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SECTION I INTRODUCTION

SECTION I: INTRODUCTION

Background to the Report

In 1987 the New Mexico Legislature declared that "the future water needs of
New Mexico can best be met by allowing each region in the state to plan for its water
future"'. To support this regional planning effort the legislature authorized the
New Mexico Interstate Stream Commission (ISC) to make grants to develop regional
water plans covering a 40-year period. Through 1999, the New Mexico Legislature has
appropriated $1,850,000 for regional water planning. The ISC has funded 22 regional
water plans covering most of the state. The ISC envisions a process whereby these
plans will be the foundation for a statewide water plan.

The Legislature in 1987 was responding to the growing demand for
New Mexico's water by other states. El Paso's threat to appropriate New Mexico
groundwater gave New Mexico an urgent reason to look carefully at its own water
needs and to determine how it could keep New Mexico water in New Mexico. While
the appropriation of New Mexico's water by other states is still a concern, the regional
planning effort is also a way to help solve in-state water problems. The Pecos Valley
has always been a region limited by available water. The Pecos River and groundwater
aquifers in the basin provide limited and variable flow. Potential demands have always
exceeded supply. The Pecos River Basin's water problems are more complex today than
before because of the addition of new players, such as endangered species, that add
new demands on the water resource. There is the additional impact resulting from a
U.S. Supreme Court ruling in Texas v. New Mexico. The U.S. Supreme Court amended
the 1947 Pecos River Compact (the Compact) placing more stringent requirements on
the State of New Mexico to deliver water to Texas. Many water users in the
Pecos Valley hope that the planning process will provide alternatives to litigation or to
regulatory deadlock by balancing the many claims to water within the planning region.

The Pecos Valley Water Users Organization (PVWUO) was formed under a joint
powers agreement to develop the Regional Water Plan for the Pecos River Basin from
existing and available information, along with public input and support. PVWUO
represents water consumers located in the Lower Pecos River Basin, in New Mexico.
Geographically, the planning region includes parts of De Baca, Chaves, Eddy, Lincoln
and Otero counties. Members of the PVWUO consist of primary water consumers, such
as municipalities, irrigation districts and development districts that have an economic
interest in the region's planning and use of water resources. The PVWUO serves as the
representative body of water interests in the basin and as the regional contact for the
ISC and the New Mexico Office of the State Engineer (OSE).

! New Mexico Law 1987, Chapter 182, p. 1038.
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Goals, Objectives and Guiding Principles of the Lower Pecos Valley Water Plan

The goal of this plan is to provide sufficient and economically feasible water to
allow continued economic growth to the Pecos River Basin over the 40-year planning
period. The plan has the following objectives:

1. To ensure an adequate supply to meet existing water rights,

2. To support the projected growth in municipalities, industry and mining activities
in the planning region,

3 To support growth in agricultural water economy by two percent,

4. To meet the Pecos River supply obligations,

5. To maintain or improve the environment for humans, plants and animals and
6. To allocate all future available water for beneficial use in New Mexico.

The Regional Water Plan for the Pecos River Basin planning area identifies the
water supplies from all sources, future demands for that supply and presents
alternatives to align the supply with demand. This plan demonstrates that all available
water is needed to meet water demands for the next 40 years. The plan identifies
alternatives to mitigate water-resources problems and the procedures to implement
such alternative as actions.

The guiding principle under which this Regional Water Plan has been developed
is that a water right is a property right and that future uses of our limited water
resource will be determined by economics. The water resources must meet those
beneficial uses deemed to be high priority as well as those demands decreed by the
courts. Effective long-range water planning must include the adjudication of all water
rights on the historical basis of the application of beneficial use (establishment of
seniority). After such adjudication, market forces will determine the water's ultimate
use.

Individuals Involved in Water Plan Development

This Regional Water Plan was developed by the PVWUO. The PVWUO was
established in 1995 with the following membership:

Member Representative
De Baca County Frank McRee
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Chaves County Bill Thompson
Eddy County Louise Tracy
Eddy County Ray Camp
Lincoln County Thomas Stewart
New Mexico Association of Conservation Districts Debbie Hughes
Sureste Resource Conservation Council, Inc. Janet Cox
Sureste Resource Conservation Council, Inc. Juan Gauna
Sureste Resource Conservation Council, Inc. Dick Smith
Pecos Valley Artesian Conservancy District Wesley Menefee
Pecos Valley Artesian Conservancy District Fred Hennighausen
Pecos Valley Artesian Conservancy District Delbert Nelson
City of Roswell Charlie Sparnon
City of Roswell Larry Loy

City of Artesia Carl Barnes
City of Carlsbad John Waters
City of Carlsbad Luis Camero
Village of Cloudcroft Tom Springer
Carlsbad Irrigation District Tom Davis

Southeastern New Mexico Economic Development Dist. ~ Mike McCan
Southeastern New Mexico Economic Development Dist. ~ Tony Elias

Names of individuals who also contributed to the development of the Regional Water
Plan for the Pecos River Basin include:

Hagerman Irrigation Company Dan Lathrop

Individual Morgan Nelson

County Agent Woods E. Houghton

Consultant William H. See

Consultant Balleau Groundwater, Inc.
Consultant EnWater Resource Consultants L.L.C.
Secretarial Assistant Janie Bernard

Previous Water Planning in the Region

Efforts to develop a Regional Water Plan for the Pecos River Basin were initiated
in 1989 when the Southeastern New Mexico Economic Development District acquired a
grant from the ISC. The awarded funds were used to collect data and prepare a draft
water plan for the Pecos River Basin. The initial draft of the water plan revealed a
shortage of information regarding agricultural uses of water. At that time a volunteer
group was organized to compile such information. The volunteers' efforts were
completed in 1994 and their findings were combined with the initial draft. Recognizing
that the agricultural sector needed to be included in order to have a more useful and
comprehensive plan, Woods Houghton, as a member of the planning committee,
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volunteered to prepare and add to the report information on the use, demand, and
characteristics of the water requirements of the agricultural-related businesses in the
region.

In 1995 the PVWUO was formed to update and revise the draft water plan for the
Pecos River Basin. Concurrently, the ISC recognized the necessity for the state to have a
unified approach to water planning. Thus, the ISC appointed individuals to prepare the
Regional Water Planning Handbook (Handbook). The Handbook directs regional
water planners in preparing plans that are both useful and uniform by offering
assumptions, guidelines and a template to follow.

The PVWUO determined that the Lower Pecos River Basin planning area was
too large and contained too great a variation in resources to be described accurately as
one entity. The PVWUO made the decision to address resource planning based on the
boundaries of the six administratively declared groundwater basins contained within
the planning area.

After Mr. Houghton completed a significant addition to the plan, the planning
committee decided to organize the plan so that the water issues for each of the six
declared underground water basins making up the Lower Pecos Valley planning region
could be understood separately. Additional historical data on the hydrological
characteristics of each basin, as well as data on water diversions, use and projected
future demands by basin, were deemed necessary. In order to carry out this phase of
the work, a contract with the Carlsbad Soils and Water Conservation District (CSWCD)
was negotiated in 1996. Mr. William See, as Conservationist of the CSWCD, undertook
the task of organizing the Regional Water Plan and developing the additional
information needed to meet the ISC Regional Water Plan template requirements. The
contract with the CSWCD was renewed several times up to 1999 as the work continued.
Mr. See’s work culminated in the completion and distribution to the planning
committee of a comprehensive and extensive draft Regional Water plan document
dated January 9, 2000. In addition to his contract work, Mr. See also contributed a
considerable amount of personal, volunteer time to the project.

The planning committee decided that the draft plan should be reviewed by a
professional hydrologist who could also add basin-wide hydrologic data and develop a
comprehensive water budget for the Lower Pecos River area. A contract for this
purpose was negotiated with Balleau Groundwater, Inc. (BGW) of Albuquerque in
September, 2000. This document is the result of the review, updating, and expanding of
the draft Regional Water Plan of January 9, 2000. BGW also assisted in the development
of some additional and promising alternatives for offsetting the current and projected
water shortfalls in the region.
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This Regional Water Plan for the Lower Pecos River Valley follows the
Handbook prepared by the ISC to the extent that it is applicable

7 PECOS VALLEY WATER USERS ORGANIZATION



SECTION I INTRODUCTION

PECOS VALLEY WATER USERS ORGANIZATION



SECTION II: DOCUMENTATION OF PUBLIC INVOLVEMENT

SECTION II: DOCUMENTATION OF PUBLIC INVOLVEMENT

ISC Sponsored Workshop

A workshop sponsored by the ISC, was held in 1995 in Roswell, New Mexico.
The meeting was hosted by the PVWUO and the program was presented by Western
Network. The purpose of the meeting was to prepare members of the PVWUO and
other interested citizens to conduct the public participation program for the
development of the Regional Water Plan. Techniques for involving the public and
gaining their participation were presented with examples from other planning efforts.
Participants were given an opportunity to role-play to demonstrate techniques.
Background data for regional water planning was presented to inform the participants
of the purpose of developing regional water plans.

Background for Public Dissemination

Prior to beginning the public participation meetings, a handout pamphlet was
developed to provide participants with some background data on the PVWUOQO and
water planning efforts in New Mexico and the Lower Pecos River Basin Regional Water
planning area. The contents of that pamphlet are included in Appendix A to document
the background data provided to participants of the first series of public meetings.
Copies of the Handbook were also made available to those in attendance.

List of Stakeholders and Participants

The major stakeholders in the development of the Regional Water Plan for the
Lower Pecos River Basin are represented by the members of the PVWUO listed in the
introduction (Section I), members and staff of the ISC and staff of the OSE. Those who
have represented the ISC at the public participation meetings are Phil Hazeltine,
Phelps White and Hoyt Pattison.

Participants at the 19 public participation meetings are listed below. The first
series of seven meetings were held between September 19 and October 24, 1995 with
123 people in attendance. The second series of seven meetings were held between
April 2 and April 23, 1996, with 90 people in attendance. The third series of five
meetings were held between September 16 and September 19, 1996 with 54 people in
attendance. Some of the names may be misspelled or were omitted due to legibility of
the signature on the meeting register.
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Participants of the first series of meetings:

James Walterschied
Monica McInuney
LeRoy Lang
Frank McRee
Yates Salgen
Dean Lee

Eddie Livingston
Donald Gray
Greg Haussler
Luis Camero
Dave Barrett

Bob Boebinger
Alan Briley
Richard Sanchez
Fred Hennighausen
John Hemphill
Don Cox

George Teel
Richard Watts
Benny Coker

Bill Thompson
Bill Van Pelt

Bill Weddige

Bob Schneider
Bryan Arrant

Carl Barnes

Carl Stubbs

Cecil Pollard
Chester Walker
Dale Taylor

Dan Lathrop

Dan Trotten

Dave Parsons
Don Alam
Frances Sherrill
George Cassebone
Gladys Nosker
Howard Shanks
Bob Bruce

Edward A. Sena
E.T. Fallen

James Freland
Tony Elias

Dick Smith
Rebecca Barela
John Waters

Bill Schwettmann
Earnest McDaniel
Chester Wolven
Louise Tracy
Charlie Sparnon
Richard Franzel
Jack Black

Nick Carter

Leon Gregory
Mel Fritschy

Tom Davis
Cowboy Thompson
Debbie Hughes
Bill Featherstone
S.A. Gunn

Janet Cox

J.E. Spitz

Jim Ogden

Shana Cleaver
Lindell Andrews
Johnny West

Bill Canada

J.W Gemmich
Leila KifeWoods Houghton
Blaine Haines
Richard Vaughan
Sherman Galloway
Mike Cassebone
Morgan Nelson
Johnny Jackson
Dick Foster
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J. Paul Frost

Janie Bernard
Jerry Sparks

Jesse Rayroux

Jim Edwards

Jim Harrison

Joe Cox

Joe Higgins

John McMillan
Joyce Laumbach
Juan Guana

Kevin Graham
Leland Tillman
Leonard McCutcheon
Leslie Armstrong
Louis Q. Garcia
Mary Elizabeth Dresser
Max Vasquez

Mel Richey

Mike McCan

Phil Hazeltine
Philip Peed

Ralph Dunlap
Raymond E. Drake
Robert Salas
Sandra Shank
Shelby Gilmore
Van Shamblin
Wesley Menefee
William See

Nick Vaughan
Opal Lee

Patsy Sauehey
Pete Laumbach
Phelps White

Leila KifeWoods Houghton
Steven J. Nunez
Rex Buck

Participants of the second series of meetings:

Barry Herd Juan Gauna James W. West
Bill Thompson Mark McCollum Lewis Derrick
Bob Horner John Waters Maxine Horner
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Carl Barnes
Charles Lathrop
Curtis Schrader
David Drennan
Dean Lee

Debbie Hughes
Dub Cox

Eugene V. Haley
Evelyn Leonard
Greg Haussler
Helen Richardson
Janet Cox

John Conner
Kenneth Baker
Leonard McCutcheon
Lowell Nosker
Mary Helen Foley
Mike McCan
Morgan Nelson
Neal Vaughan
Phil Hazeltine
Raymond E. Drake
Richard Vaughan
Rob Walters
Sherman E. Galloway
Vergil Haley
Wayne Stensrud
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Aida Lopez
Tony Elias

Van Shambllin
Donald E. Sweet
John Heaton
Louis Q. Garcia
Hoyt Pattison
Rebacca Barela
Earnest McDaniel
R. R. Richardson
R. D. Brooks
Alan Briley
Gladys Nosker
Ken Nosker
Luis Camero
Robert Dockray
Dave Parsons
Grace Coleman
Louise Tracy
William See
Edward A. Sena
J.E. Spitz

Frank McRee
Bill Bonham
Hubert Quintana
Jack Black

Participants of the third series of meetings:

Alan Briley

Bill Schwettmann
Carl Barnes

Dub Head
Edward R. Sena
Frank McRee
Frank Potter
Glenda Tipper
Greek Economides
Hershel Stone
Jack Black

Janet Cox

Jesse Rayroux
Jim Edwards

Jim Tully

Patsy Sanchez
Ken Nesker
Scott Vail

Tom Davis
Debbie Hughes
Dick Foster
Howard Shanks
John McMillan
J.W. Spitz
Charlie Sparnon
George Annis
Tracy E. Mathews
Linda Annis
Bill Thompson
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Bill Route

Woods E. Houghton
C.W. Nelson

John A. McMillan
Bill Weddige

Jan Brooks

Philip Peed
Chester Wolven
Monte Baker
Howard Shanks
Bill Schwettmann
Jenney Cox

John Hemphill
Margaret E. Merritt
Jim Edwards
Marjarie Curtis
Charles F. Clene
Bill Leonard

Irwin Coleman
Leslie Armstrong
Charlotte Gabbtel
Robert Graham
Wesley Menefee
George Westall
Dan Lathrop
Clifford D. Kenyan

William See
Brice Storey
Albert Carter
Morgan Nelson
Tony Elias

Ray Camp
Leslie Thomas
Joe M. Stell
John Heaton
John Waters
Louise Tarcy
Sandra Shank
Steve Massey
Wesley Menefee

PECOS VALLEY WATER USERS ORGANIZATION



SECTION II: DOCUMENTATION OF PUBLIC INVOLVEMENT

Items of Concern from Public Participation Meetings

During the first series of public participation meetings, the participants were
asked to express their concerns on water issues and the process of regional water
planning. The content of this plan has attempted to address the concerns that fall
within the limits of the regional water planning guidelines. All concerns were
discussed in the meetings and are recorded in the minutes as supporting data.

The items of concern from each meeting are listed below:

Items of Concern - De Baca County Public Participation Meeting
September 19, 1995, Fort Sumner, New Mexico

Need protection from the endangered species act

What is the affect on junior water rights?

Need to be given credit for water conservation

Increase brush control

A. Salt Cedar

B. Mesquite

Need to clarify the definition on water rights ownership
Need a clear definition of water conservation

What is beneficial use?

How will this plan effect business?

Improve continued cost-sharing services by contacting congressman
10.  What are water users’ rights in subdivision development?

L e

LR U

Items of Concern-Eddy County Public Participation Meeting
September 27, 1995, Artesia, New Mexico

Recreational uses of water must be considered
Irrigation uses of water must be considered
Population census—increasing population vs. decreasing population
Effects of WIPP—A. Interstate Highway should be four lanes
Applying for higher water uses
What's causing the population projections?
A. Retirement
B. Industry
7. AARP interests in water planning
A. Quality of water
B. Protection of groundwater
1. Runoff 80 percent
2. Source
3. Control

SRR =
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8.
9.

10.
11.
12.
13.
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Protection of agricultural water base

There is a sea of salt water beneath us, we need to plan to use it
Need to stop water right infringement

Consider endangered species vs. human population

Water is the limitation of the water resource

What effects will this have on area economics?

Items of Concern-Eddy County Public Participation Meeting
October 4, 1995, Carlsbad, New Mexico

1.

2.

10.

11.

12.
13.
14.
15.

16.
17.
18.
19.
20.

If plan is completed is it the last word?
(e.g., acquiring more water rights)
How will this plan affect water rights owned in different basins? Make sure this
is addressed in the plan
If there is a conflict between water consumers, would this plan set priorities?
State Engineer has final authority in conjunction with State Legislature
Address rural water-coop needs
Possibility of using alternative water source for oil and gas drilling instead of
fresh water (quality)
Explore new sources for lower-quality water
(e.g., underground sea) and the use of it
New technology in water-use needs to be looked at
Recycling of river water for city use
(e.g., lawns, parks and recreation)
Who is source for water quality?
City of Carlsbad
A. Water-rights protection
1. Lea County Ogallala water rights
2. Pecos River rights
3. Capitan Reef water rights
Conservation
(e.g., cement ditches, agriculture conservation, phreatophyte control)
Recognize existing water rights and State water laws
Where did population statistics for Eddy County come from
Well water-quality underground protection against contamination
Coordination between entities to supply each other with water in cases of
emergency
Non-point pollution
Over-pumping of water reduces quality
Identification and protection of water recharge areas
Monitoring of disposal water
Is all water use to be addressed?
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Items of Concern-Chaves County Public Participation Meeting
October 6, 1995, Roswell, New Mexico

N e=

o &0

10.
11.

Be careful trying to tie population projections to water use

Look at mix of different vegetation and amounts of water they use

Address phreatophyte control, water quality, and conservation

Know what water is available and prioritize the uses

Laws have to be defended and considered

Water quality must be protected

Need to investigate technology that could use lower-quality water for beneficial
use

Need to educate the public to the need of maintaining water quality
Protection of existing water rights as a property right

Emphasize use of water— A. (Beneficial use)

Use of water that is not considered beneficial needs to be defined (possible law
changes)

Items of Concern-Chaves County Public Participation Meeting
October 17, 1995, Hagerman, New Mexico

NSOk e=

Population figures do not appear to incorporate influx of dairies

Bonita Lake is in the Pecos watershed

Need to account for the minimum and the maximum rainfall years

Need to look at the highest economic use

Water rights should be analyzed with respect to population

Water-planning organization should be working hand-in-hand with Legislature

Each entity, private, farmers, industry, commercial should pay for their water; if
they can't, don't buy it

Does endangered species have anything to do with our water in the Lower Pecos
Valley?

Items of Concern-Lincoln County Public Participation Meeting
October 24, 1995, Village Hall, Ruidoso Downs, New Mexico

1.
2.
3.

Population fluctuations due to summer homes and tourism in Lincoln County
1990 census figures appear to be inaccurate due to time census conducted
Rainfall is not reaching the aquifers—runoff is high. Amount of snow affects
runoff and recharge

Need to encourage water conservation and reuse or recycle water for
commercial, industrial and homes

Double-dipping of water use and new wells on land that has sold the water
rights

Restrictions needed on subdivisions and water allocations
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10.
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Maintain and protect the agriculture base on water use
Water quality needs to be maintained and improved
Instream water-flow issues and environmental concerns
Meters on all water usage

Watershed health—brush control

Items of Concern-Otero/Eddy County Public Participation Meeting
October 10, 1995, Hope, New Mexico

1.

Al

N o

10.
11.
12.

13.
14.
15.

Federal government ownership of water rights through means not available to
individuals

Water development in unincorporated areas (possible over development)

Need to review the permitting process for water rights

Protect economic viability of small communities

Loss of the seal in streambeds in tributaries due to Forest Service policy of "No
fires"

Change in the spruce-aspen ponderosa pine vegetation and juniper invasion
Need cooperative effort by land managing agencies to restore watersheds
(basically control of vegetation through natural fires and controlled burns to seal
tributaries and ground)

Look at Mescalero plan for vegetation control

Non-native vegetation control (salt cedar)

Control of willow trees

Maintain delivery system control

Desalinization processes developed and explored for use in area that do not have
enough water

Technology development for underground salt water

Conservation of water and education on use of water

How do you appropriate water in a dynamic variable, ever changing, non-static
system?

Upon completion and delivery of the final draft Regional Water Plan, as

prepared by BGW on May 11, a series of five public meetings was planned and
conducted to obtain comments from residents who live in the planning region. At each
meeting an overview of the plan was presented and a request was made for questions,
suggestions, and general comments on the plan and especially the alternatives. One
meeting at each of the following locations was held: Artesia, Carlsbad, Fort Sumner,
Roswell, and Ruidoso.

Participants at the meeting in Artesia on May 17, 2001 were:

Garth Grizzle
Phil Burch
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Patrick Fox
Debbie Crockett
Ed Loya

Art Gall

Donna Loya
Tom Springer
David Barrett

The following comments and suggestions were offered:

1.

The cost of the “Time of Day/Day of Use” option appears too high ($250 per AF).
The City of Artesia does not feel that it is necessary to hire people to administer
and monitor the option.

The alternatives related to conservation in agriculture may not, in fact, result in
any water being available for other uses. One individual’s opinion is that laser
leveling, sprinkler systems, and ditch lining may result in less water being
available for other uses, and that flood irrigation is the most efficient from an
overall basin viewpoint.

From the Table entitled “Summary of Alternatives, Costs, and Yields” it appears
the laser leveling does not have any recurring (O&M) costs. In the view of one
individual, this is not correct.

The participants at the meeting held in Fort Sumner, New Mexico, on May 29, 2001,

were:
Woods Houghton Carlsbad

G.A. Gunn County Commissioner, De Baca County
Allen Sparks Fort Sumner

Michael Mack Fort Sumner

Frank McCree Fort Sumner

Edward Sena Fort Sumner

Dub Head Fort Sumner

Leslie Armstrong President, Fort Sumner Irrigation District
Rex Buckman County Agent

The meeting lasted from 7:00 p.m. to 10:00 p.m. and the following comments and
suggestions were offered:

1.

There is not enough emphasis on watershed management.
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2. The 50-foot strip of salt cedar that is required to be left on the river needs to be
appealed.

3. The Compact requirement does not vary as much as the input does.
Precipitation varies as much as 45 percent. The Compact variation is only
14 percent. They should be the same.

4. The value of water is incorrect. The federal government paid $300 per AF last
year when the water was needed and was in short supply. As demand increases
and supply stays the same, the value will increase according to economic theory
of supply and demand. Therefore, when evaluating the alternatives, the
projected 2040 value of water should be used because, if we do not do anything
to reduce demand or increase supply, that will be the value of water.

5. Fort Sumner return flows from the sewer plant are not accounted for, nor is
credit given for that flow.

6. The plan was better before BGW, Inc. made all of the fancy artwork. It was in
terms a layman could understand and now it is in engineers language and
difficult for laymen to comprehend and use.

7. The use of a realistic value for water is an important item and should not be
overlooked in the Regional Water Plan.

Public meetings in July and August of 2001 are to be documented in a
supplement to this report.

The concerns from the public participation meetings and the template from the

ISC Handbook have been addressed to the extent practical in this Lower Pecos Valley
Regional Water Plan.
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SECTION III: STRATEGY CHOSEN TO MAXIMIZE PUBLIC INVOLVEMENT

In an effort to increase public awareness and input during the various phases of
the Regional Water Plan, the PVWUO developed an extensive Citizen Participation Plan
(CPP). This CPP outlined the PVWUO's objectives, strategies and a timeline for public
information meetings and the completion of the Regional Water Plan. A copy of the
CPP is in Appendix B.

Use of Media and Press Releases

Information notifying the public about the regional water planning process and
meeting times and places was communicated primarily through local newspapers.
Examples of public meeting notices from local newspapers are provided in Appendix C.
Radio stations were used to announce dates and times of public participation meetings.

Public Meetings

A series of four meetings held throughout the Pecos River Basin regional
planning area are outlined in the CPP. Primary meeting locations included Artesia,
Carlsbad, Fort Sumner and Roswell. Secondary locations included Dexter/Hagerman,
Hope/Mayhill and Ruidoso/Capitan. A description of the purpose of the first three
meetings follows. These meetings were held in all primary and secondary locations.

The objective of the first series of meeting was to inform the public about the
formation and purpose of the PVWUO and provide background information on the
regional water planning process. Data collection efforts were initiated during these first
meetings.

The focus of the second series of meetings was to review the data that had been
gathered for the water plan. Participants were asked to provide their opinions on the
content of the Regional Water Plan and help identify pertinent data that had not yet
been located.

The third series of meetings were designed to gain input on completed sections
of the draft Regional Water Plan. The public had been notified previously, through
newspapers and radio announcements, of locations within their communities where the
draft Regional Water Plan was available for review.
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The dates, locations and attendance levels for each meeting are listed below.

Date Place Attendance
September 19, 1995 Fort Sumner 30
September 27, 1995 Artesia 23
October 4, 1995 Carlsbad 25
October 6, 1995 Roswell 28
October 10, 1995 Hope 17
October 17, 1995 Hagerman 15
October 24, 1995 Village of Ruidoso Downs 25
April 2, 1996 Fort Sumner 19
April 3, 1996 Roswell 22
April 5, 1996 Artesia 13
April 9, 1996 Carlsbad 12
April 18, 1996 Dexter 8
April 19, 1996 Mayhill 17
April 23, 1996 Village of Ruidoso Downs 22
September 16, 1996 Artesia 8
September 17, 1996 Carlsbad 15
September 18, 1996 Fort Sumner 8
September 19, 1996 Village of Ruidoso Downs 15
September 19, 1996 Roswell 8
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SECTION IV: BACKGROUND INFORMATION

Setting of the Lower Pecos River Basin

The planning area for the Regional Water Plan is in De Baca, Chaves, Eddy,
Lincoln and Otero Counties in the southeastern portion of New Mexico (Plate 1). The
planning area includes the Pecos River reach from Sumner Dam in De Baca County in
the north and extends 180 miles to the state line below Eddy County separating New
Mexico and Texas. A portion of the Pecos River Basin drainage in New Mexico and
Texas is included in this area. The largest area of drainage lies west of the Pecos River
Basin and extends to the watershed divide in Lincoln and Otero Counties. The eastern
boundary of the planning area coincides with the eastern county lines of De Baca,
Chaves and Eddy Counties. Plate 1 shows the Lower Pecos River Basin planning area,
the location of the five counties and the OSE declared underground water basins.”> The
topographic relief and drainage basins defined in U.S. Geological Survey (USGS)
hydrologic units are on Plate 2. Plate 3 is a LANDSAT photograph of the planning area.
Plate 4 shows the townships, ranges and sections. The planning area is 16,800 square
miles.

The planning area contains a diverse terrain. Elevation ranges from 12,000 feet
above sea level in the mountains to the west to 2870 feet at the Pecos River where it
crosses the New Mexico-Texas border. The western portion contains steep forested
mountains. The southern and eastern areas support desert shrubs and desert
grasslands. The northern and central portions of the planning area are covered with
rolling hills and high plains grasslands.

The climate throughout the planning area is as varied as the landscape. The
mountainous areas have a short growing season with mild days and cool nights. The
mountains usually acquire snow cover during the winter months with temperatures
dropping as low as 15° F. The southern desert areas are characterized by growing
seasons that sometimes exceed 200 days with hot, dry days and warm nights. Although
winters in the desert area are generally mild, temperatures can drop as low as 29° F. In
contrast to the desert portion of the planning area, the plains area experiences a slightly
shorter growing season and temperatures typically five to 15 degrees cooler.’

The planning area contains soils ranging from some of the best in New Mexico,
to some of the worst, such as the gypsum sands and large outcrops of bare rock in the

2 New Mexico Office of the State Engineer, 1995, Rules and Regulations Governing Drilling of Wells and
Appropriation and Use of Ground Water in New Mexico.
*>U.S. Weather Bureau Climatalogical Data New Mexico, 1990 — 1995 New Mexico Climate Manual - Chapter 3.
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limestone hills. The better soils produce stands of grasses, trees, shrubs and succulents
that are used for forage, timber production and wildlife habitat.

The planning area has an abundance of mineral resources. Potash was
discovered in the southeastern part of the planning area in 1924. The mines were first
put into production between 1929 and 1931 and were later developed to become one of
the largest potash mining industries in the United States. Gold and silver have been
mined in the western areas. Gas and oil production began in the planning area in 1918
and is a major industry in the region today.

Large populations of wildlife are found throughout the planning area including
elk, deer, antelope, quail, dove and waterfowl. An abundance of non-game species
such as songbirds, reptiles and predator species (coyotes, foxes, bobcats and bears) are
found in the area. Warm-water fisheries are found along the Pecos River and its
tributaries and also at lower elevation lakes. Cold-water fisheries are present in the
western tributaries and lakes at higher elevations.

Water users in the planning area rely on water supplies from both surface water
and groundwater sources. Surface waters are diverted directly from the Pecos River
and its major tributaries, such as the Rio Hondo, Rio Ruidoso, Rio Peniasco, Black River
and Rio Bonito. Surface water is stored in reservoirs both outside and within the
planning area. Ponds on intermittent streams are a water source for both livestock and
wildlife. Groundwater is pumped from geological formations that yield from 5000 to
less than one gallon of water per minute (gpm).

There are six administratively (OSE) declared groundwater basins in the
planning area, including (Plate 1):

Fort Sumner Groundwater Basin
Roswell Groundwater Basin
Hondo Groundwater Basin
Penasco Groundwater Basin
Carlsbad Groundwater Basin
Capitan Groundwater Basin

The OSE declared Roswell Groundwater Basin is the largest developed
groundwater resource providing flowing and non-flowing wells. The Lower Pecos
Valley Regional Water Plan is based on the associated surface streams and aquifer
resources available from these six basins.

The year 2000 population of 139,000 is distributed throughout the planning area

as shown in Plate 5. The northern section contains one incorporated community,
Fort Sumner. The population of Fort Sumner is projected to remain stable for the next
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20 years.* Decline is projected between 2020 and 2040. The section of the planning area
below Fort Sumner and east of the Pecos River Basin does not support an incorporated
community. The population within this region is concentrated around mineral resource
developments or scattered ranches throughout the area. The largest centers of
population are located along the lower part of the Pecos River in Chaves and Eddy
Counties. The population in these areas is expected to double by the end of the 40-year
planning period. Recreational opportunities in the mountain regions of the planning
area attract visitors and retirees. Mountain communities have proven to be the fastest
growing sites in the planning area and are expected to continue growing throughout
the 40-year planning period.**"

The economic base of the planning area is primarily mineral resource
development, agricultural-related business, recreation and tourism. Some industry and
manufacturing have been developed in the larger communities in the planning area.
Recreational opportunities have been developed in the mountain areas and around
bodies of water and are one of the fastest growing industries in the area. The many
state and national parks and public lands attract people to the planning area.

Land use throughout the planning area is shown in Plate 6. Land falls under a
wide array of owners and types of use (Plate 7 and Table 1). The northern part of the
planning area is comprised mostly of privately-owned lands with some state and
federally controlled sections. The land-ownership patterns become more diverse in the
central and southern portions of the planning area with the Bureau of Land
Management (BLM) controlling a major portion of this section. The southern portion is
occupied by urban and recreational centers. The National Park Service manages
Carlsbad Caverns National Park in the southwestern portion of the planning area and
the U.S. Bureau of Reclamation (BOR) controls lands throughout the basin. The western
section features national forests controlled by the United States Forest Service. The
Mescalero Apache Indian Reservation occupies 500 square miles of Sacramento
Mountain slope in the west-central area. Other land uses include recreation in state
parks and development of mineral resources. With a diverse representation of
ownership throughout the planning area, the majority of land is used as rangelands for
livestock and wildlife, grazing purposes and irrigated agriculture.

Water has been a critical resource in the planning area as evidenced by the
historic and prehistoric sites developed around permanent water sources. The early
population used water resources for domestic purposes and for watering livestock.
They developed some irrigation along the river valleys where they could divert the
water. As additional settlers moved into these valleys they began to expand the

* Alcantara, A., 1996 Historical and Projected Population Trends for Water Planning Districts in New Mexico 1960 —
2060: Bureau of Business and Economic Research, University of New Mexico.

23 PECOS VALLEY WATER USERS ORGANIZATION



SECTION TV: BACKGROUND INFORMATION

existing irrigation systems and to construct new ones. The earliest record of irrigation
in the mountain valleys is in the early 1800s.”

Table 1.  Land Ownership in the Planning Area

Owner Area (Mi?)
Private 7760
Bureau of Land Management 4683
State 2425
U.S. Forest Service 1251
Tribal 489
National Park Service 73
NM Department of Game and Fish 55
Fish and Wildlife Service 38
Bureau of Reclamation 21
State Parks 7
Military 6
Total 16,808

Diversions were constructed on the Pecos River and on those tributaries that
could support irrigation development. The diversion at Fort Sumner was constructed
between 1862 and 1868 by Native Americans at Bosque Redondo. Diversions in the
Carlsbad area were constructed in 1887 by a group of individuals interested in
developing agriculture in that area. Later the project was sold to BOR. Presently the
Carlsbad area contains the largest irrigated area using surface water from the
Pecos River.’ Irrigation began in the Roswell/ Artesia area sometime around 1867 when
diversions from the Pecos River tributaries were developed. As irrigation practices
appropriated the reliable streamflow, landowners began seeking alternative supplies.
With the discovery of artesian water in the planning area, wells were developed to
supplement streamflows and expand agriculture.” Groundwater supplies currently
satisfy the majority of water demands in the planning area. In addition to agriculture,
water is used by the potash and gas and oil industries and by other industries located in
the area. Urban and domestic uses also require large quantities of water. The beneficial
use of surface water and groundwater resources in the planning area is impacted by
existing water rights, adjudication proceedings and legal issues surrounding the
Compact. Water rights have been decreed or are in the process of adjudication
throughout much of the planning area as shown on Plate 8.

> Brief History of the Pecos River in New Mexico - Author Unknown.

® Hufstetler, M. and Johnson, L., 1993, Watering the Land — The Turbulent History of the Carlsbad Irrigation District:
Denver National Park Service, Rocky Mountain Region.

7 Karnes, D., 1985, A History of the Pecos Valley: From the Files and Archives of the Pecos Valley Artesian
Conservancy District.
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The sections that follow describe each of the declared groundwater basins in
detail.

OSE Declared Groundwater Basins

Fort Sumner Groundwater Basin

Description of the Basin. The Fort Sumner Groundwater Basin encompasses
4924 square miles; 2531 square miles are within the planning area, constituting
15 percent of the planning area (Plate 1).°

The basin was declared by the OSE in 1964. The basin was expanded in 1970 and
again in 1993 and includes all but the southwestern corner of De Baca County and a
portion of the north end of Chaves County. The basin extends into portions of
Guadalupe, Quay, Roosevelt and Torrance Counties that lie outside the planning area.

above

Most of the groundwater basin is in the Pecos-Canadian Plains and Valleys Land
Resource Area’. The basin consists of a gently rolling landscape of grasslands and
mixed shrub vegetation broken by the desert stream landscape of the Pecos River
Valley. Farming occurs along the Pecos River in the vicinity of Fort Sumner. The basin
ranges in elevation from 3700 to 5500 feet above mean sea level and the land generally
slopes from north to south. All drainage in the basin is to the Pecos River.

The climate throughout the Fort Sumner Groundwater Basin is mild. Summer
temperatures average from 60° to 90° Fahrenheit (F) while winter temperatures range
between 25° and 50° F. On average, the growing season is 190 days and annual
precipitation averages 12 inches. Most of the precipitation comes from intense summer
rains that produce significant runoff. Precipitation records for selected stations in the
Fort Sumner Basin are shown in Appendix D.>®*"

The soil types found in the Fort Sumner Groundwater Basin vary from clays to
deep sands and from shallow rocky soils to very deep loams. Soils in agricultural
production areas consist of loams and sandy loams. The soils west of the Pecos River
range from sandy to deep sands. Loams, clays and shallow soils comprise the
remainder of the basin. Stands of grass, mesquite and other mixed shrubs occupying
much of the open land within the basin are used for forage production, farming and
wildlife habitat.

8 New Mexico Office of the State Engineer, 1997, Declared Underground Water Basins State of New Mexico, map.
° Natural Resource Conservation Service Technical Guide - Fort Sumner Field Office.
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Mineral resources in this basin are limited to sand, gravel and caliche. Some gas
and oil exploration and production also takes place in the basin.

The primary wildlife populations in the basin consist of antelope and mule deer.
Quail, waterfowl, dove and a limited population of pheasant are also found throughout
the basin, along with rabbits, small rodents, reptiles and predator species. In addition
to wildlife, the basin is home to Sumner Lake and the Pecos River, which support
warm-water fisheries and serve as popular recreation sites.

Both surface water and groundwater are utilized in the Fort Sumner
Groundwater Basin. The major supply of surface water is diverted from the Pecos
River for irrigation of farmlands around Fort Sumner. Water that is captured by small
impoundment dams and playa lakes, as well as springs that occur along the tributaries
of the river, provide water for livestock and wildlife.

Groundwater supplies are derived from several geological formations including
the Glorieta, San Andres, Artesia and Santa Rosa Formations and alluvium and terrace
deposits. Wellfields have been developed north and southwest of Fort Sumner. These
wells produce between 250 and 1500 gpm. Other wells in the basin yield one to
200 gpm and are used for domestic, livestock and urban purposes. The quality of the
surface water and groundwater ranges from fresh to brackish.

The basin is the second least-populated area in the planning area. The area was
first settled in the mid-1800s. Population in the area grew steadily until the mid-1900s
and has remained between 2500 and 2700 since that time. Fort Sumner is the only
incorporated community in the basin and has approximately 1400 citizens. The balance
of the population is scattered throughout the basin. However, there is a concentration
of summer and/or recreation homes located on the west side of Sumner Lake just
outside of the planning area.

The economic base within the basin is agriculture and agricultural-related
businesses. Recreation and tourism contribute to the economy of the area."
Fort Sumner's economic base was formerly derived from the railroad industry and
military bases. Presently, however, neither contributes largely to the economy of the
area.

Land ownership in the basin is divided in the following manner (see Plate 7 and
Table 1): 75 percent is privately owned, 15 percent is owned by the State of
New Mexico, five percent of the land is under public domain and controlled by various
Federal agencies and the remaining five percent is owned and controlled by a variety of
entities. The largest portion of the land in the basin, 97 percent, is devoted to grazing

" Dennis Engineering Company, 1995, De Baca County Overall Development Plan Fort Sumner New Mexico.
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purposes and for domestic livestock (see Plate 6). One percent of the land is used for
farming. One percent is used for urbanization, roads, recreational development and
water bodies. The remaining one percent serves a variety of other uses.

Historical Overview. The use of surface water in the basin began in prehistoric
times when these waters were used for domestic purposes. Limited evidence supports
extensive use of water for irrigation or other domestic uses prior to the mid-1800s. The
Spanish explorers noted inhabitants growing squash, corn and beans. Development of
the water resources began around the Fort Sumner area in the mid-to late 1800s with
the establishment of the Fort Sumner Military Fort. The first major irrigation efforts
began in 1863 with the construction of a main canal by the Mescalero Apache Indians.
This irrigation system included a diversion dam located five to six miles above the
military post. Captain John B. Shinnery recorded this development in 1866, while
conducting the first survey of the Bosque Redondo under the direct order of General
Ulysses S. Grant. Navajos under the supervision of Captain Calloway, a Native
American farm superintendent, were able to dig a new ditch in a little over a month
using only 50 spades. A field study conducted in 1984 substantiates the mileage and
course of the Acequia Madre (the main canal) as documented by Major Wallen.

Lucien B. Maxwell purchased the military fort buildings in October of 1870 for
$5000. He conducted extensive farming using the existing canal system. It is
documented that 25 to 30 families relocated to Fort Sumner and each was assigned
40 acres of irrigated land by Maxwell himself. The irrigation works, as they exist today,
are maintained and operated by the Fort Sumner Irrigation District (FSID)."

A title search conducted by Mr. Chapman of BOR produced the following
timeline.

1862 - 1868  The basic system of ditches was constructed.
1869-1890  The U.S. Army abandoned the irrigation system and the Real Bosque

Reservation.

1903 Fort Sumner Land and Development Company was formed. The name
was later changed to Fort Sumner Land and Canal Company.

1908 Fort Sumner Land and Canal Company went bankrupt. During the next

several years the company sold parcels of land to individuals. Title was
assigned subject to easements for ditches and canals. All of the
company's land was eventually sold.

1919 Mr. Fishbeck sold the company to the newly formed FSID. This gave
title and the right to condemn to the district."

W History of the Fort Sumner Irrigation District - Author Unknown.
12 Chapman, T., Date Unknown, Title Search Time Line Fort Sumner Irrigation District: U.S. Bureau of Reclamation.
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The development and use of groundwater resources most likely began with the
settlement of the area by livestock owners. The first recorded development and use of
groundwater occurred in the late 1870s when Sunnyside Springs in Truchas Creek was
developed to provide water to the community of Sunnyside and the surrounding areas.
Water from these springs was used in Fort Sumner and a second Sunnyside community
adjoining Fort Sumner.

The first recorded well in Fort Sumner was named the Dug Well. This well,
according to Atchison, Topeka and Santa Fe Railway records, was established in 1905
and was 30 feet in diameter and 20 feet deep. Other documentation by the railroad
references this same well as Dug Well No. 2. This second well is further documented to
have been 81 feet southeast of a similar well, identified as Dug Well No. 1. Both wells
derived water from the Quaternary alluvium and are recorded to be in existence on
March 2, 1908. In 1911, Mr. Haskell increased the depth of Dug Well No. 2 to 210 feet.
This well was a major source of water for the Village of Fort Sumner until August
1936."

The development of irrigation wells first began in the 1950s in an area south of
Fort Sumner along the Pecos River. Some of the wells produced as much as 2000 gpm.
Approximately 2200 acres of farmland are irrigated from these wells. In 1965, a second
area of groundwater was developed for irrigation north of Fort Sumner and east of
Sumner Lake. This area includes about 4100 acres of farmland irrigated mainly by
sprinkler systems. Since 1965, other small areas of groundwater irrigation have also
been developed.

Roswell Groundwater Basin

Description of the Basin. The Roswell Groundwater Basin is the largest declared
basin constituting 60 percent of the planning area and encompassing 10,779 square
miles, 10,033 square miles of which are within the planning area (Plate 1).*®" It is
located in the central portion of the planning area and includes most of Chaves County.
The basin includes parts of Torrance, Guadalupe and Roosevelt Counties, which lie
outside the planning area.>®"* The Pecos River runs through the eastern side of the
basin from north to south. Several large tributaries drain from the west to the east. This
basin offers a wide variety of terrain which includes the Pecos-Canadian Plains and
Valleys, Southern Desertic Basins, Plains, Arizona and New Mexico Mountains Major
Land Resource Areas. The landscape ranges from level to gently rolling in the lower
elevations of the southern desert and central plains, to low hills and arroyo valleys, to
high rugged mountains. The vegetation throughout the basin is equally diverse. It
ranges from the desert shrubs and grasslands to the open grass stands of the plains, and
from the pifon-juniper and mixed shrub areas to the conifer forests in the higher

3 Galloway, S.E., and Perrin, K.D., 1987, Summary of Water Rights Village of Fort Sumner De Baca County,
New Mexico: Shamas and Perrin Law Office.
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elevations. Farmland is found throughout the basin in areas where adequate water
supplies are available. Elevations range from 3300 feet where the Pecos River flows out
of the basin, to 10,080 feet in the El Capitan Mountains, located in the northwestern
area."

The basin encompasses both desert and high mountain climates. Summer
temperatures in and around Roswell and Artesia range from an average high of 95° F to
an average low of 45° F. Average winter temperatures range between 23° F and 65° F.
The summer temperatures around the Capitan Mountains range between 45° F and
80° F, while winter temperatures range between 17° F and 50° F. Temperatures for
other areas in the basin fall between these ranges. The growing season in Roswell and
Artesia is approximately 208 days. Precipitation averages 12 inches per year, most
coming from intense summer rains that produce significant runoff. The growing season
in the mountain areas is approximately 110 days; the average annual precipitation is
25 inches, 35 percent of which falls as snow. Precipitation records for selected stations
in the Roswell Basin are shown in Appendix D.?**"

The soil types found in the Roswell Groundwater Basin include deep fertile
loams, deep sands and clays, very shallow, poor-quality soils and areas of bare rock.
The lands under cultivation consist mostly of loams, sandy loams and some clay loams.
Sandier soils are found in the eastern part of the basin, while bare-rock outcrops and
bluffs occur in the hills and mountains in the western portion of the basin. Vegetation
supported by these soils include open grasslands, a mixture of grasses and shrubs,
pifon-juniper stands and conifer forests. These areas are used for forage productions,
farming, and wildlife habitat and recreation, while they also provide aesthetic and
watershed benefits. Mineral resources in the basin include gas, 0il, sand, gravel, caliche
and minor amounts of gold and silver.

Wildlife populations in the basin include elk, deer, antelope, bear, lion and
Barbary sheep. Turkey, ducks, geese, quail, dove and a few pheasant are found in this
area, as well as other birds, rodents, reptiles and predator species. This basin supports
several threatened and endangered species. Additionally, the Pecos River and several
small lakes support warm-water fisheries while serving as popular recreation areas.

Water users in the basin rely on both surface water and groundwater. Surface
water is diverted from the river's tributaries along Spring Creek and the Hondo, Felix
and Pefnasco Rivers. Some surface water is also pumped from the Pecos River. Most
surface water in the basin is used for irrigation purposes.

Some surface water from small arroyos and from spring discharge is collected in
impoundment dams and playa lakes to provide water for livestock and wildlife.

' Natural Resource Conservation Service Technical Guide - Roswell Field Office.
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Groundwater supplies are derived from several geological formations including the
Yeso and San Andres Formations, the Artesia Group, the Glorieta Sandstone and
alluvium and terrace deposits. The two major aquifers that provide the largest supplies
of water are the Permian artesian aquifer and the shallow-water aquifer located in the
alluvium deposits and terraces.” These two aquifers provide water for the Cities of
Roswell, Artesia, Dexter, Lake Arthur and Hagerman. Irrigation wells have been
developed throughout the basin. The largest concentration is located in the Pecos River
Valley between Roswell and Seven Rivers. Wells developed for irrigation purposes
yield between 300 and 5000 gpm. Wells developed for other purposes in various
formations throughout the basin yield between one and 1000 gpm. The quality of both
surface water and groundwater is wide-ranged. Chloride and sulfate are the most
common constituents that degrade water quality in the Roswell Basin."

The basin is the most populated region in the planning area. Europeans first
settled around 1865 near Artesia. Cities and their population levels include: Roswell
(pop. 44,654), Artesia (pop. 10,610), Dexter (pop. 898), Hagerman (pop. 961),

Lake Arthur (pop. 336) and Hope (pop. 101).**®" Other communities are scattered
throughout the basin, particularly near farming areas.

A major economic base of this area is agriculture. A contributor to the basin's
economic base is the development of mineral resources, primarily gas and oil.
Recreation and tourism, as well as manufacturing and government, also contribute to
the economy of the basin.

Land ownership (see Plate 7 and Table 1) in the basin is divided as follows:
43 percent is privately owned, 15 percent is owned by the State of New Mexico,
33 percent is public land controlled by the BLM, five percent is federally owned and
maintained by the Forest Service and the remaining four percent is owned and
controlled by a variety of entities. The largest portion of the land in the basin,
94 percent, is devoted to grazing purposes for domestic livestock (see Plate 6).
Approximately three percent is used for irrigated agriculture. One percent of the land
in the basin is occupied by cities, villages and other developed areas. The remaining
land, approximately two percent, is used for roads, recreational areas, water bodies and
various other uses.

Historical Overview. Prior to the establishment of settlements, there is little
evidence to substantiate the use of surface water and groundwater in the basin. Early
records indicate that Spanish expeditions traveled through the area as early as 1583.
The first record of interest for water claims in the basin followed the Civil War. At this

! Hantush, M.S., 1957, Preliminary Quantitative Study of the Roswell Ground Water Reservoir New Mexico: New
Mexico Bureau of Mines and Mineral Resources, New Mexico Institute of Mining & Technology.

16 Fiedler, A.G., and Nye, S.S., 1933, Geology and Ground - Water Resources of the Roswell Artesian Basin New
Mexico: U.S. Geological Survey Water Supply Paper 639.
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time cattlemen drove their herds from south Texas into eastern New Mexico and
Colorado to supply forts and Indian reservations with meat. People like John Chisum,
Charles Goodnight and Oliver Loving relied on the rivers and springs to water their
cattle as they moved through the area."”

Irrigation of small farms began in the mid-1800s as Europeans occupied the area
extensively. At that time water was so plentiful that little effort was made to record its
diversion or rights. Records such as survey notes, diaries and old newspaper articles
only make infrequent, passing comments regarding water development during this
time period.

One of the first records of irrigation in the basin is from La Plaza de San Jose, also
known as Missouri Bottom or Missouri Plaza. This community was founded about
1867, 15 to 17 miles west of Roswell on the banks of the Hondo River. Water was
diverted from the Hondo River to irrigate small farms in the area. This community was
later abandoned in 1872 when water in the river became insufficient to support the
farms.

The vision to dam the Hondo River is credited to Pat Garrett. In 1889,
Pat Garrett built the Hagerman Canal System, which today is the largest ditch company
in Roswell and the surrounding area. The system diverts water from tributaries to the
Pecos River. The Hope Irrigation System was established in the 1890s and is located
west of Artesia near Hope. This large irrigation development diverts water from the
Penasco River and currently includes 3200 acres. At the peak of surface-water
development, about 120 individual and community ditches diverted water from
tributaries of the Pecos River.

The first Reclamation Service (later, BOR) project in New Mexico was the
Hondo Project. It began as a private project in the mid 1880s. Reclamation Service took
over in 1902 after the flood of 1893 suspended construction. The project consisted of an
off-channel reservoir nine-miles southwest of Roswell that was supposed to have stored
floodlflow for irrigation. The project failed because of the leaky nature of the formation
underlying the reservoir.

Fiedler and Nye'® " wrote, "By 1880 the original irrigation systems in the
vicinity of Roswell derived their water supply from the North and South Springs Rivers
and the Berrendo Creek. The ditches from these streams were gradually extended by
the landowners until most of the water from these sources was diverted for irrigation
farming. With the development of artesian water the flow of the North and South
Springs Rivers and Berrendo Creek gradually declined and as a result most of the early
ditches have been abandoned due to inadequate water supply."

7 Brief History of the Pecos River in New Mexico - Author Unknown.
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Groundwater was first appropriated from shallow wells and used for livestock
and domestic purposes. The first full-scale attempt to discover artesian water in the
Pecos River Valley was conducted by Captain John Pope. Pope, a topographical
engineer in the U.S. Army, was assigned to survey a route for the Pacific Railroad. In
January of 1855, the U.S. Army War Department authorized Captain Pope to organize
an expedition to drill for flowing artesian wells. Although his attempts failed, the idea
was introduced to the valley.

Successful construction of the first artesian well in the basin is attributed to
Nathan Jaffa. In 1892, finding the water from his shallow well detrimental to his health,
Jaffa decided to dig a deeper well in search of purer water. At a depth of 250 feet, much
to Jaffa's surprise, he discovered artesian water. At this great news, people traveled
from miles around to see the well.

Soon after the discovery of the Nathan Jaffa's well, others began drilling deep
wells. By 1900 approximately 83 wells had been developed and were in use. Thus
began the water boom. In an effort to promote economic progress, towns raised money
to finance the development of artesian wells. Artesian water provided the opportunity
to develop cultivated lands that irrigation canals could not reach. Soon, the farming
communities of Dexter, East Grand Plains, Lake Arthur and Artesia were founded and
grOWing.7 above

Over the years, inefficient use and the lack of regulation took their toll on water
supplies. The original area of the artesian flow covered approximately 633 square
miles. By 1916 the size of the artesian area had decreased to 499 square miles and by
1926, artesian flow was limited to only 228 square miles, 36 percent of the original area.
By 1927 the number of developed artesian wells had reached 424. As the aquifer
pressure declined, many towns such as Dayton and Atoka on the perimeter of the
artesian flow were abandoned.

Evidence shows that each of these groundwater booms ended with the basin's
water supply progressively further out of balance. The ultimate goal of regulation has
been to reestablish that balance. From 1905 to 1925, the Territorial and State Legislature
responded to local pressure and passed artesian regulatory acts tied specifically to
Chaves and Eddy Counties. These acts prohibited surface waste of artesian waters,
required control valves and proper casing practices and established a local supervisory
agency or official to oversee the situation.

In 1927 the New Mexico State Legislature passed the State's first groundwater
control statute. This statute was amended in 1929 and a second statute allowing the
creation of artesian conservancy districts was passed. The Pecos Valley Artesian
Conservancy District (PVACD) was organized in 1932 to help conserve water in the
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declared basin and bring the aquifer back into balance. Water development continued
to occur outside the basin and the New Mexico State Engineer, with the encouragement
of the conservancy district, extended the boundaries of the declared basin at least five
times by 1940.

The last major phase of groundwater development occurred between 1941 and
1959. Since that time, through water rights retirement programs, adjudication and
metering of wells, the two major groundwater aquifers (the shallow-water aquifer and
the artesian aquifer) have slowly been brought closer into balance between recharge
and discharge. Current information indicates that the basin is approaching conditions
that existed in the early stages of development of these water resources.”***

The City of Artesia initiated the development of a municipal water system in the
Roswell Groundwater Basin in 1903. This was followed by water systems being
developed in Lake Arthur, Hagerman, Dexter and Roswell in the early 1900s. Hope
developed a water system in 1954. All of these water systems rely on groundwater
aquifers for their supplies.

Commercial development of water resources has been limited to light
manufacturing and food processing. The establishment of Walker Air Force Base in the
1930s effected available water resources within the basin. However, this base was
closed in 1966 and present military activity has only a slight impact on water resources.
During the early 1970s and 1980s, the gas and oil industry made dramatic increases in
their development, increasing their water demands significantly. Although still a viable
industry in the basin, oil and gas activities have declined in recent years. Some
historical and modern photographs of the Roswell area are presented in Figures 1
through 3."%"

18 Figure 1, Courtesy of Clara G. Wilkerson.
¥ Figure 2, Photo from Pecos Valley Collection Chaves County Historical Museum.

33 PECOS VALLEY WATER USERS ORGANIZATION



SECTION TV BACKGROUND INFORMATION

Figure 1.  Historic Photo of Haynes Dream Lake, 1918

Figure 2.  Site of Historic Photo of Spring River Dam and Spillway Near the Swimming Pool
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Figure 3.  Photo of Spring River

35 PECOS VALLEY WATER USERS ORGANIZATION



SECTION TV: BACKGROUND INFORMATION

Hondo Groundwater Basin

Description of the Basin. The Hondo Groundwater Basin encompasses 1101 square
miles and is the second smallest basin at six percent of the planning area (Plate 1).***"
The basin was first declared in 1953. It has been expanded three times since then, with
the last expansion taking place in 1993. This basin is located in the west-central section
of the planning area. It includes the northeastern corner of Otero County and a portion
of the southeastern corner of Lincoln County. This basin lies entirely within the
planning area.**™" It includes the Hondo and Ruidoso Rivers, Eagle Creek and Rio
Bonito. All of these systems are tributaries of the Pecos River draining from west to
east, with the lower reaches running through the Roswell Groundwater Basin. This
basin is located in the hill and mountain country and includes the Arizona and New
Mexico Mountains and Pecos-Canadian Plains and Valley Major Land Resource Areas.
The landscape includes rugged hills and mountains with narrow river valleys. The
vegetation ranges from grasses and shrubs in the lower elevations, through the pifion-
juniper woodlands to the conifer forests of ponderosa pine, Douglas-fir and spruce in
the higher elevations. Some of the highest elevations are alpine in nature and do not
have the conifer forests. Most of the farmland is found in the narrow river valleys,
although some mountain meadows are farmed in the higher elevations. Elevations
range from 4400 feet at the far eastern edge of the basin to nearly 12,000 feet on the
summit of Sierra Blanca.”

The climate in the basin ranges from mild in the valleys to cool in the high
mountains. The summer temperatures in the lower valley near Picacho range from
58° F to 88° F. Winter temperatures in this area range from 23° F to 55° F. The summer
temperatures around Ruidoso range from 47° F to 80° F. Winter temperatures range
from 16° F to 49° F. The growing season in the valleys is approximately 179 days while
the growing season in the higher elevations is around 102 days. The average
precipitation ranges from 14 inches in the valleys to 30 inches in the mountains. At the
higher elevations, one-third to one-half of the annual precipitation falls as snow from
November through April. The lower elevations receive some snowfall, but it is usually
less than one-third of the total annual precipitation. The area is subject to torrential
rains that can cause floodflows in the lower areas and drainage ways. Precipitation
records from selected stations in the Hondo Basin are shown in Appendix D.>®*"

The soil types in the basin include the following. The valleys are filled with deep
alluvial deposits of loamy soils. These loam soils range in texture from sandy loam to
clay loam. The mountain meadows contain loams and clays. The steeper slopes are
comprised of shallow soils with occasional rock outcrops and bluffs occurring on the
upper slopes. Most of the forest soils are rich in humus and very fertile. These soils
produce grasslands with a variety of shrubs in the lower elevations. Riparian

% Natural Resource Conservation Service Technical Guide - Capitan Field Office.
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vegetation occupies the undisturbed stream banks in the bottom areas. Pifon-juniper,
with grass and shrub understory occupy the soils in the middle zone of the basin, while
conifer stands occupy the soils at higher elevations. Where the conifer stands are open
and in the meadows, grasses and forbs cover the loamy soils. These areas are used for
forage production, farming, wildlife habitat, recreation and timber production, while
they also provide aesthetic and watershed benefits. Mineral resources are limited to
sand, gravel, caliche, rock and small amounts of gold and silver.

Wildlife populations in the basin include elk, deer, bear, lion and the introduced
Barbary sheep. Turkey, quail and dove are also found in these areas, as well as grouse
and pigeons in the higher elevations. Ducks and geese winter or stop in the basin
during their migration. Other birds, rodents, reptiles and predator species occupy the
area as well. The streams of the Rio Bonito and the Hondo and Ruidoso Rivers provide
cool-water fisheries and where accessible, popular recreational areas. Additionally, the
basin includes a few lakes, mostly man-made, which provide cool-water fisheries and
recreational opportunities.

Both surface water and groundwater are used in the basin. The surface water is
diverted from the Hondo River and its tributaries, the Rio Bonito, the Ruidoso River
and Eagle Creek. This water is used to sustain and further develop irrigated farmland,
urbanized areas, livestock, recreation sites and fisheries. Water supplies for livestock
and wildlife in the area are met by impoundments constructed on small drainages.
Additionally, some of the springs have been developed to support various uses.
Groundwater supplies are appropriated from several geological formations. The main
water-bearing formations are the alluvium and the deeper formations of San Andres,
Glorieta and Yeso.” Wells developed in these formations yield one to 3500 gpm.
Irrigation wells were first developed to supplement the surface water diverted from
streams. Wells were later developed as a primary source of irrigation water. Wells
developed in other formations for domestic and livestock water yield between one to
125 gpm. Some of the water used in the urban and community water systems is
pumped from wells. The quality of water drawn from these wells varies. Well water in
the eastern portion of the basin is of poor quality due to salinity and high mineral
content. Well water in the western portion of the Hondo Basin is of very good quality.
Most of the surface waters are high quality, but contain some dissolved minerals.
Sediment contamination can effect surface water during periods of flooding.

Due to the recreation and tourism industry in the basin, a large transient
population occurs during certain times of the year. Between November and February,
tourists come to the basin to ski at Ski Apache. In the summer months, the cool
temperatures and horse racing at Ruidoso Downs are major attractions. The permanent
population of the basin is approximately 10,500 with major concentrations in Ruidoso

2 Mourant, W.A., 1963, Water Resources and Geology of the Rio Hondo Drainage Basin Chaves, Lincoln, and Otero
Counties: New Mexico Office of the State Engineer Technical Report 28.
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(7500) and Capitan (2500).***"® The balance of the permanent population resides in
small communities throughout the river valleys.

Initially the basin's economy relied heavily on agriculture and forestry. Over
time, agriculture has remained a viable contributor to the economic base of the area;
however, the timber industry’s role has decreased. Currently, the major contributors to
the economy of the basin are recreation and tourism.

Land ownership in the basin is divided as follows (see Plate 7 and Table 1):
33 percent of the land is privately owned, two percent is owned by the state of
New Mexico, 34 percent of the land is federally owned and controlled by the Forest
Service (30 percent) and the BLM (four percent), 29 percent is occupied by the
Mescalero Apache Indian Reservation and the remaining one percent is owned and/or
controlled by a variety of entities. The largest portion of land in the basin, 90 percent, is
devoted to livestock grazing (see Plate 6). Five percent is used for farming. Four
percent is used for urban and recreational uses. One percent is used for wildlife habitat.
Figures 4 and 5 show photos of Benson Canyon located south of Cloudcroft along the
Penasco River taken in 1928 and 1995 respectively. Note the increased tree coverage in
Figure 5.

Historical Overview. Evidence exists that the Native Americans used surface
water in the Hondo Basin for limited irrigation and domestic purposes prior to the
arrival of European settlers. Records are unclear as to the first major efforts to use
surface waters in the basin. However, it has been noted that the community of Missouri
Bottom, located on the lower reaches of the Hondo River near Roswell, was abandoned
in 1872 because water users on the upper watershed had depleted the flow of the river.
This notation suggests that irrigation systems within the basin were developed prior to
1872. In 1908 the following community ditches were reported to be in operation.
Diversions from the Hondo River served the following ditches: Picacho, Buckguyes,
Chene, J&P Analla, P. Chaves Springs and the J. Gonzales. Diversions from the Ruidoso
River served the following ditches: P. Chaves, A. Chaves No. 2, Ice Storm, F. Hilburn,
South Chosas (lower), Q. Sanchez, North Chosas, South Chosas Upper, Leopoldo
Gonzales, A. Chaves No. 1, Barragan, Barragan and West, L. Gallegos, P. Gonzales,

A. Sanchez, F. Silve, Mirabel and Norman, J. M. Sanchez, F. Sanchez South, S. Sanchez
North, Hewitt, Maxwell Community, Bracken Community, Pope and Allison, Avint,
North Hale, South Hale, F. Herrera North and Wingfield. Additionally, in 1934 the Rio
Bonito served the following ditches: Lutz, Cruz de Jara, La Providencia, Lincoln
Community and the Las Chosas. Presently, in the reaches of the Ruidoso River,
between Ruidoso and its confluence with the Rio Bonito, there are 29 diversion dams
serving approximately 179 landowners and 1264 acres of irrigated land. In the reaches
of the Rio Bonito, between Fort Stanton and its confluence with the Ruidoso River, there
are 13 points of diversion serving 40 landowners and 1030 acres of irrigated land. In the
reaches of the Hondo River, from its headwaters to the confluence of the Ruidoso River
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and Rio Bonito at the McKnight Ranch, there are five points of diversion serving
16 landowners and 672 acres of irrigated land.”

Water resources in the basin were first commercially developed by the Southern
Pacific Railroad Company in 1906. The railroad initially acquired water rights to the
Rio Bonito, but later obtained additional water rights from Eagle Creek. After
experiencing water shortages during low-flow periods, the railroad began construction
of the Bonito Dam in 1934 in an effort to secure a permanent supply of water. The Rio
Bonito water rights and Bonito Dam were later sold to the City of Alamogordo when
the railroad converted to diesel engines and ultimately abandoned the mountain
railway. The Villages of Ruidoso and Capitan developed the Eagle Creek Water Supply
Association and in 1954 purchased the Eagle Creek water rights and existing pipelines
from the Southern Pacific Railroad Company.”

The Village of Ruidoso was incorporated in 1946 and began developing a
municipal water system shortly thereafter. The Village of Capitan was also
incorporated around that time and also developed a water system. Additionally,
several other community water systems have been developed in the basin and presently
serve the smaller unincorporated communities, as well as some rural areas.

In recent years the Mescalero Apaches have developed some of their water rights
for recreational purposes. They have constructed a dam on Carrizo Creek that provides
water for the Inn of the Mountain Gods recreational and tourism development.

2 Records of Diversions, Landowners and Acres Served — Lincoln County — Provided by the Natural Resource Conservation
Service — Capitan Field Office.
% Author Unknown, 1995, Water Plan for the Village of Ruidoso.

39 PECOS VALLEY WATER USERS ORGANIZATION



SECTION TV BACKGROUND INFORMATION

Figure 4.  Historic Photo of Benson Canyon Looking West, 1928

Figure 5.  Modern Photo of Benson Canyon Looking West, 1995
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Penasco Groundwater Basin

Description of the Basin. The Pehasco Groundwater Basin consists of 903 square
miles and is the smallest declared basin at five percent of the planning area.’*"® The
basin was declared in 1953 and has been expanded twice with the last expansion taking
place in 1993. The basin is located in the west central part of the planning area and
borders the south end of the Hondo Groundwater Basin. It includes a portion of the
northeastern corner of Otero County and part of the southwestern corner of Chaves
County. This basin lies entirely within the planning area.>*™"* It includes the upper
watershed of the Penasco River and its tributaries and a small part of the upper
watershed of the Felix River's drainage. These are tributaries of the Pecos River that
drain from west to east and have lower reaches that pass through the Roswell
Groundwater Basin. This basin is located in hill and mountain country and includes
both the Arizona and New Mexico Mountains and the Pecos-Canadian Plains and
Valley Major Land Resource Areas. The landscape includes rugged hills with narrow
river valleys. The vegetation ranges from the grasses and shrubs of the lower
elevations, through the pinon-juniper woodlands, to the conifer forests of ponderosa
pine, Douglas fir and spruce in the higher elevations. Most of the farmland is located in
the narrow river valleys and is irrigated by stream diversions. Elevations range from
4300 feet at the eastern edge where the Penasco River exits the basin, to 9700 feet in the
mountains south of Cloudcroft.”

The climate in the basin ranges from mild in the lower valleys to cool in the high
mountains. The summer temperatures in the eastern portion of the basin range from
45° F to 93° F. Winter temperatures range from 27° F to 58° F. The summer
temperatures at Cloudcroft range from 36° F to 75° F. Winter temperatures range from
15° F to 45° F. The growing season in the valleys is approximately 180 days, while the
growing season in the higher elevations is around 120 days. The average annual
precipitation ranges from 14 inches in the valleys to 30 inches in the mountains. At the
higher elevations one-third to one-half of the annual precipitation falls as snow during
the period from November through April. The lower elevations usually receive less
than one-third of their annual precipitation as snowfall. The area is subject to torrential
rains that can cause flooding in the low areas and drainage ways. Precipitation records
from selected stations in the Pefiasco Basin are shown in Appendix D.?**"

The soil types found in the basin are rich and diversified. Deep loamy soils of
alluvial deposit are found in most of the river valleys. The soils on the uplands and
ridges are loams and shallow loams. These loams range from sandy loams to clay
loams. Rock outcrops and sometimes bluffs occur on the ridges in the basin. The forest
soils are high in humus. The lower elevations support grass and shrub vegetative
communities. Riparian vegetation occupies the undisturbed stream banks in the bottom

2 Natural Resource Conservation Service Technical Guide - Artesia and Alamogordo Field Offices.
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areas. Pinon-juniper, with a grass and shrub understory, occupy the soils in the middle
zone of the area while conifer forests occupy the soils of the higher elevations. Forbs
cover the loam soils in the open conifer stands and in the meadows grasses. These areas
are used for forage production, farming, wildlife habitat, recreation and timber
production, while they also provide aesthetic and watershed benefits. Mineral
resources are limited to sand and gravel, caliche, rock and a small amount of gold and
silver.

Wildlife populations include elk, deer, bear, lion and the introduced species of
Barbary sheep. Turkey, quail and dove are also found in this area with grouse and
pigeons found in the higher elevations. Some ducks and geese winter in the basin while
others stop here during migration. Other birds, rodents, reptiles and predator species
are also found in the basin. The Penasco River and its tributaries, such as Aqua
Chiquita, provide cool-water fisheries and, where accessible, are popular recreation
areas. Several reservoirs in the basin that are supplied by springs or other permanent
water supplies have been developed as fisheries for commercial recreation.

The basin relies on both surface water and groundwater. The surface water is
diverted from the Pefasco River and its tributaries. This water is used for a variety of
purposes including farm irrigation, livestock use and recreation development.
Impoundments have been constructed on small drainages to supply water for livestock
and wildlife. Additionally, some of the larger springs have been developed to support
various uses. Groundwater supplies are appropriated from several geological
formations with the main water-bearing formations being the alluvium and the deeper
formations of San Andres, Glorieta and Yeso. Wells developed in these formations
yield from one to 3500 gpm. Irrigation wells were first developed to supplement the
surface waters diverted from the streams during periods of low flow. Some wells were
later developed for primary sources of irrigation water. Wells developed in other
formations yield between one and 125 gpm and are usually water sources for domestic
and livestock purposes. Water for the urban and community water systems is derived
from groundwater aquifers. Groundwater in this basin ranges from very high to poor
quality with high concentrations of salinity and sulfur. Surface water is generally of
good quality, although it may contain high levels of some minerals.

The basin is similar to the Hondo Groundwater Basin in its resource base. The
basin has developed a recreation and tourism industry that attracts a large transient
population. As many as 4500 people may visit the basin during certain times of the
year. The permanent population of the basin is approximately 1650. The only
incorporated population centers in the basin are Cloudcroft, with a population of 750
and Mayhill, with a population near 100.***** The balance of the permanent population
resides in small communities throughout the river valleys.
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Initially the economy of the basin was strongly tied to both agriculture and
forestry. Although agriculture continues to be a viable contributor to the present
economy, the timber industry’s role has lessened over the years. Presently the major
portion of the economic base is derived from recreation and tourism.

Land ownership in the basin is divided as follows (see Plate 7 and Table 1):
17 percent of the land is privately owned, five percent is owned by the State of
New Mexico, 58 percent is federally owned and controlled by the Forest Service
(54 percent) and the BLM (four percent), 19 percent is occupied by the Mescalero
Apache Indian Reservation. The remaining land area is owned and/or controlled by a
variety of entities. The largest portion of land in the basin, 90 percent, is used for
livestock grazing (see Plate 6). One percent is used for farming. Urban areas and
recreational sites occupy one percent. Five percent is devoted to wildlife habitat and
the remainder serves a variety of miscellaneous uses.

Historical Overview. Native Americans occupied the area prior to the settlers’
arrival in the mid-1800s. Development of farmland and diversion systems continued
until the 1950s when the basin was declared and the use of water was regulated. There
are presently 34 diversions on the Penasco River serving 52 landowners. Six diversions
have been constructed on the Aqua Chiquita to provide water for ten landowners. One
diversion exists on the Blue Creek serving two landowners, and one diversion has also
been constructed on Steven's Draw to serve one landowner. Groundwater has been
developed from wells and springs to supplement the surface water. Some areas within
the basin use groundwater as their primary source of water.”

Commercial development of water in the Pefiasco Basin, as in the Hondo, started
with the formation of the railroad company that was developed to serve the growing
timber industry in the basin.* The railroad industry did not develop large water
supplies in the basin, but did use water from the rivers and springs where available.
The timber industry developed some water resources for use in processing timber.
Recently the recreation industry has developed water resources for use in winter sports
areas.

The Village of Cloudcroft developed its first water system in the early 1950s to
provide water for permanent residents and the large transient population that visits the
area. This system relies on wells and springs for its water supply. Several community
water-supply systems have been developed to serve the unincorporated communities
and rural areas in the basin.

® Records furnished by the Natural Resource Conservation Service - Artesia Field Office.
% Summers, W.K., 1976, Ground-Water Resources of the Upper James Canyon Basin, Otero County, New Mexico.

43 PECOS VALLEY WATER USERS ORGANIZATION



SECTION TV: BACKGROUND INFORMATION

Carlsbad Groundwater Basin

Description of the Basin. The Carlsbad Groundwater Basin is located in the
southern 11 percent of the planning area and encompasses 2347 square miles,
1870 square miles of which are within the planning area (Plate 1).**®** The basin was
declared in 1947. Since that time there have been six expansions of the basin's
boundaries, with the last expansion occurring in 1993.2**"¢ It is located in the southern
region of Eddy County. This basin extends into Lea County, which lies outside the
planning area. The basin extends south of Carlsbad to the state line and west to the
Guadalupe Mountains.>®*"*_The Pecos River enters the basin in the northwest corner
and exits the basin near the south-central region. The major drainage systems in the
basin originate along the western edge in the Guadalupe Mountains. All drainage
flows to the Pecos River. The basin is dominated by the Southern Desertic Basins,
Plains and Mountains Major Land Resource Area, but does include some of the Pecos-
Canadian Plains and Valleys Major Land Resource Area. The landscape ranges from
nearly level in the river valleys and plains areas, to canyons and very rugged, rocky
mountains in the Pecos-Canadian Plains and Valleys area located in the western part of
the basin. The terrain east of the Pecos River ranges from flat to rolling with sand
hummocks and sharp breaks along arroyos. The vegetation consists of open grass
stands of medium to short grass in the plains areas to some pifion-juniper woodlands
occupying the higher elevations. The largest area supports desert shrubs, succulents
and grass stands. The large swales have stands of sacaton and tabosa grass.”

The farmlands in the basin are concentrated along the Pecos River from Carlsbad
to south of Malaga. Farmland is also found along the Black River and its tributaries.
Elevations range from 2870 feet, where the Pecos River exits New Mexico, to 7366 feet in
the Guadalupe Mountains in the western part of the basin.

A desert climate dominates the basin. The summer temperatures around
Carlsbad and Loving range from an average low of 67° F to an average high of 96° F.
Winter temperatures range from an average low of 29° F to an average high of 59° F.
The temperatures in the mountains will typically be ten to 15° F cooler, on average, than
the lower elevations. The growing season is approximately 210 days in the farm areas
and 180 to 190 days in the mountains. The basin's precipitation ranges from an annual
average of 12 inches in the lower elevations to an average of 14 inches in the mountains.
Most of the precipitation comes as summer rains and can result in intense, short-
duration storms that cause large amounts of runoff and potential flooding. The basin
receives some snowfall; however, this is usually less than one-fourth of the total annual
precipitation. Precipitation records from selected stations in the Carlsbad Basin are
shown in Appendix D.>*"

¥ Natural Resource Conservation Service Technical Guide - Carlsbad Field Office.
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The soil types found in the basin are varied but usually display the
characteristics of a desert climate. The soils range from deep loams, deep sands and
clays, to very shallow, poor-quality soils and areas of bare rock and cliffs. The soils that
are being farmed consist of loams, sandy loams and some clays. Farmlands overlie
shallow soils in some areas. Most of the soils are slightly to strongly saline. The sandy
soils are found in the eastern portion of the basin, while large areas of gypsum soils are
found in the southern areas. Rock cliffs and large areas of shallow soils and bare rock
occur in the foothills and mountains in the western portion of the basin. The vegetation
on these soils ranges from open grass stands, grasses, shrubs, desert succulent mixtures
and some pifon-juniper woodlands. Mixed stands of trees and riparian vegetation can
be found along the Black, Delaware and Pecos Rivers, and around springs and playas in
the basin. These areas are used for forage production, farming, wildlife habitat,
recreation, while they also provide aesthetics and watershed benefits. The mineral
resources in the basin include gas and oil, potash, caliche, sand and gravel and rock.

Wildlife populations include mule deer, javalina, lion and Barbary sheep. A few
antelope have been reintroduced in the eastern edge of the basin and feral hogs have
been noted along the Delaware River. Ducks, geese, quail and dove are plentiful in the
basin and there is a small population of turkeys along Black River and in the higher
elevations. Other birds, rodents, reptiles and predator species are also found in the
basin. The Pecos, Black and Delaware Rivers, along with several impoundments,
provide warm-water fisheries as well as being popular recreational areas. Several
species of plants, animals and fish listed as endangered or threatened also reside in the
basin.

The basin uses both surface water and groundwater. The Carlsbad Irrigation
District (CID) diverts surface water from the Pecos River. Water has been diverted from
the Pecos River at three diversion points below the City of Carlsbad. Surface water is
also diverted from the Black River, Dark Canyon, Rocky Arroyo and the Delaware
River. Surface waters are used for irrigation, recreation and livestock purposes. Surface
water captured by playa lakes and impoundments provides a source of water for
livestock and wildlife in the basin. Four major springs, as well as many smaller springs,
provide water for irrigation, livestock, wildlife and recreation purposes.

Groundwater supplies are derived from several geological formations including
the Delaware Mountain Group, the Carlsbad and Capitan Limestones, the Castile, the
Rustler and Dockum Formations and alluvium and terrace deposits. The two major
aquifers that yield large supplies of water are the Capitan and Carlsbad Limestone Reef
Aquifer (Capitan Reef) and the shallow-water aquifer found in the alluvium and terrace
deposits.” Irrigation wells have been developed in the farming areas from Carlsbad

% Bjorklund, L.J. and Motts, W.S., 1959, Geology and Water Resources of the Carlsbad, Eddy County, New Mexico:
U.S. Geological Survey Open-File Report 59-9.
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south to Malaga and along the Black and Delaware Rivers. Wells developed for
irrigation purposes will yield between 400 and 4000 gpm.

The City of Carlsbad, Village of Loving and five other community water systems
derive their water supplies from the two major aquifers mentioned previously.
Domestic, livestock and commercial wells have been developed in other aquifers
throughout the basin and yield from less than one to 1000 gpm. Both surface water and
groundwater supplies have a wide-range of quality. The major constituents influencing
the quality of water in the basin are salts and sulfur.

The basin has the second largest population in the planning area. Settlement first
occurred around Carlsbad, then called Eddy, near 1880. Although population within
the basin has increased since 1880, at times the area experienced declines in population
levels. Carlsbad has remained the primary population center with a population of
24,952. Located ten miles southeast of Carlsbad, Loving contains 1243 residents. Other
areas of population include Happy Valley, La Huerta, Otis, Malaga and White City.**"

The major economic base of the basin is the development of mineral resources.
Potash has been in production for many years and gas and oil production enjoyed a
large increase in the late 1970s and early 1980s. Production of these resources, however,
is declining due to resource supply and current prices. The mining of salt also
contributes to the local economy. The national and state parks, as well as other
recreational developments in the basin, maintain a large tourism and recreation
economic base in the area. Agriculture and manufacturing contribute to the economy.
In recent years the development of the Waste Isolation Pilot Project (WIPP) for storage
of nuclear waste has played a large part in the economy of the area.

Land ownership within the basin is divided as follows (see Plate 7 and Table 1):
17 percent of the land is privately owned, 17 percent is owned by the State of
New Mexico, 56 percent is classified as public domain land and under the control of the
BLM, three percent is federally owned and under the control of the Forest Service, four
percent of the land is occupied by national and state parks and the remaining three
percent is owned and/or controlled by a variety of entities. The largest portion of land
in the basin, 80 percent, is devoted to grazing domestic livestock (see Plate 6). Four
percent of the land in the basin is dedicated to recreational uses. Three percent is
devoted to irrigated agriculture. One percent is used by cities, villages and developed
areas. The remaining 12 percent is occupied by mineral extraction sites, roads, water
bodies and various other uses.

Historical Overview. Surface waters in the basin were first used as a source by
Native Americans. The presence of Mescalero Apache Indians prevented settlement of
the area until the mid-1800s. The Pecos Valley Land and Ditch Company was the first
to attempt farming and irrigating in the basin on a large scale in 1887. The founding
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members of the company include Charles B. Eddy, his brother John Eddy, Joseph
Stevens, Elmer Williams and Arthur Mermod. Between 1890 and 1894 the Pecos Valley
Land and Ditch Company constructed two storage reservoirs, a large flume and several
miles of canal. Itis documented that the irrigation system experienced several setbacks
when the dams were severely damaged or washed out by floods in the Pecos River.
Disgruntled farmers abandoned farming efforts when they did not consistently receive
adequate water supplies from the company. In 1895, after falling into receivership, the
company was taken over by landholders under the direction of Francis Tracy. In 1904
the project was again severely damaged by floods. In 1905 the BOR authorized the
Carlsbad Project and began restoration efforts that would create a project that was
resistant to the flood-prone conditions of the Pecos River. In 1922 laws were passed that
gave irrigation districts broader authority and the ability to assess levies. In 1932 the
governing entity of the Carlsbad Project organized as the CID and entered into a
contract with the United States Government to construct Alamogordo (now Sumner)
Dam and Reservoir.”**"

The CID has experienced water shortages throughout its entire history and has
been involved with water litigation for many years. The New Mexico State Engineer is
presently adjudicating waters in the Carlsbad Groundwater Basin. Other small areas of
farming have been developed in the basin where surface water is available, such as in
Dark Canyon, Rocky Arroyo and along the Delaware and Black Rivers. The
groundwater resources in the basin were first developed for livestock and domestic
purposes. Irrigation use of groundwater was developed to supplement the unreliable
surface-water supply from the CID. Some of these wells were developed in the late
1890s and early 1900s. The wells were pumped when adequate water could not be
received at the proper time from the irrigation district. Water from most of the
supplemental wells has a high concentration of salts; hence, farmers prefer the higher
quality river water. Farmland that lies outside the CID boundaries relies on
groundwater for its water supply. Most of this development lies west of the CID.
Three large springs supply water for irrigated land on the middle section of Black River.
These springs flow as much as 15 cubic feet per second (cfs) and provide very high-
quality water.”

The community of Eddy was founded in 1888. The name of this community was
later changed to Carlsbad. In 1930 the Village of Carlsbad drilled a well and initiated a
municipal water system. Today Carlsbad draws water from three main aquifers, the
Capitan Reef, which is the City's main water source, the shallow-water aquifer and the
Ogallala Aquifer. The Ogallala Aquifer lies outside the Carlsbad Groundwater Basin
and outside the planning area. The Ogallala is the only aquifer from which water is
imported into the planning area. The City of Carlsbad also owns surface-water rights

¥ Hendrickson, G.E., and Jones, R.S., 1952, Geology and Ground-Water Resources of Eddy County, New Mexico:
New Mexico Bureau of Mines and Mineral Resources, New Mexico Institute of Mining & Technology
Groundwater Report 3.
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which they have used to develop recreation areas along the Pecos River.”” The Village
of Loving, along with the Otis Water Users Community water system, has developed
water systems that are supplied by water from the shallow-water aquifer.

Happy Valley, White City and La Huerta Community water systems draw their water
supply from the Capitan Reef. The Carlsbad Caverns National Park has developed
Rattlesnake Spring as their source of water for the many tourists that visit the area.

Water resources in the basin support commercial activities, such as the mining
and processing of potash ore and salts and oil well drilling and recovery operations.
Additionally, the WIPP plant requires a large supply of good water, provided from the
Ogallala Aquifer, for their daily operations. Figures 6 and 7 show historic (1935) and
modern (1993) views of the Black River Valley in Eddy County.”* Note the increase in
density of desert scrub.

Figure 6.  Historic Photo Across Black River Valley Showing Reef Scarp Between Slaughter
and Rattlesnake Canyons

% Leedshill — Herkenhoff, 1995, City of Carlsbad 40 - Year Water Plan: Leedshill — Herkenhoff Project No. 94017.13.
3 Figure 6, Photo Courtesy of Roger Ford, NRCS.
32 Figure 7, Photo Courtesy of Bill See.
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Figure 7. Modern Photo Taken at Approximately the Same Location as Figure 6

Capitan Groundwater Basin

Description of the Basin. The Capitan Groundwater Basin is located in the
southeastern three percent of the Pecos River Basin planning area (Plate 1). The basin
was initially declared in 1965 and the boundaries have not changed since that time.

The entire basin is 1550 square miles, though only about one-fourth (435 square
miles) resides within the planning area.®*®** The basin includes the east-central section
of Eddy County and some parts of Lea County. The basin begins approximately one
mile northeast of Lake Avalon and five miles east of Carlsbad and extends east to the
Eddy County boundary line.>**"

The basin is the only one that does not contain a major drainage to the
Pecos River. There is no perennial surface water in this basin. This basin is
hydraulically connected to portions of the planning area through the Capitan Reef.
Groundwater pumpage in this basin effects groundwater supplies in the Carlsbad
Groundwater Basin. Some recharge to the Pecos River may occur from the aquifers
within this basin. Storm runoff throughout the basin travels to playa lakes and/or the
Pecos River via small drainage systems. This basin is entirely in the Southern Desertic
Basins, Plains and Mountains Major Land Resource Area and is dominated by desert
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characteristics. The landscape ranges from nearly level to gently rolling and hummocky
sand dunes. The vegetation consists of open grass stands of medium to short grasses,
mixed grasses and shrub stands and areas that are entirely occupied by mesquite
and/or shinnery oak. The playa lakes usually support stands of shrubs or trees. No
farmland has been developed in the portion of the basin that is located within the

Pecos River Basin planning area. Elevations in the basin range from 3182 feet in the
southwest corner to 3773 feet in the northeast corner.”

Summer temperatures in the basin range from an average low of 67° F to an
average high of 96° F. Winter temperatures range from an average high of 27° F to
56° F. The growing season is approximately 205 days long and annual precipitation
averages 12 inches. Most of the precipitation in the basin comes as rainfall during the
summer and fall. Some rains can result in intense, short-duration storms that produce
flood conditions. The basin receives only a small amount of snow that contributes less
than 15 percent to annual precipitation levels. Precipitation within the basin is not
recorded because the area does not include an incorporated community. However,
precipitation attributes of the basin are very similar to those of the Carlsbad Basin.

The soil types found in the basin are transitional between desert and plains. The
soils range from deep loams, deep sands and clays, to shallow rocky soils and gypsum.
The soils in the western portion of the basin are mostly shallow and gypsum soils, while
the eastern section of the basin contains sandy loams, sand hummocks and deep sands.
Most of the shallow and gypsum soils support stands of short to medium grasses and
mixed stands of grasses and shrubs. The deeper soils support stands of mid-level grass
and shrubs. The sand hummocks and deep sands are usually occupied by stands of
mesquite and shinnery oak mixed with mid-to-tall grasses. Some stands of mesquite
and shinnery oak support limited vegetation. These areas are used for forage
production, wildlife habitat and recreation while providing aesthetic and watershed
benefits. The mineral resources in the basin include gas and oil, potash, caliche and
sand and gravel.

Wildlife populations in the basin include mule deer and some antelope. The area
also supports quail and dove and some prairie chickens. Other birds, rodents, reptiles
and predator species are found throughout the basin as well. The sand dune lizard and
prairie chicken are threatened species found in the Capitan Basin.

Development of surface water in the basin has been limited. Several
impoundments have been constructed in the basin to catch surface water for livestock
and wildlife. Water captured by playa lakes is also used for these purposes. The major
aquifer in the basin is the Permian Capitan Formation, though groundwater is also
derived from the Castile, Rustler and Dockum Formations. No springs are known to

33 Natural Resource Conservation Service Technical Guide - Carlsbad Field Office.
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exist in the basin. Water quality in the basin is poor and yields are typically less than
100 gpm. Wells have been developed in the basin for livestock and domestic uses and
for commercial uses in the gas and oil and potash industries.” **"

The basin is the most sparsely populated area in the planning area. No
incorporated villages, cities or populated areas exist in the portion of the basin that lies
in Eddy County. Although no official count exists, current population in the basin is
estimated to be less than 100 people.

The economic base of the basin is tied to trade centers in the surrounding
groundwater basins. The primary components of the basin's economy are the gas and
oil, potash and livestock industries.

Land ownership in the basin is divided as follows (see Plate 7 and Table 1): three
percent of the land is privately owned, 24 percent is owned by the State of New Mexico,
72 percent is classified as public domain land and under the control of the BLM, and the
remaining one percent of the land is owned and/or controlled by a variety of entities.
The largest portion of the land in the basin, 95 percent, is devoted to grazing domestic
livestock (Plate 6). Three percent of the land is occupied by roads, potash mine and gas
and oil development sites. The remaining two percent is occupied by wildlife
enclosures, landfill and a variety of miscellaneous uses.

Historical Overview. The basin has few available records documenting the
development of water. As ranches were established in the area, landowners developed
wells to provide water for livestock and domestic purposes. Most of the groundwater
in the basin has a high mineral concentration, usually salts, which make it impractical
for human consumption. The potash industries in the basin developed wells to provide
water for mining and processing of potash ore. As the development of gas and oil
resources increased in the area, such industries either acquired water from existing
wells in the area or drilled new wells to aid in their operations. The limited supplies
and poor quality of water within the basin restricted the development of water
resources in the area. Presently there appears to be very little prospect of further
development of water resources in the area.

Socioeconomic Overview

The socioeconomic overview presents a summary of economic conditions,
mostly in terms of employment, in each county in the planning area. The overview is
presented for counties instead of by declared groundwater basin because most
economic data is collected by county. Recent trends in agriculture and the value of
water are also discussed.
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Chaves County

The Chaves County cities include Roswell, Dexter, Hagerman and Lake Arthur.
A list of major employers in the City of Roswell is shown in Table 2.**

Table 2.  Major Employers in Roswell

| Name | Service | Employees |
Roswell Independent School District Education 1181
Nova Bus of America Manufacturing 700
Eastern New Mexico Medical Center Medical Care 679
City of Roswell City Services 586
Eastern NM University-Roswell Education 340
Leprino Foods, Inc. Food Products 330
New Mexico Military Institute Education 292
Wal-Mart Retail Services 281
Furr’s Supermarkets Retail Services 215
Chaves County County Services 190

Information made available through the New Mexico Department of Labor
allows calculation of the percentage change of economic activity by industry for Chaves
County. The number of jobs listed by industry and the percentage change is shown for
1980 and 1997 in Table 3.”

Chaves County experienced a decrease of 4.72 percent in farm employment
between 1980 and 1997. The county experienced a larger decrease in farm employment
in the mid-1980s. From 1984 (1506 jobs) to 1985 (1298 jobs) the number of jobs dropped
by 14 percent. The number of jobs did not climb to the 1984 level again until the year
1991 (1505 jobs).

Although the manufacturing industry shows less than a one-percent increase
over the 17-year period, the number of jobs in that industry fluctuated widely from 1980
to 1997. Between 1980 (2738 jobs) and 1990 (3647 jobs) manufacturing experienced a
33 percent increase in the number of jobs held. However, by 1992 the number of jobs
had dropped to 2350, a decrease of 36 percent.

3 Roswell Chamber of Commerce, November 2000.
¥ New Mexico Department of Labor, June 2000, ES-202 and Current Employment Statistics Program:. Regional
Economic Information System, Bureau of Economic Analysis.
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Table 3.  Annual Averages of Wage and Salary Employment by Industry for Chaves County

(Number of Jobs)
| Industry | 1980 | 1997 | % Change |
Agricultural 1673 1594 -4.72
Manufacturing 2738 2743 0.18
Mining 625 609 -2.56
Construction 896 994 10.94
Trans. & Public Utilities 881 812 -7.83
Wholesale & Retail Trade 4294 5040 17.37
Finance, Insurance & Real Estate 851 800 -5.99
Services & Miscellaneous' 2737 4526 65.36
Government 3733 5285 41.58

'The services series beginning in January 1988 is not strictly comparable with prior data because of the results of a special
employer survey.

Note: Industry classification is according to the 1972 Standard Industrial Classification (SIC) Manual for the years 1980 to
1987 inclusive and the 1987 SIC Manual for the years 1988 and 1989. Data may not be strictly comparable. Data reflects
number of jobs, by place of work.

Table 3 indicates a slight decrease in the number of mining jobs available
in Chaves County. The annual averages present a variable picture. Between 1980
(625 jobs) and 1982 (1099 jobs) the county experienced a 76 percent increase in the
number of mining jobs. After 1982, the level of jobs in the mining industry fell (603 jobs
in 1986) and rose (717 jobs in 1990) before reaching a level of 609 in 1997.

The number of construction jobs in Chaves County experienced a dramatic
increase in 1982. Between 1980 (896 jobs) and 1982 (1378 jobs) the number of
construction jobs has increased by 84 percent. Following 1982, the number of jobs in
this industry fell, then increased several times before reaching a level of 994 in 1997.

The number of available jobs in the finance, insurance and real estate industries
experienced a 34 percent increase between 1980 (851 jobs) and 1984 (1140 jobs).
Following 1984 the level of jobs in this industry remained steady for the next five years
before dropping to 860 in 1990, a decrease of 17 percent.

The industries with the greatest increase in economic activity from 1980 to 1997
in Chaves County include wholesale and retail trade (17.37 percent), services and

miscellaneous (65.36 percent) and government (41.58 percent).

De Baca County

Sources at the Fort Sumner Chamber of Commerce state that employment in the
area stems mainly from schools, hospitals, nursing homes, city and county services and
a number of small businesses.
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Table 4 provides information made available by the New Mexico Department of
Labor and allows the percentage change of economic activity to be determined for
various industries in De Baca County.” "

Table4.  Annual Averages of Wage and Salary Employment by Industry for De Baca County

(Number of Jobs)
| Industry | 1980 | 1997 | % Change |

Agricultural 299 330 10.37
Manufacturing * 15 -

Mining * 0 --

Construction 46 28 -39.13
Trans. & Public Utilities 61 19 -68.85
Wholesale & Retail Trade 122 107 -12.30
Finance, Insurance & Real Estate 11 25 127.27
Services & Miscellaneous 98 85 -13.27
Government' 200 263 31.50

!The services series beginning in January 1988 is not strictly comparable with prior data because of
the results of a special employer survey.

* Disclosure — Included in Services and Miscellaneous

Note: Industry classification is according to the 1972 Standard Industrial Classification (SIC)
Manual for the years 1980 to 1987 inclusive and the 1987 SIC Manual for the years 1988 and 1989.
Data may not be strictly comparable. Data reflects number of jobs, by place of work.

Farm employment is the largest category in De Baca County and increased
10.37 percent from 1980 to 1997. Closer examination of the annual data shows that the
county also experienced a decrease in farm employment over the given period of time.
Between 1983 (302) and 1989 (255) there was a 16 percent decrease in farm employment
in De Baca County. Following 1989, farm jobs steadily increased until reaching 330 in
1997.

Although a comparison of the number of jobs in the manufacturing industry
between 1980 and 1997 is not available, information between 1993 (22 jobs) and 1997
(15 jobs) indicates a 32 percent decrease in the industry.

Table 4 indicates a 13.27 percent decrease in the number of jobs in the Services
and miscellaneous industries. However, at the annual averages show that the industry
experienced a 35 percent increase between 1982 (93 jobs) and 1985 (126 jobs). Following
1985, the industry encountered a steady decline until 1991 when the level of jobs
reached 84. After 1991, the number of jobs rose and fell several times before reaching a
level of 85 in 1997.
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As indicated in Table 4, the major increases in economic activity for De Baca
County took place in the finance, insurance and real estate (127.27 percent) and
government (31.50 percent) industries.

Eddy County

The cities included in the planning area that lie within the boundaries of
Eddy County include Artesia, Carlsbad, Hope and Loving. Detailed information
regarding economic activity in the Cities of Hope and Loving is limited; however, a
listing of major employers in the cities of Artesia and Carlsbad is contained in Tables 5*
and 6.7 Hope and Loving are both economically dependent on agriculture.

Table 5.  Major Employers In Artesia

| Name ‘ Service | Employees |

Navajo Refining Company Gasoline, Fuel Asphalt, LP Gas 430
Artesia Public Schools Education 377
Yates Petroleum Corporation Oil and Gas Production 350
City of Artesia City Services 151
U.S. Treasury Dept. Law Enforcement Bureau of Training Academy 100
Prison/Indian Affairs

Artesia General Hospital Medical Care 100

Table 6.  Major Employers in Carlsbad

| Name | Service | Employees |
Westinghouse Energy 764
Carlsbad Municipal Schools Education 752
IMC-Kalium Potash 571
Columbia Medical Center Healthcare 496

Information made available through the New Mexico Department of Labor
allows the percentage change of economic activity by industry to be determined for
Eddy County. Below the number of jobs listed by industry is shown for 1980 and 1997.
This information is followed by the percentage change for each industry.

Annual data for Eddy County indicates slight increases and decreases in farm
employment from year-to-year. However, the overall trend has been a decline of
12.47 percent in the number of jobs in the agricultural industry, as shown in Table 7.%

above

3% Artesia Chamber of Commerce, November 2000.
% Carlsbad Department of Development, November 2000.
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Table 7. Annual Averages of Wage and Salary Employment by Industry for Eddy County

(Number of Jobs)
| Industry | 1980 | 1997 | % Change |
Agricultural 954 835 -12.47
Manufacturing 1047 976 -6.78
Mining 4111 2945 -28.36
Construction 1291 1004 -22.23
Trans. & Public Utilities 1166 1707 46.40
Wholesale & Retail Trade 3341 4102 22.78
Finance, Insurance & Real Estate 570 687 20.53
Services & Miscellaneous 2836 4804 69.39
Government! 2297 3407 48.32

IThe services series beginning in January 1988 is not strictly comparable with prior data because of
the results of a special employer survey.

Note: Industry classification is according to the 1972 Standard Industrial Classification (SIC) Manual
for the years 1980 to 1987 inclusive and the 1987 SIC Manual for the years 1988 and 1989. Data may
not be strictly comparable. Data reflects number of jobs, by place of work.

Table 7 indicates only a 6.78 percent decrease in the number of jobs in the
manufacturing industry between 1980 and 1997. However, there were times during this
17-year period where the decrease in the number of jobs was more significant. From
1981 (1121 jobs) to 1988 (627 jobs) the decrease in the number of manufacturing jobs
reached 44 percent. Following 1988, the number of jobs rose slowly to 921 in 1994.

After 1994 the number of jobs dipped again before rising to 976 in 1997.

Table 7 also shows that the number of jobs in the construction industry decreased
by 22.23 percent between 1980 and 1997. However, a closer look at the annual averages
for this time period indicates wide swings in the number of jobs. Between 1981 (1397
jobs) and 1989 (761 jobs) the number of jobs decreased by 45 percent. Following 1989,
the number of construction jobs rose to 959 by 1991, a 26-percent increase. After 1991,
the level of jobs rose and fell several times before reaching 1004 in 1997.

As indicated below the major increases in economic activity for Eddy County
took place in the transportation and public utilities (46.40 percent), services and
miscellaneous (69.39 percent) and government (48.32 percent) industries. Although less
significant, the wholesale and retail trade (22.78 percent) and finance, insurance and
real estate (20.53 percent) industries also experienced increases in economic activity.
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Lincoln County

The cities included in the planning area that lie within the boundaries of Lincoln
County include Capitan and Ruidoso. Detailed information regarding economic
activity in Capitan is limited; however, a list of major employers in the City of Ruidoso
is in Table 8.%

Table 8.  Major Employers in Ruidoso

| Name | Service | Employees |
Ruidoso Municipal Schools Education 300-400
Lincoln County Medical Center Medical Services 200-300
Ruidoso Care Center Heath Care 100-200
Village of Ruidoso Village Services 100-200
Cattle Baron Restaurants Food Service 50-100

Information made available through the New Mexico Department of Labor
allows the percentage change of economic activity by industry to be determined, as well
as the percentage change in the number of jobs held between 1980 and 1997 for Lincoln
County.

Table 9 shows a decrease in farm employment of 4.02 percent for
Lincoln County.”*** However, there were times between 1980 and 1997 when the
decreases in the number of jobs exceeded this level. For example, between 1983
(528 jobs) and 1986 (450 jobs) the decrease in farm employment reached 15 percent. The
number of jobs in Lincoln County also experienced times of increase throughout the 17-
year period. For instance, between 1990 (440) and 1996 (508) the county underwent a
15 percent increase in the number of agricultural jobs.

Table 9 shows more than a 100 percent increase in the number of manufacturing
jobs. However, over the 17-year period Lincoln County did experience decreases in the
number of jobs in the manufacturing industry. During 1983 (143 jobs) and 1988
(29 jobs) the number of jobs held in the manufacturing industry decreased by 80
percent. Following 1988 the number of jobs climbed to 217 in 1993 before declining
slightly to 212 in 1997.

* Ruidoso Village Hall.
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Table9.  Annual Averages on Wage and Salary Employment by Industry for Lincoln County

(Number of Jobs)
| Industry | 1980 | 1997 | % Change |

Agricultural 523 502 -4.02
Manufacturing 103 212 105.83
Mining 28 * *
Construction 417 444 6.47
Trans. & Public Utilities 179 235 31.28
Wholesale & Retail Trade 849 1594 87.75
Finance, Insurance & Real Estate 302 413 36.75
Services & Miscellaneous 912 1567 71.82
Government' 1011 1314 29.97

'The services series beginning in January 1988 is not strictly comparable with prior data
because of the results of a special employer survey.

* Disclosure — Included in Services and Miscellaneous

Note: Industry classification is according to the 1972 Standard Industrial Classification
(SIC) Manual for the years 1980 to 1987 inclusive and the 1987 SIC Manual for the years
1988 and 1989. Data may not be strictly comparable. Data reflects number of jobs, by place
of work.

As indicated by Table 9 the number of jobs in the construction industry rose only
6.47 percent between 1980 and 1997. A closer look at the annual averages shows
dramatic increases and decreases in the level of jobs. From 1980 (417) to 1984 (639 jobs)
the number of industry jobs rose 53 percent. Between 1984 and 1988 (193 jobs) the
industry underwent a 70 percent decrease in the number of jobs. While from 1991 (208
jobs) to 1997 (444 jobs) the industry encountered an increase of 113 percent.

The number of jobs in the Finance, Insurance & Real Estate Industry increased
steadily from 1980 (302 jobs) to 1984 (488 jobs), a growth of 62 percent. Between 1984
and 1990 (210 jobs) the number of jobs in the industry declined by 57 percent.
Following 1990 the number of jobs grew to 413 in 1997 marking a 97 percent increase
over the seven-year period.

As shown below the major increases in economic activity in Lincoln County
occurred in the Wholesale and Retail Trade (87.75 percent) and S