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DISCLAIMER

The purpose of WRRI technical reports is to provide a timely outlet
for research resuits obtained on projects supported in whole or in part by
the institute. Through these reports, we are promoting the free exchange
of information and ideas and hope to stimulate thoughtful discussion and
action which may lead to resolution of water problems. The WRRI, through
peer review of draft reports, attempts to substantiate the accuracy of in-
formation contained in its reports, but the views expressed are those of
the author(s) and do not necessarily reflect those of the WRRI or its re-
viewers,

Contents of this publication do not necessarily reflect the views and
policies of the U.S. Department of the Interior, nor does mention of trade
names or commercial products constitute their endorsement or recommenda-

tion for use by the U.S. government.
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ABSTRACT

The management of New Mexico water resources requires an understand-
ing of the magnitude of future water scarcity conditions so that planning
can be provided which attempts to mitigate social costs associated with
competition for available water supplies. Current and projected water
supply and demand conditions are analyzed here for the Arkansas, White and
Red rivers (AWR) and the Pecos River basins in eastern New Mexico based on
1980 economic, demographic, and water use information.

The combination of 1980 water use data reported by the State Engineer
Office and economic and demographic data (provided by several sources)
allows calculation of water use coefficients per unit of economic activity
and per capita water demand requirements. The analysis is provided for
each county served by the water resources of the two basins. Future water
scarcity conditions are assessed at both the county and basin-wide level
in relation to 1980 water supplies and potential increases in those sup-
plies as identified by the State Engineer Office.

Evident from the analysis is the 1imited growth and corresponding
limited increased water scarcity conditions, which are expected to be
found in the AWR Basin by 2005. In contrast, growth in the economy and
population of the Pecos River Basin, and particulariy the southern portion
of that basin, results in significant demand increases in a region that
for many years has been experiencing water scarcity conditions. Uncertain-
ties with respect to future water supplies and demand are also identified

for these two water basins.
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CHAPTER I

INTRODUCTION

For many years there has been concern that the water supplies of the
Arkansas, White, and Red rivers Basin (AWR Basin) and the Pecos River
Basin will become insufficient to satisfy all water demands within each
region and that water scarcity will at some time constrain economic
development of these regions in New Mexico. Substantial water law has
resulted from attempts to define ownership and property right limitations
to the water resources of the AWR and Pecos River basins in New Mexico.
Yet, the water resources of these two hydrologic basins are certain to be-
come more scarce and valuable as additional new uses, resulting from in-
creased economic and human water demands, compete for the limited avail-
able supplies. Thus, the challenge for the future in water resource
management is to derive the maximum social benefit from the use of the
limited water resources of the regions. One must not too hastily ascribe
economic criteria to the maximization calculus, for many social values,
such as community acequias, demand and have been provided protection under
the water laws of New Mexico.

Water resource management requires an understanding of the magnitude
of water resource scarcity. Water right markets have been shown to func-
tion well in allocating water to more economically productive uses in New
Mexico. If the problems of water resource scarcity are to be resolved ex-
clusively by market mechanisms, control over the allocative solution is

limited. But New Mexico has not 1imited its attention only to efficiency



of water right transfer concerns, and there has been much public expendi-
ture on research to develop techniques allowing better use of the avail-
able water resources. It is the hope that research such as described here
will allow more precise identification of critical water scarcity condi-
tions prior to the market expression of this scarcity-~that is, prior to
the sale and transfer of water rights to higher valued use. Resource
managers, who anticipate regional water scarcity issues, will be better
able to mitigate competing values such that the public welfare may be
better served. As noted, economic values find clear expression in water
right markets, but public welfare concerns of noneconomic content (e.g..
the preservation of an agrarian community) may limit the extent to which
teconomic rationality" is allowed to strictly dictate a market solution.
The future water scarcity problems of the AWR and Pecos River basins
have been investigated previously from numerous perspectives. The majority
of these analyses have focused on the specific availability of groundwater
resources, feasibility assessments for various water development projects,
and water quality assessments. More recently, there has been substantial
concern with the management of the water resources from a basinwide per-

spective, with the most complete (and only) basin-wide management planning

document provided by the 1976 New Mexico Water Resources Assessment for
Planning Purposes,® and the 1974-1975 County Profile® series, which
preceded the 1976 summary report. These two series of reports provided
the most complete, consistent, and exhaustive analysis of water resource
constraints relating to present and projected availability in each of the
hydrologic basins in the state. The majority of the data relied upon for

these reports are 1965 through 1970 observations. Population projections



were based on 1970 census information, and these analyses served as the
first source of water use data reporting provided by the State Engineer
Office (SEQ).

Available data have improved significantly since this 1975 assessment
for planning purposes. Water use reports for 1975 and 1980 have been pre-

3 1980 census data are now available, and new popula-

pared by the SEOQ,
tion projections are available based on the 1980 census data.4 In each
edition of the SEO water use data reports, both the quantity and quality
of the information has improved. Likewise, techniques for projection of
population and employment also have been improved, and thus it can be con-
cluded that the projections presented herein are based on significantly
better information than was available for the 1975 planning assessments,
Additionally, the assessment contained herefn attempts to extend the
methodology for projection of future water demands, with the projections
of water demands provided here based upon predictions of both future pop~
ulation Jevels and specific economic growth projections. In the past,
water demand projections have assigned the majority of differing economic
uses of water to the consumption demands of regional populations. If the
population of one community derived its principal incomes from a bottling
plant, (i.e., high water use), while another community derfved its princi-
pal incomes from a clothing factory, (i.e., low water use), the differ-
ences in city water uses associated witﬁ fhe differing economic activities
was reflected in the differing gallon per capita per day (GPCD) require-
ments associated with the population of each community. Obviously, this
aggregation technique masks the impact of changing economic development
patterns with respect to present and future water demand requirements. If

the communities of New Mexico could be generally asserted to expand



uniformly (in the sense that no economic sector becomes increasingly or
decreasingly important with respect to total water use), then no problems
arise with the aggregate GPCD method for projecting future water demands.
Far more defensible is an assumption that the economy of the state, the
economies of individual counties, and individual communities as well, are
subject to unique and specific development trends. These trends are
normally dependent upon specific resource bases or exogenous economic
influences, and future economic changes can frequently be predicted with
some accuracy if these specific economic conditions can be identified.
Thus, the method of this analysis attempts to profile the economics
of each county within a hydrologic basin in as specific a manner as pos-
sible, associate specific county water use data with the economic activi-
ties identified, and then project changes in water use demands based on
both changing population levels and changing economic activity within each
of these counties. A1l projections of economic output growth assumed con-
stant (real) 1980 dollars, and projections of future output Jevels ignore
value of output increases associated with price level inflation. The
methodology will be described in greater detail, and at this point the
specific water demand projection method can be summarized as containing
six parts: (1) determination of county and county/basin population and
economic activities from the available 1980 census data; (2) estimation
of the value of output from each of the economic sectors identified in
each county; (3) survey reported water use data for each county and
basin; (4) derive water use coefficients per dollar unit of output esti-
mated for each economic sector, and water use per capita coefficients such

that the 1980 water use reported by the SEO is entirely accounted for



by the output estimates and population levels and their corresponding
water use coefficients; (5) adopt assumptions of economic and population
growth reflecting average annual changes over the next 25 years for each
county included within the analyzed basins; and (6) project economic and
population growth with corresponding changes in water use demands.

The accuracy of the projections done in this manner is improved due
to the accounting of both changes in population and changes in economic
bases of counties. Water use in economic activities is dependent on
output, employment, productivity, and technology. All of these factors
may be adjusted in projections of water demands based on both economic and
population water demands to conform with expectations regarding changes in
these variables. Not to lose sight of the objective to which this
research is directed--although very specific quantitative projections of
changing water demands can be made by this method~~it is the magnitude of
future water resource demand increases which will be summarized at a
county and basin~wide level and compared to corresponding available water
supplies. We now turn to a more detailed description of the data and
methods used in the projections of future water supply and demand con-

ditions in the AWR and Pecos River basins.

Basin Population and Economic Output Estimates

The 1980 census of population provides significant data with respect
to population and employment in subdivisions of counties, with these
subdivisions identified as enumeration districts. Based on a matching of

enumeration district boundaries to hydrologic basin boundaries, data can



be extracted from the census that defines specific populations and sec-
toral employment for each county which is wholly or partially included
within a hydrologic basin. The identification of economic activity in
this fashion must acknowledge that employment data is "residence basedM--
that is, sectoral employment reported for an enumeration district reflects
the place of the employees residence, not the place of work.

An additional caveat to census data based economic analysis is that
sectoral definitions do not conform precisely with sectoral definitions
upon which other important economic data is based (e.g., New Mekico
Employment Security Department employment data, which is "established
based"). This inconsistency is not such a severe problem that adjustments
must be made, except in acknowledging that there may not be one-to-one
correspondence between data sources with respect to economic sector

analysis.

Derivati f Qutput Estimat
The derivation of output estimates for the specific economic sectors
of a county and/or basin economy must rely on several different data
sources, and are, in part, based upon economic information derived from
the census data. The economic sectors upon which this analysis is based
are presented in table 1.1. Agricultural outputs for each county may be
derived directly from a combination of several New Mexico State University
Agricultural Experiment Station Research Reports, including Irrigated

Acreage in New Mexico and Estimated Crop Value by County, }980.5

Analysis of Differences in Irrigated Crop Values for Ney Mexico, 1979 to

lﬂ&Q,G and Sources of Irrigation Water and Irrigated and Dry Cropland




TABLE 1.1

SUMMARY ECONOMIC AND DEMOGRAPHIC SECTORS

FOR WATER SUPPLY AND DEMAND ANALYSIS AND PROJECTIONS,

Sector
Number Sector Description

1.0 Harvested crops

2.0 Irrigated pasture & all hay

3.0 Livestock

4.0 Forestry and fisheries

5.1 Metal mining

5.2 Coal mining

5.3 Crude petroleum and natural gas extraction
5.4 Nonmetallic mining and quarrying

5.5 Petroleum refining and related industries’
6.0 Construction

7.1 Nondurable manufacturing

7.2 Durable manufacturing

8.0 Transportation, communications and utilities
9.1 Wholesale trade

9.2 Retail trade

10.0 Finance, insurance & real estate

11.0 Services
12.0 Government and public administration

Population
Urban
Rural



Mexico, by Cou 77-1982.7

Also important to the
allocation of agricultural output to basin and county areas was the water
use data of the SEO, with the summary reporting of this data provided in
e by Cate ies_in New Me

Irrigad A . ]QBQ-S

The agricultural sectors were separated into three categories:
harvested crops, irrigated pasture and all hays, and all 1ivestock. The
grouping conveys several differences in the agricultural use of water in
New Mexico, and most importantly, reflect differences in agricultural
markets, water use patterns; and relative values of water in use, The
harvested crops sector consists of all crops harvested for grain or silage
and includes corn, sorghum, other small grains, cotton, miscellaneous vege-
tables, and all orchard crops. The irrigated pasture and all hays sector
include acreage in pasture, whether planted or native, and all hay produc-
tion. The sector does not include secondary use of harvested crop areas
as temporary pasture, which was considered double counting of agricultural
values. The value of pasture was based on regional leased pasture values,
while fhe value of all other crops was derived from regional agricultural
market prices and reported quantities delivered to market in 1980. A1l
crop prices and delivered quantities, as well as all livestock values, are
those reported in Ngﬂ,Mggng,ﬂgxiguligrﬂl_§iéii§iig§4_12§2:9 with 1ive-
stock inventories allocated to the basin areas based upon SEO water use
inventory data.

The value for output from forestry and fisheries i1n New Mexico counti-
es is based on reported state-wide gross receipts in Standard Industrial
Classification (SIC) sector 800, with allocations to the county and

county/basin Tevel based on employment data derived from the 1980 census.



The value of output from the metal mining sector is based on reported
state-wide value of production provided by Census of Mineral Industries
data, with allocation to the county/basin level based on 1980 census
employment data. Output values in the coal mining sector are based on
several differing data sources, and allocates statewide value of sales
data for 1980 to the county/basin Jevel based on relative value data
reported in the Keystone Coal Manual, 1980. Reported values of sales for
o1l and gas production is the source of output data for each county, and
.aT1ocatTon to basin level output estimates was based on 1980 census oi]
and gas employment data. Output data for the nonmetal mining sector is
based on total value of production data reported by the State Mine
Inspector for 1980, and is allocated to the county/basin level based on
employment data reported there, and as reported by the 1980 census. The
value of output estimates for the petroleum refining and related indus-
tries sector 1s based on the SIC coded 2900, that is normally reported as
a part of manufacturing outputs but because of the close relationship
between the petroleum extractive sector and the petroleum refining sector,
1t was decided to treat this as a separate sector. The output estimate
for the sector was derived based on the 1977 ratio of county reported
value of shipments and gross receipts, and i980 gross receipts data for
the SIC sector, and was allocated to the counfy/basfn level based on
Employment Security Department (ESD) employment data.

The value of output in the construction sector Qas derived directly
from reported gross receipts data for each county, and allocated based on
county/basin employment reported in the 1980 census data. For both the
durable and nondurable manufacturing sectors, a state~wide 1980 output

estimate was derived from gross receipts data and Census of Manufacturers



data, with allocations to the county/basin level based on ESD employment
data. The value of output for the transportation, communication and utili-
ties (TCU) sector was derived directly from 1980 gross receipts data, and
was allocated to county/basin regions based on 1980 census ratiocs. County
level data for the two trade sectors was derived from 1977 Census of Whole-
sale Trade and 1977 Census of Retall Trade data, combined with 1977 and
1980 gross receipts data for the sector and allocated to county/basin
regions based on ESD data. The 1980 value of output for the finance,
insurance, and real estate (FIRE) sector relied on county gross receipts
data, and was allocated to county/basin regions based on ESD employment
data. The 1980 value of output for the service sector is derived from
county data reported by the 1977 Census of Service Industries reflecting
value of receipts, combined with New Mexico Taxation and Revenue Depart-
ment gross receipts data for 1977 and 1980, and allocated to the county/-
basin Tevel based on ESD employment data.

The remaining two sectors are treated entirely different in the pro-
jections of water demands. The water coefficient for the government sec-
tor is based on employment levels associated with specific water use. In
the tables that report water use projections, empioyment will be listed as
the "output" of the government sector; and similariy, population water use
coefficients will be based on aggregate population data depicted as "out-

put" for the population sector.

Water Use Data and Water Use Coefficjents
The water use is entirely derived from the SEO reporting of water use

provided by Water Use by Categories in New Mexico Counties and River

10



ins i Acre ’10 and there was some additional
reliance on the unpublished SEO data files that supported the SEO water
use report. From this reporting of 1980 water use by the SEO data were
extracted for specific uses, including urban use, rural use, irrigated
agricultural use, livestock use, stockpond evaporation, self-supplied
commercial and industrial uses, minerals use, power use, and recreation
uses categories, Two additional categories are provided in this SEO
data: fish and wildlife and reservoir evaporation, but no productive
value could be assessed for these water uses, and the specific levels of
use seem unrelated to any projection variable. Thus, the uses were not
considered 1n the projection of water demands, and in 1ike manner, the
uses were excluded from the available water supply. The future available
supply of water for each county and basin is assumed defined by 1980 ap-
propriations, with all additional supplies available (by development of
rights to use waters not appropriated in 1980) assumed to have been
identified by the state engineer in his September 1983 memo to the gover-
nor's Water lLaw Study Committee (appendix A). The specific quantities of
water supplies available to meet projected demands are presented in con-
junction with the county and basin summaries which follow.

The allocation of water use, both withdrawals and depletions, to the
specific economic sectors for derivation of water coefficients per unit of
output was made with varying degrees of accuracy and precision. With
respect to the agricultural and mining sectors, very good data were
available upon which specific water use could be assigned to the
county/basin areas. Data for water use in mineral production provided for
a smiliar degree of accuracy. The remainder of the use categories were

problematic, and assignment to specific uses was based on several rather

broad assumptions.
11



The first assumption was that all reported power or recreation water
use must be reflected within the total water use of the TCU and services
sector, respectively. Table 1.2 reflects the second set of assumptions,
which can be generally described as assigning human population withdrawal
requirements to the urban and rural populations of each county. The as-
sumed necessary human consumption requirements recognize that water use by
urban residents includes many more uses than found in more rural settings.,
including larger lawns, more pools per capita, etc., as well as a greater
awareness on the part of rural residents of water scarcity due to a gener-
ally higher cost of providing GPCD water requirements.11 It must be
recognized that the method for derivation of population water requirments
used here is the same as the method employed by the SEO in calculating
water use requirements. Only these GPCD use factors are here reduced to
reflect only the human consumption needs, ignoring the economic use
activities which the SEO accounting normally assigns to the water demands
of regional populations. The balance of the SEQ reported water use was
distributed to the economic sectors based on water use coefficients
derived for the middle Rio Grande (i.e., Albuquerque) region in The

Economic Impact of Alternative Resolutions of Pueblo Indian Water Rights

in the Upper Rio Grapnde Basin.12 Although the withdrawal coefficients

do not reflect the unique water use patterns of each county's economic
activities, no alternative set of water use coefficients are available
that would provide better data on specific water use activities in New
Mexico. The assumption embodied in this technique can be summarized as
asserting that relative water use patterns found among sectors in the
middle Rio Grande region are the same as relative sectoral water use
patterns in the counties that comprise the present analysis. This may or

12



TABLE 1.2

ASSUMED 1980 URBAN AND RURAL POPULATION WATER REQUIREMENTS.

Colfax County
Mora County
Harding County
Union County

San Miguel County

AWR Basin
Pecos River Basin

Quay County

AWR Basin
Pecos River Basin

Guadalupe County

AWR Basin
Pecos River Basin

Torrance County
De Baca County
Lincoln County
Chaves County
Otero County
Eddy County

Lea County

GPCD - Gallons Per Ca
NUP - No Urban Popula

Urban GPCD Rural GPCD

Regquirement Requirement

100 GPCD 80 GPCD
NUP 75
NUP 75
90 55
NUP 30
110 50
110 65
NUP 45
NUP 40
NUP 40
NUP 100
NUP 80
100 50
120 80
NUP 40
100 70
100 70

ita Per Day (i.e., withdrawals).
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may not be accurate, but the analysis is at Jeast able to rely on specific
water use coefficients derived for New Mexico industries.

The 1980 water withdrawal and depletion data provided by fhe SEQ and
allocated among the sectors as described above, were then divided by the
county/basin output estimates for 1980 to provide for the water use coef-
ficients used in the projections of water demand conditions. The projec~
tions hypothesized some increases in the efficiency of water use by
several of the economic sectors during the period of projection, Although
the efficiency improvement assumptions were rather arbitrary, they reflect
some conservative expectations of (economic) responses to increasingly
scarce water resource availability. In the harvested crop sector it was
assumed that economic motivations of increased pumping costs (for ground-
water) and increased ditch maintenance costs (for surface water) will
result in a total improvement in water use efficiency during the 25~year
projection of 5 percent for surface water and 10 percent for groundwater.
That is to say, groundwater use (both withdrawals and depletions) in 2005
will be 10 percent less per unit of output than was the case in 1980. For
the irrigated pasture and all hay sector, it was assumed that both surface
and groundwater use efficiency will improve a total of 5 percent during
the 25-year projection period, with the lower level of efficiency improve-
ment for groundwater due to lower crop values per unit of water use, which
s assumed to provide lesser motivation for implementing efficiency im-
provements. No other improvements in the efficiency of use is projected
with the exception of urban and rural water use, where it was projected

that increasing water prices would induce some consumption response. The
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assumed improvement in urban water use efficiency was 10 percent, 1f 1980
use was greater than 80 GPCD, with improvements in rural water use ef-

ficiency assumed to be 5 percent if 1980 use was greater than 60 GPCD.

Growth Rates and Projections

Growth rate projections for the assessment of future water demands
were based principally on population, employment, and per capita income
projections provided by John Temple énd Lynn Wombold in Population., Employ~
ment and Income for Counties fn New Mexjco: Historic Data 1970~-1980 and
Engiggiign5_12§Q:ZQQ.13 The projections put out by Temple and Wombold

are the only population and employment forecasts currently available on a

county-basis, Recent economic activities in eastern New Mexico appear
somewhat less robust than described by the January 1983 Temple and Wombold
analysis; thus, the projections of future water demands provided here may
be best described as an upper bound on anticipated future demands.

From the Temple and Wombold reporting of future population, employ-
ment and income levels, long-term average annual growth rates were derived
for each of the counties included within the present analysis. These
growth rates are presented fn table 1.3. Population growth projections
for each county/basin region were derived directly based on the growth
projections of Temple and Wombold. It was further assumed that growth in
urban populations of county/basin regions would be twice the Tevel of
rural population growth; thus, two-thirds of population increases pro-
Jected for each county/basin were assigned to urban areas (in county/basin
areas with urban populations in 1980), with the remainder of the projected

population increases assigned to rural areas.
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TABLE 1.3

POPULATION AND EMPLOYMENT GROWTH RATES.
(AVERAGE ANNUAL PERCENTAGE GROWTH)

Population Employment Real Per Capita
Growth Rate Growth Rate Income
Growth Rate

Colfax County 1.441% 1.373% 1.541%
Mora County ~0.244 -1.637 0.374
Harding County 2.493 2.408 1.212
Union County 1.634 2.286 1.294
San Miguel County 1.122 1.614 1.883
Quay County 1.291 0.724 0.925
Guadalupe County 1.008 0.391 0.948
Torrance County 1.793 2.455 1.701
De Baca County 0.916 1.178 1.562
Lincoln County 0.800 2.280 2.051
Chaves County 1.222 2.583 1.967
Otero County 1.352 2.268 1.530
Eddy County 1.470 2.834 1.604
Lea County 3.581 3.733 1.919
Long-Term National 1.906

Productivity Growth

Source: John Temple and Lynn Wombold, Population, Employment and Income for
Counties in New Mexico: Historical Data: 1970-1980 and Projections:
1980-2000, Bureau of Business and Economic Research, Albuquerque:
University of New Mexico, 1983: and for National Productivity Data,
Data Resources, Inc., U.S. Long Term Review, Winter 1983-1984,
Lexington, Mass: McGraw-Hil1l, 1983.
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It was assumed that 1imited agricultural output growth would occur,
and that all output increases would be due to improved farm management
techniques and production technologies without introduction of new
irrigated acreages. The value of harvested crops was assumed to increase
a total of 10 percent during the projection period for areas with largely
surface water irrigation; and the value of harvested crops was projected
to increase a total of 15 percent for those county/basin regions where
groundwater use dominates water supplies to this sector. Likewise, for the
irrigated pasture and hay sector it was assumed that those areas largely
dependent on surface water supplies would experience a total increase in
output value of 5 percent during the projection period; for the county/-
basin areas with predominant dependence on groundwater suppiies, the value
of irrigated pasture and hay output would increase a total of 10 percent
during the 25-year projection period. A 5 percent increase in the value
of livestock sales was assumed for the purposes for projection, with this
Timited increase primarily the result of an assumed constant carrying
capacity for grazing land. The differences in anticipated output growth
associated with alternative sources of water supply reflect the dif-
ferences in costs of water to the users, with the higher costs associated
with the pumping of groundwater assumed to provide greater incentive for
the implementation of improved agricultural production technologies.

The projections of increased output from the mining sectors also re-
Tied upon exogenous assumptions. Growth in output from the metal mining,
coal mining, and petroleum refining sectors were based on anticipated
national average productivity changes projected by Data Resources,

Inc.14 Growth in the output of the crude petroleum and gas extraction
sector was based on projected oil and gas production data provided by the

17



New Mexico Energy and Minerals Department.15 Finally, growth in output
from the nonmetallic mining and quarrying sector was assumed to increase a
total of 5 percent during the 25-year period of projected growth.

Growth in the remaining economic sectors (sector numbers 6.0 through
11.0) was based on the multiplicative product of projected county employ-
ment growth rates and real per capita income growth rates as provided by
the Temple/Wombold projections. The multiplicative growth factor assumes
that employment growth is directly reflected in output increases, and that
changes in real per capita income reflect changes in labor productivity
only. Thus, the Temple/Wombold projections are used as measures of both
increased economic production activity and increased labor productivity.
Growth in government employment (i.e., Moutput") is projected based on
Temple/Wombold projections of county employment changes, while the pro-
Jections of county/basin population growth are based on their county
population projections.

Projection of future water use demands based on this methodology are
Tikely to be accurate to the extent that they correctly portray the magni~
tude of expected demand changes. This methodology also has the added bene-
fit of allowing identification of the specific source of water use demand
increases. Due to improved data and accounting for water use in specific
economic activities and due to the availability of recently completed
economic and demographic projections for New Mexico counties, the
projections of water demands in the AWR and Pecos River basins presented
in the following represents the best available information regarding
increases in water use demands associated with anticipated economic and

demographic growth within the basins.
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CHAPTER II
AWR BASIN PROFILE

The Arkansas, White, and Red (AWR) rivers are generally consider-
ed a single hydrologic basin tributary to the Missouri River Basin.
In New Mexico two principal river drainages contribute to the AWR
Basin: the Canadian River and the Dry Cimarron River, as is shown in
map 2.1. The water resources of the Canadian River Basin in New
Mexico are subject to provisions of the Canadian River Compact, rati-
fied by Congress on May 17, 1952, with New Mexico, Texas and Oklahoma
as signatory participants in the compact agreement. The principal
provision of the compact as its affects New Mexico water resources is
that a maximum conservation storage below Cochas Dam of 200,000 acre-
feet 1s allowed. Conservation storage refers to the storage of water
during winter and spring months for agricultural releases, typically
from the first of October through the end of April.

The other major regulation of the legally available water sup-
plies in the AWR basin is the result of the state engineer's declara-
tion of underground water basins. The two declared basins in the AWR
Basin are the Canadian River Underground Water Basin and the Tucum-
cari Underground Water Basin, with the declaration of the basins pro-
viding for control of all new surface and groundwater appropriations
such that no existing rights are impaired by the new appropri-
ation,l The Canadian River Underground Water Basin includes the
majority of Colfax County, all of Mora County, and a portion of San
Miguel County. The Tucumcari Underground Water Basin includes only a

small geographic area near Tucumcari in Quay County, but encompasses
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a significant portion of the water users in that region of the AWR

Basin. See the SEO maps of declared underground water in Appendix B.

Economic and Demographic Profile

The total population of the AWR Basin in New Mexico during 1980
was 35,673, with slightly more than 50 percent of this total popula-
tion considered urban (according to the census definition of places
with populations of 2,500 or greater). The fact that 50 percent of
the basin's population is urban, reflects how 1ittle population is
found in the geographically dominant rural areas that comprise the
AWR Basin in New Mexico. The largest economic sector in the basin,
l1ivestock production, also illustrates the extremely rural character
of the region. In 1980, livestock production provided more than
$175.1 million of the AWR basin's total estimated $625.7 million
econmic output, or nearly 28 percent of the total econmic output of
the region (see table 2.7 and 2.2). The next largest economic sector
found in the basin is retail trade with a 1980 output of more than
$158.4 million.

Colfax and Quay counties, located at either end of the Canadian
River in New Mexico, are the two dominant economic areas of the AWR
Basin. The combined estimated total output of Colfax County ($203.8
million) and Quay County (3197.4 million), accounted for more than 64
percent of the total output estimate for the AWR Basin in 1980.

Union County is the only other county in the AWR Basin with mofe than

$100 million estimated output in 1980. The combined value of outputs
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from Mora, Harding, San Miguel and Guadalupe counties in the AWR

Basin contributed less than 13 percent of the total estimated output

in 1980 for the basin region.

Water Use Profile

During 1980, the SEO reports water use for the AWR Basin in New
Mexico to have been 312,593 acre~feet of water withdrawn, with a
corresponding 173,504 acre-feet of depletions. Of the total with-
drawals, 201,147 acreffeet were from surface water sources (more than
64 percent of total withdrawals), and 11,446 acre-feet were from
groundwater sources of supply. These 1980 water uses shall be used
to define the available water supplies of the AWR Basin in New
Mexico, with the addition of water supplies described as available
for appropriation by the September 1983 memo from the state engineer
to the governor's Water Law Study Committee (Appendix A). The addi-
tional water supplies are found in Quay and Union counties and amount
to an estimated maximum 38,800 acre-feet per year.

Nearly 99 percent of the surface water withdrawals were for
agricultural purposes, while more than 96 percent of the groundwater
withdrawals served agricultural water demands. See table 2.3 for
summary of 1980 agricultural water uses in the AWR Basin. Total
depletions in 1980 for the AWR Basin were 173,504 acre-feet, with
Just less than 60 percent of these depletion demands served by sur-
face water sources of supply. Of the 102,947 acre-feet of surface
water depletions in 1980, nearly 99 percent of these surface water

depletions were in agricultural production activities. There were
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70,557 acre-feet of groundwater depletions in the AWR Basin during
1980, and more than 97 percent of these groundwater depletions were
in agricultural production.

The greatest water use in the AWR Basin during 1980 was in Union
County, which was served predominantly by groundwater supplies. As
can be seen in table 2.1, Quay and Colfax counties had the second and
third highest water use in the AWR Basin during 1980. The largest
surface water use can be observed in Quay County, largely the product
of extensive irrigation development by Arch Hurley Conservancy Dis=-
trict and the Bureau of Reclamation's Tucumcari Project. More than
85 percent of the surface water use in the AWR Basin during 1980
occurred in Quay, Colfax, and Mora counties. Almost all groundwater
use 1n the AWR Basin was in Quay and Union counties during 1980, with
more than 96 percent of total groundwater use in the basin region
provided by groundwater in these two counties.

The majority of the AWR Basin in New Mexico can be characterized
as rangeland, with a 1imited population composed of nearly equal
urban and rural constituants. Economic activity is dominated by
agriculture and retail trade, with the bulk of this economic activity
found in Colfax, Quay and Union counties. Water use patterns in 1980
can be summarized as having strong agricultural servitude, with
approximately two-thirds of the water supplies derived from surface
water sources. Quay, Colfax and Mora counties dominated surface

water use, while Union and Quay counties dominated groundwater uses.
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CHAPTER II
ENDNOTES

1 This is a very simplistic statement with respect to the protec-
tions provided existing appropriators and rights of new appropri-
ators under New Mexico water law. The discussion of water supply
and demand conditions in the surface water drainage basins con-
tained herein assumes all SEO reported surface and groundwater
appropriations existing in 1980 possessed valid water right en-
titlements and rights which would persist in legal validity and
physical availability through 2005. The availability of water in
many of the declared underground water basins of the AWR and Pecos
River Basins is declining; that i1s., a groundwater mining situation
exists where aquifer depletions exceeds recharge. The declara-
tion of an underground water basin by the state engineer generally
suggest that additional, unregulated appropriations from the
groundwater supplies are 1ikely to impair existing rights. Where
a groundwater mining circumstance exists, there 1s a presumption
that at some future time even existing rights may be diminished by
aquifer depletions. Thus, the analysis of water supply conditions
is naive to the extent that available supplies are diminished by
groundwater mining, and therefore conservative in estimation of
the magnitude of future water scarcity conditions.
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CHAPTER III
PECOS RIVER BASIN PROFILE

For many years the water supplies of the Pecos River Basin have
been fully appropriated and subject to extensive regulation of flows
and water right entitlementsol Most demographic and economic char-
acteristics of the Pecos River Basin in New Mexico reflect the import-
ance of the water supplies provided by the river, with nearly all pop-
ulation and economic development centered geographically around the
mainstem of the river and its major tributaries. As surface water
supplies have become increasingly scarce in the Pecos River Basin,
there has been groundwater development in the alluvium of the river.
Many of the future problems faced by appropriators of the Pecos River
are related to the hydrologic interdependence of the surface and
groundwater supplies of the stream system.

The irrigation history of the region dates to the first Spanish
explorers in the sixteenth century. The Pecos River Compact was
first agreed to in 1924, but was not ratified until June 9, 1949.

The compact provides for the apportionment of flows between Texas and
New Mexico, 1imits the construction of additional storage reservoirs,
and provides for means of resolving conflicts over provisions of the
compact. Unfortunately, it is the later of these characteristics
that has proved to be most significant to the administration of com-
pact provisions. On June 26, 1974, the state of Texas filed a com-
plaint with the U.S. Supreme Court asserting that over the years ex~
tending from 1950 to 1972 New Mexico had failed to comply with the

provisions of compact delivery obligations. The litigation continues
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today, and, in the 10 years since the suit was filed, the litigants
have disposed of all procedural and factual questions, save the deter-
mination of the under~deliveries, if any, which New Mexico owes Texas
under the compact provisions. The litigation could substantially im~
pact existing rights within the Pecos River Basin, although there is
no attempt herein to estimate the impacts of alternative resolutions

of Texas'! claims.

Ecopomic and Demographic Profile

In 1980 there were 147,272 people residing within the boundaries
of the Pecos River Basin in Néw Mexico. The urban population of this
region was 100,733. More than two-thirds of the Pecos River Basin's
population was located in towns with more than 2,500 inhabitants.

The largest urban area within the region is Roswell, with a 1980 pop-
ulation of 39,676; other significant urban areas include Las Vegas in
the northern part of the basin, Ruidoso and Ruidoso Downs in the west-
ern portion of the basin, and Carlsbad in the southern portion of the
Pecos River Basin (map 3.1). Total economic output for the Pecos
River Basin in New Mexico is estimated to be more than $5 billion 1in
1980, as 1s shown in table 3.1 and 3.2

The economy of the Pecos River Basin is highly dependent upon
several economic sectors, but sector dependencies are not consistent
throughout the basin and are determined by specific natural resource
bases found in differing regions of the basin. Approximately $2.1

billion of the basin's total estimated output in 1980 was provided by
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oi1 and gas extraction, accounting for more than 42 percent of the
total output. The vast majority of oil and gas production is pro-
vided by the Permian Basin wells found in Eddy and Lea countfes. Com-
bined retail and wholesale trade activities within the basin amounted
to more than $1 billion during 1980, with the combined outputs of ofl
and gas production and the trade sectors providing nearly 63 percent
of the total output of the Pecos River Basin in 1980. Although the
value of agricultural production in the Pecos Basin during 1980 was
more than $321.2 million, it represented less than 7 percent of the
basin's economic output. However, this belfes the fact that some
regions of the basin have an entirely agr1cu1tura1--princ1pa11yv]1ve-
stock production--economic base upon which other economic sectors
rely. It must also be noted that livestock production represented
more than 76 percent of the total value of agricultural production in
the Pecos Basin during 1980, and that manufacturing output in the
region in 1980 was more than $100 miilion greater than output from
the agricultural sectors. Thus, it can be concluded that the impor-
tance of agriculture in the region is limited from an economic stand-
point, but has served as the cultural basis upon which most nonmining

economic activities have developed.

Water Use Profile
The water resource constraints imposed by the limited surface

and groundwater suppiies of the Pecos River Basin have long been a

public concern. The Lea County Underground Water Basin was first
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declared by the state engineer on August 21, 1931. In that same year
the Roswell Underground Water Basin was first declared, and this
basin has been extended nine separate tiﬁes since its original de-
claration. In total, nine separate underground water basins have
been declared by the state engineer in the Pecos River Basin, with
the SEO maps for each of these basins (as they exist today) provided
in appendix B. In addition to the declaration of underground water
basins in the Pecos Basin, there has been significant water law
developed as a result of water scarcity circumstances found in the
basin.

The most significant of these cases that has developed from the
decreasing availability of water in the basin is Jempleton v. Pecos
Yalley Artesian Conservancy District (65 N.M. 59, 332 P. 2d 465
(1958)), which can be generally said to provide a senior appropriator
the right to transfer a surface water right to a groundwater appropri-
ation within the valley fill of the Pecos River. The significance of
the case lies in the relationship between surface and groundwater ap-
propriations in a stream connected aquifer. Surface water appropria-
tors are protected from junior groundwater appropriators, with this
protection allowing senior surface water appropriators to "chase"
surface waters to their underground sources of supply. The declara-
tion of underground water basins in the Pecos River Basiﬁ protects
existing users and provides the SEO significant authority for the
administration of water resources with the basins.2

Total water withdrawals for 1980 in the Pecos River Basin

amounted to 736,369 acre-feet, and total depletions were 461,536
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acre-feet, as can be seen in tables 3.1 and 3.2. Groundwater with-
drawals in 1980 were 498,672 acre~-feet, nearly 68 percent of all with-
drawals. Groundwater depletions in 1980 were 335,251 acre-feet, or
nearly 73 percent of all depletions in the Pecos River Basin during
that year. The importance of the agricultural sector in Pecos River
water use data is dramatic in l1ight of the agricultural output infor-
mation previously reported. In 1980 nearly 90 percent of all with-
drawals were for agricultural uses, while more than 93 percent of all
water depletions reported by the SEO in 1980 were for agricultural
uses. Agricultural water use in the Pecos River Basin during 1980 is
summarized in table 3.3. More than 98 percent of the surface water
used in the Pecos River Basin was for agricultural activities.

Chaves and Eddy counties, with large irrigated areas, accounted for
the largest total water use among the counties which comprise the
Pecos Basin in New Mexico, with the groundwater use in Chaves County
alone providing for more than 50 percent of the groundwater use
within the Pecos River Basin.

Water resources of the Pecos River Basin can be summarized as
subject to significant administrative, hydroiogic, and historic
(1.e.» senior agricultural rights) use constraints. The complexity
of the stream-related aquifer system provides for substantial dis-
putes relative to priorities, Impairment, and assurance of available
supplies. The dominant agricultural water uses provide only a frac-
tion of the total economic output of the Pecos Basin in New Mexico,
yet 1t is the influence of the agricultural sector which will mandate

future water scarcity conditions throughout the basin. The conflict
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among competing users presently finds expression in numerous water
rights 1itigations, and as future development proceeds these con-

flicts can be anticipated to increase.
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CHAPTER III
ENDNOTES

A recent statement of this full appropriation condition can be
found in the state engineer's memo to the governor's Water Law
Study Committee (September 1983), which is reproduced in
appendix A,

This is a very simplistic statement with respect to the protec-
tions provided existing appropriators and rights of new appropri-
ators under New Mexico water law. The discussion of water sup-
ply and demand conditions in the surface water drainage basins
contained herein assumes all SEO reported surface and ground-
water appropriations existing in 1980 possessed vaiid water
right entitlements and rights which would persist in legal
validity and physical availability through 2005. The avail-
ability of water in many of the deciared underground water
basins of the AWR and Pecos River Basins in declining: that is,
a groundwater mining situation exists where aquifer depletions
exceeds recharge. The declaration of an underground water basin
by the state engineer generally suggest that additional, unre-
gulated appropriations from the groundwater suppliies are 1ikely
to impair existing rights. Where a groundwater mining circum-
stance exists there is a presumption that at some future time
even existing rights may be diminished by aquifer depletions.
Thus, the analysis of water supply conditijons is naive to the
extent that available supplies are diminished by groundwater
mining, and therefore conservative in estimation of the magni-
tude of future water scarcity conditions.
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CHAPTER IV
COLFAX COUNTY

Of all the counties discussed 1n these projections of water sup-
ply and demand conditions, Colfax County possesses the most uncertain
potential for significant economic growth. This potential is the re-
sult of large coal resources reserves, which have not been committed
to specific development at this time. The specific plans for the
coal resources? development are presently cliouded due to the recent
sale of Kaiser Steel to a group of investors doing business as Perma
Resources, but early indications suggest a more aggressive develop-
ment pian than was the case under Kaiser's ownership of the coal
resource. This potential development will be further explored in the
county water use projections, and we first turn to discussion of the

economic and demographic profile of the county as it exists today.

Economic and Demographic Profile

The population of Colfax County has increased slowly since 1970,
with the 1980 census showing a population of 13,667 for the county.
Raton 1s the only urban area in the county, with a population of
8,225 in 1980, and the rural communities of Springer., Cimarron,
Maxwell, and Eagle Nest are of economic significance. Although the
county ranked 20th in population in 1980, it ranked 17th in nonagri-
cultural employment and 19th in agricultural employment. The county
possesses significant agricultural resources, but the economic pros-

perity which the county enjoys (as compared to several of its
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neighbors) is largely the product of the substantial coal resources
found in the Raton Basin.

Total employment in 1980 was 5,554 with 5,012 nonagricultural
jobs and 542 agricultural jobs. Total economic output for all sec-
tors of the county's economy is estimated to be $203.8 million in
1980, Nearly 14 percent of this estimated output is provided by
agricultural activities, which are dominated by livestock sales; more
than 10 percent of the county'®s economic output is provided by the
mining sector. The largest sector of the Colfax County economy in
terms of value of output is the retail trade sector, with the largest
employment sector being services where more than 1,200 jobs were
found in 1980. See table 4.1 for details of the economic activity in
Colfax County for 1980.

Colfax County has a iong history of settiement and economic
development., The agricultural lands of the Cimarron River and its
tributaries, and particularly those served by the regulated flows
from the privately owned Eagle Nest Reservoir, have provided a stable
agricultural base in the county since the turn of the century. The
privately owned coal resource has been recognized for years t§ be of
regional significance, with the high Btu content and other physical
characteristics of the coal ranking the resource among the most valu-
able coals found in the western United States. Raton now serves as
the dominant center for economic activity in the county. and the
recreation related developments in the Eagle Nest/Angel Fire area
have recently provided some diversity to the continued economic

development of the county.
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The economic future of the county largely will be determined by
the further development of the coal resource. The coal resource is
considered to be of metallurgical quality, although it is alsoc mined
as a fuel for eletric power generation. The New Mexico Energy and
Minerals Department has recently estimated that there remains 4,709
million tons of strippable and deep coal resources that can be mined
from the Raton Basin. At the average annual rate of extraction over
the last six years (fable 4.2), this represents nearly 3,800 years of
continued coal mining in the county., although the increasing energy
demands of the nation (and world) may significantly accelerate the

pace of this extraction in Colfax County.

Land and Water Use Profile
Nearly 20 percent of the total land area of the county is

described as private commercial forest area, a large portion of which
overlies the coal resources found in the northwest quadrant of the
county. The mountainous western boundary of the county 1s also the
hydrologic boundary between the Rio Grande Basin and the AWR Basin.
The legacy of the Maxwell Land Grant, which in 1843 conveyed to
private ownership 1.7 million acres of the county's 2,413,440 acres,
has provided for Timited public land ownership and administration in
Colfax County. The 1980 pattern of land ownership in Colfax County

is provided in table 4.3.
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TABLE 4.3

COLFAX COUNTY LAND USE.

1977

Cropland

Cropped 36,580

Idle 13,620
National Forests 9,058

Wilderness areas 0

National grasslands 2,560
PubTic Rangeland

BLM 1,215

State 289,493

National Forest 8,154

Bureau of Rec. 0
Commercial Forest Area

Public 58,370

Private 474,063
Parks

State _ e

Game & Fish 38,351

Federal 3,101
Defense 0
Urban & Built-Up 5,000
Airports 1,433
Highways & Roads 14,094
Energy Transmission Corridors 2,064
Railroads 1,750
Population . 13,100
Assessed Valuations of:

Real Estate {$000s) $50,112

Percent Residential
Percent Nonresidential
Percent 0il1/Gas

Note: Total Area: 2,413,440 Acres,
Water Area: 7,176 Acres.
1 New additions to Carson National Forest.
2 Valle Vidal land acquisition.
3 Best available data.

26,840
23,360

9,058
0
2,560

1,215
289,493
8,154

0

58,370

474,063

0
38,351
3,101

0
5,000
1,433

14,115
2,064
1,750

13,667

$74,154

1980

3
3

3

1982

25,470
23,970
70,061

0
2,560

1

1,215
289,493
38,805
0

2

3

58,3703

474,063

0
38,351
3,101

0
5,706°
1,433

14,117
2,064
1,750

12,500°

3

$81,313
34,1
65.9
0.0

Source: Joel A.Dijemer and Joy F. Morrison, New Mexico Land Use by County,
1977-1982, Research Report 532, Agricultural Experiment Station,

Las Cruces, New Mexico: New Mexico State University, 1984,
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There are five major irrigation organizations located 1n Colfax
County, with these listed below with their corresponding irrigable

areas.:

Organization Acres
Antelope VYalley Irrigation District 5,240
Charles Springer Cattle Company 1,691
Miami Water Users Association 6,500
Vermejo Conservancy District 7,170

Total irrigated area in the county was 23,580 acres in 1980, of which
1,650 acres were planted in harvested crops and the remaining 21,930
acres being used for irrigated pasture and hay production. The SEO
reported that 54,551 acre-feet of water were withdrawn for agricultur-
al purposes (including livestock) in 1980, with 35,480 acre-feet of
depletion associated with these withdrawals. The county had a total
1980 withdrawal of 69,303 acre-feet and a total depletion of 48,567
acre~feet. Thus, agricultural uses accounted for more than 78 per-
cent of water withdrawals and more than 73 percent of depletions in
1980. The dominance of agricultural water use is not soon likely to
be displaced, although there can be observed significant Titigation

of late over the change and protection of these agricultural uses

with respect to the increasing municipal and industrial water require-
ments associated with nonagricultural economic development of the

county,l

The only potential economic development that could significantly
change the patterns of water use in Colfax County would result from

expanded coal mining activities. In 1980 approximately 71 galions of
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water were diverted for each ton of coal mined, and approximately 30
gallons depleted per ton mined in these coal mining activities. The
satisfaction of the water requirements associated with coal washing,
dust suppression and mine recliamation cannot be ignored in projec-
tions of future water requirments, and 1t is to these projections

which we now turn our attsntion.

Economic Development and Water Use Praojections

The growth of Colfax County during the next 25 years seems
principaliy determined by the further expansion of coal mining ac-
tivities in the county, a 1ink that provides significant uncertainty
to the projections presented here. There is 1ittle, 1f any, prospect
for the expansion of agricultural lands in the county; and due to the
predominance of livestock production 1n the agricultural sector, the
prospects for substantial shifts in agricultural water use from low
valued pasture and hay production to a nigher valued harvested crop
must also be considered constrained. Any future urban water require-
ments seem to have been satisfied by the acquisition of agricultural
water rights in the Cimarron River by the city of Raton, and the
completion of a water delivery pipsline that provides the city with
an additional 3,600 acre~feet diversion as the need arises in the
future. This additional water supply is more than 2.5 times greater
than the total diversions by the city water system in 1980, and will
provide for all foreseeable water requirements for municipal and

industrial development in the county's urban area.
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This demand circumstance is more clearly shown in table 4.4.
The projections of future water demands presented in this table re-
flect both increased demands associated with population Increases as
well as those associated with expanded economic activities, and at
the same time iIncorporate increased water use efficiency by agricul-
tural, urban, and rural water users. The growth in coal output vaiue
results from increased labor productivity only, and assumes po sub-
stantial expansion of mine operations. The projections show an in-
crease in total annual withdrawals of 1,738 acre-feet over the
25~year projection period, with an 1ncre$sed depletion requirement of
1,077 acre-feet. Expanded livesitock use and domestic use require-
ments provide for much of the additional water use requirments. It
must also be noted that the recently acquired water rights of the
city of Raton in the Cimarron River will more than fulfill the antici-
pated increase water requirments for gll sectors of the Colfax County
economy. Thus, it can be concluded that 1imited water scarcity can
be anticipated if the rights to all 1980 water uses are maintained
through the 25-ysar projection period.

The Supreme Court decision of June 4, 1984, in the Colorado v.
New Mexico case provides much greater assurance to the future water
suppiies available in Colfax County. In that decision the Court
determined that CF&I Steel Corporation could not exercise a new water
right appropriation to the detriment of existing (i.e., New Mexican)
water users, and in particular the VermejJo Conservancy District.
Although the Colorado firm had asserted that the Vermejo Conservancy

District would not be impacted if they had instituted significant
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water conservation measures, the Court ruled that Colorado had not
sufficiently provided this to be the case and that the hypothetical
benefits for the equitable apportionment sought by Colorado wers not
convincingly demonstrated. It seems now assured that the water uses
reported in 1980 for Colfax County represents an assured and demon-
strated supply of water to the county, although additional develop~
ment of the county's coal resources may significantly perturb future
water scarcity conditions. The assumption that 1980 water use de-
fines valid water right appropriations, and full appropriation cir-
cumstances, suggest that the expanded demands predicted can be met by
Raton's transfer of agricultural rights to municipal and industrial
purposes. The assessment is stated with the caveat that new large
scale coal mining developments may substantially exasperate the water

scarcity conditions faced by the county during the next 25 years.
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CHAPTER IV
ENDNOTES

Noteworthy are two recent cases in Colfax County District Court.
The 1982 application of the city of Raton to change the point of
diversion and place and purpose of use (Application 71-D, New
Mexico State Engineer) of an adjudicated agricultural water in
the Cimarron River. The change met with significant protests
with respect to impariment, and the state engineers hearing de-
cision was appealed to district court by several protestants.

In the September 1983 i

(No. 81-51-CV) it was held that the groundwater appropriation
for Angel Fire impaired the existing rights of C.S. Cattle
Company, although all parties in this suit are appealing this
District Court opinion.

Colorado v. New Mexico, 52 U.S. Law Week 4700, June 4, 1984.
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CHAPTER V
MORA COUNTY
Mora County is geographically a diverse county, possessing for-
ests, mountains, and an alpine environment in its western reaches, as
well as broad open range expanses in its eastern reaches., The geo-~
graphic diversity of the county is not reflected in the social and
economic environment of the county. The county must be characterized
as entirely rural and largely dependent upon an agricultural base.
The potential for either economic or demographic growth is highly con-
strained, with no significant mineral resources, fully appropriated
and Timited water resources, and extremely limited alternative deveT-'

opment potential.

- . | D ic Profil

The 1980 census count for Mora County was 4,025, with the 1980
population reflecting a decrease from 1970 of almost 500. The out-
migration from this county reflects the extremely limited resources
which the county can draw upon for development. The 1980 population
ranked Mora County second to last in size as compared to the other
counties in the state, and more than 46 percent of the county's em-
ployment was provided by agriculture. Mora County has traditionally
been the poorest county in New Mexico. In fact, according to Survey
of Current Business, Mora County {is the second poorest in the nation,
behind Jefferson County, Mississippi. Between 1970 and 1981 the unem-
ployment rate averaged 30.3 percent, and in 1980 government transfer

payments amounted to more than 32 percent of total income.
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Agriculture and government are the largest employers in the
county, with these two employment categories accounting for more than
83 percent of total employment in 1980. Total Qa]ue of agricultural
output for 1980 was just less than $15.5 million, with more than 88
percent of this output derived from livestock sales (table 5.1).
Total agricultural employment is observed to have increased slightly
during the last decade, although government employment between 1976
and 1981 has declined at an average annual rate of 4.3 percent.

Wholesale and retail trade dominate the nonagricultural sectors
with respect to 1980 output estimates. Of the total 1980 estimated
output of nearly $28 million, more than 55 percent was derived from
agricultural products and nearly 30 percent was derived from whole-
sale and retail trade. Output estimated for the construction sector
is the only other secfor that can be considered of economic signifi-
cance, with the total value of receipts amounting to slightly more

than $2 mil1lion in 1980.

Land and Water Use Profile

Mora County is comprised of 1,244,160 acres, with 13,760 acres
of this total irrigated in 1980. As can be seen in table 5.2, public
Tands (National Forests, parks, and rangelands) amount to more than
16 percent (nearly 200,000 acres) of the total area, with the next
largest single land use category being private commercial forest
area. The 1975 County Profile reported total private and miscella-

neous lands to be 1,054,880 acres, or nearly 85 percent of the total
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TABLE 5.2

MORA COUNTY LAND USE,

1977

Cropland

Cropped 16,520

Idle 8,890
National Forests 98,299

Wilderness areas 63,100

National grasslands 5,773
Public Rangeland

BLM 7,561

State 52,282

National Forest " 36,190

Bureau of Rec. 0
Commercial Forest Area]

Public 6,435

Private 125,860
Parks

State 348

Game & Fish 0

Federal 721
Defense 0
Urban & Built-Up 578
Airports 0
Highways & Roads 6,497
Energy Transmission Corridors 399
Railroads 430
Population 4,800
Assessed Valuations of:

Real Estate ($000s) $7.,977

Percent Residential
Percent Nonresidential
Percent 0il/Gas

Note: Total Area: 1,244,160 Acres.
Water Area: 1,411 Acres,

982

1980 1
15,010 15
10.400 9
98,299 98
65.110 65

5.773 5

7.561 7
52.282 52
36,190 36

0
6,435; 6
125.860 125

348

0

721

0

578

0
6,497 6

403

430

4,205 4

$11,054 $11

s470
,910

,597
,110
,773

2

1
,282
»190

0

2

,31]2

,860

348
0
721

0
578
0
,4972
411
430
,400

2

2

»923
40.1
59.9

0.0

1 State and Private Forest Resources, Mora County, New Mexico Department of
State Forestry, 1970. Figures for 1981 from USDA Intermountain Station,

Ogden, Utah,
2 Best available data.

Source: Joel A, Diemer and Joy F. Morrison, New Mexico Land Use by County,
1977-1982, Research Report 532, Agricultural Experiment Station,
Las Cruces, New Mexico: New Mexico State University, 1984,
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area of Mora County. As previously mentioned, livestock production
dominates the output from agricultural sectors in Mora County, and
this is directly reflected in the fact that more than 98 percent of
the irrigated acres are devoted to irrigated pasture and hay produc-
tion. There are no organized conservancy or irrigation districts
located in Mora County, and more than 98 percent of water use in the
county reported in table 5.1 is from surface water sources.

The overwhelming agri§u1tura1 water use (more than 99 percent)
provides for future flexibility with respect to development limita-
tions imposed by a water availability constraint. The significant ir-
rigated areas of the county are located in the valleys of the tribu-
taries to the Canadian River. There is potential for shift from
Tower valued pasture and hay cropping patterns to higher valued
harvested crops, but this possibility is substantially 1imited by the

need to provide pasture and hay to the livestock sector.

E ic Development | Water Use Projecti
Economic development in Mora County during the next 25 years

appears highly constrained, and will largely depend on improved

efficiency in the agricultural sector and potential development of
the county's recreational resources. The population of Mora County
is projected to decline at a 0.244 percent annual rate, and employ-
ment in the county is anticipated to decline at a 1.637 percent

annual rate during the 25-year projegtion perfod. There is antici-

pated some slight real per capita income growth at a 0.374 percent
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annual rate, but the trends in population and employment negate the
effects of this productivity surogate. Changes in agricultural water
demands are based in part on changes in water use efficiency. For
these projections it i1s assumed that a 10 percent increase in the
efficiency of groundwater use, and a 5 percent increase in the ef=-
ficiency of surface water use will be realized by the harvested crop
sector. In the frrigated pasture and hay sector there {is assumed a 5
percent increase in the efficiency of both surface and groundwater
use. The projection of rural population water demands is based on a
5 percent increase in the efficiency of use.

The impact of these projected declines in population and employ-
ment are not particularly significant, with a projected total net de-
cline in withdrawals of 63.7 acre-feet and a decline in depletions of
3.4 acre-feet (table 5.3). Although harvested crops and 1ivestock
show increases in water demands associated with their increased out-
puts, the Increase in the efficiency of use by the irrigated pasture
and hay sector provides for essentially no net change in total agri-
cultural water demands. Obviously water scarcity becomes less signif-
icant in Mora County by the year 2005 than was the case in 1980

according to these projections.
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CHAPTER VI
HARDING COUNTY

Harding County is the least populated and most economically
restricted of the full counties included in the AWR Basin. Indeed,
the county was characterized in the County Profile series of the 1976
state water resources assessment "...as essentially one vast cattle
range, dotted here and there with farms."l The agricultural
structure of the Harding County economy is made clear by the fact
that almost 60 percent of total employment in 1980 is defined as
agricultural employment. Thus, the economy of the county is closely
tied to the health of agricultural and livestock markets. The
Canadian River, which forms the western boundary of the county, and
Ute Creek are the two principal surface water sources, although
significant groundwater resources are available and are important to

these ranching operatijons.

Economic and Demographic Profile

Harding County is the state's least populous county, with the
1980 census showing 1,090 residents in the county. Historically, the
county has lost population since it was first established in 1921
with a population of approximately 5,000. The 1980 employment data
ranks Harding County as having the highest percentage of agricultural
employment (as related to total county employment) in New Mexico., Of
course, the county's 1980 agricultural output of nearly $17.3 million

does not rank the county anywhere near the top of agricultural output
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on a statewide basis. Of the county's total $28.8 million estimated
output in 1980, agricultural production accounted for nearly 62
percent.,

Between 1970 and 1981 Harding County continued to experience de-
clines in population; however, during this same period the county's
unemployment rate averaged nearly half of the state's,1 with un~-
employment during the period averaging 3.9 percent. Adding to these
somewhat mixed economic and demographic trends is the observation
that nonagricultural employment increased between 1970 and 1981 at a
3.46 percent average annual rate, while total agricuitura1 employment
declined from 1970 to 1976 and then increased to a 1980 employment
level equal to 1970 employment. A substantial portion of the nonagri-
cultural employment changes can be associated with the carbon dioxide
(COZ) wells in the Bueyeros Fields at the upper reaches of Ute
Creek. The susceptibility of the county personal income levels to
fluctuations in cattle market prices and weather conditions provides
for significant instability in all private sectors of the county's
economy. The government sector is the second largest employer, next
to agriculture, providing nearly 18 percent of the jobs in 1980
(table 6.1). Construction and wholesale and retail trade must be
mentioned as leading private sector employers, but the combined value
of output from these three sectors amounts to less than one-third of

the total county economic output estimate for 1980.
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TABLE 6.2
HARDING COUNTY LAND USE,

1977 1980 1982

Cropland

Cropped 41,430 40,010 45,209

Idle 23,520 24,960 20,351
National Forests 0 0 0

Wilderness areas 0 0 0

National grasslands 70,545 70,545 70,545
Public Rangeland
- BLM 603 603 603

State 338,059 338,059 338,059

National Forest 59,454 59,454 59,454

Bureau of Rec. 0 0 0
Commercial Forest Area

Public 0 0 0

Private 0 0 0
Parks

State 640 640 640

Game & Fish , 1,145 1,145 1,145

Federal 0 0 0
Defense 0 0 0
Urban & Built-Up 1,795 1,795 778
Airports 30 30 30
Highways & Roads ) 7,621 7,829 7,829
Energy Transmission Corridors 945 952 955
Railroads 0 0 0
Population 1,200 1,090 1,000
Assessed Valuation of:

Real Estate ($000s) $5,503 $6,150 $6,801

Percent Residential 11.5

Percent Nonresidential 88.5

Percent 0il1/Gas 1.8

Note: Total Area: 1,368,320 Acres.
Water Area: 240 Acres.
1 Best available data.
Source: Joel A. Diemer and Joy F. Morrison, New Mexico Land Use by County,
1977-1982, Research Report 532, Agricultural Experiment Station,
Las Cruces, New Mexico: New Mexico State University, 1984.
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Land and Water Use Profile

The landscape of Harding County consists of vast and relatively
flat mesas and plains with more than 34 percent of the total area of
the county held in state of federal public rangetland and national
grasslands. These data, along with other Harding County land uses
are shown in table 6.2. The dominance of the agricultural sector is
shown clearly in 1980 water use data for Harding County, where more
than 96 percent of the total withdrawals and more than 98 percent of
the total depletions in the county were attributable to agricultural
uses (table 6.1). The production of livestock, and its associated
irrigation of pasture and hay, accounted for aill but 191.3 acre-feet
of withdrawals and 100.9 acre-feet of the 1980 depletions reported in
table 6.1. In short, this water use reflects land use which is also
mirrored in employment and output data; that is, agriculture, and
particularly livestock production, is the mainstay of the Harding
County economy.

The absence of significant mineral resource deposits, natural
recreation opportunities, or other cultural resources that would
attract additional population or visitors significantly Timits the
use of the county's land and water resouces. Although substantial
groundwater resouces are available in the aquifer that underlies the
county, the economics of agriculture and livestock production pro-
hibit development of these water resources at this time. The specif-
ic availability of these waters 1s, of course, dependent upon determi-
nation of nonimpairment of existing appropriators related to the par-

ticular place and purpose of the new use. Yet is would alsc seem
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that the availability of these groundwater resources could be con-
sidered to be the brightest prospect for expanded economic develop-

ment of the county.

Economic Development and Water Use Projections

The future economic development of Harding County appears large-
ly dependent on improved conditions in the agricultural markets, par-
ticularly in livestock markets, as well as the development of the
county's 002 reserves, Recent trends in the agriclutral sector
have been extremely unfavorable, and in the paét several years
drought conditions have forced many ranches out of business in
Harding County. Temple and Wombold anticipated increases in popuia-
tion for the county, with their projection predicted upon net
in-migration to the county. Corresponding to this population trend,
there is also anticipated employment growth associated with the trend
observed in the historical data as well as anticipated development of
the county's CO2 resources. Based on the Temple/Wombold
projections, this economic and water use projection utilizes a 2.5
percent average annual population growth rate and a 2.4 percent
employment growth rate for Harding County.

Although the growth projections are based on relatively high
rates of growth, the size of each sector and of county population as
a whole 1imit the quantitative impact of the anticipated expansion of
economic and human water requirements. There is projected a total in-

crease withdrawal demand of 216.9 acre-feet; and a total increased
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depletion demand of 157.7 acre-feet (table 6.3). More than 51 per-
cent of the increased withdrawal demands come from livestock pro-
duction, with this sector constituting nearly 70 percent of the in-
creased depletion demands. The other substantial demand increase
occurs due to population increases, with rural users projected to
increase withdrawals by more than 69 acre-feet and depletions by
nearly 31 acre-feet over the 25-year projection period. Because all
water use in Harding County currently comes from groundwater sources,
the increased demand requirements 1ikely will be accommodated through
increased groundwater pumpage from existing wells and new wells, dril-

led as existing wells are retired.
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CHAPTER VI

ENDNOTES
New Mexico Interstate Stream Commission and New Mexico State
Engineer Office, C Profi i Resourc
p P » Santa Fe, New Mexico: New

Mexico State Engineer, 1975, p. 12.
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CHAPTER VII
UNION COUNTY
Unlike the other counties in the AWR Basin, Union County draws

substantially upon the groundwater resouces of the basin to supply
the water demands of the county's population and economy. Although
the county has historically shown declining population trends, the
development of Clayton and the expanded development prospects for
CO2 mining provide for anticipated reversal of these trends. Yet
this county must be characterized as rural and dependent upon the
health of agricultural markets and climatic vagrancies in assessing
specific economic and demographic conditions affecting future

development of the county.

£ . D hic Profil

The 1980 census count for Unijon County was 4,725, with the
county ranking 27th in the state in 1980 population. Although the
population of the county has varied since 1970 due to both in-migra-
tion and out-migration, the overall trend since 1970 reflects a
s1ight decline in the county's total population. Employment is
dominated by agriculture, with 1980 employment data showing agri-
culture providing nearly twice as many jobs as any other sector of
the economy. Table 7.1 presents 1980 employment and ouput data for
Union County, and the data presented there shows agriculture pro-
viding more than 40 percent of the employment and more than 67

percent of the total output estimate for Union County in 1980.
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Significant production of both corn and wheat must be noted, but by
far the dominant agricultural output was livestock production.

Unemployment in Union county has been approximately half the
statewide unemployment rate since 1970, with the average unemployment
rate between 1970 and 1981 at 4.0 percent for the county. The non-
agricultural sectors of significance in Union county include govern-
ment, wholesale and retail trade, and services, The Clayton power
plant provided significant employment in the TCU sector, with associ-
ated water use also worthy of mention. Dﬁring the 1970 through 1982
period, the strongest growth has been observed in the government and
trade sectors, while at the same time there was observed a slight
decline in service sector employment.

The most significant potential development, and one which has
been heralded for several years as extremely important to expansion
of the Union County economy generally, is the development and extrac-

tion of CO, from the fields located in the southern portion of the

2
county. Although the value of production presently is not high (esti-
mated at $32,100 in 198Q), the potential for use of the CO2 re-

source in tertiary oil recovery in the Permian Basin and as a trans-
port medium in coal slurry pipelines provides for substantial in-
terest in the resource. Of particular note to this research is the
fact that the only water use associated with 002 extraction is in

well drilling, which is an extremely limited and temporary use of

water resources.

77



Land and Water Use Profile

Less than 22 percent of the more than 2.4 million acres that
comprise Union County are held in either federal or state ownership,
with nearly all of these public lands subject to grazing lease pro-
visions (table 7.2). The topography of the county consists of high
mesas, dissected plateaus, deep canyons, and some volcanic mountains
in the northern portion of the county, giving way to plains, prai-
ries, and intermittent arroys in the southern portion of the county.
Several recreation areas in Union County. include Capulin Mountain
National Monument and Clayton Lake State Park.

Rangeland is, of course, the predominant land use, and frrigated
agriculture accounts for more than 99 pecent of total water with-
drawals and depletions in 1980. The next largest water use in the
county is to provide the consumption needs of the populous. Approxi-
mately 88 percent of the agricultural water requirements are provided
by groundwater sources, while all other sectors of the Union County
economy are supplied entirely by groundwater. The quality of water
resources in Union County is a concern, with groundwater taken from
the Dakota Sandstone, the Morrison Formation, and sandstone beds of
Triassic age yielding water which 1is undesirable for domestic use,
yet considered potable if no other water is avai]able.l Several
geologic formations provide water suitable for agricultural or
industrial uses only, and even some spring water which has been

characterized as "poison-water holes.™
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UNION COUNTY LAND USE.

Cropland
Cropped
Idle

National Forests
Wilderness areas
National grasslands

Public Rangeland
BLM
State
National Forest
Bureau of Rec.

Commercial Forest Area
Public
Private

Parks
State -
Game & Fish
Federal

Defense

Urban & Built-Up

Airports

Highways & Roads

Energy Transmission Corridors
Railroads

Population

Assessed Valuation of:
Real Estate ($000s)
Percent Residential
Percent Nonresidential
Percent 0il/Gas

1

Note: Total Area: 2,442,880 Ac
Water Area: 317 Ac

TABLE 7.2

res.
res.

1977

69,890
54,580

0
0
57,534

758
413,453
60,908
0

OO

587
175
775

0
1,476
960
16,151
3,249
1,006
5,000

$16,829

1980

75,430
49,070

0
0
57,534

758
413,453
60,908
0

OO

587
175
775

0
1,476
960
16,182
3,363
1,006
4,725

$21,232

1982

82,057
38,263

0
0
57,534

758
413,453
60,908
0

[ R e ]

587
175
775

0
1

1,476
960"
16,182
3,445
1,006

5,200]

$22,348
18.6
81.4
0.0

Source: Joel A, Diemer and Joy F. Morrison, New Mexico Land Use by County,
1977-1982, Research Report 532, Agricultural Experiment Station,

Las Cruces, New Mexico:
Best available data.

New Mexico State University, 1984.

79




E ic Deve] : | Water Use Proiecti

The expansion and development of the Union County economy will
be largely dependent upon the health of the agricultural markets, al-
though the potential development of the CO2 resources significantly
adds to the county's economy. The recent troubles experienced by
ranchers in eastern New Mexico and West Texas, associated with both
depressed market conditions and drought conditions, provides for some
current pessimism, but is alsc 1ikely to be of a cyclic or stochastic
nature. The projections here assume that the population of Unjion
County will grow at a 1.6 percent average annual rate, and that em-
ployment will grow at a slightly greater rate of 2.3 percent. The
stronger employment growth reflects the continued nonagricultural
growth of the county, and in pafticu?ar, Clayton, and is also based
on the trends observed since 1970 and the anticipated development of
the CO2 resources.

The projections of increased economic output, presented in table
7.3, combined with increased efficiency of use suggest that 3,355.5
acre~-feet of additional withdrawals and 1,973.5 acre-feet of addition-
al depletions can be associated with economfc and population growth
in Unfon County. The majority of the increased demands comes from
the harvested crops sector. In that sector, output is projected to
increase a total of 15 percent, and during the 25-year projection
period a 15 percent improvement is anticipated in the efficiency of
groundwater use combined with a 10 percent improvement in the
efficiency of surface water use. The declines in water demands

associated with the irrigated pasture and hay sector are essentially
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offset by the increased demands of livestock production. The only
other major increased demand comes from the consumption requirements
of the growing populous of Unjon County.

In September 1983, the state engineer estimated that there is
available in the Dry Cimarron River of Union County approximately
18,800 acre-feet per annum of unappropriated water. These flows are
intermittent and are not considered a dependable source of supply at
this time. The use of this water is not regulated under provisions
of the Canadian River Compact, and it may be possible for it to be
developed as a dependable supply with the construction of a res-
ervoir. Little interest has been expressed in the past for
development of this reservoir, yet it is quite conceivable that this
development could occur, particularly as a result of large scale
CO, production activities and associated economic and demographic

developments.,
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CHAPTER VII
ENDNOTES

J.B. Copper and L.V. Davis, Gene Occurranc d
Ground Water in Union County. New Mexico, Ground Water Report 8,
State Bureau of Mines and Mineral Resources,; Socorro, New

Mexico: New Mexico Institute of Mining and Technology, 1967, p.
152.
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CHAPTER VIII
SAN MIGUEL COUNTY

For many years economic conditions in San Miguel County have
been significantly depressed even though the county possesses many
diverse natural and cultural resources. In the past several years a
new attitude has been observed in the county, a new outlook which
replaces the former pessimism with renewed optimism regarding the
future. In part, this new optimism has resulted from the opening of
the Montana de Fibre fiberboard plant and the refurbishing of
Montezuma Castle for the Armand Hammer United World College of the
American West, two recent developments that have benefitted the Las
Vegas area significantly.

In the following analysis of demography, economic activity, and
water use for San Miguel County data will be presented separately for
the portions of the county located in the two surface water basins
that provide for the county's water supplies. The rural economic and
demographic conditions of the AWR Basin region of the county will be
presented apart from the far more urban Pecos River Basin region of
San Miguel County, and comparison of each region to county aggregates
will be provided when appropriate. There will be some overlap be-
tween the separate descriptions of the two hydrologic regions, and
the assumptions employed in the projections of water use and economic
activities will be largely the same due to their derivation from
county-wide data and trends. The first section of this discussion
will be devoted to the AWR Bas%n Tocated in San Miguel County, fol-

lowed by a discussion of the Pecos River Basin in the county.
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SAN MIGUEL COUNTY-~-AWR BASIN

Economic_and Demographic Profile
Total 1980 population for the AWR Basin portion of San Miguel

County was 1,527, amounting to less than 7 percent of the total pop-
ulation of the county. For the county as a whole, there was essen-
tially no population change between the 1970 and 1980 censuses, and
in the AWR Basin region it is quite probable that the population de-
clined during the decade. The AWR Basin in San Miguel County is en-
tirely rural and derives nearly 40 percent of its total employment
from agricultural activities (tabie 8.1). The next largest employ~-
ment sector in this region of the county is in the government sector,
which provided for almost 27 percent of the total 1980 employment in
the AWR Basin region,

Total output for the AWR Basin region is estimated to be nearly
$20.4 million in 1980, with more than 46 percent of this output pro-
vided by the agricultural sectors. Agricultural activities within
the region are principally l1ivestock production, which provided for
more than 93 percent of total agricultural output in the region in
1980. Trade, construction, and services are also significant employ-
ment sectors in the AWR Basin region of the county, with the whole~
sale and retail trade sectors providing the largest nonagricultural
output in this region of San Miguel County. Construction output also
provides a substantial contribution to output in this region; yet the
combined outputs of the trade, services, and construction sectors is

still less than the total output of the agricultural lands located in
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the AWR Basin region of San Miguel County. In short, the AWR Basin

region of the county is a rural region economically dependent upon

agricultural.

Land and Water Use Profile

There are 1,779,200 acres of San Miguel County located within
the AWR Basin, with this area comprising more than 58 percent cof the
total land area of the county. The topography of the AWR Basin in
San Miguel County is characterized as plains and rangeland with
numerous arroyos and intermittent streams. The Canadian River flows
into the county from the north and joins fhe Conchas River, which
rises in the county southeast of Las Vegas, at Conchas Lake. More
than 94 percent of the total land area of the AWR Basin portion of
the county is held in private ownership according to data gathered by

the SEOQ and reported in the 1975 County Profile, with the limited

public ownerhsip due to the large Pablo Montoya Land Grant, which
generally encompasses all of the county east of and including Conchas
Lake. See tables 8.2 and 8.3 for details of land ownership and use
in San Miguel County.

Of the 2,800 acres of irrigated cropland reported by the SEO in
1980, slightly more than 2,450 acres were in irrigated pasture and
hay. Al1l irrigation water was taken from surface water sources and
1,755 acres of the total were found on Sapello Creek, a tributary to
the Mora River directly north of Las Vegas. The Bell Ranch in east-

ern San Miguel County is served by regulated flows from Conchas Lake
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SAN MIGUEL COUNTY LAND USE. -

Cropland
Cropped
Idte

National Forests
Wilderness areas
National grasslands

Public Rangeland
BLM
State
National Forest
Bureau of Rec,

Commercial Forest Area
Public
Private

Parks
State .
Game & Fish
Federal

Defense

Urban & Built-Up

Airports

Highways & Roads

Energy Transmission Corridors
Railroads

Population

Assessed Valuation of:
Real Estate ($000s)
Percent Residential
Percent Nonresidential
Percent 0i1/Gas

TABLE 8.2

1977

12,460
3,060

339,242
43,218
0

47,692
169,311
124,700

0

2,246
75,436

13,400
623
9,037

5
4,231
1,350

13,706
1,061
945
23,200

$49,062

Note: Total Area: 3,050,880 Acres,

Water Area: 11,977 Acres.

Source: Joel A. Diemer and Joy F. Morrison, New Mexico Land Use by County,
1977-1982, Research Report 532, Agricultural Experiment Station,

Las Cruces, New Mexico:

National Forest.

1980

11,620
3,900

340,193
59,518
0

1

47,692
169,311
124,700

0

2,246°

75,436

13,400
623
9,037

0
4,231
1,350

14,016
1,112
945
22,751

2

56,118

1982

13,210
2,380

340,449
59,518
0

3

47,692
169,311
124,700

0

3

2,2463

75,436

13,400
623
9,037

0
4,231
1,350

14,059
1,133
945
24,600

3

2

3

$62,625
44,7
55.3
0.0

New Mexico State University, 1984.
In 1980, 16,300 acres was added to the Pecos Wilderness in the Santa Fe

2 Information regarding acreage changes not available.

3 Best available data.
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and accounted for 900 acres of the total irrigated acres in 1980.

The agricultural base of the AWR Basin region of San Miguel County

has remained relatively stable through many years, and the develop-
ment of Conchas Lake as a recreation site has provided a significant
diversification of the regional economy. The pattern of water use is
clear with more than 98 percent of withdrawals and depletions in 1980
from agricultural uses. The only nonagricultural sector with signifi-
cant use was the government sector, while the consumption needs of

the region's populous can also be mentioned--yet neither of these

uses are of any order of magnitude similar to the water use of the

agricultural sector.

E {c Deve] ! | Water Use Projecti
The two major economic activities, agriculture and recreation,
will provide for the growth and expansion of the AWR Basin economy on
San Miguel County over the next 25 years. The demand for water based
recreation can only be expected to 1ncfease during the period,
particularly because most of the demand will come from populations
located outside the AWR Basin region of San Miguel County. The
agricultural sector in this region of San Miguel County will be
subject to the same vagrancies of climate and markets faced by all
agricultural enterprises in this region of the state, yet pressures
from the nonagricultural activities found in the AWR Basin area of
San Miguel County do not appear to significantly constrain continua-

tion of agricultural dominance of the region. In the AWR Basin
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portion of San Miguel County population projections are based on a
1.1 percent annual growth rate, with employment growth projected at a
slightly stronger 1.6 percent annual rate.

The impact of this growth on the water supplies of the region,
as described in table 8.4, is almost insignificant. Total with-
drawals are anticipated to increase 106.6 acre-feet, and total de-
pletions are expected to increase 79.9 acre-feet annually by the end
of the 25-year projection period. Increases in the water demands of
livestock, government and population account for more than 70 percent
of withdrawal increases and more than 80 percent of depletion in~
creases. The distribution of these increases between surface and
groundwater sources is somewhat unclear, yet the limited totail
quantity of the increased demands suggest only limited impacts
associated with the availability of water suppliies in the AWR Basin

portion of San Miguel County.

SAN MIGUEL COUNTY--PECOS RIVER BASIN

E . L D ic Profil

Total 1980 population for the Pecos River Basin portion of San
Miguel County was 21,224, representing more than 93 percent of the
total county population. More than two-thirds of this population was
found in the county's only urban area, with the population of Las
Vegas reported to be 14,322 in 1980 (table 8.5). There was almost no
population growth for the county during the period between 1970 and

1980 censuses, with the total population change during that period
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less than 4 percent. The economy of the county, and the Pecos River
Basin portion of the county as well, has been historically dependent
upon government employment-~principally employment at the state
psychiatric hospital, public schools, and New Mexico Highlands Univer=
sity. 1In 1980, more than 56 percent of total employment in the Pecos
River Basin region of San Miguel County was provided by the govern-
ment sector, with one out of every six residents of the regfon employ-
ed in government jobs. The other major employment sectors of the
Pecos River Basin ecoﬁomy in San Miguel County are trade and ser-
vices.

Total economic output for the Pecos River Basin region of San
Miguel County is estimated to be $138.5 million in 1980, with more
than 52 percent of this total output attributable to wholesales and
retail trade activities. The urban nature of the region, as well as
topographic constraints faced by agriculture in the Pecos River
Basin, is reflected in the fact that less tﬁan 8 percent of total
employment in the region is provided by agriculture, and that agri-
cultural outputs comprise about 7.5 percent of total econmic output
estimated for the region. Next to trade, construction activities
provided the second highest level of output for the region, with the
value of construction output in 1980 estimated to be nearly $24
million for the Pecos River Basin portion of San Miguel County. The
previously mentioned fiberboard plant w11l help to diversify the
county's economy, with the value of output from this operation adding
to the output of the durable manufacturing sector. In 1980 the dur-
able manufacturing sector contributed less than 3 percent to total

county output.
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Land and Water Use Profile

It is estiamted that 1,224,960 acres of San Miguel County are
located within the Pecos River Basin, with this area comprising ap-
proximately 40 percent of the total land area (tables 8.2 and 8.3),
The portion of the county in which the Pecos River Basin is located
ranges from the mountainous terrain of the Sangre de Cristos in the
northwestern corner and along the western border of the county, giv-
ing way to Glorieta Mesa in the southwestern corner and the Las Vegas
plateau in the center of the county. Approximately 28 percent of the
total land area included in the Pecos River Basin region of the
~county was held as National Forest in 1980, with the recreation oppor-
tunities provided by this area of significant importance of future
economic development of the county. Private land ownershfp is also
significant, with the 1975 County Profile reporting more than 64
percent of the Pecos River Basin area held in private ownership in
San Miguel County.

Even though agricultural activities account for only a small
portion of employment and output in the Pecos River Basin in San
Miguel County, agricultural activities dominate the use of water
supplies in the region. Water use data published by the SEO for 1980
shows that more than 85 percent of total water withdrawals and deple-
tions were for irrigated agriculture, with nearly 90 percent of this
water use occuring in the irrigated pasture and hay production. The
only other major water use reported in table 8.5 for the Pecos River
Basin region of San Miguel County was for satisfaction of water re-

quirements of the population of the region.

96



The Targest of the agricultural areas under irrigation in 1980
was the Storrie Project, where there was irrigation of 4,350 acres of
the 7,620 irrigated acres reported for the Pecos River Basin area of
San Miguel County. With the exception of 150 acres served by a
groundwater source of supply, all the agricultural water use in the
Pecos regfon of San Miguel was provided by surface water supplies.
The SEO also reports that the Storrie Project users received only 50
percent of thelir crop's consumptive irrigation requirement (CIR)
demands; thus, water use and water availability reported in table 8.5
is less than the "desired" or "normal" supplies of water for
agricultural uses in the Pecos Basin region of San Miguel County
during 1980--and crop yields may also be Tess than found under normal
supply conditions.

The urban water demands of population and economic activities in
Las Vegas are satisfied by both surface water and groundwater sources
of supply. In the 1975 County Profile it is stated that as of 1970,
Las Vegas had water rights sufficient to allow withdrawal of 2,600
acre~feet of surface water and 1,400 acre-feet of groundwater. In
1980, the SEO reported that urban withdrawals were 2,644 acre-feet of
surface water and 7 acre-feet of groundwater, clearly allowing some
room for growth in urban water demands (including economic uses ser-
ved by the city water system) without need for acquisition of addit-

fonal wate rights by Las VYegas.
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9] D en d e Projec S

The increasing diversification of the San Miguel County economy
found in the Pecos River Basin region, as contrasted with the his-
toric dependence on the government sector, provides for a more
optimistic outlook reflected by reversal of declining trends in the
regional economy. The Tntroduction of new manufacturing into the
economy, as well as increased utilization of the available recreation
resources will fuel much of the anticipated growth. Trade and ser-
vice sectors will correspondingly grow in association with these
changes in the county's economic base. The observed historic trends
in out-migration are expected to be reversed, and the nonagricultural
employment growth observed during the 1970 through 1981 period is
expected to continue. It is likely that.the government sector will
continue to dominatebempioyment in the region, although there is
anticipated less vigorous growth in this sector than anticipated for
the other nonagricultural sectors. Population projections for the
Pecos River Basin region of San Miguel County are based on a 1.1
percent annual growth rate, with employment projected to increase at
a 1.6 percent annual rate.

The impact on water supplies associated with the projected
growth in the population and the economy of the Pecos River Basin
portion of San Miguel County is distributed broadly across several
economic sectors of the region. The projected net change in total
water withdrawals of 1,773.8 acre-feet per year, and 872.3 acre-feet
depletions (table 8.61. éuggest that the water supp1ies"déf1ned by

1980 water uses will be substantially insufficient to satisfy the
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increased demand requirements. If the SEQ characterization of Las
Vegas water rights is accurate, and specifically if the city in 1980
withdrew 1,393 acre-feet less than its maximum groundwater right,
then these dmenad increases can 1ikely be met in large part by ex-
pansion of use to the city's full right. Still, some supply shortage
would exist, and it must also be noted that these agricultural use
projections are based on a 50 percent CIR supply to the Storrie Pro-
ject. The largest increase in demands occurs in the satisfaction of
the consumption requirements of the region's population, alfhough
projected growth in the construction sector also provides for a large
increase in water demands. Other notably large increases are predict-
ed in services, retail tréde, TCU, and government. In short, the
economic growth and water use pfojections suggest that water scarcity
will be significant by the year 2005 in the Pecos River Basin portion

of San Miguel County.
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CHAPTER IX
GUADALUPE COUNTY

Guadalupe County is an entirely rural county with an agricultur-
al base augmented with trade activities generated by travelers on
Interstate 40 which crosses the northern third of the county from
east to west. Irrigated acreage has remafned relatively constant
over several decades, and few other resources are available to the
county for diversified economic development. The_location of Santa
Rosa approximately halfway between the eastern border of the state
and Albuquerque provides a logical stopping point for many travelers,
and is the primary nonagricultural stimulus to the county's economy.

In the following analysis of demography, economic activity, ana
water use in Guadalupe County there will be presented separately data
for the portions of the county located in the two surface water
basins which provide for the county's water supplies. The
agricultural eocnomy of the northeastern corner of the county which
is served by AWR Basin water supplies will be discussed apart from
the larger and slightly more economically diverse remainder of
Guadalupe County through which the Pecos River flows and where Santa
Rosa is found. There will be some overlap between the separate
descriptions of the two hydrologic regions, and the assumptions
empioyed in the projections of water use and economic activities will
be largely the same due to their derivation from county-wide data and
trends. The first section of this discussion wil be devoted to the
Pecos River Basin located in Guadalupe County, and is followed by the

discussion of the much smaller AWR Basin portion of the county.
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GUADALUPE COUNTY--PECOS RIVER BASIN
nomic and Bemogra {c Pro‘i-

The population in the Pecos River Basin portion of Guadalupe
County stood at 4,411 in 1980, with this representing more than 98
percent of the county's total population. More than 55 percent of
the regionts population was located in Sénta Rosa, with the 2,469
population count for this town in 1980 being just less than the urban
status definition (i.e., populations of 2,500 or more). Throughout
the 1970s Guadalupe County experienced population declines as a re-
sult of out-migration, and even Santa Rosa lost population with the
1980 population count showing 16 less people than in 1970. The
county ranked 28th in total population in 1980 as compared to the
other counties in the state, and nonagricultural employment levels
ranked the county similarly. Total employment in the Pecos River
Basin portin of Guadalupe County was 1,568 in 1980, with this
comprising more than 97 percent of the total jobs in the county
(table 9.1).

Employment in the Pecos River Basin portion of Guadalupe County
is dominated by three sectors: retail trade with approximately 25
percent of total basin employment, government and agriculture, with
each of the latter providing nearly 23 percent of total basin employ~
ment. The services sector must also be mentioned as important to the
basin economy providing more than 16 percent of the employment in the
region. Guadalupe County has traditionally been one of the state's
poorer counties, and this is reflected in part by the high unemploy-

ment rate in the county which averaged 11.2 percent, compared to the
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statewide average of 7.75 percent, during the 12-year period between
1970 and 1981. Also reflecting this poorer status is the face that
Guadalupe County ranked 4th among all counties in the percentage of
government transfer payments to total personal income in 1980.

Total economic output for 1980 in the Pecos River Basin portion
of Guadalupe County is estimated to be $70.9 million, with this
providing more than 94.5 percent of the total estimated output for
the county. The value of sales in retail trade clearly dominates
economic output for the region, with neariy 45 percent of the total
output of the Pecos River Basin portion of Guadalupe County provided
by this sector., The more than $16 million of agricultural output
provides for an additonal 22.6 percent of the regional output. The
remaining sectors of the county'!s Pecos Basin economy are signiff-
cantly smaller, but exhibit relatively balanced diversity in their

contributions to the regional economic output.

Land and Water Use Profile

The total area of the Pecos River Basin portion of Guadalupe
County is 1,638,400, which amounts to more than 85 percent of the
total lands area of the county. More than 85 percent of the total
Tand area in the Pecos River Basin portion of the county is held in
private ownership with state and federal lands, most of which are
pubTic rangelands, accounting for the remainder of the land area in
this region of the county. See tables 9.2 and 9.3 for details of

Guadalupe County land ownership and use. The landscape of Guadalupe
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GUADALUPE COUNTY LAND USE.

Cropland
Cropped
Idle

National Forests
Wilderness areas
National grasslands

Public Rangeland
BLM
State
National Forest
Bureau of Rec.

Commercial Forest Area
Public
Private

Parks
State .
Game & Fish
Federal

Defense

Urban & Built-Up

Airports

Highways & Roads

Energy Transmission Corridors
Railroads

Popultation

Assessed Valuation of:
Real Estate ($000s)
Percent Residential
Percent Nonresidentijal
Percent 0il/Gas

TABLE 9.

1977

1

Note: Total Area: 1,919,360 Acres.
Water Area: 1,225 Acres.

Source: Joel A. Diemer and Joy F. Morrison,
1977-1982, Research Report 532, Agri
Las Cruces, MNew Mexico:

1 Information not available regar

2 Best available data.

105

2

4,34
2,54

]

OO0 OO

49,584
61,220

320

oo

0
27
0

0
1,375
100
12,717
1,251
1,651
4,900

17,131

1980

4,160
2,720

49,584
161,220
0

320

OO

27

1,375
100
12,798
1,254
1,615
4,496

15,284

49,584
161,220
0

320

OO

27

1,375
100
12,863
1,271
1,658
4,500

16,852
15.0
85.0

0.0

New Mexico Land Use by County,

cultural Experiment Station,

New Mexico State University, 1984.
ding acreage change,
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County consists of large expanses of plains interrupted with numerous
small hills and mesas. The area is drained by a of web arroyos that
enter the Pecos River from both sides. The Pecos River traverses the
county generally from northwest to southwest, and most of the vegeta-
tion in the county consists of native grassland. There are no nation-
al forests, and Santa Rosa Lake State Park is the only public
recreation facility Tocated in the county.

Most of the irrigated lands of the Pecos River Basin portion of
Guadalupe County are located in the northwest corner of the county
with the majority of water supplies provided by surface water
sources. There is no storage regulation of surface water used for
irrigation in Guadalupe County, and many of the diversion ditches are
part of community acequia systems. Total water withdrawals in the
Pecos Basin region of the county in 1980 were 17,599 acre-feet (table
9.1) and total depletions in this area of Guadalupe County were
9,433. Approximately 95 percent of both withdrawals and depletions
were for agricultural uses, with more than 75 percent of the
agricultural depletions and nearly 82 perceﬁt of agricultural
withdrawals the result of pasture and hay irrigation. There were two
other major water uses in the Pecos Basin region of fhe county in
1980: use of water by the population of the region and water use in
the services sector. The majority of service sector water use is the
result of golf course irrigation in Santa Rosa, and between agri-
culture, services, and population requirements, more than 98 percent

of the region's water use is accounted for.
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Economic D P

The economy of the Pecos Basin portion of Guadalupe County ap-
pears to be relatively stable. Trade activities generated along
Interstate 40 are 1ikely to continue with some expansion, and agri-
cultural lands have been stable for many years and are likely to re-
main so. Recently there has been some gas well exploration activity,
although no significant mineral or petroleum resources are presently
under development in the area. In short, there seems to be limited
growth potential for the county as a whole, with most growth attribut-
able to growth in travel and tourism statewide and increased efficien-
cy in agricultural production practices. Population is anticipated
to grow slightly in the future at a 1.0 percent annuai rate, and
total employment is projected to grow at an even slower 0.4 percent
annual rate, in accordance with the projections of Temple and
Wombold.

The effects of these population and employment growth rates in
the 25~year projection of future demands are presented in table 9.4.
In these projections harvest crop output is expected to increase a
total of 10 percent over the projection period, output from irrigated
pasture and hay is expected to increase 5 percent as is total value
of livestock sales. Combined with some s1ight changes in the effi-
ciency of water use, the net impact of these growth projections sug-
gest that there will be an additional 400 acre-feet of water with-
drawals demand, and a corresponding 239 acre-feet of water depletions
required by 2005 to accommodate this 1limited growth. The majority of

the increases in water demands occur in the agricultural sector and
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in the consumption demands of the population in the Pecos River Basin
region of Guadalupe County. These are not extremely large increases
in water demands, but will serve to aggravate already scarce water

supply conditions in the basin as a whole.

GUADALUPE COUNTY--AWR BASIN

Economic and Demoaraphic Profile

The AWR Basin portion of Guadalupe County had a total popuiation
of 85 in 1980, and a total employment of 45. The area is of such
small size that economic and demographic data reported in table 9.5
must be recognized as estimated based on county aggregates allocated
in accord with enumeration district sectoral employment, and are thus
only approximations of output in the nonagricultural sectors. The
agricultural sector data is of much more direct derivation, thﬁ re~
1iance on SEO reported acreage and cropping patterns for output esti-
mates.

Livestock production dominates employment in the AWR Basin re-
gion of Guadalupe County, with 34 of the regions 45 employed persons
working this sector during 1980. Retail trade and TCU Tead nonagri-
cultural employment, with some eonstruction employment. Interstate
40 provides for much of the nonagricultural economic activity, with
interchanges at the small town of Cuervo and Newkirk. Total esti~
mated economic output for the small region of Guadalupe County is
approximately $4.1 million, with more than 80 percent of this esti-

mated output derfved from Jivestock sales.
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Land and Water Use Profile

The AWR Basin region of Guadalupe County is drained principally
by the intermittent Cuervo Creek, and consists qf plains, small
hills, and arroyos. The total area of the region is 280,960 acres,
representing less than 15 percent of the total area of Guadalupe
County (tables 9.2 and 9.3). Nearly 80 percent of the total area is
held 1n private ownership, with the remainder of the AWR Basin area
of Guadalupe County held as BLM rangeland. The land use of the re-
gion is exclusively open'range, with the dominant water use reflect~-
ing this circumstance. Total withdrawals in the region reported by
the SEO in 1980 were 102 acre-feet, and total depletions were 99
acre-feet in the AWR Basin region of Guadalupe County. Of this
total, only 5 acre—feét withdrawals and 2 acre~feet depletions were
attributable to purposes other than livestock production. Stockpond
evaporation and livestock water consumption requirementsvwere the

principal uses of water in the region.

c_Deve e
The economy of the AWR Basin portion of Guadalupe County is
totally dependent upon two circumstances: first, the conditions of
livestock markets and available range grasses; and second, economic
activity generated by the locational circumstances of Interstate 40.
Stated succinctly, potential economic growth is highly constrained.

The projections of output and water use in the AWR Basin region
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of Guadalupe County are presented in table 9.6. Output from live-
stock production is expected to increase a total of 5 percent during
the 25-year projection period, and population is projected to grow
1.0 percent per annum. Associated with these economic and demograph~
1c growth projections are increases in water demands totaling 6.5
acre~feet for withdrawals and 5.4 acre-feet in depletions, as shown
in table 9.6. These changes in water use demand must be considered
inconsequential relative to water supply and demand scarcity condi-

tions in the AWR Basin as a whole.
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CHAPTER X
QUAY COUNTY

The economy of Quay County provides a diverse mix of both agri-
cultural and nonagricultural activities. Although the economy of the
county is not large with respect to a statewide importance, it is a
highly significant component of the economy of the AWR Basin, and
ranks second in the basin with respect to both population and employ-
ment behind Colfax County. The diversity of the agricultural and non-
agricultural mix is clearly illustrated by the relationship between
the county's only urban area, Tucumcari, and the agricultural area
which physically surrounds the city as a result of the Bureau of
Reclamation's Tucumcari Project. Arch Hurley Conservancy District,
which is a principal beneficiary of the Tucumcari Project, is also
the largest of the frrigation districts in the AWR Basin. Additional-
1y, a portion of southwestern Quay County is served by Pecos River
Basin water supplies, with the economy of this area entirely depen-
dent upon agricultural activities.

In the following analysis of demography, economic activity, and
water use in Quay County there will be presented separately data for
the portions of the county Tocated in the two surface water basins
which provide for the county's water supplies. The diverse economic
and demographic conditions of the AWR Basin region of Quay County
will be presented apart from the far more rural Pecos River Basin
region of the county, with comparisions of each region to county
aggregates provided when appropriate. There will be some overlap

between the separate descriptions of the two hydrologic regions, and
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the assumptions employed in the projections of water use and economic
activities will be largely the same due to their derivation from
county-wide data and trends. The first section of this discussion
will be devoted to the AWR Basin Tlocated in Quay County, followed by

the discussion of the Pecos River Basin in the county.

QUAY COUNTY--AWR BASIN
Economic D rof | h

Of the total 10,577 people 1iving 1n Quay County in 1980, more
than 98 percent Tived in the AWR Basin, with a total population in
1980 of 10,374 residing in this portion of the county. The urban
population of Tucumcari accounts for 6,765 persons, or more than 65
percent of the total basin population. In-migration added nearly 400
persons between 1970 and 1971, with odt—migration characterizing the
population change in Quay County since 1971. In total, there was a 3
percent decline in the population of Quay County between 1970 and
1980, although differences in population trends between the AWR Basin
and the county as a whole cannot be specifically identified due to
changed census enumeration district boundary definitions.

Total emplioyment in 1980 for the AWR Basin portion of Quay
County was 4,105, with agricultural employment accounting for more
than 22 percent of the total (table 10.7). The wholesale and retail
trade sectors provided the largest employment in 1980, with their
combined employment of 936 comprising nearly 23 percent of total

employment in the basin. A1l government employment in Quay
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County was found in the AWR Basin, with this sector providing nearly
19 percent of all jobs in the AWR Basin area of Quay County. Ser-
vices, construction, and TCU sectors alsc provided significantly to
employment in the AWR Basin region of the county In 1980, and it is
noteworthy that no mining activity was reported for 1980.

Total estimated economic output for the AWR Basin region of Quay
County in 1980 was approximately $198.1 million, with nearly 52 per~
cent of this output derived from wholesale and retail trade activi-
ties within the region. Certainly a significant portion of this re-
tail trade activity can be associated with tourism activity, partic-
u1ar]y as a result of the growing recreation use of Ute Reservoir and
due to Tucumcari's location along Interstate 40. Agriculture in the
AWR Basin region of Quay County accounted for more than 17 percept of
the total economic output estimate for 1980, with the value of 1ive-
stock production comprising nearly 77 percent of the total agricultur-
al output. The value of harvested crops in the Quay County portion
of the AWR Basin was greater in 1980 than the production of harvested
crops in any of the other counties in the basin. Economic output of
construction, manufacturing and services were afso significant to the

total value of output in the AWR Basin region of Quay County.

Land and Water Use Profile
Of the 1,845,120 acres that makeup Quay County, 1,585,920 are

Jocated in the AWR Basin, Privately owned lands account for more than

87 percent of this total area 1n the AWR Basin, with all other lands
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Cropland
Cropped
Idle

National Forests

Wilderness areas
National grasslands

Public Rangeland
BLM
State
National Forest
Bureau of Rec,

Commercial Forest Area

Public
Private

Parks ]
State i
Game & Fish
Federal

Defense
Urban & Built-Up
Airports
Highways & Roads

Energy Transmission Corridors

Railroads

Population

Assessed Valuation of:
Real Estate ($000s)
Percent Residential
Percent Nonresidential

Percent 0il/Gas

Note: Total Area:
Water Area:

TABLE 10.2

QUAY COUNTY LAND USE.
1977

178,750
61,650

0
0
0

819
218,610
0

810

OO

5,385
4,100
0

0
3,745
18,640
15,988
2,909
1,804
11,200

$28,857

1,845,120 Acres,
5,056 Acres.

1980

168,510
73,380

0
0
0

819
218,610
0

810

0
0

5,385
4.100
0

0
3,745°
18,640
16,190
2,933
1,804
10,577

$32,195

1982

185,200
34,080

0
0
0

819
218,610
0

810

OO

5,385
4,100
0

0
3,825°
18,640
16,190
2,952
1,804
10,400

2

2

$37,899
23.9
76,1
0.0

Source: Joel A, Diemer and Joy F. Morrison, New Mexico Land Use by County,
1977-1982, Research Report 532, Agricultural Experiment Station,

Las Cruces, New Mexico:

New Mexico State University, 1984,

1 Ute Lake State Park includes Games & Fish land in the figure of 5,385,

2 Best available data.
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in the AWR Basin portion of Quay county held in either state or fed-
eral ownership. Details of land ownership and use in Quay County are
provided in tabies 10.2 and 10.3. Although the Red River drainage in
the southern part of Quay county is included as part of the AWR sur-
face drainage basin in the reporting of this land use data, the north-
ern boundary of this small drainage delineates the edge of the South-
ern High Plains in New Mexico. Thus, even though land use data are
reported as part of the AWR Basin here, water use in this region is
attributed by the SEO to the Southern High Plains, with all water use
in this region from groundwater sources.

The Tandscape in the AWR Basin portion of Quay County consists
of mesas, canyons, arroyos, rolling plains, and pinon-juniper breaks
on the edges of the caprock and deeper canyons. The highest eleva-
tion is 5,290 feet (MSL) and the lowest, where the Canadian River
leaves the state, is 3,500 feet. The maximum surface area of Ute

Reservoir, as reported in the 1975 County Profile, is 4,130 acres;

but with the recently completed spillway improvements this area has
increased substantially. There are no significant mineral resources
found in Quay County and no commercial timber areas. The rural areas
of Quay County in the AWR Basin can thus be characterized as entirely
dependent upon agricultural activities and other economic activities
associated with the recreational use of Ute Reservoir,

Water use activities in the AWR Basin portion of Quay County are
dominated by agriculture, with nearly 98 percent of all withdrawals
and more than 97 percent of all dep}eti@ns reported in table 10.1 oc-

curing in the agricultural sectors. It must be noted that SEO water
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use data for 1980 is based on an assumed shortage of supply to Arch
Hurley Conservancy District (AHCD), with the water use data reflect-
ing a 50 percent of full CIR demand available to irrigated crops in
1980. Agricultural water use is rather closely divided among use in
harvested crop production and irrigated pasture and hay, with only
limited use of water in livestock production. The largest nonagri-
cultural use is in satisfaction of human consumption needs of the
region's population, with the largest economic sector water use in
construction activities. '
In 1980 irrigated acreage in the AWR Basin portion of Quay
county was reported by the SEQ as 38,060 acres, with more than 86
percent of this total irrigated acreage within AHCD, Of the 41,397
irrigable acres in AHCD, 32,870 acres were irrigated in 1980. The.
AHCD water is supplied by the Bureau of Reclamation's Tucumari
Project, including a 39.3 mile delivery canal from Conchas Lake in
San Miguel County that provides the surface water supplies of the
District. Nearly 28 percent of the total irrigated acreage in the
AWR Basin of Quay County was planted in harvested sorghum grains,
with this single crop providing for more than 29 percent of the total
value of production from harvested crops, irrigated pasture, and all

hays.

D er Use Projections

Expansion of the economy in the AWR Basin portion of Quay County

is anticipated largely due to a reversal in the out-migration
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population change trend, a result of developing recreation activities
and some expansion of the agricultural base. The diverse eccnomic
base of the region is anticipated to exhibit a slow general expan-
sfon, with population expected to grow at a 1.3 percent annual rate
and employment anticipated to increase at a slower 0.7 percent annual
rate. The Eastern New Mexico Water Supply Project, wﬁich has been
proposed by the Bureau of Reclamation for more than a decade, appears
to have 1imited support at this time. As originally conceived, the
project would deliver water from Ute Reservoir to municipal purposes
in nine communities in Quays, Curry, Roosevelt, and Lea counties.

Most of the originally named communities have chosen not to partici-
pate in the project, with most citing anticipated costs of water
delivered and uncertainty as reasons for their dwindling interest in
the project.

Water supply conditions as they effect the Quay County portion
of the AWR Basin appears somewhat mixed. The Tucumcari Underground
Water Basin was declared by the state eﬁgineer.on September 27, 1982,
and is treated as a basin where a groundwater mining situation exists
(see declared underground basin map in appendix B). That is, ground-
water recharge i1s less than groundwater depletions annually. In
September 1983, the SEO estimated that approximately 400,000
acre-feet of water remained available for appropriation from that
underground basin. One a more positive note, the recent expansion of
Ute Reservolr capacity has made available approximately 27,000 acre-
feet of diversion rights annually for 25 years and 16,000 acre-feet

of diversion rights annually for 50 years. The reduction in the
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available supply with time is the result of reservoir sedimentation,
and at this time Tucumcari has an option contract for delivery of
3,400 acre~feet of this total. The New Mexico Interstate Stream Com-
mission controls the use of the reservoir and contracts for delivery
from the reservoir. At this time Tucumcari is the only contract
user, but the city has not exercised iis delivery option. Finally,
the SEO has estimated that there exists approximately 20.000 acre~
feet per annum available of unappropriated surface water downstream
of Ute Dam which is unreliable and intermittent {low. and which can-
not be impounded under provisions of the Canadian River Compact. Any
or all of these additional water supplies may be made available to
satisfy future uses in the Quay County portion of the AWR Basin.

The projections of population and economic growth for the Quay
County portion of the AWR Basin suggests a substantial portion of
these available water resources will be utilized, with the results of
these projections presented in table 10.4. The projections suggest
that 14,653 acre~feet of additional water wifhdrawa?s will be re-
quired annually in the year 2005, with a corresponding increase in
depletion of 6,666 acre-feet per annum. The majority of these in-
creases occur in the agricultural sector, and particulariy in the
frrigated pasture and hay sector. In total, increased agricultural
demands account for more than 90 percent of the total increased de-
mands anticpated by 2005. It is important to note in light of this
that AHCD water use requirements were calculated based on a 50 per-
cent of full CIR supply; thus. increased future water requirements
stated here may substantially understate the total demand increases

in this region of Quay County.
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QUAY COUNTY--PECOS RIVER BASIN

Economic and Demographic Profile

The total population of the Pecos River Basin region of Quay
County was 203 people in 1980, The economy of this rural area is
almost entirely dependent upoﬁ agriculture, with the only other
economic sector reported in table 10.5 being services. Total 1980
economic output for this small region of Quay County was $5.9
million, with nearly 79 percent of this total derived from 1ivestock
sales. Total employment for the region in 1980 was 67, with more

than 80 percent employed in agriculture.

Land and Water Use Profile.

The total area of the Pecos River Basin portion of Guay County
is 259,200 acres, comprising approximately 14 percent of the total
area of the county. More than 82 percent of these lands are held in
private ownership, w1fh the remainder of the lands controlled by the
state as public rangeland. The surface flows and the landscape is
generally flat with a few small hills and scattered playa lakes.
Total water withdrawals in 1980 were 13,939 acre-feet and total
depletions were 9,314 acre-feet. Stockponds were the only surface
vater use in the region, and more than 99.9 percent of the total

water use was in agriculture.
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Economic Development and Water Use Projections

The economy of this region must be characterized as entirely
dependent upon agricultural markets and climatic conditions. The
small service sector is dependent upon transient demand for Todging
and food services. In accord with the county as a whole, population
increases are projected at a 1.3 percent annual growth rate, and
employment is projected to increase at a 0.7 percent annual rate.
Output from the harvested crops sector is projected to increase a
total of 15 percent during the 25-year projection period, output from
Trrigated pasture and all hays is anticipated to increase a total of
10 percent over the projection period, and the.vaTue of Tivestock
sales are anticipated to increase 5 pércent over the period of
projection. There is assumed a 10 percent increase in the efficiency
of water use in the harvested crops sector and a 5 percent increase
in the efficiency of water use in the irrigated pasture and all hays
sector,

The projections, as shown in table 10.6, reflect an improvement
in water availability as a result of increased use efficiency by the
irrigated pasture and hay sector. Water demands for all other sec-
tors {ncrease, but these increases are more than offset by the net
decrease in water use in the irrigated pasture sector. This forecast
calls for a total net reduction in withdrawals by 2005 of 58.5
acre-feet, with a reduction in total depletions of 11.1 acre-feet.
Clearly these are nominal changes in total water demands and largely
insignificant to overall water supply and demand conditions in the

Pecos River Basin.
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CHAPTER XI
TORRANCE COUNTY

The portion of Torrance County located in the Pecos River Basin
is a small rural area dependent upon agriculture as its primary eco-
nomic activity. The geographic area can be generally described as
consisting of the northeastern and southeastern corners of the coun-
ty, with the remainder of the county lying within the hydrologically
isolated Estancia Basin. This is an extremely small portion of the
county and thus economic value estimates have Timited accuracy in
nonagricultural sectors, although the agricultural values can be
described as more accurate due to their derivation from actual

irrigated acreage data and cropping patterns reported by the SEO.

Economic and Demographic Profile

Total population in the Pecos River Basin portion of Torrance
County was 184 in 1980, with total employment in the region of &0
according to data provided by the census (table 11.1). Of the 60
employed in 1980, 53 were employed in Tivestock production
activities. The only other significant economic activities found in
the Pecos Basin portion of Torrance County in 1980 was due to travel
along Interstate 40 and business activities principally in Clines
Corners. Total economic output in 1980 for the Pecos Basin region is
estimated to be less than $4.4 million, with nearly 87 percent of
this output estimate derived from livestock sales. The other two

sectors shown in table 11.1 present in the Pecos Basin region of
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Torrance County were retail trade and service sectors, with combined
total output estimated to be less than $600,000 in 1980. This region
{s clearly a limited economy dependent upon 1livestock markets and

interstate highway travel.

Land and Water Use Profile
The total geographic area of the Pecos River Basin portion of

Torrance County s 770,560 acres, which 1s less than 36 percent of
the total area of the county. The land forms of the region consist
principally of grassland plains, broken mesas and ridges, with sur-
face drainage consisting of intermittent streams and arroyos. Nearly
99 percent of this area is described as grazing lands in the 1975
County Profile, with approximately 82 percent of the basin area held
in private ownership (table 11.2), There are no irrigation or con-
servancy districts in Torrance County, and no significant mineral
resource deposits within the Pecos River Basin portion of the coun-
ty. There has been some 011 and gas exploration activity in the
past, but no production is currently reported.

Total withdrawals within the Pecos Basin portion of the county
were 666 acre-feet in 1980, with depletions of 652 acre-feet. Of the
total, 640 acre-feet of withdrawals and depletions were attributable
to Tivestock water demands and stockpond evaporation. The remainder
of water use was in the satisfaction of human consumption needs of
the regional population and some minor use in the retail and service

sectors, as reported in table 11.1.
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TABLE 11.2

TORRAHCE COUNTY LAND USE AND ADMINISTRATION,
(1966-1970 DATA)

Torrance Pecos River Pecos Basin
County Basin As a Percent
(Acres) (Acres) 0f County
Land Use
Total area 2,147,200 770,560 35.9%
Urban & built-up 16,444 200 1.2
Roads 16,627 5,967 35.9
Dry Cropland 51,010 3,754 7.4
Grazing lands 1,920,200 760,639 39.6
Land Ownership & Admin.
Total. area 2,147,200 770,560 35.9%
Federal lands 207,787 33,157 16.0
(Forest service) (151,283) (18,477) 12.2
(BLM) (56,017) (14,440) 25.8
(Miscellaneous) (385} (240) 62.3
State lands 299,805 105,950 35.3
Private & other misc. 1,623,308 631,453 38.9

Source: Interstate Stream Commission and N.M. State Engineer Office, County
Profile, Torrance County, New Mexico (1974), Tables 1 and 2.
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The potential of significant economic development is highly con-
strained in the Pecos River Basin region of Torrance County, with the
majority of development potential provided by improved livestock pro-
duction techniques and increases in nonagricultural activities as-
socjated with travel along Interstate 40. In accord with county-wide
trends of population and employment growth provided by Temple and
Wombold, population 1n the Pecos River Basin portion of Torrance
County was projected to grow at a 1.8 percént rate, and employment
was projected to grow at a 2.5 percént rate during the 25-year period
of projection used in this analysis.

The results of these projections are presented in table 11.3,
with the caveat that the growth rate projections are extremely high
compared to potential growth in similar areas throughout the rest of
the state. The strong growth projections for Torrance County as a
whole are based, in part, on the proximity of the western portion of
the county to Albuquerque. The Pecos Basin portion of the county
does not share this proximity and is not likely to develop in a like
manner with the rest of the county. The Pecos Basin region, on the
other hand, is of such small economic size in 1980 that even these
strong growth projections do not substantially impact on the aggre-
gate water supply and demand conditions of the Pecos River Basin as a
whole, and are thus left equivalent to county-wide trends with this
acknowledged difficulty. Total increases in water demands for the
region include a 51.3 acre-feet increase in withdrawals and 40.9

acre-feet increase in depletions per annum. Likestock production
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accounts for 32 acre-feet of these water demand increases. Increases

of less than 20 acre-feet of withdrawals and less than 9 acre~feet
depletions are required to satisfy all increases in nonagricultural

water demands in the Pecos Basin portion of Torrance County by 2005.
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CHAPTER XII
DE BACA COUNTY
De Baca County is entirely dependent upon water supplies from

the Pecos River Basin, and is a county experiencing economic diffi-
culties due to 1ts reliance upon an agricultural economic base. The
vast majority of the county land area is suitable only for rangeland,
although there 1s significant agricuiltural activities in the Pecos
River valley and the valleys of several tributaries. Water use re-
flects this dominance of agriculture, and Fort Sumner serves as the
only significant nonagricultural economic center in the county. Some
recreation activities are found at Sumner Lake (formerly Alamogordo
Reservoir), near where the Pecos River enters the county from the
north, but these recreation opportunities are 1imited due to reser-
voir Tevel fluctuation associated with irrigation deliveries to the

Carisbad Irrigation District downstream.

Economic and Demographic Profile

In 1980 De Baca County was the second least populous county in
the state, with a total population of 2,454. This represents a de-
cline of nearly 100 residents since the 1970 census, with nearly 58
percent of this rural population found in Fort Sumner. The popula-
tion of Fort Sumner, which stood at 1,427 in 1980, has declined by
more than 200 since the 1970 census, and thus, the population of the
remajnder of the county has grown slightly in the decade between cen-

suses. Total employment for the county in 1980 was 842, with more
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than 36 percent of the total county employment atiributable to agri-
culture directly (table 12.1). Total economic output for De Baca
County in 1980 is estimated to be more than $36.6 miilion, with more
than 47 percent of this total output provided by the agricultural
sector. In short, the economy of De Baca County is agriculturalily
based with nonagricultural activities strongly associated with the
health of agricultural markets.

Government is the largest nonagricultural smployer in De Baca
County. The only other relatively large emplioyment sector 1s retail
trade. Output from both retail and wholesale trade activities in the
county combined accounted for more than 36 percent of the county's
total estimated output; and, combined with agricultural output, these
three sectors provide for nearly 84 percent of total output in the
county. Agricultural outputs are predominantly livestock production,
with more than 82 percent of the value of agricultural production pro-
vided by livestock sales. TCU, services and construction also pro-
vide contributions to the 1980 output estimates, yet all nonagri-
cultural outputs must be recognized as either directly or indirectly

tied to agricultural market conditions.

Land and Water Use Profile

The total land area of De Baca County is 1,514,240 acres, with
nearly 78 percent of this area held in private ownership. Approxi-
mately 97.5 percent of this area was described as grazing land by the

1975 County Profile. and more than 21 percent of the county land area
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TABLE 12.2
DE BACA COUNTY LAND USE.

1977

Cropland

Cropped 13,230

Idle 1,250
National Forests 0

Wilderness areas 0
Public Rangeland

BLM 35,377

State 283,325

National Forest 0

Bureau of Rec. 4,991
Commercial Forest Area

Public 0

Private 0
Parks

State 11,227

Game & Fish 2,000

Federal 0
Defense 0
Urban & Built-Up 2,100
Airports 960
Highways & Roads 9,932
Energy Transmission Corridors 1,200
Railroads 800
Population 2,600
Assessed Valuations of:

Real Estate ($000s) 9,940

Percent Residential

Percent Non-residential

Percent 0i1/Gas

Note: Total Area: 1,514,240 Acres.

Water Area:

1977-1982, Research Report 532, Ag
Las Cruces, New Mexico:

3,760 Acres.
Source: Joel A. Diemer and Joy F. Morrison

1980

10,790
3,830

35,377
283,325
0

4,99

0
0

11,227
2,000

2,100
960
9,996
1,212
800
2,454

11,299

1982

14,210
790

35,377
283,325

4,991

OO

11,227 °
2,000

2,100
960
9,996
1,219
800
2,400

12,480
11.22
77.89

» New Mexico Land Use by County,
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ricultural Experiment Station,
New Mexico State University, 1984,



is publicy owned rangeland (table 12.2). In 1980 10,970 acres were
irrigated in De Baca County with more than 73 percent of this area
irrigated hay or pasture. Sumner Lake State Park, associated with
Sumner Lake, is the only significant recreation facility in the
county. The landscape of De Baca County consists of rolling plains
and mesas that are bisected by the Pecos River in the eastern part of
the county. Intermittent arroyos enter the river on both sides as it
travels southward. The only notable surface water tributaries, which
are perennial in some reaches, are Conejo, La Mora and Yeso Creeks.
Vegetation throughout the majority of the county is native

grassland. There is some sand and gravel production in the county,
and some recent o1l and gas exploration activity has occurred, but no
significant mineral resource deposits (except sand and gravel) are
found in De Baca County.

Water use in De Baca County 1s from both surface and groundwater
sources., All surface water use is for agriculture, and there is also
some significant groundwater use by the agricultural sector as well.
Surface water irrigation in the Fort Sumner region has been continu-
ous for more than 100 years, with all irrigated lands within the coun-
ty included in the Fort Sumner Underground Water Basin, which was
first declared by the state engineer in 1964, Surface water irriga-
tion in the county is within the Fort Sumner Irrigation District and
In the Pecos River valley south of the district to the county Tine,
with groundwater irrigation principally in the irrigated areas north-
east of Fort Sumner along Truchas Creek. Water levels have remained

fairly stable in the aquifers supplying groundwater to the several
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hundred wells in all parts of the county. In a 1970 report by
Mourant and Shomaker for the State Bureau of Mines, it was reported
that the chemical quality of groundwater is variable, with two-thirds
of the water samples containing suifate levels greater than those rec-
ommended for domestic supplies but suitable for irrigation and stock
use. Most groundwater wells are relatively shallow (less than 200
feet). Mourant and Shomaker concluded with respect to new ground-
water supply development that "(t)he only foreseeable development of
irrigation supplies is expansion of the existing irrigation areas
(which are) subject to the regulation of the State Eng1neer.“1

Total water use for 1980 is shown in table 12.1, with more than
99 percent of both withdrawals and depletions attributable to agri=-
cultural uses. Irrigated pasture and hay production provides for
approximately 80 percent of all water use (both withdrawals and de-
pletions) in the county, with the only major water use identified in

table 12.1 being for satisifcation of human consumption requirements,

Potential economic development of De Baca County must be con-
sidered highly Timited in light of observed population, employment,
and agricultural market trends. For the projections of economic
development and water use provided in table 12.3 there was reliance
on the Temple and Wombold projections which reflect a long-term pop-
ulation growth rate of 0.9 percent and a employment growth rate of

1.2 percent. The projections of changes in harvested crop output
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were based on the assumption that a 10 percent increase in output
would occur during the 25-year projection period, with a
corresponding 5 percent total increase in output from the irrigated
pasture and hay sector. Total value of 1ivestock production is as-
sumed to increase 5 percent during the projection period. There is
also assumed a 10 percent increase in the efficiency of groundwater
use by the harvested crop sector, and a 5 percent increase in the
efficiency of all other agricultural crop water uses.

The largest projected water demand increase in De Baca County in
the Z5~year growth projection is in the harvested crop sector, with a
312 acre~feet increase in withdrawal demand and 99 acre-feet increase
in per annum depletion demands. Increases in livestock water demands
are more than offset by declines in the total demands of irrigated
pasture and hay production. In total, water withdrawals are pro-
Jected to increase 395 acre-feet per annum in the year 2005, with a
corresponding 177 acre-feet increase in depletion demands. Again,
the majority of these increases are found in the harvested crop sec-
tor, with nominal increases in all other sectors of the De Baca

County economy.
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CHAPTER XII
ENDNOTES

1 W.A. Mourant and J.W. Shomaker,
of De Baca County, New Mexico, Ground Water Report 10, State

Bureau of Mines and Mineral Resources, Socorros New Mexico: New
Mexico Institute of Mining and Technology. 1970, p. 26.
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CHAPTER XIII
ROOSEVELT COUNTY

The portion of Roosevelt County that 1s located in the Pecos
River Basin is described generally as the western ¥panhandie" region
of the county (map 3.2). The definition of enumeration district
boundaries provided by the 1980 census does not correspond at all
closely with the hydrologic boundary definition. Thus, nonagri=-
cultural economic activities could not be assessed for use in the
water demand projections. The small towns of Keﬁna; Tolars and
Krider are a part of this region, but are not large enough to be
assigned "place® status by the census and are therefore not specifi-
cally described herein. The population data for the area is based on

the SEO 1980 Water Use by Categories report, which is also the source

for all water use data presented hers.

The total population of the Pecos River Basin portion of
Roosevelt County was estimated to be 376 in 1980, comprising less
than 2.4 percent of the total population of the county (table 13.1).
Although there is 1ikely some small level of nonagricultural economic
activity in the Pecos Basin portion of the county, this activity
could be specifically identified and therefore must be ignored in the
following anlaysis. No information could be relied upon to estimate
agricultural employment in the region, but the value of sales as-

sociated with agricultural production activities in the Pecos River
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Basin portion of Roosevelt County, based on cropping patterns and
1980 value of sales in Roosevelt County, was slightly greater than
$1.1 million. The largest contribution to this agricultural output
came from peanut production, with nearly twice the value of produc-
tion of the next largest harvested crop produced (sorghum for

grain). More than 74 percent of the total value of agricultural
production in the region was derived from livestock sales, allowing a
characterization of the region as an economy based largely on live-

stock production activities.

Land and Water Use Profile

The total area of the Pecos River Basin portion of Roosevelt
County encompasses 231,680 acres, which is approximately 14.7 percent
of the total land area of the county. More than 80 percent of this
total area was classified by the 1975 County Profile to be grazing
lands, with nearly 59 percent of the Pecos Basin region held in pri-
vate ownership (table 13.2). State lands account for more than 28
percent of the area, and there must alsc be noted a significant acre-
age considered to be dry cropland reported in the 1975 SEO report.

A total of 1,180 acres were irrigated in 1980, with total with-
drawals reported to be 2,009 acre-feet and total depletions of 1,589
acre-feet by the agricultural sectors (table 13.1). The only surface
water depletions in the region were provided by stockpond evapora-
tion. Total demands for the population of the region amounted to 23

acre~feet withdrawal and 12 acre-feet deplietion in 1980.
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TABLE 13.2

ROOSEVELT COUNTY LAND USE AND ADMINISTRATION.
(1966-1970 DATA)

Roosevelt Pecos River Pecos Basin
County Basin As A Percent
(Acres) (Acres) 0f County
Land Use
Total area 1,572,480 231,680 14.7%
Urban & built-up 18,000 50 0.3
Roads 15,460 2,275 14.7
Cropland 461,700 18,802 4.1
(Irrigated) (103,700) (2,080) 2.0
(Dry) (358,000) (16,722) 4.7
Defense 22,120 22,120 100.0
Parks, F.& W.L. 19,571 1,760 8.0
Grazing lands 1,032,386 186,673 18.1
Land Ownership & Admin.
Total area 1,572,480 231,680 14.7%
Federal lands 38,577 30,530 1.9
(BLM) (16,397) (8,410) 51.3
(Defense) (22,120) (22,120) 100.0
State lands 211,140 65,327 30.9
Private & other mjsc. 1,322,823 135,823 10.3

Source: Interstate Stream Commission and N.M. State Engineer Office, County
Profile, Roosvelet County, New Mexico (1974), Table 1 and 2.
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Deve P c

The potential development of the Pascos River Basin region of
Roosevelt County is entirely dependent upon the agricultural market
conditions. Because all water use is from groundwater sources, crops
of Tow value relative to water use demands are not 1ikely to flour-
ish, and there will be much concern regarding the efficiency of water
use in agricultural production--a concern this region shares with the
remainder of Roosevelt County. It is assumed in the projections pre-
sented in table 13.3 that there will be a total 15 percent increase
in the value of harvested crop production during the 25-year projec-
tion period, a total 10 percent increase in the value of output from
irrigated pasture and hay production, and a 5 percent increase in the
value of 1ivestock sales during the 25-year period of projection.
The slightly stronger growth of agricultural output in this county as
compared to other counties in this analysis reflects the predominant
use of groundwater and the corresponding (increasing) pumping costs
associated with this groundwater's use, which are assumed to provide
strong motivation for implementation of improved farm management
techniques when possible. Likewise, there is an assumed 10 percent
increase in the efficiency of groundwater use associated with this
increased harvested crop production, and a 5 percent increase in the
efficiency of water use in the irrigated pasture and hay production
sector. FPopulation growth in the region, corresponding to population
growth throughout the county, is anticipated to occur at a 0.8

percent annual rate,
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Total increases in water demands associated with these growth
projections amount to 85.5 acre-feet of withdrawals and 65.9
acre-feet of depletions. Approximately 55 percent of these increased
water demands are associated with increases in harvested crop produc-
tion, with total annual increases in water demands of the region's
populous being 8.2 acre-feet of withdrawal and 4.3 acre-feet of de-
pletion by the year 2005. It would seem that these are largely
nominal increases in water demand conditions when considered a part

of the Pecos River Basin as a whole.
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CHAPTER XIV
LINCOLN COUNTY
Lincoln County is one of the most diverse counties included in

this anlaysis both geographically and economically. The recreation
opportunities provided by the alpine environments of its central and
western regions contrast dramatically with the agricultural based
economy of its eastern region. Water supply and demand issues are
currently a substantial topic of Titigation and discussion, with
econcmic development potentials, in part, having been limited for
years as a result of water resource scarcity. Part of Lincoln Coun=-
ty, particularly the western and west-central portions of the county,
are Jocated in the Tularosa Basin and are not served by Pecos Basin
water resources. This is only partially true. Because Alamogordo
and several smaller communities in the Tularosa Basin are served by
water delivered from a pipeline originating at Lake Bonito in the
Pecos River Basin drainage. Adjustments will be made when necessary
to reflect the interbasin use of water, and, where otherwise not spe-
cifically identified, all water use and economic activities reflect

only circumstances of the Pecos River Basin area of Lincoln County.

Economic and Demographic Profile

The total popd]ation of Lincoln County in the Pecos River Basin
was 9,367, consisting of nearly 56 percent urban residents and re-
presenting more than 85 percent of the total Lincoln County popula-

tion in 1980. The combined populations of Ruidoso and Ruidoso Downs
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provide the county with its only urban area (i.e., population greater
than 2,500), with these communities serving as the center for nonagri-
cultural economic growth, which has been strong throughout the last
15 years. Between the 1970 and 1980 censuses, the population of the
county grew at a very strong 4.5 percent annual rate. The nonagri-
cultural base of the economy is clear in that more than 86 percent of
total employment was in nonagricultural sectors. Service was the
leading employment sector in 1980, providing 810 jobs or nearly 23
percent of the total employment in the Pecos Basin portion of Lincoln
County. Retail trade, government, and construction sectors also pro=-
vided significantly to employment in the region, with gngcu]tural
employment accounting for slightly more than 13 percent of total
Pecos Basin employment in Lincoln County during 1980 (table 14.1).

It should be noted that employment growth in the trade and services
sectors has been very strong, with growth in the trade sectors at an
average annual rate of 7.6 and growth in the service sector at a 8.5
percent average annual rate between 1970 and 1981,

Total economic output for all sectors of the Pecos River Basin
economy in Lincoln County is estimated to be nearly $161.8 million in
1980, with more than 37 percent of this output provided by retail
sales. Retail trade 1s clearly the most important sector to the
regional economy both in terms of employment and estimated output,
with construction, the second largest sector the Pecos Basin region
of Lincoln County, providing an output contribution to the regional
economy less than half as large as provided by the retail trade sec-

tor. Other nonagricultural sectors of importance include wholesale
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trade, services and TCU, The agricultural economy of the Pecos River
Basin portion of Lincoln County provided approximately $15.9 million
to the output of the region, but this contribution amounted to less
than 10 percent of the total output of the regional economy.

The large retail trade and service sectors provide significant
evidence of the importance of the recreational resources to the econ-
omy of the Pecos River Basin region in Lincoln County. Although
there is some concern with respect to the seasonal nature of this re-
creational activity, efforts are being made to make fuller use of the
recreational facilities on a year round basis. The limited agricul-
tural base of the region is not Tikely to decline rapidly, as the
acequias have in some cases continued to provide water deliveries to

irrigated lands for more than a century.

Land and Water Use Profile

The Pecos River Basin portion of Lincoln County is topographical~
1y defined by series of mountains, starting at the northern boundary
of the county with Gallinas Peak and extending south in the Jicaril-
la, Capitan, and Sacramento Mountains. East of these mountains the
Pecos River drainage consists in 1ts northern parts of rolling hills,
mesas, and arroyos, and moving south in the county the land forms
become increasingly mountainous in the Rio Hondo drainage. The total
area of the Pecos River Basin drainage in Lincoln county is 2,291,200

acres, comprising nearly 74 percent of the total area of the county.
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TABLE 14.2

LINCOLN COUNTY LAND USE AND ADMINISTRATION.
(1966-1970 DATA)

Lincoln Pecos River Pecos Basin

County Basin As A Percent

(Acres) (Acres) 0f County

Land Use
Total area 3,109,760 2,291,200 73.7%
InTand waters 173 100 57.8
Urban & built-up 20,837 19,837 95.2
Roads 15,265 11,247 73.7
Cropland 5,240 4,490 85.7
(Irrigated) (4,940) (4,490) 100.0
Commercial timber 304,375 303,080 99.6
Grazing lands 2,569,921 1,952,446 76.0
(Non~-comm. timber) (425,360) (388,968) 91.4
(Range Tands) (2,144,561) (1,563,478) 72.9
Land Ownership & Admin.

Total area 3,109,760 2,291,200 73.7%
Federal Tlands 1,103,482 760,171 68.9
(Forest service) (400,414) (300,077) 74.9
(BLM) (563,368) (458,494) 81.4
(Miscellaneous) (1,600) (1,600) 100.0
State lands 300,841 167,011 55.5
Private & other misc. 1,705,437 1,364,018 80.0

Source: Interstate Stream Commission and N.M State Engineer Office, County
Profile, Lincoln County, New Mexico (1974), Tables 1 and 2.
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TABLE 14.3
LINCOLN COUNTY LAND USE.

1977

Cropland

Cropped 5,750

Idle 860
National Forests 398,738

Wilderness areas 38,813

National grasslands 0
Public Rangeland

BLM 518,774

State 276,012

Natijonal Forest 215,621

Bureau of Rec,. 0
Commercial Forest Area

Public

Private
Parks

State - 463

Game & Fish 0

Federal 0
Defense 193,486
Urban & Built-Up 17,565
Airports 359
Highways & Roads 15,266
Energy Transmission Corridors 2,744
Rajlroads 2,121
Population 10,400
Assessed Valuation of:

Real Estate ($000s) 65,218

Percent Residential

Percent Nonresidential

Percent 0il/Gas

Note: Total Area: 3,109,760 Acres,

Water Area:

173 Acres,

1980

5,430
1,180

398,775
38,813
0

517,259
276,012
215,621

0

463
0
0

141,330
17,565
359
15,360
2,812
2,121
10,997

81,554

1982

4,620
1,990

398,720
38,813
4]

517,259
276,012
215,621

0

465
0
0

175,592
20,787
359
15,389
2,858
2,121
12,200

102,756
30.4
69.6

0

Source: Joel A. Diemer and Joy F. Morrison, New Mexico Land Use by County,
1977-1982, Research Report 532, Agricultural Experiment Station,

Las Cruces, New Mexico:
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Private land ownership accounts for approximately 60 percent of the
Pecos Basin area, and more than 85 percent of the Pecos River drain-
age in Lincoln County is described as committed to grazing use
(tables 14.2 and 14.3).

The recreational resources provided by the mountainous areas of
Lincoln County are also the source of much economic activity for the
county. Portions of Cibola and Lincoln National Forests are within
the Pecos River drainage of Lincoln County, with more than 13 percent
of the total area of the basin held as National Forest. It 1s not-
able that more than 95 percent of the urban and built-up areas of
Lincoln County are within the Pecos River drainage, as can be seen in
table 14.2.

Most of the irrigated lands in Lincoln County are found in the
narrow valleys of the Rio Ruidoso, Rio Bonito, and the Rio Hondo.
Ownership is generally in small tracts, most of which are under 50
acres in size. There are no organized irrigation districts in
Lincoln County, although several community acequias act as informal
irrigation organizations., All of the area 1rf1gated along the Rio
Hondo and its tributaries in Lincoln County are included in the Hondo
Underground Water Basin declared by the state engineer in 1953. The
largest percentage of irrigated acres in the Pecos Basin portion of
Lincoln County are served by a combination of surface and groundwater
sources, with numerous irrigation wells located in the alluvial
aquifer of the Rio Hondo and its tributaries. In 1980, 4,870 acres
were irrigated within combined surface and groundwater sources of

supply in the Rio Hondo and its tributaries. Nearly 62 percent of
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the irrigated acres were planted pasture, and more than 650 acres in
apple {(and other) orchards. Total withdrawals from all sources of
water supply in the Pecos Basin portion of Lincoln County during 1980
were 24,981 acre-feet. Depletions in 1980 were 11,729 acre-feet,
with approximately 87 percent of all withdrawals and depletions
applied to agricultural uses. As can be seen in table 14.1, the
agricultural uses were dominated by irrigated pasture and hay. Other
significant water using sectors include services, construction, and
TCU, with the largest nonagricultural use of water in 1980 for the
consumption needs of the population in the Pecos River Basin portion

of Lincoln County.

Economic_Development and Water Use Projections

The growth and development of the Pecos River Basin region of
Lincoln County is 1ikely to continue to be dependent upon recreation
activities. The skiings, horse racing, and mountainous environs will
serve as the basis for general expansion of all sectors with contin-
ued domination of the trade and service sectors. Population growth
in the Pecos Basin portion of Lincoln County is projected to grow at
a relatively slow 0.8 percent per annum over the 25-year projection
period, and employment growth is anticipated to be at a much stronger
2.3 percent annually during the projection period. During the projec-
tion period there is also anticipated completion of the adjudication

of water rights on the Rio Hondo and its tributaries, including the
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rights of the Mescalaro Apache Indians whose reservation is located
in the Rio Hondo drainage of Otero County adjacent to the southern
boundary of Lincoln County.

Total projected increased water demands by the year 2005 in the
Pecos River Basin region of Lincoln County are substantial. Total
withdrawal demand is anticipated to increase more than 4,891 acre-
feet, with corresponding increases in depletion demands of 2,185
acre~feet (table 14.4). Approximately 50 percent of these increased
water demands come from expanded economic activity in the services
and construction sectors. Other significant increaes in water de-
mands occur as a result of increased trade and TCU activities, and it
must also be noted that increases in agricultural water use demands
are relatively minor compared to the increased demands associated
with nonagricultural growth in the Lincoln County economy. " Total
water use demand in 2005 will sti11 be dominated by agriculture, but
the majority of increases in demands in the Pecos River Basin portion
of Lincoln County will be the result of growth in the nonagricultural

economy.
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CHAPTER XV
CHAVES COUNTY

Chaves County is the most urban and economically diverse county
in the Pecos River Basin. At the same time, water use in Chaves
County is greater than total water use in any other county of the
Pecos Basin, with the great majority of use in agriculture. Indeed,
in many senses Roswell is the urban center for most economic activi-~
ties in southeastern New Mexico, with the other major urban areas of
the region dependent upon single industries or industry groups for
their economic bases. The water supply problems of the Roswell
Basi{n--a declared underground water basin which was first regulated
by the state engineer in 1937--are also among the most severe found
in the Pecos Basin. Litigation has become commonplace in this region
with respect to nearly all changes in place or purpose of use of the
exiting water rights, and the boundaries of the underground basin
have been extended nine times. Priority calls by senior right
holders have become more than a Jegal theory in this portion of the
Pecos River Basin, and it can be anticipated that water availability
circumstances, which have resulted in priority calis by downstream
senior right holders, can only become an increasingly severe problem

over the next 25 years.

Economic and Deomographic Profile
The total population of Chaves County was 51,103 in 1980, with

an urban population in Roswell of 39,676--or nearly 78 percent urban
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population. The population of the county as a whole grew at a 1.7
percent average annual rate between the 1970 and 1980 censuses, with
somewhat more rapid growth observed during the last several years of
the decade. Table 15.1 provides details of population and employment
in Chaves County for 1980. Total empioyment in 1980 was 18,725, with
less than 11 percent of total Chaves County employment provided by
agriculture. Clearly, nonagricultural jobs dominate employment in
the county, and nonagricultural employment has experienced healthy
growth at a 3.6 percent average annual rate between 1970 and 1981,

The combined (wholesale and retail) trade sectors provided the
most jgbs in Chaves County, with 1980 employment in the trade sectors
providing nearly 23 percent of total employment. Other large
employment sectors were government, services and manufacturing, with
the sum of the four largest employment sectors accounting for more
than 72 percent of the total county employment in 1980. As can be
seen in table 15.1, employment is broadly distributed among many
economic sectors.,

Total value of econmic output in 1980 for Chaves County is
estimated to be approximately $1.1 billion. Durable manufacturing
and retail trade dominate this output estimate, with these two sec-
tors combined providing more than 45 percent of the total value of
output in the county. Agriculture accounted for nearly $160 million
in output, but this contribution amounted to only slightly more than
14 percent of the total output estimate for Chaves County in 1980.
Crude petroleum and natural gas extraction provided an additional $91

million to output estimate. It must be noted that the combined
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manufacturing and trade sectors provided for nearly 61 percent cf the
total output of the Chaves County economy. The diversity of the
Chaves County economy mﬁst be acknowledged as highly sigificant to
the stability of the community, and aliows for more balanced economic

growth 1n the future.

Land and Water Use Profile
The total area of Chaves County is 3,900,800 acres, with more

than 95 percent of the total land area within the hydrologic bound-
aries of the Pecos River Basin. The southwestern corner of the
county is located in the Rio Grande Basin, and a small sliver of the
eastern boarder of Chaves County is part of the Southern High Plains
as defined by the caprock which separates the two basins. The areas
outside of the Pecos River Basin are described by the 1975 County
Profile as nearly 99 percent grazing lands, and thus their economic
value to the county as a whole is so small that their treatment as a
portion of the Pecos River Basin is largely insignificant.

As can be seen in table 15.2, public rangeland accounts for near-
1y 48 percent of the total land area of Chaves County. Private lands
described in the 1975 County Profile account for nearly 50 percent of
the total land area of the county. Total irrigated acreage in 1980
amounted to 104,580 acres, or less than 3 percent of the land area of
Chaves County. The landscape of Chaves County consists of grassiands
interrupted with rollings hiils and arroyos, and more than 40,000

acres of Lincoln National Forest is located in Chaves County. The
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TABLE 15.2
CHAVES COUNTY LAND USE.

1977
Cropland
Cropped 91,030
Idle 8,540
National Forests 40,332
Wilderness areas 0
National grasslands
Public Rangeland
BLM 1,166,034
State 669,401
National Forest 20,729
Bureau of Rec. 0
Commercial Forest Area
Public 0
Private 0
Parks
- State 1,647
Game & Fish 179
Federal 23,789
Defense 0
Urban & Built-Up 14,330
Airports 5,029
Highways & Roads 22.890
Energy Transmission Corridors 4,652
Railroads 2,376
Population 49,700
Assessed Valuation of:
Real Estate ($000s) 114,331

Percent Residential

Percent Nonresidential

Percent 0i1/Gas

Note: Total Area: 3,900,800 Acres.

Water Area:

1,128 Acres.

1980

92,580
6,990

40,332

1,175,938
669,401
20,729

0

0
0

1,647
179
23,189

0
14,330
5,029
22,891
4,667
2,376
51,103

172,860

1982

96,470
4,830

40,332

1,175,938
669,401
20,729

0

1,647
179
25,189

0
14,330
5,029
23,019
4,674
1,407
54,500

222,836
29.8
70.2
52.3

Source: Joel A. Diemer and Joy F. Morrison, New Mexico Land Use by County,
1977-1982, Research Report 532, Agricultural Experiment Station,

Las Cruces, New Mexico:
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Pecos River flows from north to south through the center of the
county, with the larger tributaries, all joining the river from the
west, being Arroyo del Macho, Rio Hondo, Rio Felix, and Walnut
Creek. There are several recreation areas in the county, with the
two largest areas being Bottomless Lake State Park and the combined
Bitter Lake/Salt Creek Wilderness areas.

Most of the irrigated acreage of Chaves County 1s located in the
Roswell Basin 1n the general vicinity of Roswell. Census of agricul-
ture data indicates that about 60 percent of the irrigated farms afe
200 or more acres, and SEOC water use data shows that approximately 88
percent of all water use is from groundwater sources. The only sur-
face water use is In agriculture, and there is no surface storage in
Chaves County for regulation. There are portions of four underground
water basins in Chaves County which have been declared by the state
engineer encompassing all the irrigated acreage of the county, includ-
ing Fort Sumner Underground Water Basin, Roswell Underground Water
Basin, Penasco Underground Water Basin, and Lea County Underground
Water Basin (appendix B). There are three organized conservancy and
irrigation districts in Chaves County., including the Pecos Valley
Artesian Conservancy District, the Upper Felix Artesian Conservnacy
District, and Hagerman Irrigation Company.

Of the total, 104,580 irrigated acres in 1980, approximately 83
percent were planted in harvested crops, with the remainder in irri-
gated pasture and hay. Cotton accounted for nearly 47 percent of the
total harvested acreage, and alfalfa provided for approximately 75

percent of the irrigated pasture and hay acreage. Livestock feed
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lots in the Roswell area have become very significant over the last
several decades, and livestock production provided nearly 75 percent
of the total value of agricultural output in 1980. It must be recog-
nized that, although agriculture provided for less than 15 percent of
the total output in Chaves County during 1980, agriculture accounted
for more than 95 percent of total water withdrawals and depletions in

the year.

Economic Development and Water Use Projections

The diverse economic activities that are found in Chaves County
also provide for a healthy climate in which economic growth may
occur. Long~term population growth for the county is projected at a
1.2 percent average annual rate during the 25~year projection period,
and employment growth is projected at a 2.6 percent average annual
rate. It is assumed in these projections that water supplies will
not constraint growth, although included in these growth projectons
are some assumptions regarding the increased efficiency of water use
associated with a general perception of water scarcity in the county.

The projections provide for a total increase in annual with-
drawals by the year 2005 of 6,217 acre-feet, and a total increase in
annual depletion demands of 579 acre-feet over their 1980 levels
(table 15.3). These substantial increases may not be as dramatic as
anticipated, and this is largely due to the substantially reduced
water demands of the agricultural output and efficiency of water

use. The projections assumed a total 15 percent increase in output
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of harvested crops in 2005 and a 10 percent total increase in value

of 1ivestock production. Associated with these increased output
estimates, the agricultural sectors of Chaves County are also antici-
pated to increase the efficiency of water use. Efficiency of ground-
water use in harvested crop production is projected to increase a
total of 10 percent in 25-years, and the efficiency of surface water
use by this sector is projected to improve a total of 5 percent over
the projection period. The efficiency of both surface and ground-
water use in irrigated pasture and hay production is projected to
increase a total of 5 percent during the projection period. These
output and efficiency changes in the agricultural sectors are signifi-
cant simply because they result in a more than 10,000 acre-feet re-
duction in withdrawal demands, and a more than 7,500 acre-feet reduc-
tion in depletion demands. These reduced agricultural water use de-
mands in Chaves County reflect only general water scarcity conditions
in the county, and are not direct retirements of irrigation rights in
favor of nonagricultural uses. These output and efficiency changes

in the agricultural sector are more properly characterized as improve-
ments in agricultural technology, which as a by-product make avail-
able water for alternative uses.

Nonagricultural sectors of the Chaves County economy that have
the largest increases in water demands include TCU, durable manufac-
turing, retail trade, and service sectors. Increased demands of the
Chaves County population is not as significant as in several of the
nonagricultural economic sectors. In conjunction with these in-

creased water demands, an increased dependence on groundwater
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resources of the county, must be acknowledged which is not reflected
in the projection presented in table 15.3. The surface water
priority call of the Carlsbad Irrigation District (CID). which is
presently in litigation, will 1ikely force increased reliance on
groundwater resources due to their more assured supply in light of
decreased surface flows available for appropriation in Chaves County
(assuming CID is, at least in part, successful in their challenge of
Junior rights). The outcome of this litigation is not a subject of
speculation here, and is only noted for informational purposes as it
potentially affects water supply and demand conditions in Chaves
County. To summarize, scarce water resources of Chaves County are
likely to become significantly more scarce during the 25-year

projection period herein discussed.
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CHAPTER XVI
OTERO COUNTY
The economy of the Pecos River Basin portion of Otero County is

substantially different from the economy of the remainder of the
county. The Pecos Basin region is highly dependent on recreational
resources and corresponding travel and tourism activities. A sub-
stantial portion of the Pecos River Basin in Otero County is
Mescalero Apache Indian reservation, and the majority of the area is
mountainous. Water demands are currently not large., but supplies are
extremely 1imited and economic development in the Cloudcroft area re-
suiting from increased recreational use of the region will make the
resources which are available even more scarce relative to future

demands.

Economic _and Demographic Profile

The total population of the Pecos River Basin region in Otero
County was 2,600 in 1980, representing less than 6 percent of the
total population of the county (table 16.7). Cloudcroft is the
largest community in the Pecos Basin area with a 1980 population of
521, or 20 percent of the total population of the region. Population
growth in Otero County between the 1970 and 1980 censuses was very
slow, averaging 0.8 percent per annum during the period. Although
some agriculture is found in the region, recreation activities are

more important to the future economic development of the Pecos River
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Basin portion of Otero County. Total employment in the Pecos Basin
region in 1980 was 1,122, with slightly more than 9 percent of total
employment provided agricﬁ]tural activities.

Government employment in the Pecos River Basin region of Otero
County, standing at 592 jobs in 1980, was more than twice as large as
the next largest employment sector (services), with nearly 53 percent
of all employment in the region provided by the government sector.
Services and agriculture were also significant employment sectors in
the Pecos Basin region of Otero County, as can be seen in table
16.1. Employment in the construction, manufacturing and trade sec-
tors was approximately equal in 1980, with nonagricultural jobs pro-
viding for more than 90 percent of the employment in the region in
1980.

The estimated value of total economic output from the region in
1980 is $16.3 million, with more than 24 percent of this output from
the service sector. Although agriculture is not large in an employ-
ment sense, the value of output from agriculture activities was great-
er in 1980 than output from any other sector of the Pecos River Basin
economy In Otero County, with the value of agricultural products
standing at nearly $4 million in 1980. Livestock sales in 1980 pro-
vided for more than 83 percent of the total agricultural output for
the Pecos Basin portion of Otero County. Output from the agricul-
tural and service sectors, combined with the slightly lesser outputs
of the construction and trade sectors, account for nearly 86 percent
of total output estimated for the Pecos River Basin region of Otero

County in 1980.
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l.and_and Water Use Profile

The total area of the Pecos River Basin portion of Otero County
is 838,400 acress comprising approximately 19.7 percent of the total
county land area, MWMost of the arsa of the Pecos River drainage is
high mountainous country, with the headwaters of the Rio Penasco and
its tributaries rising out of the sast and southsast Tlanks of the
Sacramento Mountains. As can be seen in table 16.Z, approximately 38
percent of the total Pecos Basin drainage area is part of the
Mescalero Apache Indian reservation, with the combined federal and
Indian lands accounting for more than 83 percent of the total Tand
area of the Pecos River Basin in Otsre County. Nearly 50 percent of
all lands incliuded within the Pecos drainage of Otero County are con-
sidered suited to grazing, and private Tands amount to only slightly
more than 16 percent of the total basin area in the county.

With 356,025 acres of the Pecos River Basin area in Ofero County
part of the Lincoin National Forest, recreation opportunities are
abundant. Some nonmetallic minsral resources (sand and gravel) are
produced in the Pecos Basin portion of Otero County. and there are
also limlted commercial timber operations. VYegetaiion 1n the Pecos
drainage consists principally of ponderosa pine, spruce, and fir in
the higher elevations, and woodlands {pinon, juniper) and grasslands
in the lower elevations.

Of the 1,700 acres irrigated in 1980, nearly 57 percent was in
irrigated pasture and hay. Most irrigated lands are served by either

groundwater or combined surface and groundwater sources of supply.
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TABLE 16.2

OTERO COUNTY LAND USE AND ADMINISTRATION.
(1966-1970 DATA)

Otero Pecos River Pecos Basin

County Basin As A Percent

(Acres) (Acres) Of County

Land Use

Total area 4,248,320 838,400 19.7%
Urban & built-up 33,623 3,635 10.8
Roads 15,230 3’0061 19.7
Cropland 16,000 2,800 1 8.4
(Irrigated) (14,900) (1,700) 11.4
(Dry) (1,700) (1,100) 100.0
Grazing lands 2,223,875 474,100 21.3
(noncomm. timber) (360,067) (61,176) 17.0
(Range Tands (1,863,808) (412,924) 22.2
Commercial timer 493,305 356,309 72.2

Land Ownership & Admin.

Total area 4,248,320 838,400 19.7%
Indian lands 460,255 319,338 69.4
Federal lands 2,886,626 378,065 13.1
(Forest service) (543,922) (365,025) 67.1
(BLM) (941,526) (22,040) 2.3
State lands 449,908 4,280 1.0
Private & other misc. 457,531 136,717 30.3

1 Reflects irrigated acreage reported elsewhere in County Profile by SEQ due
to assumed error in Table 1 of report.
Source: Interstate Stream Commission and N.M. State Engineer Office, County
Profile, Otero County, New Mexico (1974), Table 1 and 2.
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There are no organized irrigation districts in the Pecos Basin drain-
age of Otero County, and all irrigated lands are included with the
Penasco Underground Water Basin (appendix B). The major irrigated
crops, in descending order of acreage magnitude. include alfalfa,
small grains and orchards. Total water withdrawals in 1980 were
6,951 acre~feet (table 16.1), with total depletion in the Pecos River
drainage of Otero County 3,271 acre-feet. More than S7 percent of
the total water use in the region was for {rrigated agriculture, with

the next largest use in the satisfaction of human consumption needs

of the regional population,

The population of the Pecos River Basin portion of Otero County
is anticipated to grow at a long-term average rate of 1.4 percent per
annum, with corresponding employment increases in the region of 2.3
percent per annum. The continued development of the recreational
facilities is 1ikely to provide the primary source of this growth and
economic development. The active role adopted by the Mescalero
Apache Indians in the development of the recreational resources of
their reservation will be the principal source of this recreational
development in the Pecos River Basin region of Otero County,

The total value of harvest crop production from the irrigated
lands of the Pecos drainage in Otero County is projected to increase
a total of 15 percent, while total output of irrigated pasture and

hay production is expected to increase a total of 5 percent during



the 25-year projection period. Even with increased use efficiencies
in the agricultural sectors, the water demands of agriculture are
.projected to increase by 2005. Total increased withdrawals demands
in the Pecos River Basin portion of Otero County are projected to be
477 acre~feet, with corresponding increased depletion demands of 222
acre-feet by 2005. The majority of these increased demands come from
the agricultural sector, as can be seen in table 16.3. The location
of irrigated lands in the Penasco Underground Water Basin, the water
right claims of the Indians which remain unresolved at this time, and
the substantial dependence upon groundwater resources all serve as
significant constraints on the potential development of additional
water resources for satisfaction of these increased water demands.

No attempt 1s here made to reconcile the increased demands with the
Timited availability of water, although it should be noted that the
magnitude of these increases are not substantial in relation to other

demand increases projected for the Pecos River Basin by 2005.
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CHAPTER XVII
EDDY COUNTY
Eddy County provides for the largest economic output and the

second largest number of jobs of all the counties comprising the
Pecos River Basin in New Mexico. Mineral extraction dominates eco~
nomic activity, although Eddy County also possess substantial agri-
cultural and recreational resources which provide some diversity to
the economy of the county. Water resource supplies are substantial
but highly constrained by declared undergroﬁnd basin restrictions,
and by significant litigation of water right attributes. The county
has two urban areas, Artesia and Carlsbad, and most economic activi-
ties revolve around these urban centers in Eddy County. Economic
development conditions must be considered fragile due to the depend-

ence on extractive industry and agricultural market conditions.

Economic_and Demographi¢c Profile

The total population of Eddy County in 1980 was 47,855. The
county includes two urban areas: Artesia with a popu?étTon of
10,385, and Carlsbad with a population of 25,496. The urban popula-
tion was 75 percent of the total popuiation of Eddy County in 1980,
and at the same time both urban areas serve as the hub for the agri-
cultural regions of the county. The population of Eddy County has
vacillated between growth and deciine over the past 15 years, al-
though census data for 1970 and 1980 indicate that the population of

the county experienced an annual average growth rate of 1.5 percent
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during the decade of the 1970s. The population growth trend fluctua-
tions reflect the dynamic conditions of extractive resource markets
during the 10~year period, and also suggests concern with respect to
future growth conditions in Eddy County.

Total employment in Eddy County during 1980 was 17,660, with
less than 6 percent of total empioyment provided by agricuiture, and
nearly 25 percent of all employment provided by the extractive (and
refining) industries of Eddy County (tablie 17.1). The mineral re-
sources of Eddy County consist of potash and other soluable salt
minerals, petroleum and natural gas, industrial stone, sand, gravel,
and other scattered metallic and nonmetalliic minerals. Eddy County
has consistently ranked second 1n the state (behind Lea County) in
o011 production, and in 1982 ranked third (behind San Juan and Lea
counties) in gas production. Other large employment sectors in Eddy
County in 1980 included services, retail trade, and government.

Total value of economic outputs in Eddy County for 1980 is esti-
mated to be just short of $2 billion, with more than 57 percent of
this estimated output derived from activities in crude petroleum and
natural gas extraction, nonmetallic mining and quarrying, and petro~
leum refining. The total value of agricultural production in Eddy
County in 1980 amounted to more than $69.5 million, yet this agricul-
tural output contributed only 3.5 percent of the total economic out-
put estimated for the county. The largest nonagricultural nonminer-
als economic activity in 1980 was provided by retail trade, with the
value of retall sales in 1980 being more than $209 miilion. The com-

bined sales of wholesale and retail trade for 1980 in Eddy County

186



187

*388)-9428 UL [BMRIPYILM PM
*1234-342¢ ul suotlajdag dg

1480°0 86961°0 0°c (11] L8070  869SL°0 6°8E6 m”mhm“u 00 0°0 6°8£6 L7648 L vmmnn_ Leany
10211°0 1ovz2°0 80 (1] 10211°0 10v22°0 2°6L0'Y m.mmo.m g0 070 2610y 8°4£0‘g 188 St ueqJn
1960170 v2£02°0 0°0 0°0 L9€01°0 v2i02°0C 1°8S6'v STLI6'6 Qg 0°0 17856y G°L16'6 588" L0 uorje[ndog
91650°0 L8010 00 60 S1650°0 148010 6°GEL P Y74 0'0 0°0 6°6EL L 6b2 162°2 ‘ULwpe 31 [qnd g JUBUUIIACY 021
0€€00°0 9090070 00 00 0£€00°0  90900°C 6°v8Z 9°€£2s 0°¢ 00 6°v82 9°€2§ y°25p ‘98 9£8 2 SBDLALIS 0Lt
31p358
09200°0 08v00°0 0°C 0°0 G3200°0  08Y00°0 L°f 2 0°0 0°0 JAN et £°656 ‘2 048 {B34 B Jzuednsul “ajueu) 0°01
2E100°0 2200 0 (t] 0'c ¢E100°0 2b200°0 9762 $°90§ 60 0°0 9°542 §°905 2°€00 ‘602 0L'2 apeal |ie3ady 26
¢€100°0 2%200°0 0°0 0°0 2€100°0  2pe000 27222 £°80% 070 0°0 2 eee €780t £°206 *891 ££9 8ped3 a{esajoyy 1°6
$3131111n
90v00°C 89010°0 19€00°0 £9€00°0 99/00°0 80V10°0  [L°iZ¥ £p0L*'Lt  0°08¢ 0°08¢ L7408 £ v8r‘L 2 b6E ‘501 9911 B "umod ‘uoljedodsued] 0°g
5910070 £0€00°0 0°0 070 G9100°0 €£€0€00°0 £°Sp 2'eg 0°0 1] £°sp 2'es 820622 0 Buganzoeynuen spqeang FAN
§9L00°0 £0£00°0 0°0 0°0 G9L00°0  £0£00°0  0°GS1 8782 0°0 0°0 07551 8 8¢ 671506 8L¢ fuganioeinuew o qesnp-uoy (4
59b00°0 §6800°0 0°0 [t G9%00°0 SS800°0  9°#l¥ v 194 0°0 0°0 9'plb br194 0°vL0°68 162t uoL3dn435U0) 09
‘pul
$0200°0 802000 00 0°0 $0¢00°0 80200°0 0°S61 07661 00 a0 07S6( 07661 8466 °56 992 patetad g Buivlzaa wnajodzay §°S
GutLaaenb
18€20°0 80520°0 00 G 0 {8££0°0 80S20°0 0°208°f 0°f£L°S 00 0°0 0'208°¢L 0°LLL"S L6vE'oee 1612 % Butuyw o(||e3aw-uoy 2]
90B4}X3
80000°0 ELE10°0 0°0 0'0 80060070 C€LELO'O 0°S9 0°545°0t 070 60 059 0°645°01 2°v01 508 09¢ ' seb ‘jeu 3 wnajoujad apnaj £°G
gLie o 621LL0°0 90220°0 90220°0 €2EE0°0  SEEE0°0  0°88Y 0°€6Y 0°£96 0°€96 o°lsyey 095y 1L 0°€99'¢cy 320353417 0°'t
98bL27 Y 95675 8614672 Sb0St P ve9be™ 9  LO¥ZH 0L L'BI9°0L £769°86 S7[8b‘2v L°BISEL  L°SOL't(1 bU6L°2LL b 61591 200°1 Aey (e g aunysed pajefiua] 0°¢
28862 °2 1£502°€ 8008E " | £088L°¢ 68€{9°€C PEEBS'S  6°LLP 12 £'026°62 6°288°2L €°162°22 € v6ZTPE  9°112'2ZS 9°bEE ‘6 sdou2 pajsasdey 0°L
anding 1nd3yng ndjng nding 3nding nding qq PH dg PM dg PH {00013) 3uawAo dujl uoi3d[Josag a0308g xaquiny
00013/dg  0001¢/PH  000L$/0G 0001$/PH  00DOL$/CQ 000LE/PH  punoug punoxg  adejung  ddegang 50334 50234 inding 0861 403238
PuUNOAY 4y pUNOLY Jy 3Deyang Jy  3d3uNS 4y  |ej0] {4y [e30) 4y {e30) le30y 0861

"MISYE ¥3IATY S003d
ALNNOD AQQ3
SIN3IIJT144303 3SN ¥3LVH ONV INdINO 0861

L*Z1 379vL



provided for more than 19 percent of the total economic output esti-
mate for the county. Outputs from manufacturing, TCU, construction
and services are significant, but of much lesser magnitude when com-

pared with the aforementioned sectors.

Land and Water Use Profile
The total area of Eddy County is 2,675,200 acres with nearly

99.5 percent of this total aea located within the Pecos River drain-
age basin (table 17.2). A very small portion of the southwestern
corner of Eddy County is part of the Rio Grande Basin, with more than
99 percent of this small area considered grazing lands. The insig~-
nificance of this area relative to the county as a whole, as well as
lack of enumeration district boundaries which closely correspond to
the Rio Grande Basin boundary, suggested treatment of the county
economic and land use data as wholly encompassed within the Pecos
River Basin. The foothills of the Sacramento Mountains extend into
the northwestern part of Eddy County, with the landscape in this
region consisting of arroyos, mesas, and high plains. The landscape
of the northeastern portion of Eddy County is generally grasslands
which gradually slope up to the Caprock which defines the Southern
High Plains. In the southern portion of Eddy County sast of the
Pecos River there are a series of ridges which extend to the Texas
border, and west of the river are fcund the foothills and eastern

slopes of the Guadalupe Mountains.
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TABLE 17.2

EDDY COUNTY LAND USE,

_1977_ _ 1980 1982
Cropland
Cropped 62,320 61,130 59,690
1dle 13,120 15,310 14,040
National Forests 135,019 135,019 135,019
Wilderness areas 0 0 0
National grasslands
Public Rangeland
BLM 1,411,180 1,411,180 1,411,180
State 539,250 539,250 539,250
National Forest 93,457 93,457 93,457
Bureau of Rec, 31,381 31,381 31,381
Commercial Forest Area
Public 0 0 0
Private 0 0 0
Parks
State _ 1,120 1,120 1,120
Game & Fish 640 640 640
Federal 46,755 46,755 46,755
Defense 725 725 725
Urban & Built-Up 19,535 19,535 20,985
Airports 3,500 3,500 3,500
Highways & Roads 19,079 19,155 19,174
Energy Transmission Corridors 6,541 6,541 6,541
Railroads 2,309 2,309 3,370
Population 45,000 47,855 50,400
Assessed Valuation of: 405,930 674,269 813,417
Real Estate ($000s) 405,930 674,269 813,417
Percent Residential 10.3
Percent Nonresidential 89.7
Percent 0il1/Gas 67.1

Note: Total Area: 2,675,200 Acres.
Water Area: 7,494 Acres,
Source: Joel A. Diemer and Joy F. Morrison, New Mexico Land Use by County,
1977-1982, Research Report 532, Agricultural Experiment Station,
Las Cruces, New Mexico: New Mexico State University, 1984.
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Irrigated lands are scattered from north to south along the
Pecos River Valley, and in some of the tributary areas. Salt cedar
has established itself throughout the river floodplain and is espe-
cially dense in the McMillian and Avalon Reservoir areas. Irrigated
lands accounted for 16,130 acres in 1980, or nearly 2.3 percent of
the total Eddy County land area. Approximately 85 percent of all ir-
rigated lands in Eddy County receive all or part of their water from
groundwater sources, and all irrigated lands within Eddy County are
included within declared underground water basins. Two organized ir-
rigation and conservancy districts are found in Eddy County: the
Carlsbad Irrigation District (CID), which is located entirely within
Eddy County, and the Pecos Valley Artesian Conservancy District which
includes irrigated areas of both Chaves and Eddy counties. The state
engineer delcared basins found in Eddy County include the Roswell
Artesian Underground Water Basin, the Lea County Underground Water
Basin, the Capitan Underground Water Basin, and the Carlsbad Under-
ground Water Basin (appendix B).

Surface water is furnished to all lands included within the CID,
with some additional surface water use on the agricultural lands
along Black River and lands in the vicinity of Hope. McMiilian and
Avalon Reservoirs regulate surface water flows to the CID, although
this surface water regulation has become less dependable through the
years as a result of siltation in these two reservoirs. Brantley Dam
and Reservoir, which is currently anticipated to begin construction
during fiscal year 1986 subject to appropriation approval, is design-

ed to replace McMillian Reservoir and serve flood control and surface
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flow regulation needs of CID and downstream areas. Completion of
Brantley Dam and Reservoir will not appreciably increase total avail-
able water supplies, but is intended to improve the dependability of
surface water deliveries.

Total water withdrawals in 1980 for Eddy County amounted to
256,650 acre~feet (table 17.1), with depletions of 164,220
acre-feet. More than 88 percent of withdrawals, and more then 90
percent of depletions, in 1980 were attributabie to irrigated agri-
culture in Eddy County. Irrigated pasture and hay production account
for approximately 76 percent of the agricultural water use in Eddy
County. Withdrawals for crude petroleum and natural gas extraction
{including secondary recovery) is the second largest water use sector
in 1980, although it is notable that depletions in this sector are
essentially nominal. Depletions in nonmetallic mining and quarrying
are greater than withdrawals due to diversion of water from the
Southern High Plains (Lea County) for use in Eddy County potash pro-
duction. Water use for satisfaction of consumption requirements by

the population of Eddy County was also significant in 1980.

Economic Development and Water Use Projections

Population growth and economic development projections for Eddy
County must be acknowledged to be highly dependent upon generally
favorable conditions in potash, oil and gas markets. With this
caveat recognized, population growth in Eddy County-was projected to

increase at a average annual rate of 1.5 percent over the 25~-year
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projection period, and employment is projected to increase at a 2.8
percent annual rate over the same projection period.

| The total change in withdrawal requirements amount to 27,723
acre-feet, with corresponding increases in depletion demands of
14,320 acre-feet (table 17.3). The increased demands on the water re-
souces of Eddy County are éubstantia]; with a very broad distribution
of these impacts over essentially all sectors of the county's eco-
nomy. Agricultural demand increases account for 40 percent of the
jncreased withdrawals demands, and nearly 50 percent of increased
depletions demands. The growth in agricultural output is projected
based on a 15 percent total increase in harvested crop output, a
total 10 percent increase in output from irrigated pasture and hay,
and a 5 percent increase in livestock production values. Correspond-
ings to the increased agricultural output are increased in agricul-
tural water use efficiency, including a 10 percent total increase in
the efficiency of groundwater use, a 5 percent total increase in the
efficiency of surface water use by the harvested crops sector, and a
5 percent increase in the efficiency of both surface and groundwater
use in irrigated pasture and hay production.

The magnitude of the increases in water demands is very import-
ant, and it is clear that the increased scarcity of water in the
Pecos River Basin is most severe in Eddy County. Evidence of this
increasing scarcity is already apparent in Eddy County. One clear
manifestation of this scarcity is the Titigation characterized as
State of New Mexico ex rel. Reynolds v. Pecos Valley Artesian
Conservancy District (99 N.M. 699, 663 P.2d (1983)). The litigation
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is in essense a suit brought by CID to accomplish a priority call on
the Pecos River such that all junior users of the river are enjoined
from use of water which is detrimental to the senior rights of CID.
Although the case is not near resolution at this time, impacts will
be felt throughout the Pecos River system regardliess of whether the
priority call relief which CID seeks {s granted. A priority call of
this magnitude has never been contemplated by the courts of this
state prior to this suit. The perception of scarcity created by the
filing of the suit should itself be sufficient to induce significant

response, including further litigation of priority issues.
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CHAPTER XVIII
LEA COUNTY
Although Lea County is one of the wealthiest counties in New

Mexico, the economy of the county is extremely delicate. The economy
of Lea County, and particularly the economy of the Pecos River Basin
portion of the county, is highly dependent upon oil and gas produc-
tion. Few other resources are available in Lea County which are able
to support significant economic expansion. Specifically, agriculture
has Timited prospects for providing future growth stimujus in light
of declining water tables in both the Pecos River and Southern High
Plains regions of the county. Neariy all of Lea County is included
in declared underground watef basins, and one-third to one-half of
all the county land area is located above known oil and gas produc-

tion areas.

Economic and Demographic Profile
The total population of the Pecos River Basin portion of Lea
County in 1980 was 7,410, comprising 13.2 percent of the county's
total population (table 18.1). There afe two urban areas found
within the Pecos Basin portion of Lea County, including Eunice, with
a 1980 population of 2,970, and Jal, with a 1980 population of
25675, These two urban areas account for more than 76 percent of the
population in the Pecos Basin portion of Lea County. Total employ-
ment in the Pecos Basin portion of Lea County during 1980 was 7,388,

with more than 76 percent of these jobs associated with oil and gas
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production and refining. The extremely large percentage of employed
residents in the Pecos Basin portion of Lea County is misleading, and
reflects the allocation of all oil and gas production employment with
residence in Hobbss which is just outside the basin, to the Pecos
Basin portion of Lea County. This is because most of the oil and gas
production areas near Hobbs are included within the boundaries of the
Pecos River Basin, and most oil field workers would communte to those
jobs from a residence in Hobbs.

The dominance of oil and gas production in the employment data
provided in table 18.1 is clear. The largest nonmining employment
sectors include trade, services, construction and TCU. The small
agricultural sector provides only 1 percent of the jobs in the Pecos
Basin portion of Lea County. The total value of economic output from
the Pecos River Basin portion of Lea County is estimated to be nearly
$1.5 billion in 1980, with more than 88 percent of this total output
value derived from oil and gas production and refining. The second
largest output sector was TCU in 1980, but the value of output in
this sector amounted to slightly more than 3 percent of the total
value of oil and gas production in the Lea County portion of the
Pecos River Basin. Agricultural output in the Pecos Basin portion of
Lea County was slightly more than $17.7 miilion 1in 1980, with nearly
99 percent of this value provided by iivestock sales. Other
nonagricultural nonmining sectors of significance to the Pecos Basin
economy in Lea County included retail trade, construction and

services.
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Land and Water Use Profiie

The total area of the Pecos River Basin portion of Lea County is
15312,640 acres, with this area comprising nearly 47 percent of the
total area of the county (table 18.2). There is 1ittle surface water
drainage in the Pecos Basin region which is directly tributary to the
Pecos River and the area is esentially a closed sub-basin with sur-
face drainage to a series of intermittent playa lakes. The area is
included within the state engineer declared Lea County Underground
Water Basin, Carlsbad Underground Water Basin, Jal Underground Water
Basin, and Capitan Underground Water basin. A]T water use is from
groundwater sources, with the exception of a small amount of 1live-
stock use.

Nearly 99 percent of the lands included within the Pecos Basin
portion of Lea County are described in the 1975 County Profile as
grazing lands, and land ownership is nearly evenly divided among
private, state and federal control (table 18.2). Mescalero Ridge
generally defines the boundary between the Southern High Plains and
the Pecos River Basin, with the boundary excluding the county's major
population centers, Hobbs and Lovington. The plains landscape is
principally rolling grasslands, and there are a few small New Mexico
Game and Fish lakes found within the region. In 1980, there were
1,000 irrigated acres in the Pecos Basin region of Lea County, with
the largest acreages devoted to cotton and aifalfa.

Total water withdrawals in 1980 were 25,248 acre-feet, and total
depletions were 6,671 acre-feet (table 18.1). Total withdrawals are

much greater than depletions due to the transfer of water to Eddy
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TABLE 18.2

LEA COUNTY LAND USE AND ADMINISTRATION,
(1966-1970 DATA)

Lea Pecos River Pecos Basin
County Basin As A Percent
(Acres) (Acres) 0f County
Land Use
Total area 2,812,160 1,312,640 46.7%
Inland water 2,640 2,000 75.8
Urban & built-up 40,275 480 1.2
Roads 20,777 9,670 46.5
Crop land 122,810 2,900 2.4
(Irrigated) (101,500) (2,900) 2.9
Grazing Tands 2,625,068 1,297,590 49.4
Land Ownership & Admin.
Total area 2,812,160 1,312,640 46.7%
Federal lands 466,952 425,480 91.1
(BLM) (455,952) (425,480) 91.1
State Tands 873,748 473,760 54,2
Private & other misc. 1,471,460 413,400 28.1

Source: Interstate Stream Commission and N.M. State Engineer Office, County
Profile, Lea County, New Mexico (1974), Tables 1 and 2.
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County for potash mining, with the withdrawals reported in Lea County
and the depletions reported in Eddy County. Withdrawals associated
with agriculture account for less than 12 percent of the total for
the basin region, but the agricultural sector is responsible for more
than 34 percent of the depletions within the Pecos Basin region of
Lea County in 1980, The high levels of withdrawals for petroieum
production, with limited corresponding depletions., are the result of
secondary petroleum recovery activities which reinject water deep
within the aquifer which is withdrawn from strata relatively close to
the surface. The secondary recovery techniques thus do not deplete
water from the aquifer in the accounting of water use by the SEO.
Other substantial water users within the Pecos River Basin portion of
Lea County in 1980 were the TCU and construction sectors, as well as

the water use requirements of the region's populous.

Economic Development and Water Use Projections

Although there is some potential for development in the non-
mining related sectors of the Pecos Basin economy {in Lea county, the
principal source of development and growth in the region is oil and
gas production and to a lesser extent potash mining. The growth
prospects for the oil and gas sector are not particularly strong, but
there is also not Tikely precipitous declines in production during
the period of projection. The region economic development associated
with continued o1l and gas production is substantial, and growth

projections for the region are based on optimism with respect to
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continued oil and gas production. The Temple and Wombold projections of
population growth for Lea County reflect a very strong 3.6 average annual
percentage population growth rate, and employment growth within the county
is projected based on a similiar 3.7 percent average annual rate of
growth. The water supplies of the Pecos Basin region of Lea County are
limited to groundwater resources, with the state engineer estimating that
there remains 4,760 acre-feet of water avaiiable in storage in the Jal
Underground Water Basin in his September 1983 memo to the governor's Water
Law Study Committee.

The projection$ of population growth and economic development in the
Lea County portion of the Pecos River Basin show a very substantial
increase in water demands, with total withdrawal demands increasing 12,257
acre-feet per year, and depletion demands by 2005 5,396 acre-feet greater
than in 1980 (table 18.3). The largest increase comes in the TCU sector,
although substantially increased demands are also seen in the mining
sectors and for satisfaction of the population consumption demands.
Clearly, the constraints imposed by water resource supplies will not allow
for all this increased demand, yet there is no speculation here as to
which of the present uses will be curtained in favor of an alternative
use. The continued development of the region must be recognized to be
fragile and subject to both domestic and international market circum-
stances. Thus, the projections of growth and economic change in the Lea
County portion of the Pecos River Basin must be considered to be among the

most tenuous included in this analysis.
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CHAPTER XIX

SUMMARY ASSESSMENT OF FUTURE WATER SUPPLY
AND DEMAND CONDITIONS IN THE AWR BASIN

Future water supply and demand conditions in the AWR Basin, as as~
sessed by the 25~year projections of econcmic and demographic growth and
associated water use requirements, can be summarized as a moderate in-
crease in water scarcity conditions subject to uncertainty with respect to
coal resource development in the basin. Table 19.1 provides projected
basin-wide and county total water demand increases, as well as 1980 with-
drawals and depletions for the AWR Basin. What is readily apparent from
this summary of future water supply and demand conditions is the limited
overall increased demands relative to the 1980 withdrawals and depletions.

It is important to understand the nature of the information presented
in table 19.1 before further interpretation of the data is provided. The
assumption in the presentation of 1980 water use data is that actual SEO
reported appropriations in that year represent the existing water supplies
in the AWR Basin (excluding the SEO categories for fish and wildlife and
reservoir evaporation) except for those additional water supplies de-
scribed as available for appropriation in the Septembef 1983 memo from the
state engineer to the governor's Water Law Study Committee. The applica-
tion of 1980 water use data to define available water supplies is acknowl-
edged to be crude from a legal water right assessment perspective, but
accurate in the sense that the water supplies so defined are empirically
based with reliance on observed use of available water supplies. The SEO

memo must be clearly understood to be an gstimate of waters available for
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appropriation, and (quoting from the memo) "...every application to appro~
priate water is subjected to protest and hearing and presentation of
evidence that could modify the estimates given."l

The basin-wide projections of increased water use demands are based
on an assortment of assumptions with respect to economic and demographic
growth by county, increased water us efficiency, and site-specific water
availability. It must be clearly understood that the changes in the effi-
ciency of use in the agricultural sector are induced by improved
irrigation technology, partially as a result of the public investment 1in
agricultural research, and as a result of increasing water delivery costs
(1.e., increased pumping and ditch maintenance costs). Reduced agricul-
tural water use demands make more water available to the system, but do
not reflect changes in the number of irrigated acres. Likewise, increased
use efficiency by the population of a basin is the result of consumer
sensitivity to increasing water prices assocfated with increasing costs of
distribution. The growth trends were derived directly from the
projections of population and employment completed by Temple and Wombold.
It was assumed that all increased water demands can be made available on a
site-specific basis; thus, projections of demand increases reflect, in a
quantitative fashion, the 1ikely pressure for transfer of water rights
from existing (i.e., 1980) uses to new uses when unappropriated water are
unavailable,

Increases in water use demands by the year 2005 will amount to more
than 20,000 acre-feet withdrawal requirement and more than 10,000 acre-
feet depletion requirement in the AWR Basin. These quantities represent
approximately 6 percent of the 1980 water use in the AWR Basin, and im-
plies that annual water demands will increase only moderately during the

25-year projection period,
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Data reflecting changes in water use demands by sector are presented
in table 19.2 for the AWR Basin in New Mexico. The first observation with
respect to sectoral changes in water use demands is that even though water
use in many nonagricultural sectors more than doubles during the 25-year
projection of economic growth, these increased demands are relatively
minor as compared to the magnitude of demand changes in the agricultural
sector. Growth in the agricultural sectors was limited to small output
increases induced by change in agricultural production technology, and
does not contemplate increases in agricultural acreages. The most signif=~
icant nonagricultural water demand increase is for satisfaction of the
population water demand requirements.

It is noteworthy that the largest quantitative increases are found in
Quay, Union, and Colfax counties; but, more importantly, substantial in-
creases in water use demands can be anticipated in Quay County relative to
1980 use levels. The availability of unappropriated waters in Ute Reser-
voir, subject to contract delivery by the Interstate Stream Commission, is
adequate to cover the increased use demands in Quay County. The pressure
of increasing water demands throughout the remainder of the bésin suggests
substantial potential for some moderate level of water right transfer ac-
tivities within specific areas, particularly in Colfax County, but the
quantitative increases are not so substantial as to suggest severe water
scarcity for the AWR Basin as a whole by 2005. It must be noted that
these water scarcity conditions are subject to an assumption of limited
increases in coal production in the Raton Basin. There is a significant
potential for development of these coal resources during the period of
projection, with this assessment of water scarcity conditions in the AWR

Basin suject to this substantial caveat.
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CHAPTER XIX
ENDNOTES

1 S.E. Reynolds, memo to Mr, Charles T. DuMars, Chairman, Water Law Study
Committee, September 1, 1983, p. 8 (memo reproduced in appendix).
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CHAPTER XX

SUMMARY ASSESSMENT OF FUTURE WATER SUPPLY
AND DEMAND CONDITIONS IN THE PECOS RIVER BASIN

Future water supply and demand conditions in the Pecos River Basin,
as assessed by the 25~year projections of economic and demographic growth
and associated water use requirements, can be summarized to describe moder=-
ate increases in demands subject to significant supply constraints. Water
resources scarcity, in light of increasing demands and constrained suppl-
ies, can be anticipated to become a significant potential limitation on
economic growth and development in the Pecos River Basin, with water
scarcity conditions 1ikely to induce substantial water right transfer
activity and efficiency of use increases not contemplated by these pro-
Jections.

Before proceeding further with the interpretation of the déta
presented in table 20.1, it is important to recognize the assumptions and
Timitations of this water supply and demand analysis as present in the
last chapter. In short, reported 1980 water use defines available water
suppiies with additional suppiies available for appropriation defined by
the state engineer's memo of September 1983. Water demands are projected
over a 25-year period based on a variety of assumptions with respect to
economic and demographic growth, increased water use efficiency, and site
specific water availability. Summary water supply and demand conditions
provide information relative to pressures for transfer of water rights
from existing 1980 uses, and incentives for significant water use effi-
ciency improvements of a magnitude which are not included in the pro-

jections of demand requirements.
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The total water supply, as here defined by 1980 uses, of the Pecos
River Basin consists of 736,369 acre~feet withdrawals and 461,536 acre-
feet depletions. Total annual increases in the demands for water in the
Pecos River Basin by 2005 are projected to be 52,667 acre-~feet of with-
drawal requirements, and 23,320 acre-feet of depietion requirements, That
these increases in withdrawals and depletion demands amount to approximate-
1y 7 and 5 percent, respectively, of total water supplies suggests that
water scarcity could become significantly greater in some regions of the
basin by 2005.

Data reflecting changes in water use demands by sector are presented
in table 20.2 for the Pecos River Basin. It is evident from the summary
of sector water demand increases that nonagricultural growth in the Pecos
River Basin will account for the great majority of water demand in-
creases. The largest projected increase is in the TCU sector, although
other substantial increases can be observed in the water demands of the
service, trade, construction and manufacturing sectors. The increased
water demands of the Pecos Basin popu1ation‘are also projected to be sig-
nificant, although essentially no net change in the total agricultural
water demands are projected. The increased withdrawal demands of the
petroleum extraction sector are projected to be substantial, but depie-
tions associated with the secondary recovery activity in this sector are
limited. It should be recognized that in many of the nonagricultural
sectors, the projected economic growth results in a tripling of water use
demands associated with these sectors, but that total water demands in the
Pecos River Basin increase in the 5 to 7 percent range as compared to 1980

water supplies.
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The largest projected increases in water demands are found in Eddy.,
Lea, Chaves, and Lincoln counties~-areas where water scarcity issues are
already a topic of substantial public concern. Due to Timited supply
availability and strong nonagricultural growth, the projected water scar-
city conditions of Lincoln County must be considered among the most
severe. Also of significant concern are the demand increases found in Lea
and Eddy counties which account for more than 73 percent of the increased
withdrawal demands and more than 81 percent of the total increased deplie-
tion demands in the Pecos River Basin projections. In short, the areas of
the Pecos River Basin which are presently the most constrained by water
availability will become even more problematic with respect to satisfying
increased water demands associated with growth and development of the
region.

Further aggravating the future water scarcity conditions is the un-
certainty imposed by the numerous water right litigations and adjudica-
tions which are currently pending in the Pecos River Basin. If Texas is
successful in their challenge of New Mexico's deliveries uﬁder the Pecos
River Compact, substantial reductions in the water supplies available
could exist due to an obligation to increase deliveries to Texas. If the
Carisbad Irrigation District successfully imposes a priority call on
upstream junior users, then reduction in the available supplies in these
upstream regions can be anticipated. Finally, if the Mescalero Apache
Indians are granted substantial reserved rights beyond their present
appropriations, existing patterns of water use in the Rio Hondo Basin
could be modified significantly.

The summary assessment of future water supply and demand conditions

in the Pecos River Basin thus appears dependent not only on projected
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increases in water demands, but also on significant potential changes in
water supply conditions. Throughout nearly all regions of the Pecos River
Basin in New Mexico there {s anticipated some increasing scarcity with re-
spect to water avaiilability. The most dramatic of the increased demands
is anticpated in the southern portion of the basin where water scarcity is
currently a substantial concern. Changing water supply conditions, as-
sociated both with aquifer management and use as well as water right
litigation, appears to be the determining factor with respect to future
water scarcity conditions in the Pecos River Basin. Finally, it must also
be noted that these projections of water supply and demand conditions in
the Pecos River Basin assume relative stability in the mineral extractive
sectors, and in particular the oil and gas industry. A precipitous de-
cline in 0il and gas production during the 25-year projection period would

singificantly alter water scarcity conditions within the region.
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APPENDIX A

STATE ENGINEER MEMO TO GOVERNOR'S
- WATER LAW STUDY COMMITTEE



STATE OF NEW MEXICO

STATE ENGINEER OFFICE
SANTA FE

S. E. REYNOLDS BATAAN MEMORIAL BUILDING
. STATE ENGINEER STATE CAPITOL
SANTA FE.NEW MEXICO B7303

September 1, 1983

Mr. Charles T, DuMars, Chairman

Water Study Committee

The University of New Mexico
School of Law

1117 Stanford, N.E.

Albuquerque, New Mexico 87131
Dear rs:

Your letter of July 19, 1983 advises that the Water Law Study Committee has
begun to review and analyze possible impacts of recent court decisions
concerning water and interstate cammerce and requests responses to three
questions. For convenience the questions are repeated below followed by my
response.

1. How much unappropriated ground water is there in New Mexico
and what is its approximate location and quality?

A sumary of the ground water in storage may be helpful before discussing the
unappropriated water., Estimates of the amount of recoverable fresh and saline
water in storage have been made and are tabulated in Table 1, by surface
drainage basin.
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TABLE 1

Approximate amount of recoverable
ground water in storage
million acre-feet
River Basin
(See attached map of
river basins)

Slightly
1/ . 2/
Fresh =~ Saline = Total
Arkansas-White-Red 15 160 235
Texas-Gulf 30 55 85
Pecos 25 345 370
Rio Grande 2,515 580 3,095
San Juan Structural Basin S/ 420 760 1,180
TOTAL 3,065 1,900 4,965

14 to 1,000 mg/1 total dissolved solids

271,000 to 3,000 mg/1 total dissolved solids

i’ineludes San Juan and Little Colorado

The amount of unappropriated water potentially available for appropriation,
under current administrative criteria, for each underground water basin
wherein a mining situation exists is listed below in Table 2. Except where
noted, the water is fresh. The actual amount of water available is further
limited to the extent that future' appropriations can only be permitted if they
are of magnitudes and at locations such that impairment to existing water
rights will not occur,
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TABLE 2
WATER AVAILABLE FOR NEW APPROPRIATIONS IN DECLARED UNDERGROUND

WATER BASINS WHEREIN A MINING SITUATION EXISTS
(See attached map of declared underground water basins)

Rio Grande Region

Basins Water Available in storage, acre-feet Comments
Estancia Underground 3.39 million 1,35 million of
Water Basin the 3.39 millicn

is poor quality
ranging from 1,000
to 4,000 mg/l.

High Plains Region

Basins Water Available in storage, acre-feet
Jal Underground Water 40,760

Basin

Lea County Underground 770,080

Water Basin

Portales Underground 0
Water Basin

Tucumcari Underground Water 400,000
Basin

Tularosa Underground Water 10.7 million
Basin

Hueco Underground Water 6.2 million

Basin
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Southwestern Region

Basins Water Available in storage, acre-feet
Animas Underground 1/

Water Basin

Lordsburg Valley Under- 600,000 1/

ground Water Basin
Mimbres Underground 3.7 million &/

Water Basin

Nutt-Hockett Underground 129,600
Water Basin

Playas Valley Underground 0
Water Basin

l’fhe amounts are based on economic purping lifts. These basins have water in
storage that is below the current econamic purping depth for irrigated
agriculture of around 230 feet. Assuming a storage coefficient of 0.1, the
water in storage from a depth of 230 feet to 1000 feet is as follows:

Mimbres Basin 70.0 million ac.-ft.
Animas Basin 7.9 million aec.-ft. -
Lordsburg Basin - 4.9 million ac.~-ft.

This water could be available for municipal and industrial purposes after the
purping depth is no longer economic for irrigation purposes.

Stream Related Underground Water Basins

In basins wherein ground water is interrelated to surface waters of interstate
streams, unappropriated water will only be availuble from storage for an
interim period before effects of the ground water withdrawal are fully
transmitted to the river. The quantity of fresh water available from storage
during the interim period depends on numerous factors, a discussion of which
follows for each region.

Gila-San Francisco Region

Under the terms of the U,S. Supreme Court Decree in Arizona v, California, the
following amounts of ground water are available:
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Basins Water Available in storage,acre-feet
Gila-San Francisco 0

Underground Water Basin

Virden Valley Under- 0
ground Water Basin

San Simon Underground
Water Basin

350 acre-feet per year

Rio Grande Region

Water is available
for non-irrigation

Page 5

Comment s

purposes only,
totalling 350

acre~-feet per year

Inasmuch as the Rio Grande is fully appropriated, any withdrawal of

ground water from storage requires a concomitant offsetting of the effect
on the streams by the retirement of surface water rights,

To determine

the amount of unappropriated ground water, it is assumed that the 1980
surface water depletions are representative of the amount of surface
water available for retirement. It is also assumed that wells would be
located 6 miles from the river and that there are no return flows.

The results of the calculations are as follows:

Accumilated
Ground Water
Depletion

1980
Area & Surface Depletion
Model Parameters Acre-feet
Year
Above Otowi
T = 1500 ft.%/day 44,200 100 yr.
S =20.1 300 yr
Boundary @ 5 miles 500 yr
Otowi to Elephant Butte 126,630 100 yr.
T = 13368 ft.2?/day’ 300 yr.
S=20.1 500 yr
Boundary @ 3 miles
Below Elephant Butte 173,920 100 yr.
T = 17380 ft.%/day . 300 yr.
S=10.1 500 yr.

Boundary @ 8 miles

Million Ac. Ft.

-t
xRS
e o o
oo Do en

B DO B
o
-3 ~3 -3

.

[5NS4 IS N
.
(o R =T v ]

1/ Value based on water
table coefficients. If

artesian, the value would be
about 0,005,

1/



Mr. Charles T, DuMars September 1, 1983 Page 6

It should be noted that the annual amount of unappropriated groundwater
is equal to the 1980 surface depletion. If there are return flows
associated with the appropriation, the amnual amount of unappropriated
water is increased by the annua! return flow reaching the river.

San Juan Region

New appropriations have been allowed if the water-level decline does not
exceed 400 feet at existing water rights having a priority date earlier
than September 13, 1976, Past work in the San Juan Basin has indicated
that about 4,000 acre-feet is produced for a one foot reduction in
artesian head. With a head lowering of 400 feet under artesian
conditions (Storativity = 4 x 10-4), 1.6 million acre-feet can be
depleted by rights established before and after September 13, 1976. If
5% of the aquifer is under water-table conditions (Storativity = 0.1},
then the amount is 21.5 million acre-feet,

Pecos River Region

As in the Rio Grande, the Pecos River is fully appropriated. To
determine the amount of unappropriated ground water it is assumed that
the 1980 surface water depletions arc representative of the amount of
surface water available for retirement. It is assumed that the wells
would be located about 6 miles from the river, and that there is no
return flow.

1980 Accurulated
Model Surface Depletion Ground Water
Parameters Acre-feet Depletion
Year Million Ac. Ft.
T = 2,500 ft2/day 83,300 100 yr. 3.4
S = 0.05 300 yr. 7.1
Boundary @ 10 miles 500 yr. 8.0

2. Are there deep ground water stocks, not subject to your
jurisdiction (e.g., N.M. Stat. Ann. § 72-12-25) which
nevertheless might be taken and used by same party? If
so, can you identify the approximate nature, extent,
quality, and location of these stocks?

I am not aware of any substantial ground water stocks not subject to the State
Engineer's jurisdiction that would be attractive to those secking water for
beneficial use. -

3. Is there any remaining surface water which is unappropriated? If
so, will you identify the approximate location, extent, and quality
of this water?

Some unappropriated water exists in the Arkansas River and Little Colorado
systems, as noted below:
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Arkansas-White-Red Basin

Canadian River, Quay County 20,000 acre-feet per annum
Dry Cimarron River, Union County 18,800 acre-feet per anmm

sub-total 38,800 acre-feet

Little Colorado River Drainage

Black Creek, McKinley County 5,000 acre-feet per annum

Puerco River, McKinley County 5,400 acre-feet per annum

Zuni River, McKinley County 11,100 acre-feet per anmmm

Carrizo Wash, McKinley County 2,600 acre-feet per annum
sub-total 24,100 acre-feet

Only very small smounts of unappropriated waters of the Canadian River system
are likely to be developed because of the storage limitation of the Canadian
River Compact. Because most of the unappropriated water in the Little
Colorado is ephemeral, storage would be required to make use of the water.

As the evaporative losses are high, development of this water would be wvery

costly.

There are modest amounts of surface water that have been appropriated but
not yet contracted for consumptive use, as follows:

a.

Approximately 27,000 acre-feet of diversion annually for
25 years and 16,000 acre-feet of diversion annually for

50 years available for contract with the Interstate Stream
Commission from the Ute Reservoir on the Canadian River,
Quay County, near Logan, New Mexico.

Approximately 49,000 acre-feet annually to year 2005 of
depletion available under contract with the Secretary of the
Interior fran the Navajo Reservoir supply located on the San
Juan River in San Juan County.

The authorized Animas-La Plata Project, when completed, will
make available an additional 34,000 acre-feet of depletion
annually under contract with the Secretary of the Interior in
the Animas and La Plata River basin in San Juan County.

Public Law 90-537 authorized Hooker Dam and Reservoir, or suit-
able alternative, and an additional anmual average of 18,000
acre~-feet of consumptive use from the Gila River Basin. The
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consurptive use will be available under contract with the

Secretary of the Interior to New Mexico upon campletion of

the Hooker Dam and Reservoir or suitable alternative in Grant
County. The amount of consurptive use authorized includes reservoir
evaporation, which could amount to 4000 to 7000 acre-feet per

year depending upon the resevoir site selected. If the groundwater-
source option is selected there would be no reservoir evaporation.

All of the above surface water sources are suitable for damestic, municipal
and industrial and irrigation purposes, but would require treatment including
filtration if used for domestic purposes. Surface waters of tributaries of
the Canadian River, Dry Cimarron River, Black Creek, Puerco River, Zuni River
and Carrizo Wash contain large amounts of sediment because most of the
available flow results fram thunderstorm activity which produces rapid rises
in these streams. There is a small amount of base flow in the Zuni River
which is relatively clear of sediment.

With respect to all of the foregoing discussion, I must emphasize that the
nurbers given above are gross estimates. Further, every application to
appropriate water is subject to protest and hearing and presentation of
evidence that could modify the estimates given.

Please let me know if further discussion of this matter would be helpful.

Sincerely,

Attachments
SER:rav
cc: Members of the Water Law Study Committee
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ROSWELL UNDERGROUND W BASIN
WITHIN CHAVES AND LINCOLN COUNTIES
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WITHIN CHAVES, EDDY AND OTERO COUNTIES
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PENASCO UNDERGROU
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N. MEX. STATE ENGINEER

AUGUST 1966

WATER BASIN
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JAL UNDERGROUND WATER BASIN

N. MEX. STATE ENGINEER

AUGUST 1968
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FORT SUMNER UNDERGROUND WATER BASIN

N, MEX, STATE ENGINEER
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