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ABSTRACT

A Tlarge area of eastern New Mexico overlies a vast underground
reserve of water, mainly from the Ogallala aquifer. The area is con-
sidered part of the High Plains region which extends over portions of
six states. The utilization of these large water reserves has led to
substantial economic growth, primarily growth in agriculture. However,
this growth has placed a greater demand on the ground water and water
levels have begun to decline.

New Mexico participated with five other High Plains states and the
High Plains Associates in the Six-State High Plains-Ogallala Aquifer
Area Study. The purpose of this study was to estimate the economic
impacts of rapidly rising energy costs and the declining Ogallala
aquifer water tables over a 40-year planning horizon.

Four management strategies including a baseline, voluntary water
conservation, mandatory irrigation water supply reduction, and inter-
state importation were evaluated.

The findings of this study suggest that a continuation of current
water management policies in eastern New Mexico will lead to Targe
reductions in drrigated acreage and agricultural employment while
regional income increases significantly. These effects would be most
marked in the southern part of New Mexico's High Plains. Policies to
control present water demands would significantly ameliorate these
effects. A voluntary irrigation limitation program would be more
beneficial than a mandatory one.

The Southern High Plains has been a major oil and gas producing
area in the United States. However, by 2020, crude o0il and natural gas
production is expected to be about 1/10th of the 1980 production. This
will extenuate the impact on the economy of the Southern High Plains.

KEYWORDS:  *High Plains, *Ogallala Aquifer, *New Mexico, *management
strategies, energy, water resources, on-farm impacts, regional impacts,
gross output, employment, population, economic projections, resources,
interdisciplinary.
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INTRODUCTION

Prior to World VWar II, Tand in the High Plains was used almost
exclusively for dryland wheat and sorghum production and cattle grazing.
It is part of the vast semiarid Great Plains country extending from
Mexico to Canada. VYearly variations in the average annual rainfall,
ranging from 10 to 25 inches, may cause uncertainty in each year's
production from dryland farming and ranching. In the late 1930s,
development of the Ogallala aquifer for irrigation purposes began to
increase significantly 1in the Southern High Plains areas of Texas,
Kansas, Oklahoma, Colorado, and New Mexico. Steady development con-
tinued after World War II, and then accelerated in the 1950s as low-cost
natural gas became generally available for pumping irrigation water.
The combination of a good water supply, low-cost energy, new irrigation
technologies, deep fertile soils, relatively flat terrain, and favorable
climate resulted in rapid expansion of irrigated agriculture and asso-
ciated agribusiness.

The High Plains-0Ogallala Aquifer region extends over large portions
of eastern Colorado, western Kansas, central and western Nebraska,
eastern New Mexico, northwestern Oklahoma, and western Texas (Figure 1).
The area includes about 220,000 square miles of the six-state High
PTains-0Ogallala Aquifer region. Much of the area is underlain by the
Ogallala Formation, a major aquifer supplying most of the area's water
needs.

Irrigated acreage in the High Plains-Ogallala Aquifer study area
expanded from less than 3.5 million acres in 1950 to more than 15
million acres in 1980, an average annual increase of about 400,000 acres
over the 30-year period.

The development of feed grain production in the region triggered a
related development in the regional economy--the massive feedlot indus-
try now centered in the High Plains. By 1977, the region was marketing
more than 9.0 million head of fed cattle annually, or about 38 percent
of the national total production of grain-fed beef.

Expansion in irrigated acreage was accompanied by a dramatic
increase in annual water use for irrigation. Water withdrawn annually
from the Ogallala aquifer for agricultural purposes ranged from Tess
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than seven million acre-feet of water in 1950 to more than 21 million
acre-feet in 1980. Significant improvements in irrigation management
and agricultural water use efficiency also took place during that
period. ‘

Because physical characteristics of the 0Ogallala aquifer vary
widely, so do projections of its economic Tifespan. This is the time
remaining before the water resources of the region will be exhausted or
depleted to the point where water levels fall below economically recov-
erable Timits. In the Southern High Plains, the Ogallala aquifer is
being depleted rapidly. In many instances, the aquifer has been ex-
hausted and large areas have gone out of irrigated production,

A large part of eastern New Mexico is situated in the High Plains-
Ogallala Aquifer region (Figure 1). Development of the extensive ground
water (primarily the Ogallala aquifer) resources in the region has
generated dramatic economic growth. This growth has exerted greater and
greater demands on ground water supplies. Water levels have declined so
much that some irrigated areas have gone out of production. In the New
Mexico High Plains-Ogallala Aquifer region, the aquifer's saturated
thickness ranges from about 50 feet fto about 135 feet. The water table
declines about one to three feet a year. If significant areas were to
be forced out of irrigated production, the economy of the entire state
could be adversely affected.

The Permian Basin of southeast New Mexico and west Texas has Tong
been one of the major oil-producing provinces in the nation. It is
anticipated that the future discovery rate will be more modest than in
the past in this region. Primary regional energy resources of crude oil
and natural gas are being deplefted even faster than the Ogallala water.

This simultaneous decline of the ground water and energy resource
base of the Southern High Plains region threatens long-term impacts on
the area's socioeconomic structure. Impacts will be felt in reduced
levels of income by the labor force directly involved with irrigation
enterprises and associated agribusinesses. This, in turn, will result
in reduced revenues to local, state, and federal governments from
property, income, and other taxes. The integrity of long-term invest-
ments may be jeopardized. The viability of small towns and communities
dependent almost exclusively on the region's irrigated economy also may



be adversely affected. Public costs will increase to provide increased
support for job training, income support, and certain health costs for
" the unemployed or underemployed. The impacts will be felt at the state
and national level as well as locally and regionally.

There are choices remaining for the region. The water and energy
resources are not gone, but they have been significantly diminished.
The regional economy is still healthy, although it faces a declining
resource base. In response to these concerns, New Mexico, along with
five other states and the High Plains Associates (general contractor),
participated in the Six-State High Plains-Ogallala Aquifer Area Study.

The general purpose of the study was to estimate key economic
impacts over a 40-year planning horizon. The key indicators were
regional 1income, employment, and population; irrigated and dryland
cropping patterns; agricultural output; and farm income. They were
evaluated under alternative sets of assumptions regarding pubTlic policy,
water, energy costs and availability, and irrigation management prac-
tices.

This report presents a technical description of the models and
impacts for the High Plains-Ogallala Aquifer study region in New Mexico.
Results are presented for the baseline and three alternative management
strategies.

MANAGEMENT STRATEGIES

Four management strategies, including a baseline, were evaluated--
voluntary water conservation (Alternative Management Strategy 1),
mandatory irrigation water supply reduction (Alternative Management
Strategy 2), and supply augmentation (Importation) for those areas that
physically exhaust their water supply under the voluntary strategy
(Alternative Management Strategy 5A).

Baseline
The baseline was defined as "no new public action or deliberate

change--continuation of current trends in water and agriculfural manage-
ment in both public and private sectors." It consistently has been



assumed that under the baseline, neither states nor the federal govern-
ment would initiate new policies or programs to reduce demands on the
Ogallala or other resources, nor would they augment the water supply
during the study period. It was further assumed that current trends in
public and private sector resource demand and supply management would
continue throughout the study period. Only those changes in resource
management already underway and anticipated to continue as rational
economic behavior would he considered to influence the long-term base-
Tine projections. Under the baseline, the continuation of present
trends in water conservation is expected to result in water savings of
about 10 percent on sprinkler-irrigated lands over the study period. It
is assumed that under baseline, there will be no reductions in water
applications for furrow-irrigated croplands.

Voluntary Irrigation Water Conservation

This alternative adds to the baseline by assuming incentives will
be provided for technological change and improved water and agricultural
management practices at the farm level. This alternative assumes an
accelerated rate of adoption of new and promising technologies. Changes
in irrigation water and farm management practices are expected to occur
through research and development, externsion and education, and finally
adoption of improved technology, improved farming practices, and im-
proved plant varieties. The area of improved technology probably would
include 1improved water conveyance and application systems. Improved
farming practices would include techniques such as irrigation scheduling
and evaporation reduction farming methods. Plant varieties might be
adapted, through genetic research, to produce the same amount using less
water. It is anticipated that these water conservation measures will
result in an additional 12 percent reduction in sprinkler water applica-
tions from 1990 to 2020, while producing the same output as under the
baseline. Furrow irrigation water applications are estimated to be
reduced by 21 percent from 1985 to 2020, while producing the same output
as under the baseline. Much of these water applications reductions are
expected to occur in the Tatter years of the study.



Mandatory Irrigation Water Supply Reduction

The mandatory strategy builds upon the voluntary strategy by adding
mandatory water supply management. This includes institutional regula-
tory changes requiring water conservation, improved water and agricul-
tural management practices at the farm level, and/or restrictions on new
irrigated agricultural developments.

This strategy would require a reduction of the irrigation water
supply below what would be available in the voluntary strategy. By
1985, water supplies will be required to be reduced by 10 percent below
the dirrigation water applications in the voluntary strategy. Water
supplies will be reduced by 20 percent by 1990 and by 30 percent by
2000.

Supply Augmentation {Importation)

Irrigation water will be imported from adjacent areas to fully
supply those lands that physically exhaust their natural water supply by
2020. As part of the High Plains study, the U.S. Army Corps of Engi-
neers studied, at a reconnaissance level, four importation routes--two
from the Missouri River (routes A and B) and two from tributaries of the
Mississippi River (routes C and D). The routes were sized to provide
costs for a range of flows. Where possible, routes will be Tocated to
minimize environmental impacts.

Route D could provide water to New Mexico and parts of Texas and
Oklahoma. Sources of water would be the White River at Clarendon, AR;
the Arkansas River at Pine Bluff, AR; the Ouachita River at Camden, AR;
the Red River at Fulton, AR; the Sulphur River at Darden, TX; and the
Sabine River at Tatum, TX. These supplies of water would then route
west and northwest across Texas into the Texas Panhandle to terminal
storage west of Lubbock, TX. This route would require a canal about 860
miles Tong and would have 30 pumping plants to 1ift the water 2,700 feet
along the route. The irrigation water will be available in the year
2000 and be applied in a manner consistent with the voluntary strategy
technology.



GENERAL DESCRIPTION

The High Plains of New Mexico 1ie in the southeastern part of the
state (Figure 1). The Northern High Plains of New Mexico consist of
northern Quay, Union, and Harding counties. The Southern High Plains,
or Llano Estacado, consist of lLea, Curry, Roosevelt, and southern Quay
counties.

Northern High Plains

The Northern High Plains are in the northeast corner of New Mexico
and are bounded on the north by Colorado and on the east by Oklahoma and
Texas. Five sub-basins contribute surface drainage to the larger
Arkansas-White-Red Basin in Colorado, Oklahoma, and Texas. Total area
of the region is 3,328 square miles.

North of the caprock, most of the drainage is to the Canadian River
which flows west to east in the northern half of the region. The
landscape consists of mesas, canyons, arroyos, rolling plains, and
pinon-juniper breaks on the edges of the caprock and deeper canyons.
Intermittent tributaries such as Pajarito, Plaza Larga, Barranca, and
Revelto creeks join the Canadian River from the south. Ute Creek joins
the river from the north a few miles west of Logan. Ute Dam is located
some four miles downstream from the confluence of these two streams. An
extensive dune and sandhill area is Tlocated just north of the Canadian
River.

The highest elevation in the region is 5,290 feet (MSL) on top of
Mesa Redonda. A prominent landmark--Tucumcari Mountain--is 4,975 feet
in altitude. The Tlowest elevation 1is about 3,500 feet where the
Canadian River leaves the region and enters Texas. The western edge of
the region is formed by the Canadian River which flows in a deep canyon
with steep sides and high cliffs. Ute Creek and its tributaries of
Mosquero and Tequesquite creeks drain the central and northern area of
the region.

There are three life zones, namely: Transition, Upper Sonoran, and
Lower Sonoran. The latter zone is confined to a small area in the Tower
reach of Ute Creek. Most of the vegetation consists of rolling grass-



Tands. There is some ponderosa pine and pinon-juniper woodland in the
Canadian River canyon and on the higher mesas. Vegetation is sparse in
the sandhill area and consists of semidesert grasses and brush.

Southern High Plains

There are no permanent streams 1in the Southern High Plains.
Surface drainage is not well defined, except to Frio and Running HWater
draws which flow intermittently east into Texas. In the extreme north-
ern part, the caprock is exposed and drainage is toward the Canadian
River in Quay County. Elevations range from about 4,600 feet (MSL) in
the northern part to about 3,900 feet near the southern boundary.

The counties in the Southern High Plains 1ie partly in three major
river basins: the Pecos Basin, 5,102 square miles; the Texas Gulf,
5,298 square miles; and the Arkansas-hite-Red rivers, 441 square niles,
for a total land area of 10,841 square miles.

The area contains the Upper Sonoran and Lower Sonoran life zones.
Oak shinnery is the predominant vegetative tvpe near the edge of the
caprock and in all of the area south of Mescalero Ridge. Most of the
plains are undulating grasslands interspersed with some oak shinnery
(NMISC, 1975).

Climate

Northern High Plains

The Northern High Plains experience a semiarid climate charac-
terized by clear, sunny days; large diurnal temperature ranges; Tow
humidity; and moderately low rainfall. The mean annual precipitation
averages about 141 dinches. The hot summer months are normally the
wettest. Occasionally, thunderstorms are accompanied by hail which may
damage crops and property. The average snowfall is light and the snows
usually melt within a few days after occurrence. Moderate winds prevail
most of the year, and strong winds are common from January to May.

Temperatures in the area average about 53 degrees Fahrenheit.
Winters are usually wmild and dry, and temperatures above 100 degrees



Fahrenheit are not uncommon in the summer months. The growing season
usually begins in late April and Tlasts 170 days, ending in mid-October.

Southern High Plains

The Southern High Plains experience a semiarid climate charac-
terized by clear, sunny days; large diurnal temperature ranges; Jlow
humidity; and moderately low rainfall. The mean annual precipitation
averages about 18 inches in the north and 15 inches in the south. The
hot summer months are normally the wettest. Occasionally, thunderstorms
are accompanied by hail which may damage crops and property. The
average snowfall is Tight and the snows usually melt within a few days
after occurrence. Moderate winds prevail most of the year and strong
winds are common from January to May (NMISC, 1975).

Temperatures in the area average from 50 to 60 degrees Fahrenheit.
Winters are usually mild and dry. Temperatures above 100 degrees
Fahrenheit are not uncommon in the summer months. The growing season
usually begins in early April and lasts from about 180 to 215 days,
ending in late October or early November (NMISC, 1975).

Land

Northern High Plains

The Northern High Plains consist of approximately 5.4 million acres
of Tand. About 3 percent of the land is under federal ownership, 18
percent under state ownership, and 79 percent is privately owned.
Approximately 90 percent of the land in Lea County is rangeland used for
grazing and 8 percent is cropland (1.5 percent is irrigated and 6.5
percent dryland). Urban and urban fringe areas comprise slightly less
than 1 percent and road systems also account for slightly less than 1
percent of the county land. The remainder of the land includes 5,230
acres of inland water, parks, and fish and wildlife preserves (NMISC,
1975).



Southern High Plains

The Southern High Plains consist of approximately 6.9 million acres
of Tand. About 1.5 percent of the land is under federal ownership, 19.5
percent under state ownership, and 79 percent 1is privately owned.
Approximately 76 percent of the Tand in Lea County is rangeland used for
grazing and 21 percent is cropland (6 percent 1is irrigated and 15
percent dryland). Urban and urban fringe areas comprise about 1 percent
and road systems also account for 1 percent of the county Tand. The re-
mainder (1 percent) of the land includes inland water, military reserva-
tions, parks, and fish and wildlife preserves (NMISC, 1975).

Hydrology

Northern High Plains

Three main aquifers supply water to the high~yield wells that
furnish water for irrigation in the Northern High Plains; namely, the
Ogallala aquifer of Tertiary age, the Dakota-Purgatory aquifer of
Cretaceous age, and the Morrison-Exeter aquifer of Jurassic age. The
aquifers are in hydraultic continuity and, therefore, form an aquifer
system.

Formations other than the Ogallala that yield large amounts of
water to wells are alluvial deposits of Quaternary age, the Entrada
Sandstone of Jurassic age, and the Santa Rosa Sandstone of Triassic age.
The alluvium yields up to 325 gallons per minute, and the Santa Rosa
Sandstone yields from 300 up to 500 gallons per minute.

Qutside the boundaries of the Ogallala in the Northern High Plains,
the formations consist of rocks of Cretaceous and Jurassic age. Yields
from these formations are Tow and are used primarily to furnish water
for rural domestic and livestock requirements.

As of January 1976, the depth-to-water in the Ogallala-Morrison-
Exeter system ranged from 30 to more than 300 feet, with an average of
200 feet from the land surface. The saturated thickness of the ground
water area ranged from 25 to 150 feet, with an average of approximately
50 feet. A typical irrigation well in this region will yield up to 900

10



gallons per minute with a specific yield of 40 gallons per minute per
foot of drawdown. The pumping head is comprised of the depth-to-water
from the land surface, plus the drawdown, plus any head that is to be
delivered to the irrigation system, such as a sprinkler. Presently, the
pumping head for a typical gravity flow system is approximately 215 feet
in this area.

As of January 1975, the depth-to-water in Quay County ranged from
25 to more than 300 feet, with an average of from 70 to 100 feet from
the Tand surface. The saturated thickness of the Ogallala ranged from
35 to 100 feet, with an average of approximately 50 feet. Irrigation
wells will yield from 50 up to 700 gallons per minute although irriga-
tion wells yielding 1,600 gallons per minute occur in the area. A
specific well yield of about 40 gallons per minute per foot of drawdown
and pumping Tift of 80 feet are common.

Hater level measurements have been maintained in this area by the
U.S. Geological Survey since 1941 and 1966 and reported by the State
Engineer 1in the report series, "Water Levels in New Mexico." The
general rate of decline is approximately 0.3 foot per year.

The principal source of recharge to the Ogallala Formation is
precipitation and infiltration into the aquifer. There is some dis-
charge of ground water by natural means, such as through springs and
seeps along the escarpments and by evaporation and transpiration;
however, these are probably quite small in relation to the amount of
water removed from the aguifer by pumping.

The amount and rate of recharge from precipitation depends on the
amount, distribution, and intensity of the precipitation; the amount of
moisture in the soil when rain or snowmelt begins; and the temperature,
vegetative cover, and permeability of the materials at the site of
infiltration. Because of wide variations in these factors and the lack
of data, it is difficult to estimate the amount of recharge to the
ground water reservoir. An unknown amount of water pumped from the
Ogallala Formation for irrigation percolates back to the aquifer. This
water does not constitute an addition to the supply water, but only a
reduction in net discharge.
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Southern High Plains

The Ogallala Formation is the principal source of ground water in
the Southern High Plains. The extent of the Ogallala Formation in the
Southern High Plains is outlined in Figure 1. The Ogailala s of
Tertiary age and overlies older rocks of Cretaceous, Jurassic, Triassic,
and Permian ages. The group of older formations yields comparatively
small quantities of usable fresh water, but in places contains consider-
able saline water in storage (Ash, 1961).

The Ogallala is not present in the southern part of Lea County
(Figure 1). In this area, ground water is obtained from the older
formations noted above. VYields from these formations are not sufficient
for irrigation use and barely provide enough for rural domestic ‘and
livestock requirements. -

As of January 1976, the depth-to-water in the Southern High Plains
ranged from 30 feet in Lea County to more than 400 feet in Curry County.
The saturated thickness of the Ogallala ranged from 25 to 200 feet,
averaging approximately 125 feet. A typical irrigation well 1in this
region will yield up to 1,000 gallons per minute with specific well
yields of 25 to 60 gallons per minute per foot of drawdown. The pumping
head is comprised of the depth-to-water from the Tand surface, plus the
drawdown, plus any head that is to be delivered to the irrigation
system, such as a sprinkler. The pumping head for a typical gravity
flow system is now about 80 feet (Akin and Jones, 1979).

Water level measurements have been maintained in this area by the
U.S. Geological Survey since 1950 and reported by the State Engineer in
the report series, "Water Levels in New Mexico."

The principal source of recharge to the Ogallala Formation is
precipitation infiltrated into the aquifer. There is some discharge of
ground water by natural means, such as through springs and seeps along
the escarpments and by evaporation and transpiration. However, these
are probably quite small in relation to the amount of water removed from
the aquifer by pumping. An unknown amount of water pumped from the
Ogallala Formation for drrigation percolates back into the aquifer.
This water does not constitute an addition to the water supply, but only
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a reduction in net discharge. Havens (1966, p. Fl1) reports that the
annual recharge on 1,400,000 acres in Lea County, New Mexico, during the
period 1949-1960 was about 95,000 acre-feet, or about 0.8 inch.

Water Quality

Northern High Plains

The water 1is predominantly of the calcium magnesium bicarbonate
type and ranges from moderately hard to hard. The water quality is
generally satisfactory for Tivestock, domestic, and irrigation use.

One analysis of water from a well two miles north of Clayton shows
an unusually high concentration of sulfate. The sulfate probably has
its source in the Granero shale which is thought to be faulted downward
into contact with the Dakota-Purgatory aquifer in this area.

Southern High Plains

The water is typically hard and has an objectionably high concen-
tration of fluoride in many areas. The hardness, in addition to a high
concentration of silica, makes it somewhat objectionable for domestic
and many industrial uses. Except possibly in the vicinity of the playa
lakes and in local areas where the ground water may have been contami-
nated by seepage from brine disposal pits (Ash, 1961, 1963, sheet 2),
the water is satisfactory for irrigation. Only the excessive fluoride
content makes it objectionable for public supply.

Water Use

Northern High Plains

Ground water from the Ogallala Formation in the region is used for
irrigation, public supply, power generation, and domestic and livestock
purposes. Surface water is used primarily for irrigation and livestock
purposes.
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Southern High Plains

Ground water from the Ogallala Formation in the region is used for
irrigation, public supply, industrial supply, and domestic and stock
purposes.

Water Rights Administration

Northern High Plains

MNew appropriations of surface water in the drainages of the
Purgatory River, Dry Cimarron River, Carrizo Creek, Canadian River, and
the Carrizo Creek drainage basins may be permitted only if the State
Engineer determines, after consideration of the information available to
him and additional evidence submitted in support of an application, that
there is unappropriated water that could be appropriated without detri-
mental effect to existing rights. Conservation storage within the
Canadian River, Carrizo Creek, and Canadian River drainages below
Conchas Dam has been fully allocated. Changes in points of diversion,
places, and purposes of use may be made, provided no detrimental effects
to existing rights will result. Changes of existing rights or new
appropriations of surface water require a permit from the State Engi-
neer.

The west-central side of the region is within the Canadian River
Underground Water Basin as declared by the State Engineer (see
Figure 2). Permits from the State Engineer are necessary prior to
drilling wells within the boundaries of the declared basin. No permit
is required to drill in the portion of the region outside the declared
basin.

Southern High Plains

Most of Lea County is within the boundaries of the Lea County, Jal,
and Capitan underground water basins as declared by the State Engineer,
Part of the northern portion of Roosevelt County, southwestern Curry
County, and southwestern Quay County is within the Portales and Fort
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Figure 2. Declared Underground Water Basins, High Plains, New Mexico.

Surmner underground water basin as declared by the State Engineer.
Permits from the State Engineer are necessary prior to drilling wells
within the declared basin boundaries. No permit is required to drill
wells in those portions of the county outside the declared basins (see
Figure 2).

Energy
Energy production in the High Plains region of New Mexico is
Tocated in the Soutkern High Plains in Lea and Roosevelt counties. Lea

County accounts for about 90 to 95 percent of all energy produced in New
Mexico's High Plains region.
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Electricity

Most of the High Plains region's electricity generation is also
located in Lea County with the Maddox (Mew Mexico Electric Service Co.),
the Cunningham (Southwestern Public Service), and the Lovington (Lea
County Electric Cooperative) generating plants. The two other generat-
ing facilities in the region are Southwestern Public Service's Tucumcari
station (formerly owned by the city) in Quay County and the City of
Clayton's (Union County). In 1979, total generating capacity in the
region was 545.8 MW, of which 522.2 MW, or 95.7 percent, originated from
Lea County (Miller and Hill, 1981). The primary fuel for all generating
units was natural gas. With the exception of the Tucumcari station,
which was acquired by the city in 1939, all units were built in the
1950s and 1960s and have an average projected life of 35 years.

New combustion turbine capacity will be for peakload generation
with an annual output of 1,500 full Toad hours; new combined cycle
capacity will be for intermediate operation with an annual output of
3,500 full load hours (Miller and Hill, 1981).

Table 1 presents historical generating capacity and electricity
sales for the High Plains region.

0i1 Production

The Permian Basin of southeastern New Mexico and western Texas has
Tong been one of the major oil-producing provinces in the nation. There
are four oil and gas producing counties (Chaves, Eddy, Llea, and
Roosevelt) in southeastern New Mexico. Two of the four, Lea and
Roosevelt counties, are in the High Plains study area. Since the
Permian Basin has been producing oil and gas since the 1920s, the future
discovery rate in both Lea and Roosevelt counties is expected to be more
modest than in the past. However, the degree to which crude oil and
casinghead gas production continues to decline also depends upon a
number of exogenous factors ranging from technological to economic
aspects of production. The uncertainty of such factors causes produc-~
tion projections beyond 10 years to be highly speculative.
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Table 1. Annual Historical Electric Energy Production, Electricity
Sales, Crude 0il1, Casinghead Gas, and Dry Gas Production in
the High Plains, New Mexico, 1969-1980.

Electricity Electricity Crude Casinghead
Year Generation Sales 0il Gas Dry Gas

(kilowatt- (millions {(mittions of  (billions of (billions of

hours) of kih) barrels) cubic feet) cubic feet)

1969 454 .2 892,32 93.85 253.94 171.08
1970 454 .2 957.57 95.79 265.41 179.67
1971 454 .2 983.09 86.71 264.28 177.71
1972 4542 1,035.04 79.19 233.12 197.33
1973 454 .2 1,084,53 72.39 225.03 202.83
1974 454 .2 1,144.26 66.49 263.20 179.57
1975 534.7 1,213.98 62.64 259.16 161.57
1976 534.7 1,386.69 59.52 249,87 169.02
1977 542.0 1,511.73 55.32 234.13 172.85
1978*  534.1 1,422.93 52.45 219.49 155.38
1979 541.0 1,500.15% 49 .31* 202.65* 149,29*
1980 46.17% 185.80* 143.20*

* Yalue was estimated or includes estimated value.

(Source: Miller and Hill, 1981.)

Lea County is the most prolific oil-producing county in the state.
It accounted for 65.8 percent of the state's crude oil and condensate
production in 1980, and produced 97 percent of the o0il and condensate in
the New Mexico High Plains study area. The historical crude oil produc-
tion and casinghead gas is shown in Table 1.

Dry Gas Production

Historically, Lea and Roosevelt counties have long been primarily
oil-producing provinces, and only in recent years has a major effort
been made to explore for dry gas. The main area of exploration has been
in the south of Lea County, much of which is located in the Delaware
Basin. The Atoka and Morrow formations are the main producing horizons
and as a general rule produce a rather high daily rate of gas. However,
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wells producing from these formations normally have relatively short
production periods (7 years average) compared with an average life of 35
vears in northwestern New Mexico's San Juan Basin.

During the 1970s, dry gas production in Lea and Roosevelt counties
fluctuated yearly, making it difficult to detect any general trends
(Table 1). For example, production levels in 1971, 1974, 1975, 1978,
and 1979 were lower than the previous year's production level. In all
other years, production had shown an dincrease. The completion of
several additional wells could have the effect of increasing total
production 10 percent or more. Due to the characteristics of this type
of gas production, projections are extremely difficult to make. During
the last 12 years, more than 99 percent of the dry gas production from
the High Plains study area has come from Lea County with less than 1
percent being produced in Roosevelt County (Miller and Hill, 1979).

Other Mining

The development of carbon dioxide (COZ) reserves 1in the Bravo
Dome field would mean an economic boom for northeastern New Mexico. The
renewed interest in the immense reserves, estimated at eight trillion
cubic feet, stems from its potential use in the recovery of oil from
reserves that no Jlonger respond to direct pumping or flooding with
water. Despite the size of the C02 reserves, there is not likely to
be enough CO2 to meet the potential market in the Permian/Delaware
Basin. It appears that most of it would go to Texas where the oil
fields have reached the Tertiary recovery stage and where Amoco's (the
unit operator) oil fields are concentrated.

Agriculture

Northern High Plains

The Northern High Plains are potentially an important agricultural
area in New Mexicn. In 1977, it accounted for about 7 percent of the
total irrigated acreage, about 2 percent of the total dryland crop
acreage, and 10 percent of the cash receipts from crop sales. The im-
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portant irrigated crops in the Northern High Plains were corn, grain
sorghum, cotton, alfalfa, and small grains. According to 1977 published
data, these five crops accounted for about 85 percent of the irrigated
acreage and 7 percent of the total cash receipts from crops in the
Northern High Plains (MNew Mexico Crop and Livestock Reporting Service,
1978). Grain sorghum and wheat were important dryland crops in 1977
(Lansford, 1979). These two crops accounted for about 80 percent of the
dry cropland acreage and 13 percent of the total cash receipts from
crops in 1977.

Southern High Plains

The Southern High Plains are an important agricultural area in New
Mexico. In 1977, it accounted for about 33 percent of the total irri-
gated acreage, about 68 percent of the total dryland crop acreage, and
28 percent of the cash receipts from crop sales. The important irri-
gated crops were corn, grain sorghum, cotton, alfalfa, and small grains.
According to 1977 published data, these five crops accounted for about
80 percent of the irrigated acreage and the total cash receipts from
crops in the Southern High Plains (New Mexico Crop and Livestock Report-
ing Service, 1978). Grain sorghum, other sorghum, cotton, and wheat
were important dryland crops in 1977 (Lansford, 1979). These four crops
accounted for nearly all the dry cropland acreage and about 20 percent
of the total cash receipts from crops in 1977.

METHODOLOGY

A regional economic model was utilized to evaluate the regional
economic impacts resulting from the alternative management strategies
(Figure 3). A regional input-output (I-0) table was developed for the
High Plains region of New Mexico from a 1972 national I-0 model (Young
and Ritz, 1979). A second muitiregional socioeconomic model developed
by Brown and others (1980) generally referred to as the Southwest Water,
Energy, Environment, and Population (SWEEP) model was used to project
the regional total output, employment, and population for the baseline
and alternative management strategies. The agricultural model was an
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aggregate linear programming (LP) model. The LP model was structured in
a diagonal cell framework which enabled Tocal conditions and resource
requirements (cropping patterns, irrigation technology, etc.) to be met
while the model maximized the regional returns to land and management.
Energy production projections were constructed for oil, natural gas, and
electricity. The methodology for energy production projections was
developed by Black and Veatch (1980).

The following is a detailed discussion of the various regional
model components.

On-Farm Impacts

For the New Mexico agricultural model, the general methodology was
to develop an aggregate linear programming (LP) model for those New
Mexico counties that overlie the Ogallala Formation in the High Plains.
The model was developed for the base year, 1977, and included alterna-
tive agricultural activities and production methods under various
hydrological conditions (Figure 4). A1l six states involved in the
study developed model procedures that were generally consistent.
However, some aspects of each state's dinvolvement required specific
model functions or adjustments. In New Mexico, a great deal of emphasis
was placed on achievement of adequate detail and flexibility in farm
enterprise budgeting and irrigation cost estimation. Hence, separate
and relatively complex computer programs to address these issues were
adapted to the study and integrated into the overall LP model. A
simplified flowchart (Figure 4) shows 1in general how the model 1s
organized.

The LP model was designed to maximize returns to Tand and manage-
ment from crop and livestock enterprises. The LP model was structured
in a diagonal cell framework which enabled local conditions and resource
requirements (cropping patterns, irrigation technology, etc.) to be met
while the model maximized the regional returns. It included costs and
returns budgets {crop yield and price projections, crop input and energy
cost projections), a pumping cost model, and hydrologic data. Separate
crop costs and returns budgets were compiled for each hydrologic sub-
region. The pumping cost model and hydrologic information were also
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designed to incorporate local conditions and resource utilization. Each
crop and livestock activity contributes the net returns according to its
level of profitability, while increasing energy and production costs and
declining water table levels impose additional costs. In addition to
the changing costs, the profitability of the crop and livestock activi-
ties change over time as crop yields and prices are expected to change.

The LP model was designed to simulate the following years: 1977,
1985, 1990, 2000, and 2020.

Budgets

Crop and range livestock enterprise cost and return budgets were
developed for each county for 1977 conditions.

The budgets were based on "“typical” farms and ranches with "aver-
age" management computed for the 15 areas in the two subregions. In the
budgets, the trend to larger cropping machinery size was assumed to
continue. It also was assumed that state or federal programs, such as
those implemented during times of Tlarge surpluses, would not have an
impact on production practices. Base per-acre budgets were constructed
with typical equipment components (both items and cost) for the farm
size and type in each area.

Yields

The 1977 crop yields were based on average county vields adjusted
by area and irrigation type. Crop yields are expected to increase over
the study period. The rate of increase in yields was not assumed to be
constant over time or the same for all crops (Table 2). Increased crop
yields over time are assumed to result in part from increased use of
fertilizers. Fertilizer use on irrigated corn for grain, grain sorghum,
and wheat is assumed to increase by 20 percent by 2020; on irrigated
cotton by 10 percent by 2020; and fertilizer use on alfalfa was assumed
to be constant over the study period. Yields by irrigation type (furrow
or sprinkler) within each subregion were estimated. Also, sprinkler
yields are expected to be higher than furrow, except where there are
shifts in the subregion's cropping pattern.
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Qutput Prices

The commodity price projections in constant 1977 dollars for the
study period (1977-2020) were provided by the U.S. Department of Agri-
culture National Inter-Regional Agricultural Projections System (NIRAP)
model results of October 16, 1980. These commodity prices were pro-
jected based on domestic and world demand and supply. The range in
commodity price increases for the baseline between 1977 and 2020 1is
expected to range from 10 percent for cotton to 56 percent for wheat
(Table 3). Prices are expected to increase 49 percent for corn for
grain, 44 percent for grain sorghum, and 28 percent for feeder steers
and alfalfa over the 1977 to 2020 study period. The same price in-
creases are expected for voluntary reductions, with only sTight varia-
tions in mandatory reductions, and almost none for importation.

Costs

The costs of producing each crop were divided into three general
categories: machinery fixed costs, irrigation fixed costs, and variable
costs. Per-acre machinery fixed costs from the 1977 budgets were
assumed to remain constant in real terms over the study period. Changes
in equipment technology resulting in higher farm fixed costs were
assumed to be offset by increased farm sizes. Irrigation fixed costs
were sunk costs {(zero)} in 1977, with 5 percent of the irrigation equip-
ment being replaced each year. Thus, after 20 years, all irrigation
fixed costs will be accounted for in the LP model.

Variable costs are expected to change over time in real terms
(Table 4). The rate of change for the price of inputs over time were
provided by the general contractor. Costs that are expected to remain
constant include hybrid seed, insecticide (except for cotton), repair,
labor, 80 percent of custom costs (excluding fuel costs), interest, and
insurance. Machinery fuel cost, 20 percent of custom fuel cost, and
irrigation water fuel cost will be increased at rates provided by the
general contractor for energy price increases (Black and Veatch, April
1980). Cotton insecticide costs are expected to decrease slightly up to
1985, then remain constant over the remainder of the study period. Her-

25



‘W3SAS SU0L3D8L04d [BUNY | NOLUBY [euoLbaY-UdIUT [RUOLIEYN
' *

92°'LE 82'¢¢ I¥'I€ p/.°0€ 68°9¢€ I0°E€E  0€°1¢g ¢L70¢€ 00°0¢ a4or/¢  Burzedy Jo 8udy
8¢°1 821 721 12°1 81 8¢°'1 7271 12°1 00°T (xapulL)$ $4333S Jopoo
£y ¢ y1°¢ 80°¢ ap°¢ gev'e [ 80°¢ 90°¢ 0¢°¢ L2ysng Je9UM
62°0 L2°0 92°0 92°0 6270 L2°0Q 9¢°0 9270 T punod sinuesd
8¢°1 821 ye° 1 12°1 82°1 821 2N T1e°1 00°T (xapulL)$ aunlised
QLY GG ¥ 0¥y A £8P 148 SN 7 2P Ge'e IM2 wnybaog utean
L0°0 390°0 G070 G0°0 L0°0 90°0 §0°0 §0°0 S0°0 punod peasg uo0l110)
19°0 1970 I9°0 6970 79°0 £9°0 19°0 8670 8570 punod JULT Uu0330)
P17 91 VAR Al 19°¢1 el 867Gl [0 2 A RN | 1€°¢1 007 €T uol abe 1S u40)
10°¢€ G6°¢ 6L7¢ L2 A 66°¢ 18°¢ 7 01°¢ [aysnqg udoj-utedy
66°9/ 8/°89 06°v9 €9°€9 €2°9/ €2°89 69'P9 8¥°€9 00°29 uol RllRILY
uotaezsodur Ak03epurly
89°9¢ 16°¢¢ 0E£°IE€ 2/°0¢ 68°9E GI'EL  IvT1E Y.70¢€ 00°0¢ aJ4oe/¢  bButzedy Jo a4dy
821 8¢°1 /ZAN! 12°1 8¢°1 82°1 be' 1l 12°1 00°1 (xoput)s SUQ21S J9pav4
[R7ANS AR 80°¢ 90°¢ eh°¢ g1°¢ 80°¢ 90°¢ 0¢°¢ Laysng Jesyp
6¢°0 L2°0 92°0 9¢°0 6¢°0 [2"0 9¢°0 920 §2°0 punod sinuesq
821 821 P21 12°1 821 821 ve'1 1271 00°1 (xaputl)$ adnlsed
83 1 0LV SE° P TR 28 v 19°y 0€" ¥ VAR Ge' ¢ IM2 wnybaos utedn
[0°0 90°0 G0°0 50°0 L0°0 90°'0 S0°'0 S0°0 S0°0 punod pesas u03130)
S9°0 79°0 1970 8G°0 9°0 2970 19°0 6570 8970 punod JULT U0l3310)
68°4T 9211 [G°€T [€°€1  86°ST  LE£°¥1 [9°¢1 VAN 00°¢€T uol obe LS uJo)
g1°¢ €0°¢ 18°¢ L2 Zl°¢ 86°¢ 6L°2 Vi ¢ 01°¢ laysng udoj-uLedy
08°6. 10°89 69°v9 8P°E€E9 €2°9/ <29°89 06°%9 €G°€9 00729 uoj eiie4lyY
KaRiun| oA aulL | asey
=====(3LUNn J4dd SUR|[Op)======  —==------- (3Lun uad saey|op)------ e
020¢ 0004 0661 G861 020¢ 000¢ 0661 G861 L161 JLuf

"0202-//61 ‘00LX3 MON 404 AB3jedls jusul

-abeuely aAL}RUURL|Y AQ S4R|[OQ //6T 2URLSUO) UL SuOt3dafodd 3dLad AILpowlo) JyyIN Paisnlpy ¢ 9lqel
X

26



Table 4. Price of Inputs That Change in Real Terms Over Time and Energy
Price Assumptions, 1977-2020.

Ttem 1977 1985 1990 2000 2010 2020
————————————— (index 1977 = 1.00)---=---=-~--

Machinery Fuel 1.00 2.05 2.07 2.14 2.21 2.26
Custom Operation 1.00 1.21 1.21 1.23 1.24 1.25
Cotton Insecticide 1.00 0.63 0.63 0.63 0.63 0.63
Herbicide 1.00 0.94 0.90 0.90 0.90 0.90
Cotton Seed 1.00 1.00 1.50 2.00 2.00 2.00
Wheat Seed 1.00 1.36 1.37 1.40 1.46 1.52
Alfalfa Seed 1.00 1.02 1.05 1.11 1.17 1.23
Peanut Seed 1.00 1.04 1.04 1.12 1.16 1.20
Nitrogen 1.00 1.98 2.77 2.85 2.95 3.04
Phosphorus 1.00 1.34 1.62 1.65 1.68 1.71
Irrigation Fixed

Capital 0.00 0.40 0.65 1.00 1.00 1.00
Stocker Cattle 1.00 1.21 1.24 1.28 1.28 1.28
Hay 1.00 1.02 1.05 1.11 1.20 1.23
Grain 1.00 1.26 1.28 1.38 1.41 1.44
Protein 1.00 1.00 1.00 1.20 1.20 1.40
Energy:

Machinery Gas ($/mcf) 1.32 3.31 4.89 5.06 5.26 5.45

Electric ($/kWh) 0.04 0.05 0.05  0.07 0.07 0.08

Diesel ($/gal) 0.43 0.88 0.89 0.92 0.95 0.97

LPG ($/gal) 0.32  0.53 0.6l 0.63 0.65  0.67

bicide costs are expected to decrease by 10 percent up to 1990, then
remain constant to 2020. The cotton seed price is expected to double
from 1985 to 1995 because of hybridization. The price of wheat, alfal-
fa, and peanut seed 1is expected to change in relation to the price
received for the crop output. Nitrogen and phosphorus fertilizer prices
are expected to change with energy prices.

The method-detzrmining prices ranchers paid for stocker cattle were
provided by the general contractor and were tied to the prices paid for
beef carcasses from NIRAP. The prices ranchers paid for hay, grain, and
protein were adjusted by the prices farmers received for these commodi-
ties.
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Returns

Returns were defined as the returns to land, management, and risk
for areas using local water. They were based on gross returns from the
sale of the crop less total operating expenses, which yield net operat-
ing profit. From net operating profit, an interest charge for the use
of operating capital and machinery investment was subtracted to obtain
net return to land, management, and risk. An interest charge for land
investment and a fee for management was not included in the budgets.
For areas where supply augmentation (imported surface water) is used in
the importation strategy, the returns were defined as returns to land,
management, water, and risk. In accordance with general contractor
specifications, imported water was assumed to have a zero purchase cost,
but pressurization costs for sprinkler systems were assessed.

Sensitivity Analysis

The sensitivity analysis of the on-farm impacts was performed by
increasing and decreasing the following key elements:

(1) Crop prices gradually over time to a charge of from 4 to 7
percent (depending on crop) in 2020.

(2) Crop yields gradually over time to a charge of 20 percent in
2020.

(3) Energy costs for machinery and for pumping irrigation water
are the high and low projection from Black and Veatch (April
1980).

Hydrologic and Irrigation Systems

The initial hydrologic data for 1977 were provided by the office of
the State Engineer unless otherwise noted. The basic hydrologic data
for the Northern and Southern High Plains are presented in Appendix
Tables B-1 and B-2.

The initial hydrologic data changed over time as the water pumpage
from each time period changed the depth-to-water and saturated thick-
ness. Average pumping plant efficiencies were permitted to increase by
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one-half the difference between present efficiencies and "good" effi-
ciencies each time period. The pressure of the sprinkler system was
permitted to decrease from 65 psi in 1977 to 35 psi in 2000, and to 25
psi in 2020 to allow for the assumption of the adaptation of low pres-
sure sprinkler technology. Also, as a result of the adaptation of Tow
pressure sprinklers, the field efficiency of sprinklers was increased
from 75 percent in 1977 to an expected 85 percent in 2020. Thus, in
each hydrologic subregion, the depth-to-water, fuel prices, pumping
plant efficiencies, and pressurization requirements changed in each time
period. These data for each time period were provided to a fuel pumping
cost model which calculates for each area the full cost of pumping
irrigation water.

The maximum irrigated acreage was allowed to increase by 5 percent
from 1985 through 2000.

Water Resources

Except for irrigation, baseline projections were obtained from
tables published in county profiles in 1975 (see selected references).
The profiles contain estimates of future water requirements for high,
medium, and low levels of population projections. The low level projec-
tions (BEA-BBR) were used in this study because the growth rate for
1975, 1977, and the preliminary 1980 census data approximate this level
of growth. Irrigation withdrawals for the three projections--baseline,
voluntary, and mandatory--were estimated by the On-Farm Impact Research
Group and the quantities of {irrigation water were obtained from that
research group.

Energy
Three projections were constructed: a high, a low, and a most
Tikely. Additional details on energy impacts are presented in

Appendix A. Appendix A also contains a sensitivity analysis on the
three levels of production--high, expected, and Tow.
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Electricity

Projections of electricity sales were based on the Southwestern
Public Service Company's (SPS) projected peak loads for 1980 through
2020 for five of the six counties in the High Plains region. Their
approach considered the price of electricity, conservation, and popula-
tion growth by sales category.

Projections of installed electric generating capacity were devel-
oped by Black and Veatch based on utility plans for the units currently
installed in the High Plains counties of New Mexico and possible new
capacity additions in the counties. Additional generation capacity was
not county-specific in the projections.

011 and Natural Gas

The approach used to project oil and casinghead gas production to
the year 2020 entailed the construction of sets of curves which show
different rates of decline. Factors considered in constructing the
curves included the history of past additions to reserves from new dis-
coveries, assessments of future discovery possibilities, an assessment
of production which might be expected from enhanced recovery, and
decline rates 1in presently producing reservoirs. Selected economic
factors affecting the oil and gas industry also were considered.

High projections show a 5 percent annual decline through 2020 1in
the production of both crude oil and casinghead gas for Roosevelt and
Lea counties. This projection was based upon the assumption that drill-
ing and completion of additional wells will continue at a fairly active
rate in the future, and that more enhanced recovery projects will be
started and will respond favorably.

Low projection (a 10 percent annual rate of decline for crude oil
and casinghead gas production) is based on the assumption that drilling
and completion of additional wells will occur at a very slow rate in the
future, and a few new enhanced recovery projects will begin.

The annual rate of decline, under the most 1likely projection,
differs slightly for crude oil and casinghead gas. Crude oil production
is estimated to decline 7 percent annually through 2020, while casing-
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head gas production is estimated to decline 8 percent from 1980 through
1984, 9 percent from 1985 through 1989, and 10 percent from 1990 through
2020. These projections assume that drilling and completions will
continue in the future, but at a lesser rate than what is assumed in the
high projection, and secondly, that there will be a moderate increase in
enhanced recovery production. The enhanced recovery helps explain the
s1ightly higher decline rate of casinghead gas production because water
flooding of an o0il pool, which 1is one method of enhanced recovery,
accelerates the depletion of casinghead gas over time.

Dry Gas

The approach used in estimating production entails the construction
of curves showing different rates of decline. Factors considered in
constructing the curves--past additions, future discovery possibilities,
and decline rates--are largely the same as those considered in crude oil
and casinghead gas projections.

The high projection of dry gas production assumes that some sig-
nificant discoveries are made, possibly in deeper horizons than the
Pennsylvanian Formation, and secondly, increased economic incentives in
the 1980s will induce the development of marginal zones discovered
previously. Under these assumptions, annual dry gas production 1s
expected to decline 3 to 4 percent through 1985, 5 percent through 1990,
and gradually reach a 10 percent rate of decline by 2011.

In contrast to the high projection, the low projection assumes that
there will be substantially slower drilling and completion activity in
the future, and that few new discoveries will be made.

For the most 1ikely projection, it is assumed that there will be a
slight decrease in the current drilling and completion activity; how-
ever, economic incentives will be greater (e.g., 1ifting of gas price
controls), thereby inducing the development of marginal zones that were
not economical in the past.
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Regional Economic Impacts

An input-output (I-0) model was utilized to evaluate the regional
economic impacts resulting from the five alternative management strate-
gies. A regional input-output table was developed for the High Plains
region from a 1972 national I-0 model developed by Young and Ritz
(1979). The national model had 496 producing sectors that were aggre-
gated to 55 producing sectors.

The location quotient technique was used to regjonalize the aggre-
gated national table to represent the High Plains region of New Mexico.
Information on the production functions for the agricultural crops
developed from the on-farm impacts research for the baseline was uti-
Tized to disaggregate the original 14 agricultural sectors into 21
sectors (listed on following page). The 55-sector national model
included six sectors that were not present in the High Plains regional
economy (tobacco, farm machinery manufacturing, electrical machinery
manufacturing, rubber and plastic products, miscellaneous plastic
products, and glass products).

A second multiregional socioeconomic model developed by Brown, et
al. (1980), generally referred to as the Southwest Water, Energy, Envi-
ronment, and Population (SWEEP) model, was utilized to project the
regional gross total output, employment, and population for the alterna-
tives. These projections were based on the output levels for the
agricultural sectors estimated by the on-farm impacts research and the
0il and gas {mining) sectors by the energy impacts research. With the
projections of gross total output from SWEEP and the expanded regional
direct requirements coefficients from the national I-0, a High Plains
regional interindustry transactions table was developed for each study
year. Income, employment, and output multipliers were then developed
for each of the project years for the alternatives.

Regional projections of gross total output, employment, and popula-
tion for the High Plains region were distributed to the individual
counties on the basis of the county-level, on-farm impacts research and
the distribution of gross receipts. For the agriculture sectors, the
on-farm impacts research provided the value of agricultural production
for each county for each of the management strategies. For the remain-
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Dairy Products

Dairy Products

Poultry Products

Meat Animals

Poultry Products

Range Livestock

—~~Feedlot Cattle

Miscellaneous Livestock

Miscellaneous Livestock

:_;/Cotton and Cotton Seed - Irrigated

Cotton and Cotton Seed

Food and Feed Grains

“Cotton and Cotton Seed - Dryland

Corn - Irrigated
Wheat - Irrigated
Wheat - Dryland

Grain Sorghum - Irrigated
Grain Sorghum - Dryland

//,Hays - Irrigated

Other Field

Hays - Dryland
N0ther Field

Tobacco

(Not in Regional Model)

Fruits and Tree Nuts

Fruits and Tree Nuts

Vegetables

Sugar and Miscellaneous Crops

Vegetables

Sugar and Miscellaneous Crops

0i1 Bearing Crops

0i1 Bearing Crops

Greenhouse and Nursery Products

Forestry and Fishery Products

Greenhouse and Nursery Products

Forestry and Fishery Products
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ing sectors, the regional output was distributed to the counties based
on the 1980 gross receipts distribution. The gross receipts for each
county for 1980 were provided by the New Mexico Taxation and Revenue
Department. This assumed that the economic activity of the counties in
the High Plains region would have the same shares in the project years
as they had in 1980. The employment was distributed to the counties in
the region based on the ratio of the sectors output per employee. This
assumed that sector productivity was the same in each of the counties.
The population for the region was distributed based on the total employ-
ment in each county.

RESULTS

Results are presented for the economic impacts and key resources by
management strategy--the baseline and three alternative strategies:
voluntary water demand reduction, mandatory water supply reduction, and
water supply augmentation for areas that physically exhaust their water

supply.
Water Resources

In the Northern High Plains region, water from the Ogallala for
irrigation purposes accounted for almost 99 percent of the water usage
in 1977. This dominance is projected to continue, growing from 142.5
thousand acre-feet in 1977 to 191.6 thousand acre-feet in 2020, Water
usage for other categories is of minor importance in the Northern High
Plains. MWater usage for categories other than irrigation is not ex-
pected to show any substantial increase through 2020.

Northern High Plains

As shown in Table 5, voluntary or mandatory measures are expected
to have some impact upon reducing water usage in the Northern High
Plains but are expected to have little positive impact on maintaining
less depth-to-water or on the remaining saturated thickness in the
aquifer.
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Table 5. Estimated Withdrawals, Depth-to-Water, and Remaining Saturated Thickness of Ogallala Aquifer,

tlorthern High Plains, Mew Mexico, 1977-2020,

*
Includes surface water.

»

below the water table, capable of yielding significant quantities of ground water to wells,

Year
Strategy and Category 1977 1985 1350 2000 20::0
Baseline
Withdrawals {1,000 acre-ft,)

Irrigation (206.8) {218.1) {226.2) (239.4} (256.4)
Ogallala Aquifer 142.5 153.7 161.6 1747 191.6
kan-0gallala Aquifer 64.3 64.4 64.6 64,7 64.8

Urban (2.5) (2.8) {3.1) (3.4) (4.2)
Ogailala Aquifer 0.7 0.8 0.9 1.0 1.3
Hon-Ogaliala Aquifer 1.8 2.0 2.2 2.4 2.8

Rural (0.4) {0.5) (0.7) (0.7) {0.8)
Ogallala Agquifer 0.2 0.2 0.2 0.2 0.3
ton-Ogallaia Aquifer 0.2 6.3 0.5 0.5 0.5

Hanufacturing {0.1) {0.1) (0.1) {0.2) {0.3)
0gallala Aquifer 0.0 0.0 0.0 0.0 0.1
tion-Ogallala Aquifer 0.1 0.1 0.1 6.2 0.2

Hining {0.1}) {1.6) (3.0) (4.0) (8.2)
0gallala Aquifer 0.0 0.3 0.3 0.3 0.5
Non-Cgallala Aguifer 0.1 1.3 2.7 3.7 7.7

Power {0.2) {0.2) (0.2) {0.2) (0.2}
Cgallala Aguifer 6.2 0.2 0.2 0.2 0.2
Hon-Ogatlala Aquifer 0.1 0.1 0.1 0,1 ¢0.1

*x

Livestack {3.7) (3.6) (3.6) {3.6) (3.5)
Ogallala Aquifer 0.9 0.8 0.8 0.8 0.8
tion-Ogallala Aquifer 2.8 2.8 2.8 2.8 2.8

*

Recreation, Fish & Wildlife (15.5) (15.5) {15.5) (2.5) (2.5)
Ogatlala Aquifer 0.0 0.0 0.0 0.0 0.0
lon-Ogatlala Aquifer 15.5 5.5 15.5 2.5 2.5
Total Withdrawals {229.3) {242.4) (252.4) 254.0) (276.2)

Ogallala Aquifer 144.5 156.0 164.0 177.2 194.8
tion-Ogallala Aguifer 84.8 86.4 88.4 76.8 81.4
Depth-to-water (ft.)
Union 200.0 202.0 204.0 207.0 213.0
Harding 206.0 202.0 204.0 207.0 213.0
Rermaining saturated thickness (ft.)“
Union 50.0 48.0 46.0 43.0 37.0
Harding 50.0 48.0 46.0 43.0 37.0

* Saturated thickness is defined as the thickness of a lens of saturated porous material existing
The

remaining saturated thickness reflects the impact of all ground water withdrawals on the gquantity

of water stored in the porous medium and, thus, the thickness of the lens.
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Table 5 cont.

Year
Strategy and Category 1877 1385 1990 7000 7020
Voluntary Strateqy
Withdrawals {1,000 acre-ft.)

Irrigation (206.8) (215.8) (218.9) (224.7) (232.0)
Ogallala Aguifer 142.5 151.6 154,7 160.7 167.7
tion-Ogallala Aquifer 64.3 64,2 64.2 64.0 64.3

Urban {2.5) {2.5) (2.8) (3.1) (3.8)
0gallaja Aquifer 0.7 0.7 0.8 0.9 .2
Mon-0gallala Aquifer 1.8 1.8 2.0 2.2 2.6

Rural {0.4) {0.5) {0.7) (0.7} {0.8)
Ogallale Aquifer 0.2 0.2 0.2 0.2 0.3
Non-Ogallala Aquifer 0.2 0.3 0.5 6.5 0.5

Manufacturing (0.1) {0.1) {0.1) (0.2) (0.3)
0gallala Aquifer 0.0 0.0 0.0 0.0 0.1
flon-0gallala Aquifer 0.1 0.1 0.1 0.2 0.2

Mining (0.1) (1.6) (3.0) (4.0) (8.2)
0gallala Aquifer 0.0 0.3 0.3 0.3 0.5
Hon-0gallala Aquifer 0.1 1.3 2.7 3.7 7.7

Power {0.2) {0.2) {0.2) (0.2} {0.2)
0gallala Aquifer 0.2 0.2 0.2 0.2 0.2
tion-Ogallala Aquifer 0.1 0.1 ‘0.1 ‘0.1 0.1

Livestock (3.7) (3.6) (3.6) (3.6) (3.6)
0gallala Aguifer 0.9 0.8 0.8 0.8 0.8
tion-Ogallala Aquifer 2.8 2.8 2.8 2.8 2.8

»

Recreation, Fish & Wildlife {15.5) (15.5) (15.5) (2.5) {2.5)
Ogallata Aquifer 0.0 0.0 0.0 0.0 0.0
ton-0gallala Aquifer 15.5 15.5 15.5 2.5 2.5
Total Withdrawals {229.3) 239.8) {244.8) {239.0) (251.4)

COgallala Aquifer 144 .5 153.8 157.0 163.1 170.8
ton-Ogallala Aquifer 84.8 86.0 87.8 75.9 80.6
Depth-to-water (ft.)
Urion 200.0 202.0 204.0 207.0 213.0
Hfarding 200.0 202.0 204.0 207.0 213.0
Reraining saturated thickness (ft.)**
Union 50.0 48.0 46.0 43,0 37.0
Harding 50.0 48.0 46.0 43,0 37.0

Includes surface water.

*%

Saturated thickness is defined as the thickness of a lens of saturated porous material existing

below the water table, capable of yielding significant quantities of ground water to wells,

The

remaining saturated thickness reflects the impact of ail ground water withdrawals on the quantity
of water stored in the porous medium and, thus, the thickmess of the lens.
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Table 5 cont.

Year
Strategy and Category 1977 1985 1550 2000 2020
Nandatory Strategy
Withdrawals {1,000 acre-ft.)

Irrigation {206.8) (200,0) (186.9) {174.8) (187.5})
Ogallala Aguifer 142.5 136.7 124.5 113.5 126.0
Non-0gailaia Aquifer 64.3 63.3 62.4 61.3 61.5

Urban {2.5) {2.1) (2.3) {2.6) (3.2)
Dgallala Aquifer 0.7 0.6 0.7 c.8 1.0
Hon-0gallala Aquifer 1.8 1.5 1.6 1.8 2.2

Rural (0.4) {0.5} (0.7) {0.7) (0.8)
Ogallaia Aquifer 0.2 0.2 0.2 0.2 6.3
Non-Ogallala Agquifer 0.2 0.3 0.5 0.5 0.5

Manufacturing {0.1}) (0.1) (0.1} (0.2} (0.3)
Ngallala Aquifer 6.0 0.0 0.0 0.0 0.1
Non-Ogallala Aquifer 0.1 0.1 0.1 0.2 0.2

Hining {0.1) (1.6) {3.0) (4.0} {8.2)
Qgailala Aquifer 0.0 0.3 0.3 0.3 0.5
tion-0gallala Aquifer 0.1 1.3 2.7 3.7 7.7

Power {0.2) (0.2) {0.2) (0.2} (0.2)
Ggaltala Aquifer 0.2 - 0.2 0.2 0.2 0.2
Mon-0Ogallala Aquifer 0,1 0.1 0.1 0.1 0,1

L]

Livestock (3.7) (3.6) (3.6) (3.6) (3.6}
Ogallala Aquifer 0.9 0.8 0.8 0.8 0.8
Hon-0gallala Aquifer 2.8 2.8 2.8 2.8 2.8

-

Recreation, Fish & Wildlife {15.5) (15.5) (15.5) {2.5) (2.5)
Cgallala Aquifer 0.0 0.0 0.0 0.0 0.0
tlon-0gallala Aquifer 15.5 15.5 15.5 2.5 2.5
Total Withdrawals {229.3) {223.6) {212.3) {188.,6) {206.3)

Ogallala Aquifer 144.5 138.8 126.7 115.8 128.9
Hon-Ogaliala Aquifer 84.8 84.8 85.6 72.8 77.4
Depth-to-water (ft.)
Union 200.0 202,0 204.0 206.0 210.1
Harding 200.0 202.0 204.0 206,0 210.0
Remaining saturated thickness (ft.)**
Union 50.0 48.0 46.0 44.0 39.9
Harding 50.0 48.0 46.0 44,0 39.9

*
Includes surface water.

*™ Saturated thickness is defined as the thickness of a lens of saturated porous material existi

ng

below the water table, capable of yielding significant guantities of ground waier to wells, The
remaining saturated thickness reflects the impact of all ground water withdrawals on the quantity
of water stored in the porous medium and, thus, the thickness of the lens.
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Southern High Plains

Projected water withdrawals for irrigation, urban, rural, manufac-
turing, mining, power, livestock, and recreational uses for the Northern
High Plains and the Southern High Plains are presented in Tables 5 and
6, respectively. Tables 5 and 6 also show projections for depth-to-
water (ground surface to water table) and the remaining saturated
thickness of the Ogallala Formation for the years 1977, 1985, 1990,
2000, and 2020.

In the Southern High Plains, water used from the Ogallala for
irrigation purposes accounted for almost 95 percent of the total water
usage in 1977. Water for irrigation purposes is projected to maintain
this dominant role, showing a decline in demand only as areas in the
Southern High Plains go out of production. The only other categories
projected to show substantial water demand increases are those for urban
use and minerals extraction,

The voluntary projections for the urban category were estimated by
reducing baseline projections by 10 percent. Mandatory projections were
estimated by reducing the voluntary projections by an additional 15
percent ({a total of 25 percent with respect to baseline gquantities).

Most of the water used for minerals extraction is used for second-
ary oil recovery. This usage is expected to increase in the future.
Projections were reviewed and concurred with by personnel from the New
Mexico Energy and Minerals Department.

In the High Plains region of New Mexico, it is assumed that when
the saturated thickness of the Ogallala aquifer in a given area becomes
25 feet or less, the water is no longer economically recoverable for
irrigation purpnses. However, even though the water in the lower 25
feet of the aquifer is no Tonger economically extractable for irrigation
use, many widely spaced wells producing small amounts of water could
continue to produce sufficient supplies for most urban and nonirrigation
needs.

It can be seen from Table 6 that in the Southern High Plains,
voluntary or mandatory measures are projected to have little effect upon
reducing the demand for water for these purposes or upon expanding the
1ife of the aquifer.
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Table 6. Estimated Withdrawals, Depth-to-Water, and Remaining Saturated Thickness of Ogallala Aquifer,

Southern High Plains, Hew Mexica, 1977-2020.

Year
Strategy and Category 1977 1985 1990 20600 2020
Raseline
Withdrawals (1,000 acre-ft.}
Irrigation 770.6 790.8 724.5 597.6 286.8
Urban {20.0) (23.0) {28.1) (43.4) (61.1)
0gallala Aquifer 18.5 21.2 25.9 40,7 56.8
Hon-0gallala Agquifer 1.5 1.8 2.2 2.7 4.3
Rural (1.7) (1.7} {1.8) (1.8} {2.1)
(lgallala Aquifer 1.5 1.5 1.5 1.5 1.7
Hon-0galtala Aquifer 0.2 0.2 0.3 0.3 0.4
Hanufacturing {5.0) (5.2} (5.5) (5.9) (6.9}
fgallata Aquifer 4.7 4.9 5.1 5.4 5.9
lion-Ogallala Aquifer 0.3 0.3 0.4 0.5 1.0
Mining (18.6) {22.2) (30.2) {41.6) (57.5)
Ogatlala Aquifer 3.4 4.7 9.2 15.6 22.9
tion-0gailala Aquifer 15.2 17.5 21.0 26.0 34.6
Power 13.9 14.0 14.0 14.6 14.6
* Kk
Livestock (3.7) {4.1) {4.5) (5.0} (5.2)
0gallala Aquifer 3.0 3.2 3.6 4.0 4.1
Non-Ogallala Aguifer 6.7 0.9 0.9 1.0 1A
Military 1.8 1.8 1.8 1.8 1.8
*k
Recreation, Fish & Wildlife {0.2) (0.3) {0.6) {36.3) {36.7)
Ogallala Aguifer 0.1 0.2 0.5 36.2 36.5
Non-0gatlaia Aquifer 0.1 0.1 0.1 0.1 0.2
Total Withdrawals (835.5) (863.1) (811,0} (748.0) (472.7)
Ogallala Aquifer 817.5 842.3 786.1 717.4 431.1
tion-Cgallala Aquifer 18.0 20.8 24.9 30,6 41,6
Depth-to-water (ft.)*
Lea 70.0 76.9 82.5 92.7 114.9
Roosevelt
Causey-Lingo 70.0 77.1 80.3 88,1 2950
Portales-Vest 75.0 84.5 90.8 105.2 ’125.0
Portales-fFast 50.0 71.0 85.0 113,0 2125.0
Blackwater-Draw 125.0 144.0 157.0 180.0 7224.0
Curry
5.T./Less than 80 ft. 325.0 350.0 350.0 2350.0 >350.0
$.7./50 to 100 ft, 350.0 375.4 391.4 ’395.0 2395.0
S.T./Hore than 100 ft, 270.0 294.0 309.0 339.0 370.0
Guay~South 100.0 108.2 112.3 118.5 ’125.0
Reraining saturated thickness (ft.)*+
Lea 135.0 128.1 122.5 112.3 90.1
Roosevelt
Causey-Lingo 50.0 42.9 39.7 31.9 $25.0
Portales-tlest 75.0 65.5 59.7 44.8 25,0
Portales-fast 1060.0 79.0 65.0 37.0 €25.0
Blackwater-Draw 125.0 106.0 93.0 70.0 €26.0
Curry
S.T./Less than 50 ft. 50.0 25.0 $25.0 €25.0 €25.0
$.T./50 to 100 ft. 70.0 44.8 28.9 €25.0 €25.0
S.T./Hore than 100 ft. 125.0 101.0 86.0 58.0 €25.0
Quay-South 50.0 41.8 37.7 31.5 25,0
- Ogallala Aquifer only.
" Includes surface water.
' Saturated thickness is defined as the thickness of a lens of saturated porous material existing
bolow the water table, capable of yielding significant guantities of ground water to wells. The

reraining saturated thickness reflects the impact o
s medium and, thus, the thickness of the lens.

of water stored in the porou
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Table 6 cont.

Year
Strateay and Category 1877 1985 1880 2000 2020
Voluntary Strateqy
Withdrawals (1,000 acre-ft.)
Irrigation 770.6 766.1 678.7 527.7 319.6
Urban {20.0) (20,7} (25.2) {39.0) (55.0}
Ogallala Aquifer 18.5 19.1 23.2 36.6 51,1
tlon-Cgalliala Agquifer 1.5 1.6 2.0 2.4 3.9
Rural {1.7) (1.6} (1.7) (1.7) {2.1)
Ogallala Aquifer 1.5 1.4 1.4 1.4 1.7
tlon-Ngaliala Aquifer 0.2 0.2 0.3 0.3 0.4
Nanufacturing {5.0) {5.2} (5.5} {5.8) (6.9)
Ngallala Aquifer 4.7 4.9 5.1 5.4 5.9
Non-0gallaia Aquifer 0.3 0.3 0.4 0.4 1.0
Mining (18.6) {22.2) (29.9) (41.6) (57.5)
Ogallala Aquifer 3.4 4.8 8.9 15.6 22.9
tlon-Ogallata Aquifer 15.2 17.5 21,0 26.0 34.6
Power 13.9 14.0 14.0 14,6 14.6
x%k
Livestock (3.7) {4.1) {4.6) (5.0} (5.2)
Ogallala Aquifer 3.0 3.2 3.7 4.0 4.1
Non-0gallala Aquifer 0.7 0.9 0.9 1.0 1.1
-
Hilitary 1.8 1.8 1.8 1.8 1.8
*k
Recreation, Fish & Wildlife (0.2) (0.3) (0.6) {36.3 (36.7)
Ogallala Aquifer 0.1 0.2 0.5 36.2 36.5
Mon-0gallala Aquifer 0.1 0.1 0.1 0.1 0.2
Total Withdrawals (835.5} {838.0) {762.0) {673.5) (499.4)
Ogallala Aquifer 817.5 817.4 737.3 643.3 458.2
Non-Dgallala Aguifer 18.0 20.6 24.7 30.2 41,2
Depth-to-water (ft.)*
Lea 70.0 76.9 81.5 91.8 111.3
foosevelt
Causey-Lingo 70.0 97,1 100.3 106.3 ’115.0
Portales-\est 75.0 84.5 89.8 103.1 ’115.0
Portales-East 50.0 71.0 84.0 110.0 ’115.0
Blachwater-Draw 125.0 144.0 156.0 175.0 210,0
Curry
S.T./Less than 50 ft. 325.0 350.0 >350.0 >350.0 >350.0
$.T./50 to 100 ft. 350.0 375.2 391.8% >395.0 ’395.0
§.T./More than 100 ft. 270.0 294.0 309.0 337.0 ?370.0
Guay-South 100.0 107.2 110.3 117,58 >125.0
Remaining saturated thickness (ft.)~+
Lea 135.0 128.1 123.5 113.2 93.7
Roosevelt
Causey-Lingo 50.0 42.% 39.7 33,7 ?5.0
Portales-Vest 75.0 65,5 60.2 46.9 25,0
Portales-East 100.0 79.0 66.0 40,0 ¢25.0
8lackwater-Draw 125.0 106.0 94,0 75.0 40.0
Curry
$,T./Less than 50 ft. 50,0 25.0 $25.0 €25.0 (25.0
S.T./50 to 100 ft. 70.0 44.8 28.9 25.0 €25.0
$.T./More than 100 ft. 125.0 101.0 86.0 58.0 €25.0
Quay-South 50.0 42.8 39.7 32.5 €25.0

dqaliala Aquifer only.

Includes surface water,

Saturated thickness is defined as the thickness

below the water table, capable of yielding signi

remaining saturated thickness reflects the impac

of water stored in the porous medium and, thus,
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Table 6 cont,

Year
Strateqy and Category 1977 1985 1990 2000 2020
Mandatory Strateqy
Withdrawals (1,000 acre-ft.)

Irrigation 770.6 687.6 542.9 368.1 297.1
Urban {20.0) (17.3) {21.0}) (32.6) (45.9)
0gallala Aquifer 18.5 15.9 19.4 30.6 42.7
tion-0gallala Aquifer 1.5 1.4 1.6 2.0 3.2
Rural {1.7) (1.7} (1.8) (1.8) {2.1)
Qgailala Aquifer 1.5 1.5 1.5 1.5 1.7
tion-0gallala Agquifer 0.2 0.2 0.3 0.3 0.4
Hanufacturing {5.0) (5.5) (5.7) (6.,0) {6.9)
0gallaia Aquifer 4,7 5.2 5.3 5.5 5.9
tlon-0gallala Aguifer 0.3 0.3 0.4 0.5 1.0
Hining {18.6) (22.4) {29.5) (39.8) (64.2)
Ogaliala Aquifer 3.4 4.9 8.5 13.8 19.6
Hon-0gallala Aquifer 15.2 17.5 21.0 26.0 34.6

*x
Power 13.9 14,0 14.0 14,6 14.6

*
tivestock {3.7) (4.2) {4.6) {4.9) (5.3)
Ngallala Aguifer 3.0 3.3 3.7 3.9 4.1
Hon-0Ogaliala Aquifer 0.7 0.9 0.9 1.0 1.2
Military 1.8 1.8 1.8 1.8 1.8
ek
Recreation, Fish & Wildiife {0.2) {0.3) (0.6) (36.3) {36.7)
0gallala Aquifer 0.1 0.2 0.5 36.2 36.5
Non-Ogallala Aquifer 0.1 0.1 0.1 0.1 0.2
Total Withdrawals (835.5) {754.8) 621.9) (505.9) (464.6)
Ogallala Aquifer 817.5 734.4 597.6 476.0 424.0
tion-Ogallala Aquifer 18.0 20.4 24.3 29.9 40.6
Depth-to-watey {ft.)*
Lea 70.0 76.9 81.6 90.3 106,1
Raosevelt

Causey-l.ingo 70,0 77.1 80.3 85.6 95,0
Portales-Hest 75.0 84.4 98.7 100.2 121.6
Portales-tast 50.0 71.0 83.0 104.0 >125.0
8lackwater-Draw 125.0 144.0 155.0 170.0 185.0

Curry
$.T./Less than 50 ft. 325.0 350.0 ?350.0 7350.0 ?350.0
$.T./50 to 100 ft, 350.0 375.2 389,1 ¥395.0 7395.0
$.T./tore than 100 ft, 270.0 294.0 307.0 330.0 365.0
Quay~-South 100.0 107.2 110.3 116.6 ’125.0

Remaining saturated thickness (ft.)**
Lea 135.0 128.1 123.4 114.7 98.9
Raosevelt

Causev-Lingo 50.0 42.9 39,7 34.4 (25,0
Portales-lest 75.0 65.6 60.3 49.8 28.4
Portales-East 100.0 79.0 67.0 46,0 €25.0
Blackwater-Draw 125.0 106.0 95.0 80.0 55.0

Curry
S.T./Less than 50 ft. 50.0 25.0 €25.0 $25.0 25,0
$.T./50 to 100 ft. 70.0 44.8 30.9 €25.,0 25.0
S.T./Hore than 10C ft. 125,0 101.0 88,0 65.0 30,0
Quay-South 50.0 42.8 39.7 33.3 €25.0

* Ogallala Aquifer only.

*
Includes surface water,

* Saturated thickness is defined as the thickness of
below the water table, capable of yfelding signific

remaining saturated thickness reflects the impac
of water stored in the porous medium and, thus,

a lens of saturated porous material existing
ant quantities of ground water to wells.
f all ground water withdrawals on the quantity
the thickness of the lens.
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Energy

Electrical Production

Table 7 presents the low, expected, and high band projections of
electric generating capacity, production, and sales in the New Mexico
High Plains region.

Under all scenarios, production within the study region is pro-
jected to diminish as existing units are retired or put on stand-by
(Figure 5). The cost and availability of water and fuel (i.e., coal)
were considered in the analysis.

Under the Tow projections, electricity sales in the study area are
anticipated to increase from 1,768.87 million kWh in 1980 to 5,053.97
million kWh in 2020, or an overall 186 percent increase. The underlying
assumption of this scenario is that regional electricity sales will
continue to dincrease, but at a decreasing rate. For example, elec-
tricity sales increased 59 percent from 1969 through 1978 while sales
are projected to increase only 57 percent for the 1980-1990 time frame.
Higher electricity price is the primary factor expected to reduce the
growth rate. Population, conservation, and previous consumption pat-
terns were also considered to be contributing factors by SPS.

The most 1ikely projection shows electricity sales to increase
substantially in 1985 (Figure 6). During the 1980-1985 time frame,
sales are expected to increase by 59 percent under this scenario com-
pared with a 29 percent increase under the low projection. Carbon
dioxide development in the Bravo Dome area (Union, Harding, and Quay
counties) accounts for this larger increase. By the year 2020, elec-
tricity sales are projected to reach 5,597.09 million kWh, which is
about 10 percent greater than the sales level under the low scenario.

01 Production

The annual rate of decline, under the most Tikely projection,
differs slightly for crude oil and casinghead gas (Figure 7). Crude oi]l
production is estimated to decline 7 percent annually through 2020,
while casinghead gas production is estimated to decline 8 percent from
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Table 7. Projected Generating Capacity, Electricity Sales, and Electric
Energy Production in the High Plains, New Mexico, 1980-2020.

Generating Capacity Electricity Sales

Year Low Likely High Low Most Likely

~~~~~~~~~~~ (MW) - ===~ -{miTTions of kWh hours)-
1980 541 541 541 1,768.87 1,768.87
1985 522 522 522 2,277.82 2,820.93
1990 447 447 697 2,7181.77 3,324.89
2000 -0- 250 500 3,745.66 4,288.78
2020 -0- 250 500 5,053.97 5,597.09

o o o - o i D WP b Pt Ria e T n Vm W v Ve e T ot 0 WO MR S T R P e W e

Electric Energy Production
Year Low Expected High
------- (gigawatt hours)-------

1980 2,885 2,885 2,885
1985 1,886 1,886 2,074
1990 887 887 1,262
2000 -0~ 375 1,250
2020 -0- 375 1,250

1980 through 1984, 9 percent from 1985 through 1989, and 10 percent from
1990 through 2020 (Table 8). This set of projections assumes that
drilling and completions will continue in the future but at a lesser
rate than what is assumed in the high projection, and secondly, that
there will be a moderate increase in enhanced recovery production. The
latter assumption helps explain the slightly higher decline rate of
casinghead gas production. That is waterflooding of an 0il1 pool, which
is one method of enhanced recovery, accelerates the depletion of casing-
head gas over time.

Under the high projection assumptions, annual crude oil production
in 1985 is estimated to be 37.28 million barrels and is expected to
decline to 6.2 million barrels in 2020, or a decrease of 83 percent From
the 1985 level of production. Casinghead gas production also drops off
83 percent during this time frame, from 153.3 billion cubic feet in 1985
to 25.5 billion cubic feet in 2020. Under the Tlow projection, both
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Figure 7. 011 and Natural Gas Production, Historical and Most Likely
Projection.

crude 0il and casinghead gas production are expected to decline 97.5
percent by 2020 from the 1985 production Tevels (i.e., 25.5 million
barrels of 0il and 105 billion cubic feet of casinghead gas). Under the
assumptions used in the most Tikely projections, crude oil production is
expected to drop off to 2.53 million barrels in 2020, which is a 92
percent reduction from the 1985 production Tlevel of 32.12 million
barrels. Casinghead gas production is estimated to be 122.4 billion
cubic feet in 1985 and is expected to decrease to 97 percent by 2020 to
3.4 billion cubic feet.

Under the high projection, production levels of dry gas in the High
Plains by the year 2020 are expected to amount to 7.2 billion cubic
feet, or a 94 percent reduction from the 1985 Tevel of 124.3 billion
cubic feet (Table 8). The annual rates of decline under the Tow projec-
tion assumptions show a 5 percent decline in 1985 which incrementally
increases to 10 percent by 2020. The level of production in the High
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Table 8. Projected Crude 0i1, Casinghead Gas, and Dry Gas Production in
the High Plains, New Mexico, 1985-2020.

Crude 011 Production Casinghead Gas Production
Most Most

Year Low Likely High Low Likely High
---{millions of barrels)-- -{(bi1lions of cubic feet)-
1985 25.53 32.12 37.28 105.0 122.4 153.3
1990 15.08 22.34 28.84 62.0 76.4 118.6
2000 5.26 10.81 17.27 21.6 26.6 71.0
2020 .64 2.53 6.19 2.6 3.2 25.5

o e s Bt e e ——a = = - T =} "Y RA s Am e - - = A e T g R W M ef A e e ma W . M e

Dry Gas Production

Most
Year l_ow Likely High
~-{billions of cubic feet)-
1985 102.9 114.4 124.3
1990 68.5 85.8 98.2
2000 27.2 40.3 50.1
2020 3.2 5.8 7.2

Plains 1in 2020 is expected to be only 3.2 billion cubic feet, or 97
percent Tlower than the 1985 production level of 102.9 billjon cubic
feet. Under the most Tikely projection, dry gas production in 1985 is
expected to be 114.4 billion cubic feet. By the year 2020, production
is expected to have dropped to 5.8 billion cubic feet (Table 8).

On-Farm Impacts

The on-farm impacts include a discussion by management strategy of
the on-farm impacts (irrigated and total value of production as well as
returns to land and management); land resources--including cropland and
cropping patterns (irrigated, dry cropland, and rangeland); and the
utilization of ground water for irrigation. A sensitivity analysis was
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performed on the on-farm impacts of crop prices, crop yields, and enerqy
costs on the irrigated agricultural economy of the High Plains region of
New Mexico.

Value of Production and Returns to Land and Management

Northern High Plains

The 1977 total agricultural value of production (irrigated, dry-
land, and rangeland) in the Horthern High Plains was estimated to be
about $81.6 million (Table 9 and Figure 8). Irrigated value of produc-
tion for the baseline is expected to follow an increasing trend that
continues through 2020. In 2020, the value of production is expected to
be 3.4 times the 1977 amount (Figure 8). Dryland value of production is
expected to increase by 137 percent by 2020 and range 1ivestock value of
production to increase by 27 percent (Table 9).

The total agricultural value of production follows almost identical
trends to those for irrigation for all management strategies (Figure 8).
The voluntary strategy follows an almost identical pattern to the
baseline except the value of production for irrigation is expected to be
higher and rangeland lower due to more land being in irrigated produc-
tion in each time period (Figure 8). Because more irrigated land is
retained, there is a decrease in rangeland acreage. Irrigated value of
production under the mandatory strategy is expected to be less than the
baseline or the voluntary strategy (Figure 8). This general reduction
in the value of production is due to changes in cropping patterns, farm
management techniques, and irrigation technology necessary to meet the
mandatory water reductions. Similarly, the value of production for
dryland crops is expected to be slightly greater under the mandatory
strategy due to some areas converting to dryland from irrigation,

Total returns to land and management are expected to increase from
1977 through 2020 under all management strategies (Figure 9). Under
baseline, the increase in returns from 1977 to 2020 is expected to be
significant, about 208 percent. Dryland returns are also expected to
show significant gains in returns over the study period. The dryland
returns to land and management in 2020 are expected to be more than six
times the returns 1in 1977 under all strategies. The rangeland returns
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*
Table 9. Value of Production and Returns to Land and Management by
Management Strategy for Selected Years, Northern High Plains,
Mew Mexico, 1977-2020.

Strategy and
Item 1977 1985 1990 2000 2020
-------------------- (1,000 dol1ars)=mmemmmeemem e

Value of Production

Baseline 81,589 106,863 114,096 125,894 145,132
Irrigated 16,413 26,943 31,392 39,434 56,266
Dryland 5,298 7,394 8,424 9,879 12,555
Rangeland 59,878 72,526 74,280 76,581 76,311

Voluntary 81,589 106,784 114,582 127,340 147,955
Irrigated 16,413 26,969 32,015 41,158 59,346
Dryland 5,298 7,394 8,424 9,879 12,555
Rangeland 59,878 72,421 74,143 76,303 76,054

Mandatory 81,589 105,625 110,727 121,643 137,285
Irrigated 16,413 25,611 27,372 34,227 46,553
Dryland 5,298 7,589 9,203 11,096 14,661
Rangeland 59,878 72,425 74,152 76,320 76,071

Importation 81,589 106,784 114,582 127,089 147,605
Irrigated 16,413 26,969 32,015 40,939 58,957
Dryland 5,298 7,394 8,424 9,847 12,594
Rangeland 59,878 72,421 74,143 76,303 76,054

Returns to Land and Management

Baseline 15,008 23,668 25,787 32,823 46,221
Irrigated 2,445 5,836 6,416 11,393 22,850
Dryland 1,130 2,274 3,102 4,498 6,896
Rangeland 11,433 15,558 16,269 16,932 16,475

Voluntary 15,008 23,738 26,210 33,786 48,108
Irrigated 2,445 5,928 6,869 12,418 24,793
Dryland 1,130 2,274 3,102 4,498 6,896
Rangeland 11,433 15,536 16,239 16,870 16,419

Mandatory 15,008 23,512 25,717 32,509 44,152
Irrigated 2,445 5,644 6,127 10,614 19,837
Dryland 1,130 2,331 3,349 5,021 7,893
Rangeland 11,433 15,537 16,241 16,874 16,422

Importation 15,008 23,738 26,210 33,355 47,757
Irrigated 2,445 5,928 6,869 12,199 24,404
Dryland 1,130 2,274 3,102 4,466 6,934
Rangeland 11,433 15,536 16,239 16,690 16,419

Areas where imported surface water was utilized for crop production in
2000 and 2020 under importation, the returns were to land, management,
and water,
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also are expected to be up 1.4 times the 1977 amount for all strategies.
Irrigated returns to land and management are also expected to increase
over time for all strategies (Figure 9). Under baseline, the irrigated
returns to land and management are expected to increase from 1977
through 2000, but decrease in 2020 (Figure 9). The increase in irri-
gated returns from 1977 to 2020 is expected to be about 835 percent,
despite the decline from 2000 to 2020. Under the voluntary strategy,
irrigated returns are projected to increase by an even larger amount
than under the baseline. Irrigated returns under the voluntary strategy
are projected to increase to $24.8 wmillion, or an increase of 914
percent over the 1977 level (Table 9, Figure 9). Irrigated returns are
projected to be the Towest under the mandatory strategy for all time
periods (Table 9, Figure 9).

Three expected changes are responsible for the general reduction in
both the value of production and returns in 1985, 1990 and 2000 under
the mandatory strategy from the baseline and the voluntary strategy.
The changes are expected to be in cropping patterns, farm management
techniques, and improvements in irrigation technology necessary to meet
the mandatory water reduction. These reductions indicate that it will
be more expensive to grow crops under the mandatory water reductions.
Both the value of production and returns to Tand and management for
dryland crop production are expected to be greater under the mandatory
strategy. This is due to some areas converting to dryland from irriga-
tion. Irrigated returns under the importation strategy are projected to
be slightly less than under the voluntary strategy but greater than
those under the baseline or mandatory strategies. It is projected that
they will increase to $24.4 million, or an increase of 898 percent over
the 1977 amount.

Southern High Plains

The 1977 total agricultural value of production in the Southern
High Plains was estimated to be about $151.9 million (Table 10 and
Figure 10). The total agricultural value of production is expected to
increase to 2000, then decline slightly to 2020 as irrigated cropland
goes out of production (Figure 10). The irrigated value of production
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Table 10. Value of Production and Returns to Land and Management by
Management Strategy for Selected Years, Southern High Plains,
New Mexico, 1977-2020.

Strategy and

Item 1977 1985 1990 2000 2020
-------------------- {1,000 doTlars)---==ccmm-mmmmmumm=-
Value of Production

Baseline 151,867 210,568 214,864 224,216 216,254
Irrigated 82,969 122,026 117,260 111,787 80,621
Dryland 19,785 29,120 36,724 49,628 72,832
Rangeland 49,113 59,422 60,880 62,801 62,801
Voluntary 151,867 209,983 215,244 223,218 227,687
Irrigated 82,969 121,428 117,630 110,771 96,527
Dryland 19,785 29,133 36,734 49,646 68,359
Rangeland 49,113 59,422 60,880 62,801 62,801
Mandatory 151,867 201,345 200,541 204,701 230,510
Irrigated 82,969 112,178 101,253 90,716 104,663
DryTand 19,785 29,740 38,337 51,051 62,846
Rangeland 49,113 59,427 60,951 62,934 63,001
Importation 151,867 209,983 215,244 255,829 300,722
Irrigated 82,969 121,428 117,630 152,625 188,725
Dryland 19,785 29,133 36,734 40,403 49,196
Rangeland 49,113 59,422 60,880 62,801 62,801

Returns to Land and Management
Baseline 32,797 64,394 70,959 87,650 101,191
Irrigated 17,952 39,680 39,944 46,474 42,993
Dryland 4,612 10,840 16,502 26,064 43,441
Rangeland 10,233 13,874 14,513 15,112 14,757
Voluntary 32,797 64,692 72,690 88,721 107,647
Irrigated 17,952 39,987 41,702 47,564 52,119
Dryland 4,612 10,831 16,475 26,045 40,771
Rangeland 10,233 13,874 14,513 15,112 14,757
Mandatory 32,797 62,338 67,202 79,026 104,882
Irrigated 17,952 37,417 35,451 37,021 52,592
Dryland 4,612 11,045 17,221 26,861 37,485
Rangeland 13,233 13,876 14,530 15,144 14,805
Importation 32,797 64,692 72,690 106,031 149,238
Irrigated 17,952 39,987 41,702 69,770 105,206
Dryland 4,612 10,831 16,475 21,149 29,275
Rangeland 10,233 13,874 14,513 15,112 14,757

*
Areas where imported surface water was utilized for crop production in
2000 and 2020 under importation, the returns were to land, management,

and water.
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for the baseline is expected to peak in 1985, then begin to decline
through 2020, where it is expected to be slightly less than the 1977
value (Figure 10). The dryland value of production is expected to
increase under the baseline by 268 percent by 2020. The range live-
stock value of production is expected to increase by a modest 28 percent
over the study period.

Under the voluntary strategy, an almost identical pattern to the
baseline emerges. However, in 2020, the value of production for irri-
gated crops is expected to be higher and the dryland value of production
Tower. This is primarily due to more Tand being left in irrigated
production because of increased water availability in 2020.

Irrigated value of production under the mandatory strategy is
expected to be less than the baseline through 2000, but higher in 2020,
since more irrigated land remains in production Tlonger (Figure 10).
Under importation, the irrigated value of production is projected to be
the greatest amount. The availability of imported water for irrigated
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agriculture allows producers to maintain production through 2020. This
results in the irrigated value of production being over $108 million
more than under the baseline in 2020.

Total returns to Jland and management (irrigated, dryland, and
rangeland) are expected to increase under the baseline from 1977 through
2020 (Figure 11). The increase in total returns from 1977 to 2020 is
expected to be about 209 percent. Dryland returns are also expected to
show significant gains in returns over the study period. The dryland
returns to land and management in 2020 are expected to be more than 9.4
times the returns in 1977. The rangeland returns also are expected to
be up by 44 percent. Irrigated returns to land and management are
expected to increase from 1977 through 2000, but decrease in 2020
(Figure 11). The increase in returns from 1977 to 2020 is expected to
be about 140 percent, despite the decline from 2000 to 2020. Under the
mandatory strategy, the value of production and returns are Tlower than
both the baseline and voluntary strategies in 1985, 1990, and 2000.
Three expected changes are responsible for the general reduction in both
the value of production and returns in 1985, 1990 and 2000 under the
mandatory strategy from the baseline and the voluntary strategy. The
changes are expected to be in cropping patterns, farm management tech-
niques, and improvements in irrigation technology necessary to meet the
mandatory water reduction. These reductions indicate that it will be
more expensive to grow crops under the mandatory water reductions. Both
the value of production and returns to land and management for dryland
crop production are expected to be greater under the mandatory strategy.
This is because some areas convert to dryland farming from irrigated
farming.

Total and irrigated returns are expected to be the greatest under
the importation strategy. The availability of imported water allows
producers to maintain dirrigated agriculture. This results 1in the
highest total and irrigated returns of all strategies.

53



HILLIONS OF DBLLARS
158.8 A

BASELINE
1385 ——

123.8 ——

1835 —1—

9%.8 ——

.5 ——

8.0 —

5%6.5 9

2071

2.5 —~—

159 T f ] 1 T 1 i T
975 1098 1965 1999 1965 200 5 2010 15 pirt)

Figure 11. Total and Irrigated Returns to Land, Management, and Risk,
Southern High Plains, Mew Mexico, 1977-2020.

Irrigation Water

Morthern High Plains

Under all management strategies except the mandatory strategy,
significant increases in the quantity of irrigation water diversions are
expected over the study period (Figure 12). Reductions are expected for
the mandatory strategy because of mandatory irrigation water application
reductions.

The largest irrigation water diversions are expected to occur under
the baseline in 2020. Diversions are expected to increase almost
steadily from about 193,000 acre-feet in 1977 to 256,000 acre-feet in
2020. The diversions are expected to maintain about a 25/75 percent
furrow/sprinkler relationship through 2000, but in 2020 they are ex-
pected to be more than 75 percent sprinkier.
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Under the voluntary and the importation strategies, decreases in
water diversions are expected when compared to the baseline. However,
an increasing trend in water applications from 1977 to 2020 similar to
the baseline is still expected. However, the flood/sprinkler relation-
ship is expected to change (significantly less for furrow irrigation).

Water applications per acre for all crops except pasture are
expected to decline for all management strategies over time due to
increasing field efficiency. The average water applications per acre
are expected to decline 0.49 acre-foot per acre under the voluntary and
importation strategies and 0.65 acre-foot per acre under the mandatory
strategy due to mandatory supply controls. Despite the reduction fin
per-acre applications, the total water applications are expected to
increase under the baseline, the voluntary, and the importation strate-
gies owing to greater irrigated acreage.
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Southern High Plains

Significant reductions are expected in the quantity of irrigation
water diversions over the study period due to aquifer exhaustion and
increases in field irrigation efficiency for all management strategies
(Figure 13). The greatest reductions are expected to occur in the
baseline, followed by the mandatory strategy. In 1985, diversions are
expected to exceed 790,000 acre-feet under the baseline and then decline
to less than 300,000 acre-feet by 2020, due primarily to aquifer exhaus-
tion. In addition to the reduction in diversions, significant changes
in the furrow/sprinkler mix are also expected. In the baseline case,
water diversions are expected to maintain about a 50/50 furrow/sprinkler
relationship through 2000, but by 2020 the water diversions are expected
to be 100 percent sprinkler.

Annual water diversions for the voluntary strategy are expected to
be lower than the baseline except in 2020, where the diversions are
expected to be about 32,000 acre-feet more than under the baseline
(Figure 13). This is also due to the availability of irrigation water
in some areas where the aquifer is expected to be drawn down in the
baseline case. 1In 2020, the voluntary strategy is expected to have more
than 100,000 acre-feet of furrow irrigation due to the improved economic
position of furrow relative to sprinkler irrigation.

Irrigation water diversions for the mandatory strategy are expected
to be less than the voluntary strategy 1in all years. Significant
reductions in water diversions are expected under the mandatory strategy
through 2000, but in 2020 the diversions are expected to be only about
26,000 acre-feet Tess than the voluntary strategy due to mandatory
irrigation water diversion vreductions. Furrow irrigation is also
expected to be significantly reduced after 1977 to meet the mandatory
water reductions.

Water applications per acre for all crops under all management
strategies are expected to decline over the period from 1977 to 2020 due
to increasing field efficiency. The greatest per-acre water reduction
over the study period is expected to occur under the mandatory strategy
for all crops but wheat. Even though there is a constant decline in
per-acre water applications under the baseline, the average per-acre
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Figure 13. Quantity of Irrigation Applied, Southern High Plains, 1977-
2020.

water applications are expected to increase, due to a change in cropping
pattern and increased irrigated acreage in some areas. Of the original
nine irrigated areas, only three are expected to remain in production in
2020 under the baseline. These three irrigated areas have a high
percentage of alfalfa, corn, and peanuts, all significant water-using
crops. The average per-acre water application for the alternative
management strategies declines despite the influence of the high per-
centage of higher water-using crops. This 1is due to voluntary or
mandatory conservation measures and the influence of some additional
areas that remain in production. The average per-acre water applica-
tions are expected to decline 9 percent under the voluntary, 32 percent
under the mandatory, and 19 percent under the importation strategy.

As part of the High Plains study, the U.S. Army Corps of Engineers
studied, at a reconnaissance level, four importation routes--two from
the Missouri River (routes A and B) and two from tributaries of the
Mississippi River (routes C and D) (Figure 14).  The routes were sized
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Figure 14. Proposed Water Transportation Routes, High Plains, New
Mexico.

to provide costs for a range of flows. Where possible, routes will be
located to minimize environmental impacts.

Route D could provide water to New Mexico and parts of Texas and
OkTahoma. Sources of water would be the White River at Clarendon, AR;
the Arkansas River at Pine Bluff, AR; the Ouachita River at Camden, AR;
the Red River at Fulton, AR; the Sulphur River at Darden, TX; and the
Sabine River at Tatum, TX. These supplies of water would then route
west and northwest across Texas into the Texas Panhandle to terminal
storage west of Lubbock, TX. This route would require a canal about 860
miles long and would have 30 pumping plants to 1ift the water 2,700 feet
along the route.

Water diversions under the importation strategy are expected to be
the same as those under the voluntary strategy through 1990. After
imported water becomes available in 2000, water diversions are expected
to be significantly increased. Water diversions under the importation
strategy in 2020 are expected to be about 300,000 acre-feet more than
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under the voluntary strategy and over 330,000 acre-feet more than under
the baseline. Diversions in 2000 are expected to be more than 50
percent furrow applied under the importation strategy, but by 2020
diversions are expected to be more than 75 percent sprinkler applied.

Crop Acreages

Morthern High Plains

Under all management strategies, the total cropped acreage is
expected to increase steadily over time, by county and by strategy
(Figure 15). The acreage irrigated in 2020 is expected to be the
greatest under the voluntary strategy (127,740 acres) and lowest under
the mandatory strategy (108,400 acres) (Table 11). The baseline strat-
egy is estimated to have 155,854 irrigated acres in 2020. Under the
baseline and the voluntary management strategy, no acreage is expected
to be transferred from irrigated to dryland. Under the mandatory
strategy, transfers from irrigated acreage to dryland over the study
period are expected to be about 19,400 acres to meet the mandatory water
reduction defined under this management strategy. Water is not expected
to be imported to the Northern High Plains because no irrigated areas
are expected to go out of production due to agquifer exhaustion.

Southern High Plains

Under all management strategies, the total cropped acreage in the
Southern High Plains is expected to vary only slightly (Table 12).
However, significant shifts from irrigated to dryland production are
expected. The baseline strategy is expected to have the greatest
acreage transfer from irrigated to dryland over the period 1977 through
2020. About 37,000 more acres are expected to remain in irrigation
under the voluntary strategy than under the baseline case in 2020 due to
water conservation. Under the mandatory strategy, about the same
irrigated acreage as the baseline is expected through 2000, but by 2020
about 75,000 more irrigated acres are expected to be utilized. The
irrigated acreage is expected to be almost constant under the importa-
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Figure 15. Total Cropped Acreage, Northern High Plains, 1977-2020.

tion strategy, except for a decline in 1990 due to the exhaustion of the
water supply in part of Curry County before the imported water becomes
available in 2000 (Figure 16).

By the year 2020, no irrigated cropland is expected in Curry
County, nor in the southwestern portion of Quay County. By 2020, the
acreage in Roosevelt County will be drastically reduced to about 38
percent of the 1977 acreage, and no irrigated cropland is expected to be
farmed after the vear 2021.

Cropping Pattern

Northern High Plains

Irrigated cropping patterns are affected less in the Northern High
Plains than in the Southern High Plains because no area in the Northern
High Plains is expected to run out of water. The acreages of corn and
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Figure 16. Total Cropped Acreage, Southern High Plains, 1977-2020.

wheat are expected to be Targer under the baseline, voluntary and
importation strategies (Table 11). Cotton acreage under all management
strategies is projected to increase to the year 2000, then remain
constant to 2020. Grain sorghum acreage 1is basically expected to
decline and alfalfa acreage is expected to increase over the study
period under all of the management strategies.

0f the dryland crops in the Northern High Plains, wheat and alfalfa
are expected to follow a generally increasing trend while grain sorghum
generally declines. However, there is expected to be a large shift from
wheat to grain sorghum in 2000 then back to wheat in 2020. There is
expected to be a slight decrease from the baseline to the other manage-
ment strategies in 2020 in range livestock. This is because more land
is converted from rangeland to irrigated cropland (Table 11).
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Southern High Plains

Generally, irrigated crops produced under the baseline and the
voluntarv strategy are expected to follow similar patterns--irrigated
feed grains and forage crops are expected to initially increase in
acreage from 1977 to 1985 or 1990 before significant declines in acreage
are expected to occur by 2020 (Table 12). Irrigated small grains and
fiber crop acreages are expected generally to decline over time. The
importation strategy is expected to follow a similar pattern as the
voluntary strategy until imported water becomes available. When im-
ported water becomes available, feed grains, forage crops, and small
grains are projected to increase, while cotton acreage is projected to
decline. Irrigated forage crops under the mandatory strategy are
expected initially to increase in acreage in 1985, exhibit significant
declines by 2000, then increase tremendously by 2020. Fiber crops
acreage is expected to fluctuate a great deal, but in the end be almost
the same as it was in 1977. Feed grains and small grains are expected
to follow a generally declining trend in acreage.

Dryland crops under all management strategies are expected to
follow similar patterns (Table 12). Dryland small grain acreage is
expected to increase under all strategies--significantly under some
strategies. Dryland fiber crops are expected to increase in acreage
slightly over time while dryland feed grain crops are expected to have
acreage declines over time. Acreage devoted to range livestock is not
expected to change for the baseline, voluntary, or the importation
strategies, but acreage is expected to 1increase for the mandatory
strategy.

Sensitivity Analysis

Sensitivity analyses were performed for three key on-farm assump-
tions. Analyses were performed on crop prices, Crop yields, and energy
costs to determine the effects of increases or decreases of these three
items upon acreage irrigated, water applications, value of production,
and returns to land and management.
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Northern High Plains

In the Northern High Plains region, the sensitivity analysis
indicates that irrigated cropland and water applications will not be
affected to any great extent by Tower or higher crop prices, crop
vields, or energy costs {(Table 13).

The analysis indicates that the value of production and returns to
land and management will be greatly reduced when energy prices are
higher than those assumed under the baseline. Lower energy prices will
not cause significant increases in the value of production or returns.

The analysis further indicates that when crop yields are smaller
and crop prices are lower than those that were assumed under the base-
1ine, the value of production and returns to land and management will be
significantly lower,

The analysis indicates that if there are larger crop yields and
higher crop prices than those assumed under the baseline, returns will
be significantly higher.

Southern High Plains

For the Southern High Plains region, the analysis indicates that
larger crop yields will have the greatest overall economic impact
(Table 14). Higher crop yields will cause irrigated acreage, water
applications, the value of production, and returns to increase signifi-
cantly. Smaller crop yields will have a negative impact upon the value
of production and returns by significant amounts.

The analysis also indicates that irrigated cropland, water applica-
tions, the value of production, and returns will continue to increase
regardless of whether crop prices are larger or smaller than those
assumed under the baseline conditions.

Analysis of energy costs indicates that higher prices will have a
negative impact upon irrigated cropland and upon water applications.
The value of production will be affected only slightly. However,
returns are expected to drop significantly under the high energy price
scenario. Lower energy prices will not affect the number of acres
irrigated, water applications, or the value of production, and will not
cause returns to land and management to be significantly higher.
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Regional Impacts

Baseline

The baseline assumes the continuation of current trends and no new
public agricultural policies or programs. Under the baseline, the
continuation of present trends in water conservation is expected to
result in water savings of about 10 percent on sprinkler-irrigated lands
over the study period. The on-farm impact results and the energy impact
results were incorporated into the county impacts analysis.

Gross Output - Northern High Plains

Total gross output of all goods and services projected for the
Northern High Plains economy is reported in Table 15. It was about $457
million in 1977. Under baseline, it is projected to be $570 million in
1985, $625 million in 1990, $712 million in 2000, and $905 million in
2020.

Agricultural. The agricultural sectors in the Northern High Plains

are projected to have a major impact on the local economy. They are
expected to increase between 1977 and 2020 with about $379 million in
1977 and $608 million in 2020. This growth is projected to be rela-
tively stable over the period (Figure 17). The agricultural sectors
accounted for about 83 percent of the total output in 1977, and are
projected to account for 82 percent in 1985, 80 percent in 1990, 76
percent in 2000, and 67 percent in 2020.

Mining. The mining sectors (primarily sand and gravel) in the
Northern High Plains are projected to increase their total output from
1977 to 2020. In 1977, the mining sectors accounted for about $7.0
million, or about 1.5 percent. By 1985, they are projected to account
for $11.1 million, or 1.9 percent; in 1990, 2.4 percent; in 2000, 3.3
percent; and in 2020, 5.3 percent. The development of COZ reserves in
the Bravo Dome area is projected to result in from 300 to 1,000 wells
and pipelines to the Permian/Delaware Basin of Texas and southeastern
New Mexico.
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Table 15. Gross Output by Major Sector for Each of the Alternative
Management Strategies, Northern High Plains, New Mexico,
1977-2020.
Gross Output ($1977)
Sector 1977 1985 1990 2000 2020
---------------- (miTTions of dollars)-e-memmmaeaanee-
Baseline
Agriculture 379.454 469,824 501.670 540.317 607.781
Mining 6.988 11.099 15.201 23.413 48,122
Manufacturing 5.554 7.414 9.268 12.981 20.435
TCU* 7.574 10.110 12.638 17.702 27.866
Construction 17.123 19.693 22.261 29.111 35.960
FIRE** 6.837 7.863 8.888 11.623 14.358
Trade 18.311 24,444 30.557 42.798 96.871
Services 14.655 19.564 24.456 34,253 53.921
Total 456.496 570.011 624.939 712.198 905.314
Voluntary
griculture 379.454 469.800 502.694 540.081 608.647
Mining 6.988 11.099 15.201 23.413 48,122
Manufacturing 5.554 7.414 9.268 12.981 20.435
TCU* 7.574 10,110 12.638 17.702 27.866
Construction 17.123 19.693 22.261 29.111 35.940
FIRE** 6.837 7.863 8.888 11.623 14,358
Trade 18.311 24,444 30.557 42,798 96.871
Services 14,655 19.564 24,456 34,253 53.921
Total 456.496 569.997 625.963 711.962 906.160
Mandatory
Agriculture 379.454 469,869 502.771 541.556 608.437
Mining 6.988 11.099 15.201 23.413 48.127
Manufacturing 5.554 7.414 9.268 12.984 20,449
TCU* 7.574 10.122 12.665 17.859 28.388
Construction 17.123 19.693 22.266 29.138 36.122
FIRE** 6.837 7.867 8.895 11.661 14.507
Trade 18.311 24.448 30.574 42.881 97.554
Services 14,655 19.569 24,471 34.334 54,422
Total 456,496 570.081 626.111 713.826 908.006
Importation
Agriculture 379.454 469,800 502.694 541.042 608.106
Mining 6.988 11.099 15,201 23.415 48.134
Manufacturing 5.554 7.414 9.268 12.988 20.465
TCU* 7.574 10.110 12.638 17.869 28.561
Construction 17.123 19.693 22.261 29.297 36.590
FIRE** 6.837 7.863 8.888 11.699 14,746
Trade 18.311 24.444 30.557 43,037 98.861
Services 14,655 19.564 24,456 34,435 55.127
Total 456.496 569.987 625.563 713.782 910.589

* Transportation, Communication, and Utilities.
** Finance, Insurance, and Real Estate.
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Figure 17. Projected Gross Output, Northern High Plains, Baseline Con-
ditions, 1977-2020.

Manufacturing. The manufacturing sectors in the Northern High

Plains are projected to increase from $6 million in 1977 to about $20
million in 2020. The contribution of the manufacturing sectors to the
total was about 1.2 percent in 1977, and is projected to be 1.3 percent
in 1985, 1.5 percent in 1990, 1.8 percent in 2000, and 2.3 percent in
2020 (Table 15}.

Transportation, Communication, and Utilities (TCU).  The TCU

sectors in the Northern High Plains, taken together, generally show an
increase over the period. These sectors are projected to increase from
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$7.6 million in 1977 to $27.9 million in 2020 (Table 15). The contribu-
tion of these sectors to the total was about 1.7 percent in 1977 and is
projected to account for 3.1 percent in 2020.

Construction. The construction sectors in the Northern High Plains

are projected to increase between 1977 and 2020 (Figure 17). These

sectors accounted for about $17 million in 1977. They are projected to

reach $20 miliion in 1985, and then increase to $36 million in 2020.
Finance, Insurance, and Real Estate (FIRE). The FIRE sectors in

the Northern High Plains are projected to increase between 1977 and
2020, increasing from $6.8 million in 1977 to $14.4 million in 2020
(Table 15).

Trade. The trade sector in the Northern High Plains is expected to
expand between 1977 and 2020 (Figure 17). In 1977, it accounted for
about 4 percent of the total and by 2020 it is projected to be about 11
percent,

Service. The service sectors in the MNorthern High Plains are
projected to increase between 1977 and 2020 (Figure 17). In 1977, they
accounted for about 3 percent of the total and by 2020 they are pro-
jected to be about 6 percent.

Gross Output - Southern High Plains

The total gross output of all goods and services projected for the
Southern High Plains economy is reported in Table 16. It was about
$2,056 million in 1977. It is projected to be $3,519 million in 1985,
$3,298 million in 1990, $2,438 million in 2000, and $2,275 million in
2020.

Mining. The mining sectors {primarily oil and gas extraction) in
the Southern High Plains are projected to have a major impact on the
regional economy (Figure 18). In 1977, the mining sectors accounted for
about $975 million, or about 47 percent of the total, and by 1985 they
are projected to account for $1,595 million, about 45 percent of the
total. The major expansion in the oil and gas extraction activities
(mining sectors) is expected to be a driving force in the local economy
with the construction, trade, and service sectors responding to the
growth in mining (Figure 18). After 1985, the mining activity 1is ex~-
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Table 16. Gross Output by Major Sector for Each of the Alternative
Management Strategies, Southern High Plains, New Mexico,
1977-2020.
Gross Qutput ($1977)
Sector 1977 1985 1990 2000 2020
———————————————— {miTTions of dollars)-------—-=cmwu--
Baseline
Agriculture 379.341 489,997 517.929 553.091 586.987
Mining 974.507 1,584.912 1,433.644 807.067 335.258
Manufacturing 144,516 212.753 242,237 300.270 518.246
TCU* 141,188 189.859 234,989 188.354 242.438
Construction 44 344 423.834 124.120 59.108 66.439
FIRE** 134.088 198.459 232,448 151.234 136.790
Trade 107.210 242.122 223.844 168,801 172.900
Services 130.944 176.891 288.908 209,592 215.862
Total 2,056,138 3,518.827 3,298.119 2,437.517 2,274.920
Voluntary
Agriculture 379.341 490.010 518.702 551.964 586,290
Mining 974.507 1,584.912 1,433.644 807.067 335,258
Manufacturing 144,516 212.753 242,237 300,270 518.246
TCU* 141.188 189.859 234,989 188,354 242.438
Construction 44 344 423.834 124,120 59.108 66.402
FIRE** 134,088 198.459 232.448 151.234 136.790
Trade 107.210 242.122 223.844 168.801 172.900
Services 130.944 176.891 288,908 209.592 215,862
Total 2,056.138 3,518.840 3,298.892 2,436.390 2,274.186
Mandatory
Agriculture 379.341 490.131 518.938 553.335 588.654
Mining 974.507 1,584,916 1,433.650 807.073 335.269
Manufacturing 144,516 212.756 242,258 300.326 518.472
TCU* 141.188 189.981 235.262 189.334 245,020
Construction 44 344 423.839 124,142 59.150 66.639
FIRE** 134,088 198.504 232.555 151.594 138.005
Trade 167.210 242.141 223.919 169.023 173.751
Services 130.944 176.915 288.999 209,889 217,114
Total 2,056.138 3,519.183 3,299.723 2,439.724 2,282.924
Importation
Agriculture 379.341 490,010 518.702 552.906 587.926
Mining 974.507 1,584,912 1,433.644 807.136 335.313
Manufacturing 144 .516 212.753 242 .237 300.426 519.010
TCU* 141,188 189,859 234.989 190,117 248.475
Construction 44 344 423.834 124,120 59.487 67.604
FIRE** 134.088 198.459 232.448 152.222 140.476
Trade 107.210 242.122 223.844 169.745 176.452
Services 130.944 176.891 288.908 210.705 220.687
Total 2,056.138 3,518.840 3,298.892 2,442.744 2,295.943

* Transportation, Communication, and Utilities.
** Finance, Insurance, and Real Estate.
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Figure 18. Proiected Gross Output, Southern High Plains, Baseline Con-
ditions, 1977-2020.

pected to decrease to about $1,434 million in 1990, $807 million in
2000, and $335 million in 2020. Crude oil production and casinghead and
dry gas production are projected to decline.

The annual rate of decline, under the most Tikelv projectiony dif-
fers slightly for crude oil and casinghead gas. Crude oil production is
estimated to decline 7 percent annually through 2020 (Figure 18), while
casinghead gas production is estimated to decline 8 percent from 1980
through 1984, 9 percent from 1985 through 1989, and 10 percent from 1990
through 2020 (Figure 18). Dry gas production in the High Plains is ex-
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pected to go from 146.8 billion cubic feet in 1980, to 113.3 billion
cubic feet in 1985, and 7.1 billion cubic feet in 2020 (Figure 18).
Electrical Production. Most of the New Mexico High Plains region's

electricity generation is located in the southern area. In 1979, total
generating capacity in the region was 545.8 MW, of which 522.2 MW, or
95.7 percent originated from Lea County. The primary fuel for all
generating units is natural gas. The projection of electricity sales is
expected to increase substantially and to reach 5597.09 million kiWh in
2020 (Figure 18). Mearly all new electricity will come from cutside the
High Plains region.

Additional details on energy impacts are presented in Appendix A.
Appendix A also contains a sensitivity analysis on three levels of
production--high, expected, and low.

Agricultural. The agricultural sectors in the Southern High Plains

are expected to increase between 1977 and 2020 with about $379 million
in 1977 and $587 million in 2020. This growth is projected to be
relatively stable over the period (Figure 18). The agricultural sectors
accounted for about 19 percent of the total output in 1977 and are
projected to account for over 26 percent in 2020.

Manufacturing. The manufacturing sectors in the Southern High

Plains are projected to increase from $145 million in 1977 to about $518
million in 2020, a growth of about 259 percent. The contribution of the
manufacturing sectors to the total is expected to be about 6 percent in
1985, 7 percent in 1990, 12 percent in 2000, and 23 percent in 2020
(Table 16).

Transportation, Communication, and Utilities (TCU). The TCU

sectors in the Southern High Plains, taken together, generally show an
increase over the period with a decrease occurring in 2000. These
sectors are projected to increase from $141 million in 1977 to $242
million in 2020 (Table 16). The contribution of these sectors to the
total was about 7 percent in 1977 and is expected to reach 11 percent in
2020.

Construction. The construction sectors in the Southern High Plains

are projected to increase significantly between 1977 and 1985, then
decline to 2020 (Figure 18). These sectors accounted for about $44
million 4n 1977. They are projected to reach $425 million in 1985
(almost a 10-fold increase), and then decline to $66 million 1in 2020.
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Finance, Insurance, and Real Estate (FIRE). The FIRE sectors in

the Southern High Plains are projected to increase between 1977 and
1990, then decrease to 2020 as the total economy begins slowing down in
the area (Table 16).

Trade. The trade sector in the Southern High Plains is expected to
expand rapidly between 1977 and 1985, then decline through 2000 followed
by a recovery in 2020 (Figure 18). 1In 1977, it accounted for about 5
percent of the total and by 2020 it is projected to reach almost 8
percent.

Service. The service sectors in the Southern High Plains are
projected to expand rapidly between 1977 and 1990, then decline in 2000
followed by a recovery in 2020 (Figure 18). In 1977, they accounted for
about 6 percent of the total and by 2020 they are projected to be more
than 9 percent.

Employment

Northern High Plains. Total employment in the form of jobs for

each alternative for each sector by year is reported in Table 17.
Employment projected for the baseline is summarized by major sector in
Figure 19. The total Jjobs were 5,342 in 1977, and are expected to
increase to 6,509 in 1985, 6,861 in 1990, 7,172 in 2000, and 7,901 in
2020. Agriculture was the largest employer in 1977 accounting for about
37 percent. The percentage is expected to be about 30 percent in 1985,
27 percent in 1990, decreasing to 26 percent in 2000, and 22 percent in
2020. Trade employed about 21 percent in 1977, and is expected to
enploy 23 percent in 1985, 24 percent in 1990, 24 percent in 2000, and
27 percent in 2020. The government sector employed 18 percent in 1977
and is expected to employ 21 percent in 1985. It is expected to decline
to 20 percent in 1990, 15 percent in 2000, and 11 percent in 2020. The
mining sector accounts for less than 1.5 percent of the jobs throughout
the period. Construction provided about 9 percent of the jobs in 1977.
In 1985 and 1990, it is expected to contribute almost 10 percent, then
increase to 13 percent in 2000 and 14 percent in 2020 (Table 17).
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Table 17. Employment by Major Sector for Each of the Alternative Manage-
ment Strategies, Northern High Plains, New Mexico, 1977-2020.

Jobs
Sector 1977 1985 1990 2000 2020
------------------ {number of jobs)-------cmcecuau-
Baseline
Agriculture 1,994 1,965 1,856 1,868 1,719
Mining 26 54 74 99 117
HManufacturing 60 89 85 78 71
TCU* 118 174 199 205 175
Construction 482 626 699 897 1,077
FIRE** 114 131 144 179 198
Trade 1,140 1,489 1,653 1,707 2,119
Services 461 644 797 1,077 1,573
Government 947 1,337 1,354 1,062 852
Total 5,342 6,509 6,861 7,172 7,901
Voluntary
Agriculture 1,994 2,052 1,953 1,912 1,878
Mining 26 54 74 99 117
Manufacturing 60 89 85 78 71
TCU* 118 175 199 208 175
Construction 482 628 704 905 1,081
FIRE** 114 132 145 180 199
Trade 1,140 1,493 1,667 1,724 2,130
Services 461 648 803 1,087 1,581
Government 947 1,345 1,360 1,069 855
Total 5,342 6,616 6,990 7,262 8,087
Mandatory
Agriculture 1,994 1,980 1,883 1,815 1,775
Mining 26 54 74 99 117
Manufacturing 60 89 85 78 71
TCU* 118 177 199 210 179
Construction 482 628 704 905 1,086
FIRE** 114 132 146 181 201
Trade 1,140 1,494 1,669 1,728 2,146
Services 461 648 804 1,090 1,596
Government 947 1,345 1,361 1,070 859
Total 5,342 6,547 6,925 7,176 8,030
Importation
Agriculture 1,994 2,052 1,949 2,048 2,045
Mining 26 54 74 99 117
Manufacturing 60 89 85 78 71
TCU* 118 175 199 210 180
Construction 482 628 704 911 1,101
FIRE** 114 132 145 181 204
Trade 1,140 1,493 1,667 1,734 2,176
Services 461 648 803 1,093 1,615
Government 947 1,345 1,360 1,073 867
Total 5,342 6,616 6,986 7,427 8,376

* Transportation, Communication, and Utilities.
** Finance, Insurance, and Real Estate.
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Figure 19. Projected Employment for Northern High Plains.

Southern High Plains. Total employment in the form of Jjobs for

each alternative for each sector by year is reported in Table 18.
Employment projected for the baseline is summarized by major sector in
Figure 20. The total jobs were 31,907 in 1977, and are expected to
increase to 64,518 in 1985, then decrease to 55,670 in 1990, 35,927
by 2000, and 27,081 in 2020. Government was the Tlargest employer in
1977 accounting for about 26 percent. It is expected to account for
about 18 percent in 1985, 25 percent in 1990 and 2000, and 27 percent in
2020. The trade sector employed about 21 percent in 1977, and is
expected to employ 23 percent in 1985, 22 percent in 1990, 19 percent in
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Table 18. Employment by Major Sector for Each of the Alternative Manage-
ment Strategies, Southern High Plains, New Mexico, 1977-2020.

Jobs
Sector 1977 1985 1990 2000 2020
------------------ (number of jobs)------n-==w--mmm-
Baseline
Agriculture 1,995 2,048 1,915 1,911 1,662
Mining 3,746 7,756 6,945 3,410 816
Manufacturing 1,563 2,541 2,221 1,802 1,781
TCU* 2,185 3,273 3,694 2,192 1,523
Construction 1,249 13,490 3,901 1,821 1,989
FIRE** 2,225 3,326 3,795 2,323 1,890
Trade 6,673 14,747 12,113 6,733 3,783
Services 4,116 5,823 9,429 6,596 6,299
Government 8,155 11,514 11,657 9,139 7,338
Total 31,907 64,518 55,670 35,927 27,081
Voluntary
Agriculture 1,995 - 2,139 2,015 1,954 1,815
Mining 3,746 7,757 6,945 3,410 816
Manufacturing 1,563 2,545 2,228 1,808 1,783
TCU* 2,185 3,311 3,712 2,220 1,530
Construction 1,249 13,505 3,923 1,837 1,996
FIRE** 2,225 3,344 3,809 2,345 1,899
Trade 6,673 14,793 12,217 6,800 3,803
Services 4,116 5,849 9,491 6,651 6,332
Government 8,155 11,580 11,713 9,199 7,367
Total 31,907 64,823 56,053 36,224 27,341
Mandatory
Agriculture 1,995 2,065 1,943 1,853 1,715
Mining 3,746 7,757 6,945 3,410 817
Manufacturing 1,563 2,545 2,228 1,810 1,786
TCU* 2,185 3,311 3,715 2,233 1,547
Construction 1,249 13,505 3,923 1,839 2,004
FIRE** 2,225 3,344 3,811 2,350 1,916
Trade 6,673 14,794 12,220 6,808 3,822
Services 4,116 5,849 9,493 6,660 6,365
Government 8,155 11,581 11,716 9,208 7,395
Total 31,907 64,751 55,994 36,171 27,367
Importation
Agriculture 1,995 2,139 2,011 2,094 1,977
Mining 3,74¢ 7,757 6,945 3,411 81¢
Manufacturing 1,563 2,545 2,228 1,812 1,792
TCU* 2,185 3,311 3,712 2,240 1,571
Construction 1,249 13,505 3,923 1,849 2,033
FIRE** 2,225 3,344 3,809 2,360 1,950
Trade 6,673 14,793 12,217 6,837 3,884
Services 4,116 5,849 9,491 6,683 6,466
Government 8,155 11,580 11,713 9,238 7,465
Total 31,907 64,823 56,049 36,524 27,956

* Transportation, Communication, and Utilities.
** Finance, Insurance, and Real Estate.

78



ENPLOYED SUM

60080
60009 -
ono-
N ,
| 1977 2009 2028
SECTOR

M (—MANUFACTURING
E-CONSTRUCTION
W G6-TRADE

[ T-GOVERNMENT

Figure 20. Projected Employment for Southern High Plains.

2000, and 14 percent in 2020. Services employed 13 percent in 1977 and
is expected to employ 9 percent in 1985. It is expected to increase to
17 percent in 1990, 18 percent in 2000, and 23 percent in 2020. The
mining sector accounted for 12 percent of the jobs in 1977, 12 percent
in 1985 and 1990, 9 percent in 2000, and is projected to decline to 3
percent in 2020. Construction provided about 4 percent of the jobs in
1977, but in 1985 is expected to contribute more than 20 percent, then
decrease to 7 percent in 1990, 5 percent in 2000, and then increase to 7
percent in 2020 (Table 18).
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Population

Northern High Plains. The total population for the Northern High

Plains region for the baseline alternative is presented in Table 19.
The region is projected to lose 677 people between 1977 and 1985, a
decrease of about 3 percent. However, between 1985 and 1990, the
population is projected to increase by 2,011, or about 11 percent. By
2000, the population is projected to be just above its 1977 level at
24,349 people. In 2020, the population 1is projected to increase even
further to 26,606. This is about a 36 percent increase from the 1977
level.

Southern High Plains. The total population for the Southern High

Plains region for the baseline alternative is presented in Table 19.
The region is projected to gain 70,281 people between 1977 and 1985, an
increase of about 60 percent. This is an annual growth rate of about
7.5 percent. However, between 1985 and 1990, the population is pro-
jected to decrease by 17,610, or about 9 percent. By 2000, the popula-
tion is projected to be just above its 1977 level at 121,973 people. In
2020, the population is projected to decrease to 91,192. This is about
78 percent of the 1977 Tevel.

Alternative Management Strategies

Gross Output

Morthern High Plains. The gross output by major sector for each of

the alternative management strategies is also summarized in Table 15,
For 1977, all output estimates for the management strategies were the
same as the baseline.

By 2020, output under the voluntary management strategy is expected
to be $846,000 greater than the baseline. Output is projected to
increase by $866,000 in the agricultural sectors. The projected output
under the mandatory management strategy is $2.692 million greater than
under the baseline. Agriculture is projected to increase by $656,000
from the baseline. A1l the other sectors are projected to increase by
$2.036 million.
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Lable 19, Summgry of Pupulation Projectfeny for Rorthern and Seutheen ligh lafus for £ach of the

Manaqement Strategies, 1977-2020,

1977 1985 1990 2000 2070
Raseline
Horthern High Plains
Quay 6,414 6,725 7,638 8,851 9,661
Union & Harding 13,131 12,143 13,241 15,498 16,945
Subtotal NHP , R s s ’
Southern High Piains
Lea 63,055 130,930 100,917 51,893 33,923
Roosevelt 7,197 7,241 9,613 10,572 8,388
Curry 46,078 48,450 58,425 58,934 48,238
Quay 410 400 456 574 643
Subtotal SHP N s N N N
TJotal High Plains 136,285 205,889 190,290 146,322 117,798
Yoluntary
torthern High Plains
Quay 6,414 6,772 7,712 8,922 9,767
Union and Harding 13,131 12,383 13,553 15,685 17,478
Subtotal NHP 19, 19,155 , ) ’
Southern High Plains
Lea 63,055 131,200 101,455 52,181 34,209
Roosevelt 7,187 7,310 9,723 10,653 8,530
Curry 46,078 48,761 58,880 59,330 48,715
Quay 410 405 462 576 657
Subtotal SHP s s 198 ’ s
Total High Plains 136,285 206,831 191,785 147,347 119,356
Handatory
Northern High Plains
Quay 6,414 6,752 7,701 8,504 9,786
Union and Harding 13,131 12,204 13,369 15,400 17,237
Subtotal NHP R N s ) N
Southern High Plains
Lea 63,055 131,161 101,445 52,109 34,162
Roosevelt 7,197 7,273 9,685 16,604 8,508
Curry 46,078 48,635 58,784 59,225 48,784
Quay - 410 402 456 566 646
Subtotal SHP 116,740 187,471 170,370 s s
Total High Plains 136,285 206,427 191,440 146,808 119,123
Importation
Horthern High Plains
Quay 6,414 6,772 7,713 9,003 9,959
Union and Harding 13,131 12,383 13,542 16,116 18,147
Subtotal HHKP N s s f B
Southern High Plains
Lea 63,055 131,200 101,465 52,417 34,794
Roasevelt 7,197 7,310 9,724 10,789 8,751
Curry 46,078 48,761 58,879 59,736 49,582
Quay 410 405 462 588 681
Subtotal SHP s s . : .
Tota) High Plains 136,285 206,831 191,785 148,649 121,914
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By 2020, output under the importation strategy is projected to be
$5.275 million greater than under the baseline, and $4.429 million
greater than under the voluntary strategy. Agricultural output is
projected to be $325,000 greater than under the baseline and $541,000
less than under the voluntary strategy.

Southern High Plains. The gross output by major sector for each of

the alternative management strategies is also summarized in Table 16.
For 1977, all output estimates for the management strategies were the
same as the baseline.

By 2020, output under the voluntary management strategy is expected
to be $734,000 less than under the baseline. Output is projected to
decrease by $697,000 in the agricultural sectors. The projected output
under the mandatory management strategy is $8.004 million more than
under the baseline. Agriculture is projected to increase $1.667 million
and all the other sectors are projected to increase by $6.337 million.

By 2020, output under the importation strategy is projected to be
$21.023 million more than under the baseline and $21.757 million more
than under the voluntary strategy. Agricultural output is projected to
be $939,000 more than under the baseline and $1.636 million more than
under the voluntary strategy. Output for all other sectors is projected
to be $20.084 million more than under the baseline and $20.121 milljon
more than under the voluntary strategy.

Emplovment

Northern High Plains. Employment in the form of jobs for each of

the alternative management strategies is also summarized in Table 17 by
major sector. The number of jobs were the same for all management
strategies in 1977.

In 2020, the voluntary strategy is projected to result in 186 more
jobs than the baseline. By sector, agriculture is expected to result in
159 more; mining, same; manufacturing, same; TCU, same; construction, 4
more; FIRE, one more; trade, 11 more; services, 8 more; and government,
3 more. The mandatory strategy is expected to result in 129 more jobs
than the baseline in 2020; agriculture, 56 more; mining, same; manufac-
turing, same; TCU, 4 more; construction, 9 more; FIRE, 3 more; trade, 27
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more; services, 23 more; and government, 7 more. The importation
strategy is projected to result in 475 more jobs than under the baseline
and 289 more than under the voluntary.

Southern High Plains. Employment in the form of jobs for each of

the alternative management strategies is also summarized in Table 18 by
major sector. The number of jobs were the same for all management
strategies in 1977.

In 2020, the voluntary strategy is projected to result in 260 more
jobs than the baseline. By sector, agriculture is expected to result in
153 more; mining, same; manufacturing, 2 more; TCU, 7 more; construc-
tion, 7 more; FIRE, 9 more; trade, 20 more; services, 33 more; and
government, 29 more. The mandatory strategy is expected to result in
286 more jobs than the baseline in 2020; agriculture, 53 more; mining,
one more; manufacturing, 5 more; TCU, 24 more; construction, 15 more;
FIRE, 26 more; trade, 39 more; services, 66 more; and government, 57
more. The importation strategy is projected to result in 1,223 more
jobs than under the baseline and 839 more than under the voluntary
strategy.

Population

Northern High Plains. The total population for each of the manage-

ment strategies is also summarized in Table 19. For 1977, all projec-
tions for the management strategies were the same. For 1985, population
under the voluntary and importation strategies is projected to be 287
greater than under the baseline. The mandatory strategy is projected to
result in 88 more people than the baseline in 1985. In 1990, voluntary
is projected to result in 386 more people than the baseline, and impor-
tation is 10 less than voluntary. In 2020, voluntary is expected to
result in 639 more people than the baseline, and mandatory is projected
to result in 417 more people than the baseline. Also in 2020, importa-
tion results in 861 more people than voluntary. The importation strat-
egv is expected to result in the greatest population in 2020 in the
Northern High Plains with 28,106, This is only 1,500 more than the
baseline which has a 26,606 projected population.
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Southern High Plains. The total population for each of the manage-

ment strategies is also summarized in Table 19. For 1977, all projec-
tions for the management strategies were the same. For 1985, population
under the voluntary and importation strategies is projected to be 655
greater than under the baseline. The mandatory strategy is projected to
result in 450 more people than the baseline in 1985, In 1990, voluntary
is projected to result in 1,109 more people than the baseline, and
importation is 10 more than voluntary. In 2020, voluntary is expected
to result in 919 more people than the baseline, and mandatory is pro-
Jected to result in 908 more people than the baseline. Also in 2020,
importation results in 1,697 more people than voluntary. The importa-
tion strateqy is expected to result in the greatest population in 2020
in the Southern High Plains with 93,808 people. However, this is only
2,616 more than the baseline which has a 91,192 projected population.

SUMMARY

The economy of the High Plains region of eastern New Mexico is
highly dependent upon mining (oil and gas production) and agriculture.
These two sectors together accounted for about 69 percent of the total
gross output in 1977. The mining sector is projected to expand signifi-
cantly by 1985, but then begin declining. By 2G20, it is expected to be
about 39 percent of its 1977 level. Agriculture is expected to increase
between 1977 and 2020 and become the mainstay of the area‘'s economy.

In terms of the jobs provided by the sectors, agriculture, even
though it accounted for between 32 and 44 percent of the gross output in
1977, only provided about 6 to 10 percent of the employment. By 2020,
it is expected to provide about 10 percent of the jobs in the local
economy. The total employment level can be expected generally to follow
the total gross output Tevels. Even though the gross output is expected
to be higher in 2020, the number of jobs in 2020 is projected to be less
than the 1977 Tevel.

The area's population also is expected to follow the projected
patterns of the output and employment. The population is expected to
increase initially, then decline to about 86 percent of the 1977 level
by 2020.
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The Permian Basin of southeastern New Mexico has long been one of
the long-term major oil-producing provinces in the nation. Annual rates
of decline, under the most 1ikely projections, differ slightly for crude
01l and casinghead gas. Crude oil production is estimated to decline 7
percent annually through 2020, while casinghead gas production is
estimated to decline 8 percent from 1980 through 1984, 9 percent from
1985 through 1989, and 10 percent from 1990 through 2020. Dry gas
production in the High Plains is expected to go from 148.6 billion cubic
feet in 1980, to 124.3 billion cubic feet in 1985, to 7.2 billion cubic
feet in 2020.

Most of the New Mexico High Plains region's electricity generation
is located in the southern area. In 1979, total generating capacity in
the region was 541.0 MW, of which 517.4 MW, or 95.6 percent, originated
from Lea County. The primary fuel for all generating units was natural
gas. The most 1Tikely projection shows electricity sales increasing
substantially in 1985. During the 1980-85 time frame, sales are ex-
pected to increase 59 percent. By the year 2020, electricity sales are
projected to reach 5597.09 million kWh. The overall results of the
electric projections indicate increasing electricity sales but at a
decreasing rate. Nearly all new electricity is expected to come from
outside the High Plains region.

In the Southern High Plains of New Mexico, a continuation of past
trends (the baseline case) is estimated to result din the greatest
reduction of irrigated acreage, on-farm employment, reductions in
irrigation water diversions (about 500,000 acre-feet), declines in both
the value of production and returns to Tand and management; and the
least increase in total returns of any of the management strategies
examined. If voluntary water demand reduction policies are implemented,
increased irrigated acreage, water diversions, on-farm employment, and
increases in both value of production and returns in the latter part of
the study period are expected. '

Implementation of a mandatory water supply reduction policy on the
Southern High Plains is expected to result in the least reduction in
irrigated acreage (unless water is imported). However, this would be
accomplished only with an anticipated reduction in water diversions and
on-farm employment almost equal to that of the baseline case. Signifi-
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cant reductions in returns ($275 million) are also expected during the
first half of the study period with slightly higher returns and irri=-
gated acreage 1in 2020 than for the baseline or the voluntary strategy.

If the natural water supply in the Southern High Plains is aug-
mented with imported water during the Tlast half of the study period, it
is expected to result in the greatest increase in total and irrigated
returns, irrigated acreage, water diversions, and on-farm employment.

If the natural water supply in the Southern High Plains is aug-
mented with imported water under the conditions of voluntary water
demand reductions during the last half of the study period, it is
expected there would be the least impacts on irrigated acreage, water
diversions, and on-farm employment. In addition, it is anticipated that
this policy would result in by far the greatest increase in both total
and irrigated returns in the latter part of the study period.

Under the importation strategy, irrigated value of production and
returns to land, management, and water are expected to increase signifi-
cantly in 2000 and 2020. This 1is because imported water will enable
previously irrigated areas that had been dewatered to restore irriga-
tion. In addition to the acreage restored to irrigation, there is
expected to be no water cost associated with the imported water which
further increases net returns. The irrigated value of production and
returns to land, management, and water are expected to be the highest of
any management strategy in 2000 and 2020 under the importation strateqy.
The 1importation strategy, therefore, 1is expected to provide for the
greatest economic recovery.

The cost of importing water appears to be prohibitive based on the
Corps of Engineers estimates and the ability of farmers to pay. Route
D's costs, as proposed by the U.S. Army Corps of Engineers, are expected
to range from $320 to $370 per acre-foot. In addition to these costs,
$200 to $400 per acre-foot would be needed to construct local distribu-
tion systems to deliver water from terminal storage to farm headgates.
Farmers can only afford to pay about $150 per acre-foot.
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Ability to Pay in 2020

(Acres) {($/Acre) ($/Ac-Ft)

Portales East 25,500 251.43 164,33
Curry County 157,900 231.78 151.49
Quay County 5,000 43.68 21.31
(House Area)
TOTAL 188,400
Weighted Average $229.45 $149.77

The dryland value of production and net returns to land and manage-
ment for the importation strategy and for 2000 and 2020 are expected to
be Tess than the other management strategies. This is due to the
restoration of previously irrigated, presently dryland acreage back into
irrigation with imported water. The value of production and returns to
rangeland for the importation strategy are estimated to be the same as
for the voluntary strategy.

Local water supply augmentation and intrastate water transfers will
not furnish enough water to alter the time when irrigation goes out of
production by more than a year or two.

Surplus water supplies available for interstate transport for the
adjacent areas must be determined before any import scheme can be
considered. If water supplies were available, a project of this magni-
tude would require many years to complete. Water from an interstate
transport scheme probably would not be available to the High Plains
until about 2020. Even if it is determined that surplus water could be
brought to New Mexico's High Plains and that political, legal, environ-
mental, and other problems could be put to rest, it is unlikely that
such a project could be completed in time to save much of the irrigated
economy. As indicated previously, much of the presently irrigated Tand
in southern Quay, Curry, and Roosevelt counties will have gone out of
production by 2020.
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Year Irrigation Ceases

County Baseline Voluntary Mandatory
Union 2060 2060 2100
Harding 2063 2063 2108
Quay 2010 2013 2016
(House Area)
Curry 2015 2017 2023
Roosevelt 2021 2027 2041
Lea 2085 2096 2114

In the Northern High Plains of New Mexico, no aquifer is expected
to be exhausted by 2020. Therefore, the proposed policies to import
water are estimated to have lTittle effect except for minor adjustments
caused by changing crop prices. The baseline case is expected to result
in only minor increases in irrigated acreage, the greatest increase in
water diversions, and an increase in on-farm employment. Total returns
and returns on irrigated agriculture are anticipated to increase signif-
icantly over the study period. The proposed voluntary water demand
reduction policy 1is expected to result in the greatest increase in
irrigated acreages with a reduction in irrigation water diversions, and
a slight increase in on-farm employment. The returns under this policy
are estimated to be the greatest under any policy. If the mandatory
irrigation water supply reduction policy is implemented, it is expected
to result in a reduction of irrigated acreage, water diversions (52,000
acre-feet), and on-farm employment, as well as the anticipated growth in

returns.

88



REFERENCES

Akin, P. D., and Jones, D. M. 1979. The 0Ogallala and Closely Asso-
ciated Aquifers in the High Plains in New Mexico, (Study Elements
A-3.1 and A-32.3): New Mexico Interstate Stream Commission.

Ash, S. R. 1961. Maps of Morthern Lea County, New Mexico, showing (1)
topography; (2) contour on the water table and the post-Mesozoic
erosional surface; and (3) saturated thickness of the formation of
Genozoic age, the approximate depths to water in 1952, and the
chemical quality of the ground water: U.S. Geological Survey
Open-File Maps; 6 sheets.

Black and Veatch. 1980. Energy Price Projections, Black and Veatch
Consulting Engineers, Kansas City, MO, April.

Black and Veatch. 1980. Energy Price Projections Methodology, Black
and Veatch Consulting Engineers, Kansas City, MO, April.

Black and Veatch. 1980. Energy Production Projections, Black and
Veatch Consulting Engineers, Kansas City, MO, December.

Black and Veatch. 1981. Projections of Energy Production and Directly
Associated Water Consumption, Black and Veatch Consulting Engi-
neers, Kansas City, MO, January.

Brown, F. L., et al. 1980. An Energy Management System for the State
of New Mexico, Bureau of Business and Economic Research, University
of New Mexico, Albuquerque, NM.

Camp, Dresser and McKee. 1982. Agriculture and Water Use Management
and Technology Assessments, Camp, Dresser and McKee, Austin, TX.

Creel, B. J., et al. 1982. New Mexico High Plains Ogallala Aquifer
Study--Regional Impacts, New Mexico Water Resources Research
Institute (NMWRRI) Work Task Report A-3.14 through A-3.17, Contract
Number (DOC) C0-A01-78-00-2550 to High Plains Associates.

Havens, J. S. 1966. Recharge Studies on the High Plains in Northern
Lea County, New Mexico, U.S. Geological Survey Water-Supply Paper
1819-F: U.S. Geological Survey Open-File Report, 82 pp.

High Plains Associates. 1982. Six-State High Plains Ogallala Agquifer
Regional Resources Study, Camp, Dresser and McKee, Austin, TX.

Lansford, R. R., et al. 1979. Costs and Returns for Producing Selected
Irrigated and Drvland Crops on Farms with Above-Average Management
in Lea County, 1978, New Mexico Agricultural Experiment Station
Research Report 388,

89



Lansford, R. R., et al. 1979. Costs and Returns for Producing Selected
Irrigated and Dryland Crops on Farms with Above-Average Management
in Roosevelt County, 1978, New Mexico Agricultural Experiment
Station Research Report 398.

Lansford, R. R., et al. 1979. Costs and Returns for Producing Selected
Irrigated and Dryland Crops on Farms with Above-Average Management
in Curry County, 1978, New Mexico Agricultural Experiment Station
Research Report 389,

Lansford, R. R., et al. 1979. Costs and Returns for Producing Selected
Irrigated and Dryland Crops on Farms with Above-Average Management
in the Arch-HurTey Conservancy District, Quay County, 1978, New
Mexico Agricultural Experiment Station Research Report 399.

Lansford, R. R., et al. 1979. Costs and Returns for Producing Selected
Groundwater Irrigated and Dryland Crops on Farms with Above-Average
Management in Quay County, 1978, New Mexico Agricultural Experiment
Station Research Report 400.

Lansford, R. R., et al. 1980. Costs and Returns for Producing Selected
Groundwater Irrigated and Dryland Crops on Farms with Above-Average
Management in Union and Harding Counties, 1979, New Mexico Agricul-
tural Experiment Station Research Report 427.

Lansford, R. R., et al. 1982. Sources of Irrigation Water and Irri-
gated and Dry Cropland Acreages in New Mexico by County, 1976-1981,
New Mexico Agricultural Experiment Station Research Report 495,

Lansford, R. R., et al. 1982. High Plains-Ogallala Aquifer Study, New
Mexico, Mew Mexico Water Resources Research Institute Report No.
151, New Mexico State University.

Lansford, et al. 1980. The Energy Impact on Irrigated Agricultural
Production of the Southern High Plains of New Mexico, New Mexico
Water Resources Research Institute, New Mexico State University.

Lansford, R. R., et al. 1980. Sources of Irrigation Water and Irri-
gated and Dry Cropland Acreages in New Mexico by County, 1974-1979,
New Mexico Agricultural Experiment Station Research Report 422.

Lansford, R. R., et al. 1981. Sources of Irrigation Water and Irri-
gated and Dry Cropland Acreages in New Mexico by County, 1975-1980,
New Mexico Agricultural Experiment Station Research Report 454,

Lansford, R. R., and N. R. Gollehon. 1980. Model Assumptions and
Information--Ogallala High Plains Study, NMWRRI Work Task Report
Number A-1.3 through A-1.7, Contract Number (DOC) C0-A01-78-00-2550
to High Plains Associates.

Lansford, R. R., et al. 1981, High Plains-Ogallala Aquifer Study
On-Farm Results, New Mexico, NMWRRI Work Task Report A-1.9 and
A-1.10, Contract No. (DOC) CO-A01-78-00-2550 to High Plains Asso-
ciates: Camp, Dresser and McKee, Inc.

90



Lansford, R. R., et al. 1982. High Plains-Ogallala Aquifer Study, lLea
County, New Mexico, New Mexico Water Resources Research Institute
Report No. 146,

Lansford, R. R., et al. 1982. High Plains-Ogallala Aquifer Study,
Curry County, New Mexico, New Mexico Water Resources Research
Institute Report No. 147, New Mexico State University.

Lansford, R. R., et al. 1982. High Plains-Ogallala Aquifer Study,
Roosevelt County, New Mexico, New Mexico Water Resources Research
Institute Report No. 148, New Mexico State University.

Lansford, R. R., et al. 1982. High Plains-Ogaliala Aquifer Study, Quay
County, New Mexico, New Mexico Water Resources Research Institute
Report No. 149, New Mexico State University.

Lansford, R. R., et al. 1982. High Plains-Ogallala Aquifer Study,
Union and Harding Counties, New Mexico, New Mexico Water Resources
Research Institute Report No. 150, New Mexico State University.

Lansford, R. R., et al. 1982. High Plains-Ogallala Aquifer Study, New
Mexico, New Mexico Water Resources Research Institute Report No.
151, Mew Mexico State University.

Miller, E., and J. M. Hill. 1981. Energy Production and Consumption
Impacts, Work Task Report A-2, The New Mexico Energy and Mineral
Department, Contract Number (DOC) C0-A01-78-00-2550 to High Plains
Associates, Santa Fe, NM.

New Mexico Crop and Livestock Reporting Service., 1978. New Mexico
Agricultural Statistics, 1977, Vol. VIII, New Mexico Department of
Agriculture, New Mexico State University, Las Cruces.

New Mexico Environmental Improvement Division. 1976. Point Source
Map - Southern High Plains, New Mexico Environmental Improvement
Division, Santa Fe, NM.

New Mexico Interstate Stream Commission. 1979. Plan of Work for New
Mexico State Level Research on the Six-State High Plains-Ogallala
Aquifer Study, Santa Fe, NM.

New Mexico Interstate Stream Commission (NMISC) and the New Mexico State
Engineer Office. 1975. County Profiles - Water Resources Assess-
ment for Plarning Purposes - lea County, New Mexico Interstate
Stream Commission and New Mexico State Engineer, Santa Fe, NM.

New Mexico Interstate Stream Commission and the New Mexico State Engi-
neer Office. 1981. Demands and Available Supplies for Alternative
Development Strategies in the Southern and Northern Subregions in
New Mexico, New Mexico Interstate Stream Commission, Santa Fe, NM.

91



New Mexico Interstate Stream Commission and the New Mexico State Engi-
neer Office. 1981. Response of the Ogallala Aquifer to Projected
Water Demands for Alternative Development Strategies in the South-
ern and Northern Subregions in New Mexico, New Mexico Interstate
Stream Commission.

Quance, L. 1980. The National/Inter-Regional Agricultural Projections
(NIRAP) System: An Executive Briefing, International Economics
Division, ESCS, USDA, Washington, D.C.

Sorensen, E. F. 1977. MWater Use by Categories in New Mexico Counties
and River Basins and Irrigated and Dry Cropland Acreage in 1975,
New Mexico State Engineer Technical Report 44, Santa Fe, NM,

U.S. Army Corps of Engineers. 1982, Water Transfer Elements of High
Plains-Ogailala Aquifer Study, Southwest Regional Office, Dallas,
TX.

Young, P. C., and P. M. Ritz. 1980. Updated Input-Output Table of the
U.S. Economy: 1972, Bureau of Economic Analysis, Interindustry
Economics Division, BE-51, U.S. Department of Commerce, Washington,
D.C. 20203.

92



APPENDIX A
ENERGY IMPACTS



This section contains a summary of the electrical energy impacts
and the oil and casinghead gas energy impacts on the High Plains region
of New Mexico (extracted from Miller and Hi11, 1981). A1l of the energy
production in the High Plains is located in Lea and Roosevelt counties.
Lea County accounts for about 90 to 95 percent of all energy produced on
the High Plains.

ELECTRICAL ENERGY IMPACTS
Electric Generating Capacity

Generating capacity projections were made on a region-wide basis
and gave considerable weight to assessments made by the utilities and
cooperatives serving the High Plains region. It could reasonably be
argued, however, that additional capacity will most likely continue to
be concentrated 1in the Southern High Plains region, given the more
diverse structure of the local economy and its proximity to fuel
sources.

Electric Energy Production

The projected unit performance for 1980 and 1990 is summarized in
Table A-1. New combustion turbine capacity would be for peakload
generation with an annual output of 1,500 full Toad hours; new combined
cycle capacity would be for intermediate operation with an annual output
of 3,500 full toad hours.

The low, expected, and high band projections of electric energy
production by power plants in the New Mexico High Plains are presented
in Table A-2 and generating capacity in Table A-3 (Figure A-1). In
these projections, the 1985 values are linear interpolations between the
1980 and 1990 values.

Under all scenarios, production within the study region is pro-
jected to diminish as existing units are retired or put on standby. The
cost and availability of water and fuel (i.e., coal) were considered in
the analysis.
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Table A-2. Projected Annual Electric Energy Production for the High
Plains, New Mexico, 1985-2020.
Electricity Production
Year Low Band Expected Band High Band
----- wmmm——m—m——--~{gigawatt-hours)--------mocmcun-
1985 1,886 1,886 2,074
1990 887 887 1,262
2000 0 375 1,250
2020 0 375 1,250
Table A-3. Projected Annual Electric Energy Generating Capacity for the
High Plains Region, New Mexico, 1985-2020.
Electric Energy Production
Year Low Most Likely High
~~~~~~~~~~~~~~~~~~~~ (MW-hours)------=-=-=--mcmmeewun
1985 522 522 522
1990 447 447 697
2000 0 250 500
2020 0 250 500
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Figure A-1. Electricity Generation and Production, Historical and
Most Likely Projected Levels, High Plains Region.

Electricity Sales

Historical and projected electricity sales for the High Plains
region are presented in Table A-4 and Figure A-2. Electricity sales for
1969-78, on a county-level basis, are included in Appendix B of the
final New Mexico energy report by Miller and Hil1l (1981).

Under the Tow projections, electricity sales in the study area are
projected to increase from 1,768.87 million KWh in 1980 to 5,053.97
million KWh in 2020, an overall increase of 186 percent. The underlying
assumption of this scenario is that regional electricity sales. will
continue to increase, but at a decreasing rate. For example, elec-
tricity sales increased 59 percent from 1969 through 1978 (Table A-5),
while sales are projected to increase only 57 percent for the 1980-1990
time frame. Higher electricity price is the primary factor expected to
reduce the growth rate. Population, conservation, and previous patterns
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Table A-4. Projected Annual Electricity Energy Sales for the High

Plains Region, New Mexico, 1985-2020.

Electricity Sales

Year Low Most Likely
---------- (miTTion kiTowatt hours)---------
1985 2,277.82 2,820.93
1990 2,781.77 3,324,89
2000 3,745.66 4,288.78
2020 5,053,97 5,597.09
HILLIONS OF Kvh
HISTORICAL T
SALES 5468 ‘:‘ - ]
e
4368 ~t— -
—+ ~
HOST LIKELY
1 ~
PROJECTION e T -
—— = wl s
3620 T /
e
e ——
1 /
89 —— S
: /
2350 ———— /
1648 =t
138 ——
o —

! |
] I i |
1865 1978 1975 1968 1985 1998 1995 2668 2885 Ll 15 2828

YEAR

Figure A-2. Historical and Projected Electric Sales for the High Plains

Region, New Mexico, 1969-2020.
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were also considered to be contributing factors by Southwestern Public
Service Company.

The most 1ikely projection shows electricity sales increasing
substantially by 1985, During the 1980-85 time frame, sales are ex-
pected to increase 59 percent under this scenario compared to a 29
percent increase under the low projection. Carbon dioxide development
in the Bravo Dome area (Union, Harding, and Quay counties) accounts for
this larger increase. By the year 2020, electricity sales are projected
to reach 5,597.09 million KWh, which is about 10 percent greater than
the sales level under the low scenario. The overall impact of these
projections is increased electricity sales at a decreasing rate. This
corresponds with most other electricity demand projections which were
reviewed in the course of the study.

OIL AND CASINGHEAD GAS IMPACTS
High Plains Crude 011 and Casinghead Gas Production

A 5 percent annual decline through 2020 in the production of both
crude 011 and casinghead gas 1is expected under the high projection
assumption (Figure A-3). Annual crude oil production in 1985 1is esti-
mated to be 37.28 million barrels and is expected to decline to 6.19
million barrels in 2020, or a decrease of 83 percent from the 1985 level
of production (Table A-6). Casinghedd gas production also is expected
to drop off 83 percent during this time frame, from 153.3 billion cubic
feet in 1985 to 25.5 billion cubic feet in 2020 (Figure A-4). Under the
Tow projection, both crude oil and casinghead gas production are ex-
pected to decline 97.5 percent by 2020 from the 1985 production levels
(i.e., 25.53 million barrels of oil and 105.0 billion cubic feet of
casinghead gas) (Table A-6).

The most 1ikely projections of crude oil production are expected to
drop off to 2.53 million barrels in 2020, which is a 92 percent reduc-
tion from the 1985 production level of 32.12 million barrels. Casing-
head gas production is estimated to be 122.4 billion cubic feet in 1985
and is expected to decrease 97 percent by 2020 to 3.2 billion cubic feet
(Figure A-4).
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Dry Gas Production

The dry gas production projection under the high projection produc-
tion levels of dry gas in the High Plains region by 2020 is estimated to
amount to 7.2 billion cubic feet, or a 94 percent reduction from the
1985 level of 124.3 billion cubic feet (Table A-7).

The annual rate of decline under the 1low projection scenario
indicates a level of production in the High Plains in 2020 to be 3.2
billion cubic feet, or 97 percent lower than the estimated 1985 produc-
tion level of 102.9 billion cubic feet (Figure A-5).

Under the most Tikely projection, dry gas production in the High
Plains region in 1985 is estimated to be 114.4 billion cubic feet. By
the year 2020, production is projected to have dropped to 5.8 billion
cubic feet.

HILLIOKS OF BARRELS

169

HISTORICAL
PROGUCTICH T

Figure A-3. Crude Qi1 Production for the High Plains Region, Historical
and Projected Amounts, 1965-2020.
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Table A-6. Projected Annual 0i1 Production and Casinghead Gas for the
High Plains Region, 1985-2020.

0i1 Production Casinghead Gas Production

Year Low Most Likely High Low Most Likely H1gh

——~={milTions of barrels)----

—-~{bi1Tions of cubic feet)--

1985 25,53 32.12 37.28 105.0 122.4 153.3
1990 15.08 22.34 28.84 62.0 76.4 118.6
2000 5.26 10.81 17.27 21.6 26.6 71.0
2020 .64 2.53 6.19 2.6 3.2 25.5
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HISTORICAL
PRODUCTION &0 —=
Lo¥ % —— .
PROJECTION i \\\
; L; 158 —— \\\\
PROJECTION \\ “\
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HIGH \\\ .
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Figure A-4. Casinghead Gas Production for the High Plains Region, His-

torical and Projected Amounts, 1965-2020.
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Table A-7. Projected Dry Gas Production for the High Plains Region,
1985-2020,

Dry Gas Production
Year Low Most Likely High
———————————— (billions of cubijc feet)-------------

1985 102.9 114 .4 124.3
1990 68.5 85.8 98.2
2000 27.2 40.3 50.1
2020 3.2 5.8 7.2
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Figure A-5. Dry Gas Production for the High Plains Region, Historical
and Projected Amounts, 1965-2020.
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APPENDIX B
HYDROLOGIC AND IRRIGATION SYSTEMS INFORMATION
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