- 
tion up to 155,200 acres at any time after 15 yrs from the 
effective date of the Geothermal Steam Act of 1970 

(currently this limitation may be increased to 51,200 
acres); 

5 )  exempt from the determination of holdings leases 
which contain wells capable of commercial production 
and leases operated under approved operating, drilling, 
or development contracts; 

6) permit readjustment of geothermal lease terms and 
conditions at 2 0 9  intervals beginning 20 yrs after the 
date production commences (currently such readjust- 
ment is permitted at 10-yr intervals beginning 10 yrs 
after geothermal steam is produced); 
7) set forth procedures for judicial review of a deci- 

sion by the Secretary of the Interior; 
8) authorize the issuance of free-use permits for the 

non-commercial application of geothermal resources in 
lands administered by the Secretary of the Interior and 
free-use permits for surface use and use of geothermal 
resources for the continued operation of any geothermal 
energy research and development facility, pilot plant, or 
demonstration facility in which the federal interest is 
transferred; and 

9) permit the head of each federal agency to develop 
for the benefit of the agency the geothermal energy 
resources within the lands under its jurisdiction pro- 
vided such use is in the public interest and will not deter 
any commercial development that might be more 
beneficial. 

Another bill, S.669, would amend existing geother- 
mal leasing and permitting laws. This bill is similar in 
some sections to the above two bills and would 

1) provide for an expedited bidding and leasing sys- 
tem for lands within any KGRA; 

2) require the development of uniform standards for 
the consideration and approval of permits for explora- 
tion and testing of geothermal resources on lands sub- 
ject to wilderness study and lands within the National 
Forest System, and direct the Secretary of the Interior to 
include stipulations in any permit granted to assure that 
exploration and testing activities do not permanently 
impair the wilderness values of such lands; 

3) set time limits for the review and approval of lease 
applications and exploratory permit applications pur- 
suant to a lease; 

4) permit the Secretary of the Interior to defer roy- 
alty payments for non-electric geothermal developments 
for municipal, cooperative, or other political subdivi- 
sion lessees where legal limitations on front-end financ- 
ing would prohibit or significantly deter development; 

5) require that a maximum of 10 percent of the tracts 
leased in any one year be offered to public bodies, in- 
cluding rural electric cooperatives, to produce energy . 
for their own use or for sale to their members or cus- 
tomers; and 

6) direct the Secretary of the Interior to promulgate 
regulations to ensure the prompt reoffering of all relin- 
quished, abandoned, and expired geothermal lease- 
holds. 

A bill before the House, H.R.771, would create a 
commission to grant exclusive franchises for explora- 
tion and the commercial development of geothermal 
energy and for the right to market any such energy in its 
natural state. 
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Regulatory activity 
The FERC (Federal Energy Regulatory Commission) 

has issued final regulations applicable to geothermal 
small power production facilities under the PURPA 
(Public Utility Regulatory Policies Act). PURPA pro- 
vides for the exemption of qualifying small power 
producing facilities from certain federal and state 
regulations and requires utilities to buy excess power 
generated by small power producers. The ESA (Energy 
Security Act), enacted in June 1980, extends regulatory 
exemptions to utility owned as well as non-utility owned 
facilities and increases the size limit for qualifying 
geothermal facilities from 30 to 80 megawatts electric. 
The final regulations issued by FERC on March 23, 
1981 increase the eligible plant size to 80 megawatts elec- 
tric in accordance with the ESA but do not extend non- 
utility benefits to utility owned, qualifying geothermal 
facilities. A decision on this extension has been deferred 
because of objections raised by the public utility com- 
missions of California, New Mexico, and Hawaii. A 
decision will be made after public hearings are held to 
address the issue. The status of these exemptions has 
been clouded by a decision of a federal district court in 
Mississippi ruling PURPA's rate provisions unconstitu- 
tional. FERC has appealed to the Supreme Court. The 
regulatory exemption might also make these plants eli- 
gible for the 15 percent business investment tax credit 
for energy property, which is not applicable to public 
utility property as defined by IRS (Internal Revenue 
Service) regulations (Federal Register, March 30, 1981). 

On January 23, 1981, the IRS published final regula- 
tions implementing tax credit provisions of the Energy 
Tax Act of 1978. Under the regulations, tax credits are 
extended to owners and renters investing in certain 
energy conservation measures or alternative energy 
sources for residential properties and to businesses in- 
vesting in certain types of energy property. In order for 
geothermal resource-related expenditures to qualify for 
the credits, geothermal fluids must have wellhead tem- 
peratures exceeding 50" C (122" F). 

The credit for residential geothermal systems is 40 
percent of the system cost to a maximum credit of 
$4,000. The eligible costs include labor as well as equip- 
ment. Heating and cooling systems that supplement or 
back up geothermal systems are excluded and all heat 
pump equipment is excluded. Parts of systems that are 
not exclusively geothermal are also ineligible for the 
credit. The business investment credit is 15 percent of 
the cost of equipment used to produce, distribute, or use 
energy derived from a geothermal deposit, and explora- 
tion and development equipment does not qualify. The 
existence of backup equipment to protect against a 
failure in the geothermal system will not disqualify the 
system; otherwise, equipment that uses both geothermal 
energy and energy derived from other sources is not 
eligible. Equipment through the turbine-generator stage 
of geothermal electric power plants is eligible for the 
credit (Federal Register, January 23,1981). 

' 

Geothermal projects 
The New Mexico State Legislature passed the Energy 

Research and Development Act in 1974. By July 31, 
1981, $2,162,454 in state funding had been invested in 

geothermal research projects in the state. As of July 22, 
1980, this money had attracted an additional $4,326,210 
in funding from government, individual, and corporate 
sources. 

Geothermal projects in progress as of July 31, 1981, 
and funded from the Energy Research and Development 
Fund by the Energy and Minerals Department through 
the New Mexico Energy Institute at NMSU were 

Project number and title 
2-67-21 35-Evaluation of 

the geothermal resource 
in the Albuquerque area 

2-67-2238-New Mexico 
cooperative low 
temperature resource 
assessment program 
(Phase 2) 

2-67-25374onduct a 
geothermal test well 
drilling program for the 
Village of Jemez Springs 

2-68-2102-Assessment of 
the geothermal potential of 
southwestern New Mexico 
(Phase 2) 

2-68-2204-Electrical 
exploration and 
geothermal gradient 
studies near Columbus, 
New Mexico 

2-68-2208-Jemez Springs 
geothermal heating 
demonstration 

2-68-2305-Assessment of 
geothermal reservoirs by 
analysis of gases in thermal 
water 

2-69-2202-Dona Ana 
County geophysical/ 
geothermal evaluation 

geothermal exploration in 
north central New Mexico 

environmental and related 
performance parameters 
for a Rankine-cycle turbine 
electric generator utilizing 
geothermal energy at Gila 
Hot Springs, New Mexico 

2-69-2208-Regional 

2-69-2209-Monitoring 

Authorized 
funding 
S 76,874 

S 43,248 

S 47.223 

S 26,810 

S 75.000 

S 9,000 

S 16,498 

$100,000 

$100,000 

S 12,500 

Investigator 
Jiracek 
UNM 

Icerman 
NMEI-NMSU 

Armenta 
non-profit 

Elston 
UNM 

Swanberg and 
Young 
NMSU 

La France 
NMSU 

Norman 
NMIMT 

Icerman 
NMSU 

Icerman 
NMSU 

Starkey 
NMSU 

State funds totaling $142,783 were allocated to five 
projects now active under the geothermal demonstra- 
tion program of the New Mexico Energy and Minerals 
Department. Demonstration project funds are contin- 
gent on several conditions, including a requirement that 
matching money be obtained from federal or private 
sources. Awards were based on recommendations of the 
New Mexico Energy Research and Development Review 
Committee. The projects are 

Authorized 
Project number and title funding Investigator 
67-Sl-Geothermal heating of $46,186 BDM Corp. 

Carrie Tingley Hospital, Albuquerque 
Truth or Consequences 
(preheating of boiler water) 

67-524eothermal heating 
of Senior Citizens Center, Chaturvedi 
Truth or Consequences NMSU 
(space-heating system) 

Mancini and $24,726 
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Authorized 
Project number and title funding 
67-534eothermaf heating $40,663 

of solar-assisted 
greenhouse, Taos County 
(Ponce de Leon Hot Spring 
at  Ranchos de Taos) 

of greenhouse, Silver City 
area (development by 
handicapped to raise native 
plants for revegetation of 
mine tailings, Faywood 
Hot Springs) 

space-heating of University 
Center, New Mexico State 
University 

67-544eothermal heating $21,208 

67-714eothermal well for 310,000 

Investigator 
Solar 
America, Inc. 

Southwestern 
Service to 
Handicapped 
Children and 
Adults, Inc.. 
and NMSU 

Huff 
NMSU 

One project that has been under negotiation is for the 
Sandyland Nursery for the geothermal heating of an ex- 
panded greenhouse in the Las Cruces area. State fund- 
ing of $lOO,OO would be authorized on approval, and 
the principal investigator would be F. Cobb. If the 
geothermal reservoir is shown to exist, there is a poten- 
tial for offsetting 88 million cu ft of natural gas per year 
that is now being consumed by the nursery. 

During the 1981 session, the New Mexico State Legis- 
lature authorized an appropriation of $829,000 to con- 
struct and bring on line the NMSU campus heating proj- 
ect (see Recent Legislation). R. Cunniff is the principal 
investigator. 

Current DOE-funded state projects are 

. 

Project 
Project Title Funding director 
Regional geothermal commer- . $1,037,015 J. Marlin 

New Mexico cooperative low $ 236,931 L.Icerman 
cialization program 

temperature resource assess- 
ment program 

tion planning for New Mexico 
State geothermal commercializa- $ 102.000 G. Scudella 

NMSU campus heating project $ 336,000 R.Cunniff 

The DOE’S AET (Appropriate Energy Technology) 
Small Grants Program awarded $32,500 in August 1980 
to D. A. Campbell of Gila Hot Springs for a proposal to 
develop rural geothermal energy technologies through 
the expansion of the Gila Hot Springs geothermal re- 
source. The project included the installation of a 
Rankine-cycle generator at the hot springs. Campbell is 
now using this low temperature geothermal source to 
generate electricity. This type of generator uses a heat 
exchanger that extracts heat from the hot spring water 
and heats Freon, which then expands and turns a tur- 
bine. The turbine drives an induction generator. It is 
hoped that this project will encourage the use of similar 
thermal areas in New Mexico and other states. This 
technology could also be applied to any area possessing 
a similar combination of hot and cold water from other 
sources. Other hot water sources include municipal 
power plants, smaller business-sized power plants, hot 
wells, industria1 hot water discharge, and large refrig- 
eration units. 
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