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EXECUTIVE SUMMARY
Description of Planning Process

The “Regional Water Planning Handbook", December 1994, provided by the New Mexico Interstate
Stream Commission outlines the purpose and method for developing regional water plans for entities
within the State of New Mexica. This handbook includes the template that should be followed when
completing the water plan. This template lists all’of the required elements for a water plan fo be
considered complete.
The: planning ‘process for the completion of the Lea County 40- year Water Plan (Plan) began in
- September 1998 when the Lea County Water Users Association (LCWUA) awarded the contract to
' Leedshlll-Herkenhoff Inc. (LHI). John Shomaker & Associates and Montgomery & Andrews, PA have
~ sub-consulted with LHI in development of the Plan.
Four public meetings were held during the planning process of the Plan in different mumcnpahhes
throughout Lea County. Each meeting was well attended and beneficial to both the consultant team
and the communities. Numerous other meetings were held between the consultants, the steering
committee, andfor the LCWUA Board of Directors. These meetings were advertised and made open
lo the public.

Findings

Water Supply
Ground water resources in Lea County include hydrogeologic strata within five underground water
“basins declared by the New Mexico Office of the State Engineer (NMOSE). The basins from north
to south are the Lea County Underground Water Basin (UWBY), a very small portion of the Roswell
- UWB, lhe Capitan UWB, the Carlsbad UWB, and the Jal UWB. There are no perennial streams in
the County, and surface water is limited to stockponds, playas, and ephemeral drainage.:
Ground water i in the Lea UWB is present in the Ogallala aquifer, which is part of the ngh Plains
aquifer. Water from the Lea UWB is used for agriculture, domestic, municipal, domestic, livestock,
commercial, oil and gas, mining, and industrial purposes. Ground water in the Basin is being
pumped out at a faster rate than it is being recharged. Historic water level declines from pumping
near Hobbs and along the New Mexico-Texas state line are as great as 50 to 70 feet.
The Jal UWB is the smallest in Lea County, and is the only other basin in the County that provides
water for municipal use. The City of Jal is the primary user of water in the Basin. Historic ground
water diversions from the Basin have had litlle impact on water levels, indicating that recharge is
aboul in equilibrium with the amount of water being removed by pumping.
The other UWB's in the County provide water for livestock, domestic, mining, and the oil and gas
industry. Water use in these UWB's is fairly limited because aquifers are unable to provide
adequate quantifies of water to wells for large users, or the water qualily is poor.
The annual ground water diversion in Lea County in 1995 was 179,341 acre-feel, the majonty of
which was from the Lea UWB. Ground waler diversions from Lea County are projected to more
than double by the year 2040, primarily in response to increased agricultural demands for the dairy
industry. While an ample number of water rights exist fo meet this projected demand, the reality is
there physically not enough water in the Basin to maintain an annual diversion of this magnitude.

Water Demand

The fargest type of user of water in Lea Counfy is non- munlmpal irrigation. The NMOSE has on
record a total of 2,007 non-municipal wells with an associated waler right of 344,625 acre-feel.
The next largest user group is municipalities, with water rights of 48,035 acre-feet.



Water demand in Lea County increased 33% from 1985 to 1995 and is presently about 180,000
acre-feet per year.-* Similar increases in water use from 1985 to 1995 occured in lmigated
Agriculture (33%), Public Supply (26%), Domeslic {40%), Livestock (106%), and Commercial
(21%) use categories. During 1995 to 1998 Industrial use increased 69%. Decreases in water use
occurring during 1985 to 1995 in the Mining (-26%) and Power (-22%) categories; these declines
are attributed increases to process efficiency. Present water use by category, as a percentage of
Lea County’s fotal, is 78% Imigated Agricultural, 10% for Public Water Supply, 7% Mining, and 3%
Power. Present water use by Domestic, Livestock, Commercxal Reservonr Evaporation, and
Recreation uses are all less than 1% of the total use. - N a7t

Over the next 40 years —if unrestrained—- the water use in Lea County is estlmated to increase to
approximately 360,000 acre-feet, 105% greater than the 1995 total; this assumes the current CRP
acreage retums to imigated farmland. The largest part of this increase is anllcnpated to come from
Imigated Agricultural, which is pro;ected to require 290,000 acre-feet in 2040, in response to
demands for feed from Lea County's expandlng dairy industry. If the ‘current CRP acreage remains
fallow, the estimated total annual water use in year 2040 is eslimated to bea 340,000 acre-feet per
year (of which lrrigated Agricultural will require about 270000 acre feet) a 94% increase

" compared to 1995. ;

All other waler use categories are expected to increase in Lea County over the next 40 years.
Specifically, 55% Public Supply, 58% Domestic, 364% Livestock, 58% Commercial, 134%
Industrial, 32% Mining, 57% Power, and 55% Recreation are estimaled above 1995 uses. These

other categories account for a total of approxnmately 70,000 acre-feet per year of the tatal annual
2040 estimate. :

Water Plan Alternatives

Water plan altematives for Lea County are intended to aocomphsh one or more of three things. 1)
Canserve waler, 2) Develop additional supplies, and 3) Management strategy for all water resources.
Water conservation measures which will be evaluated include use of low energy precision applicators
for irmgation, soll moisture monitoring, more dryland- farming, xeriscaping, installation of fow fiow
plumbing fixtures, implementation of an inclining block-rate rale structure for billing, and public
education efforts to encourage water conservation. Methads of developing additional water supplies
are development of deep aquifers, treatment of fower quality water, water importation, aquifer
recharge, and cloud seeding. A management strategy for all water resources will include trying to get
the Lea UWB closed to new appropnattons ulilizing a ground-water flow model to predict the impacts

from ground watef pumping ‘as'well as ‘ground water recharge projects, monitoring seasonal water
level fluctuations, and monitoring water quality. _

" Recommended Water Plan for the Regionﬁ' .

The recommendatnons made w1thm th:s report suggest ways Lea County can become proactive in
managing its own water-related issues. The plan notes the supply problems that will occur if the
County as whole does not lmptement a strategy .o make .their ‘resource last longer. The
recommended plan for Lea Counly involves evaluating the feasibifity of the altematives mentioned
above, and implementing (he altematives that will prolong ground water resources in the County.

-
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1. INTRODUCTION

1.1 INDIVIDUALS INVOLVED IN WATER PLAN DEVELOPMENT

Key individuals involved in the development of this Lea County Regional Water Plan (the Plan) are listed below along
with their role. The interest of their participatory organizations is discussed more fully in Section 2.3.

1.1.1  The plan was prepared for the Lea County Water Users Association (LCWUA). The LCWUA was
represented in the planning process by its Board of Directors:

Chairman Buster Gofl, Lea County,

Vice Chaiman Bob Carter, Lovington,
Secretary/Treasurer Scott Bussell, Hobbs,

Member State Rep. Stevan Pearce, Lea County,
Member County Comm. Bill Brininstool, Lea County,
Member Mayor Betty Rickman, Tatum,

Member Don Bratton, Hobbs,

Member Jim Britton, Hobbs,

Member Becky Jo Doom, Jal,

Member John Normis, Lovington,

Member J.W. Neal, Lea County, and

Ex Officio County Mgr. Dennis Holmberg, Lea County.

1.1.2  The Board of Directors delegated oversight of the Plans development to a Steering Committee consisting of
five individuals:

Public Utilities John Benand, Lea County Electric Coop,
Agriculture Leon Hemann, Local Farm Bureau President,
Qil & Gas Chris Williams, OCD - Energy & Minerals,
Munidipalities Emie Wheeler, Hobbs Fire Department, and
Domestic Users Cleve Griffin, Private Well Driller.

1.1.3  The Plan was prepared by a Consulting Team consisting of four key professionals:

Leedshill-Herkenhoff Dan Boivin PE, Project Engineer,

Leedshill-Herkenhofl  ~ Jerry May El, Project Scientist,
John Shoemaker & Assoc. Roger Peery CPG, Hydrogeologist,
Monlgomery & Andrews Galen Buller, Attorney.

1.1.4  The LCWUA hired an Independent Consultant to review and advise the Consulting Team on their work:

Progressive Environmental Systems ~ Len Stokes, President.

1.1.5  In addition, through the LCWUA and through the public participation program all the Officials and Citizens of
Lea County and the Municipalities and Associations therein were involved.

1-1
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2. DOCUMENTATION OF PUBLIC INVOLVEMENT IN PLANNING PROCESS

21 INTERSTATE STREAM COMMISSION - SPONSORED WATER WORKSHOPS

No New Mexico Interstate Stream Commission (ISC) sponsored workshops on water have been held in Lea County.
However, in July, 1999 a workshop on GIS mapping for all regions in the state was held and made available to Lea

County interests. The ISC contracted with the Water Resources Research Institute (WRRI) 1o provide these services
at no cost to the participants.

2.2 BACKGROUND SUMMARY OF REGION PREPARED FOR PUBLIC DISSEMINATION

A Lea County regional background summary was not prepared. However, the following notice, which announces the
Plan and states its purpose, was printed in the general cicculation newspapers of Lea County, aired on kecal radio
stations, and posted at public locations in early December, 1998, prior to beginning the planning process.

NOTICE
OF
ORGANIZATIONAL MEETING

LEA COUNTY WATER USERS ASSOCIATION

The Lea County Water Users Assodiation (LCWUA) Board of Directors invites all interested parties lo
attend an organizational meeting at 7:00 PM, Monday, December 14, 1998 at the Lea County Cultural
Center, 5101 Lovington Hwy, Hobbs, NM. The purpase of the meeting will be to hear an averview of
the proposed LCWUA 40 Year Regional Waler Plan as suggested by the Interstate Stream
Commission, the New Mexico Office of Stale Engineer and state law. Following the project overview,
parlicipants will be asked lo assist in the formation of a sleering committze to help guide the Board of
Direclors and the Engineering Consultant in the development of the 40 Year Water Plan for Lea
County. All Lea County residents are urged to attend this important meeting as the stee,ring committee
wil be most efiective il it represenls all interests (oil, gas, agrcullural, mining, municipal,
environmental, general interest and others). Queslions should be addressed to Mr. Denms Holmberg,
County Manager, Lovington, NM (505) 395-8521. .

Al the Organizational Meeting, advertised in the nolice, a water resource background of the Region was given and
the goal of the planning pracess was explained.

23 LIST OF STAKEHOLDERS AND PARTICIPANTS

The Participants involved in the development of this Plan were selected from the major Stakeholders of the water
resources of Lea County. They include the Lea County Water Users Association

(LCWUA), its Board of Directors, and its ex-officio members, a Steering Committee comprised of individuals from five
defined segments of the papulation of Lea County, and the citizens of Lea County. The LCWUA consists of a
representative from the County and each of the five incorporated municipalities focated therein. The Steering
Committee, whose members were selected from groups representing Public Utilities, Agriculture, Oil and Gas
industries, Municipalities, and Domastic Water Users, was organized by the LCWUA. These groups were developed
from the interests of approximately 250 citizens of Lea County that attended an open project kickofl meeting. A

- e




LEA COUNTY REGIONAL WATER PLAN Water Resources Assessment

listing of the individuals representing these Stakeholders is included in Section 1.1.

in 1998, the Lea County Water Users Association (LCWUA) issued a Request for Proposals from Professional
Engineers and Hydrogeologists to prepare a Regional Waler Plan (Plan) for the county. Proposals were accepted
and a Project Consultant , Leedshil-Herkenhoff, Inc. (engineers) was selected. The Project Consultant has been
assisted by John Shomaker & Associates (hydrogeologists) and Montgomery & Andrews, PA (attomeys). Leedshill-
Herkenhoff entered into a contract with the LCWUA on September 24, 1998.

2-2
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RN

3.STRATEGY CHOSEN TO MAXIMIZE PUBLIC INVOLVEMENT

34 USE OF THE MEDIA

During the planning process the media was inviled to all meetings and forums associated with the Plan. While local
radio never attended, area newspapers oﬁen did.. Daniel Russell (the Business Reparter with the Hobbs News-Sun)
was a regular attendee, and W. H. Graham (with the Lovington Leader) regutarly covered the planning progress. Mr.
Russell's and Mr. Graham's columns reporied on the meetmgsllorums usually the next day, and had attraclive buy-
lines and often photographs. There are no local televnswn statlons in Lea County

32 PRESSRELEASES S

" Attwo key pomts in the planning process LCWUA‘s Board of Dxreclors Leedshm Herkenhoﬁ and the Office of Lea
B County Manager developed press releases 1o inform the public of upcoming meelings and events. The first such
release, reprinted in Section 2.2, was made in early December 1998. It announced the Organizational Meeting held
al the beginning of the projecl. The second release, reprinied below (except for location listings), was made in mid
April 2000. It advertised a series of three Public Involvemen! Meetings.

PUBLIC MEETING
Lea County 40-Year Waler Plan

Public meetings will be held by the Lea County Water Users Assogiation to present the final
draft report of the Lea County 40-Year Water Plan. The Plan will be finalized and submitted
(o the New Mexico Interstale Stream Commission upon receipt of public response ta the
Plan. Capies of the Plan may be reviewed at: (Locations ate listed in Section 3.5 of this
Plan). Public meelings will be held al 6:30 PM on the (ollowmg dates and locations:
(Locatons are listed in Seclion 3.5 of this Plan).

Both releases were carried by local newspapers and radio stations.

3.3 OUTREACH EFFORT TAILORED TO SPECIFIC COMMUNITIES

Because the Plan is imporian! lo all segments of Lea County, no community was targeted for special outreach.
Press releases and other disseminated information were aimed at the County at-large.

34 PROJECT TIME TABLE

The project began with a Notice to Proceed issued on the contract date (Sepiehbér 24, 1998). Various iniemmediate
milestones were set between the Steering Commitlee and the Consultmg Team to tacﬂutate communication.
Completion was scheduled for July, 2000.

31
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3.5 PUBLIC MEETINGS

As discussed above, a total of four public meetings were held. The first, an Organizational Meeting, was at the Lea
County Cultural Center in Hobbs an December 14, 1998. The next three were Public Involvement Meelings held at
the locations and times fisted below.

Eunice - Eunice Community Center, April 18, 6:30 PM
Hobbs - Lea County Services Building, April 19, 6:30 PM
Lovington - Lea County Courthouse, Apil 20, 6:30 PM

The Orgazationai Meeting, held at the beginning of the project, is discussed in Section 2.2. It was atiended by an
estimated 250 citizens and served as a kick-off ceremony for the project.

The Public Involvement Meetings were held after the quality and quantity of the water resources in Lea County had
been determined and the demands on those resources were identified. In the month before the meeting the water
resource information and altematives for conserving water and managing its use were reported in a Final Draft
Report. The Final Draft Report was made available to the public at several locations listed below.

Hobbs: _ Habbs Public Library
803 N. Shipp
Hobbs, NM 88240
(5005)397-9328

Hobbs City Hall - Clerk's Office
300 N. Tumer

Hobbs, NM 88240
(505)397-9200

Lovington: Lovington Public Library
115 S. Main Street
Lovington, NM 88260
(505)396-3144

Lovington City Hall - Clerk's Office
214 S. Love

Lovington, NM 83260
(505)396-2884

Eunice: Eunice Public Library
1039 10th Street
Eunice, NM 88231
(605)394-2336

Eunice City Hall - Clerk's Office
1106 Avenua J

Eunice, NM 88231
(505)394-2576

Jal; Woolworth Library
P.O. Box 1149
Jal, NM 88252
{505)395-3268
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Tatum: -

" Jal City Hall - Clerk's Office

Drawer 340
Jal, NM 88252 .
{505)395-3340

Tatum Library
216 E. Broadway
Tatum, NM 88267
(505)395—4822

" Tatum Town Hall Clerk" sOfﬁce

20 W. Broadway -
Tatum, NM 88267 -
(505)398-4822

The inforiﬁéﬁbn contained in the Final Draft Réport was presented at the meetings by the Consutting Team and
comments were sought.

In addition to the advertised public meetings, additional meetings between the Consulting Team and the Steering
. Committee and/or the LCWUA Board of Dlrectors were held to review the project and discuss the issues. The
_ meetings were open fo the public. -
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4, BACKGROUND INFORMATION

44 DESCRIPTION OF THE REGION

Water users in Lea County have much in common with each other, such as shared politics, common physical
geographic features, the regional climate, area demographic characteristics, and local economic issues. 1n fact,
most of the things that influence the lives of Lea County water users are to a large extent unique to Lea County and
are not shared by other adjacent New Mexico Countles. Actually when it comes to water, Lea County is more related
to the adjacent counties in Texas than to any entity in New Mexico. Because of this, when the Lea County Water
Users Association, as encouraged by the ISC!, accepted the task of preparing a Regional Water Plan, all the area
within Lea County was included and areas outside of the County were not.

411 Location and Boundaries

Lea County, located in the southeast comer of New Mexico, is approximately 4,400 square miles in size. Lea County
is bounded fo the north by Roosevelt County, New Mexico, to the east and south by the Texas Counfies of Cachran,
Yoakum, Gaines, Andrews, Winkler, and Loving, and to the west by Chaves and Eddy Counties, New Mexico. The
Lea County Water Users Association represents water users in all areas of Lea County, including the cities and
towns of Hobbs, Lovington, Eunice, Jal, and Tatum (FIGURE 1).

41.2 Geography and Landscape

Lea County is divided approximately in half by an escarpment oriented northwest to southeast. This prominent
topagraphic feature is known as Mescalero Ridge (FIGURE 2B). The Mescalero Ridge traverses the westemn and
central portions of Lea County and is a nearly perpendicular cliff that indicates the southem limits of the High Plains?
in New Mexico. The High Plains are capped by a thick layer of caliche, locally known as Caprock, that exterids
throughout northem Lea County. In the east-central part of Lea County, the cliff relief becomes more subdued and is

no longer considered a ridge. In the eastem portion of the County it is barely visible as it is partly buried beneath
sand dunes.

Elevations in Lea County vary from approximalely 2,900 feet in the southeast to approximately 4,400 feetin the
northwest. This relief provides for two surface water drainage basins in the County. The Texas Gulf Basin, located in
the northem portion of Lea County, and the Pecos River Basin, located in the southem porfion of the County, are
separated by Mescalero Ridge and its extended escarpment. The high area north of the Ridge, known as the Liano
Estacado, is a depositional, low relief surface that slopes uniformly {o the southeast. The Llano Estacado contains
loamy and sandy soil deposits with numerous undrained depressions, known as playas or "buffalo wallows.” The
area south of the Ridge is an irregular erosional surface that generally slopes to the west and south, towards the

Pecos River. This southem area includes large areas of stabilized and drifting sand dunes and drainage areas
created by solution deep-seated collapse.

Two areas having different soil associations exist in Lea County. They are also divided by the Mescalero Ridge and
include the southern High Plains and the southem Desertic Basins, Plains, and Mountains (FIGURE 3). The
southam High Plains area, located in the upper half of Lea County, consists of five related soil associations,

' New Mexico Interstzte Strzam Commission (1994, pg. 5)

* Also known as the Great Plains Physiographic province (Fenneman, 1931).
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- Kimbrough, Kimbrough-Lea, Portales- Stegall -Lea, Amarillo-Arvana, and Brownﬁeld-?alnma Tivohi. These
associations are generally comprised of shallow to deep gravelly and Yoamy 'sails or deep sandy sails formed from
windblown and water-deposited materials in the Quatemary and late Tertiary periods. Soft or hard caliche is

‘generally found to below soils in the majority of this area. The southem Desertic Basins, Plains, and Mountains area,
lacated in the lower half of Lea County, consists of three soil assaciations; Simona-Tanuco, Berino-Cacique, and

. Pyote-Mafjamar-Kermit. These associations are generally comprised of shaliow to deep sandy and/or loamy solls.
Soils in this area were also formed from windblovm and water-deposited materials in the Quatemary and late Tertiary
periods, however, some valley-fif sedlments are from the Permian, Triassic, and Recent periods. Soft and/or hard

‘caliche may be found beneath soils of the Stmona-Tonuoo and Berino-Cacique associations. . The majority of the
surface geology in Lea County may be historically classified as Cenozoic in origin. A limited area having a Mesozoic
origin exists in the southwestern portion of the County (FIGURE 2A). A geologic time scale and stratigraphic
nomenclature chart is provided in APPENDIX D. TABLE 4-1 summarizes the characteristics of the primary soils in
each soil association and APPENDIX E presents a textural guide for soil classn‘canons

: Twa life-formn zones exist within Lea County. . Life-forms can be either plant or wildiife. As with the other geography
and landscape features, they are separated by the Mescalero Ridge. The Upper Sonoran zone is located in the
- northem half of County and the Lower Sonoran is located in'the southem half. Grasses and interspersed oak

--,-shinnery are the predominant native plant type for both zones. While tanchmg and faming have lmpacted native

* vegetation in most parts of the County, the only rare and sensitive plant species listed is the dune unicom plant

(Proboscidea sabulosa). The dune unicorn plant is rare, especially outside of New Mexico, but it is not endangered.

" APPENDIX F contains mare information regarding this plant and a description of the New Mexico Energy, Minerals,

* and Natural Resources Department program to protect native plant species. Native wildlife in Lea County includes
coyote, deer, antelope and other lesser desert mammals as well as reptiles and birds. * The Aplomado Falcon s the
only species in the County listed under the U.S. Fish and Wildlife Service Endangered Species Act (ESA). The
American Peregrine Falcon, another bird of  prey found in the County, was removed from the endangered species fist
in 1999. Lea County contains many other raptors that are federally protected under the Migratory Bird Treaty Act.
The fisting of the Black-tailed Prairie Dog under ESA is currently being considered by the U.S. Fish and Wildfife
Service. APPENDIX F contains information on other wxldhre of concemin Lea County and a list of mxgratory birds
protected by the Mgratory Bird Treaty Act..

413 Cllmate :

{ T

- The climate of Lea County is semland with warm summers, cool and dry winters, with abundant sunshine all year. In
the north, Tatum's average highest temperature ‘of 92.50F occurs during August and the average lowest temperature
of 22.80F occurs during January. In comparison, Jal, in the south, has an average highest temperature of 96.5 F (IF)

"in August and an average lowest temperature of 27.90F in January. Approximately 80% of the yearly rainfall occurs
during May throughi October from brief, haavy thunderstorms. Average yearly prectpltatton ranges from 12 to 16
inches, from southem Lea County (Jal) to northern Lea County (Hobbs and Tatum), reSpectwely Average yearly
snowfall ranges from 4 to 9 inches, from southem Lea County (Jal) to northem Lea County (Lovington), respectively.
The average annual wind velocity in Lea County is 12.2 mnles per hour, The highest wind velocities occur in the
spring. Tomadoes and dust storms may occur several times per year. .Lake surface evaporation averages
approximately 45 inches per year and the average annual relative humidity ranges from 45 to 50%.
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TABLE 4-1: SUMMARY OF CHARACTERISTICS OF THE PRIMARY SOILS IN EACH SOIL ASSOCIATION

IN LEA COUNTY
F ] Degrecol Limitation;:
{seuage D!p
A X 22 5% Y Potential *
sandy dlay
Amaillo oam, chalky 60 0631020 01 "'ghmmdem moderale |y 1o modorate
- 10am permeability
sandyclay | severe: indurated caliche at
Arvana loam 28 063120 0-1 shallow depth moderae
sandy clay .
Berino loam,soft * | 60 0631020 02 ;:ﬂe‘ggn‘;’yd“”' modesate moderate
caliche
fine sand, ’
Brownficid sandy dlay 63 0.631020.0 0-1 fow to moderate
loam )
loamy fine . .
Cacique sad,sandy | 20 06310623 o1 severe: induraled calcho 2 low lo moderale
day loam §
: slight to moderate: in places
Kermit fine sand 60 >20.0 .01 slopes exceed 5%; poliution of low
‘ ground water possible
severe: induraled caliche at
Kimbrough gravellyloam | 6 063102 0-2 shallow depth low
severe: indurated caliche a
Lea foam 26 063t0 20 0-2 shallow depth moderate
fine sand, : y
. ¥ slight 1o moderate: moderate
Maljamax szr'\:; ;zay 50 06310200 01 - pe'g bity low to moderate
fine sand, .
Paticia sandy clay 70 0.631020.0 0-1 shght tobt_r;odemla maderate low to moderate
loam permeabifity
loam and clay slight to moderate: modarate
Portales loam 60 0631020 0-2 emeability moderate
fine sand,
loamy fine severe: moderately rapid
Pycle sand, fine 60 2010200 0-1 permeability low
sandy loam
Simona fina sandy loam 16 20106.3 0-1 :;;Ii?hee: ;hallow over indurated low
severe: indurated caliche at .
Stegall clay loam 28 0061002 04 shallow depth; slow peaneability high
slight 1o moderate: possible
Tivoli fine sand 60 6310200 0-1 contamination of underground low
water; 0 to 12 percent slopes
severe: indurated caliche al a
Tonuco loamy fine sand 60 0631020 0-1 shallow depin low

Source: USDA, Soil Conservation Service, 1974
tAmhoslem millimhos per centimeter
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414.4 Natural Resources

The availability of accessible ground-water for lirigation enabled agriculture fo become established ém flourish in the
County over the last 50 to 65 years. As aresult agnculture has played a major role in Lea County's economy, Sales

" of beef cattle and milk are currenty the' pnmary agncdturat incomes. Cunent major cash crops include cotton. hay

(lnc!udtng atfatfa) peantts, and chtte _ ) i
Large active oll and gas fields have exrsted in Lea County tormore than 50 years. The New Meadco portion of the

- . Permian Basin contdins 1,112 designated, discovered oll resetvoirs and 672 designated, discovered gas resetvairs.
- Production zones are found in rocks as old as Ordovician age, through Permian age®. Mined potash and gypsum

deposits are located in the southem portions of the County. . Both have played major economic roles since their
discovery. Other natural resources lnctude sand and gravel, eutturat resources, and other nunerals

N

445  Major Surface Water and Ground-watér Sources -

4151 Surface Water

 Surface water within Lea County is fimited to intermittent streams, lakes, and small playa lakes thal fesult from heavy
- rainfall during summer months. These intermiftent surface water sources are used ptimarily for livestock pu:poses

{n such cases, small, manmade earthen structures have been constructed 1o cotlect surface runoff,
4152 Ground-water

Ground-water sources in Lea County include hydrogeologic strata within five underground-water basins declared by

‘the NMOSE. The basins, from north to south, are the Lea County Underground-water Basin (UWBY), the Capitan

UWB, the Carisbad UWB,.and the Jal UWB (FIGURE 4). A small area {approximately 55 square miles) of a fifth, the
Roswell UWB, exists within west-central and northwest Lea County. It is important to note that the NMOSE has,

* designated these basins based on thelr distinct hydrogeologic configurations, which do not typically end at county or

state boundaries. In facl, several of the basins found within Lea County extend across county fines in New Mexico
and the State L:ne into Texas.

) New Mexico statutes provxde that atl underground—waters ot the State belong fothe pubtuc and are subject to .

appropriation for beneficial use. The New Mexico Office of the State Enginear (NMOSE) is charged with inventorying

~ and accounting for the many waters of the Stale, inclading ground-water To aid this task, the NMOSE may declare

certaln areas of underground-water in the State as Underground-water Basins (UWB). The NMOSE has jurisdiction
over the wells drilied in UWBs. No such jurisdiclion exists in undeclared subsurface water basins. In order lo declare
UWBs the NMOSE has evaluated the surface topography, sub-surface incfination of rock and sediment beds, and
water-bearing properties of geologic units in many areas of the State. Lea County spans parts of five separate
NMOSE-declared UwBs and one undeclared basm (FIGURE 4)

Lea Coun& UWB

The Lea County UWB Is appro)umately 2 180 square mﬂes in SlZe The Lea County Uws extends east to viest
across the width of Lea County and generally terminates to the south along the Mescalero Ridge and its associated
escarpment. The primary aquifer of the Lea County UWB, as well as the primary ground-water source in Lea
County. is the Ogallala Formalion. Sediments found within this formation include sands, silts, clay, and gravel. The
maximum saturated thickness of the Ogallala aqutfer in the Lea County UWB is approximately 250 feet. Cretaceous
and Triassic rocks underlying the Ogallala Formation limit downward perootahon from the Ogallala aquifer, Ground-

3 Brosdhead and Speer, 1993
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water flow in the Ogallala aquifer is generally to the southeast. The primary uses of ground-water from the Lea
County UWB are irrigation and public water supply. The cities and towns of Hobbs, Lovington, and Tatum are
located within the Lea County UWB and have municipal well fields that withdraw potable water from the Ogallala
aquifer.

Capitan UWB

The Capitan UWB covers approximately 1, 100 square miles and occupies the south-central portion of Lea County.
The Capitan UWB is located within a geologic province known as the Delaware Basin, a subdivision of the Permian
Basin. The Capitan UWB is aerially oriented in a northwest-southeast alignment above an arc shaped secfion of a
formation known as the Capitan Reef Complex. The Capitan aquifer occurs within dolomite and limestone strata
deposited as an ancient reef. The ground-water quality of the Capitan in Lea County is very poor. Other aquifers in
the Capitan UWB are found in the overlying Rustier Formationt, Santa Rosa Sandstene®, and Cenozoic Alluvium.
The primary uses of ground-water from the Capitan UWB are mining, ol recovery, industry, livestock, and domestic
use. The towns of Eunice and Jal are located within the Capitan UWB, but currently tap beds of saturated
Quatemary alluvium located within the Lea County UWB and Jal UWB respectively.

Jal UWB

The Jal UWB is approximately-15. square miles in size and is located at the southwest comer of the Capitan UWB.
Cenozoic Alluvium, approximalely 550 to 750 feet thick, is the principal water-bearing zone in the Jal UWB.. No cities
or towns are located within the Jat UWB, although the Town of Jal and El Paso Natural Gas have drilled wells within
the UWB.

Carisbad UWB

The Carisbad UWB, located in the southwestern portion of Lea County, is approxlmalely 477 square miles in size.
The principal aquifer in the Carisbad UWB is in the Santa Rosa Sandstone, which is appmxnmalely 200 feet thick in
this area. General ground-water flow in the Carlsbad UWB is in a southedy direction, The primary use of water from
the Carlsbad UWB is mining. The area within the Carisbad UWB is sparsely inhabited.

Approximately 550 square miles of northernmost Lea County lie within a Yarger undeclared subsurface water basin.
The Ogallala Formation occurs in some of this area, however, little information is known due to the scarcity of
population and permitted water wells. Previous oil exploration activity in this area may have created conduits for
upward migration of ground- water from the Cretaceous Tucumcari Formation to the thin overying Ogallala beds at
the expense of artesian pressure within the Tucumcari unit

4.1.6 Demographic

The largest portion of the Lea County population is located in the County's eastern half, at or near the cities and
towns of Hobbs, Lovington, Eunice, Jal, and Tatum. Lea County's historical population characteristics, from 1940
until 1990, are shown in TABLE 4-2. The population of Lea County increased substantially from 1940 until 1960,
decreased slightly from 1960 to 1970, increased during 1970 to 1980, and then declined again from 1980 to 1990.

* The Rustler Formatian underlics most of the Delaware Basin. “Ground-water from the Rustler formation within Lea County is
of poor quality and is used only for imgation, livestock, or il recovery enhancement.

5 The Santa Rosa Sandstone, 2 specific unit of the Lower Dockum Group, is_the principal potable water aguifer in- the
southwestern third of Lea County. The Santa Rasa was formerly tapped by the Town of Jal's municipal wells until they were
abandoned due to low yield.

4.5
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TABLE 4:2: LEA COUNTY HISTORICAL POPULATION | * Dramatic change in population may be

attributed 1o needs and requirements of the oil
- and gas industry. Demographics by city and
town (not shown) indicate sustained
population growth in the City of Hobbs from
1940 to 1990. The poputation in the cities
and towns of Eunice, Ja!, Lovington, and
Tatum increased from 1940 till 1970, but
decreased from 1970 1o 1990. In 1995 the
estimated populahon of Lea County was 56 793 and the &stxmated populat:on of Hobbs in 1994 was 29,712. Growth
',‘ln Lea County is expected to be less than 1% every 5 years throughout the 40 -year honzon of this Plan.

Year -+ .1 4840 - 4950 -f 1960 J 1970 . [ dgs0- J:1e90:
Population | 21,154 | 30717 | 53429 | 43,554 | 55993 | 55,765 -
Change © { — 5% | <74% | 9% | +13% 1%

Source: U.S. Census

h '4 1 7 Economtc Plcture

The economy of Lea County is generally stable6 w:th the medxan famnly income in Lea County rising from $26,620 to
$33,200 from 1989 to 1996. - Decreases in the price of oil, such as occurred during the late 1990's, have caused and
may in the future cause economic setbacks.', These setbacks tend to be cyclic, followmg the price of oil. Currently, oit
prices are again on the rise in response to production limits in the Middle East and in South America. The
' unemptoyment rale in 1996 was 4.7%. In 1990 the major areas of employment were mining, retail {rade, and
. senvices; each of these employed in more than 17% of the County's workforce. Agricultural employment accounted
for only 3% of the workforce. Between 1990 and 1996 nonagricultural jobs increased in the areas of retall trade,
services, and government. During that same period of ime, the number of persons employed in mining declined
approximately 13%. Most other job markets remained stable. Total gross receipts for 1996 were $1.39 billion, an
increase of 5.2% from 1995. Primary gross receipt sectors for 1996 were retail trade (26% of total), services (20% of
total), and mining (18% of total). Agricutture gross receipts of $5 million in 1996 were 0.4% of the County's total .
. gross receipts. Of the $5 million generated by agriculture in 1996, 71% was from livestock and 29 % was from crops.
Promotion of industrial and large-scale commercial property is currently prevalent in Lea County, primarily in the

cities and towns of Hobbs, Lovington and J4. Future development of this nature could greatly improve the County's
economic outliook.

41.8 Land Ownership and Land Use

Lea County is approximately 2.8 million acres in size. Property ownership is 17% federal govemment, 31% state
govemment, and 52% private (FIGURE 5). The federally owned land is_primarily located in the southwestem portion
of the County, the state-owned land is predominately located throughout the middle, and the privately owned land
primarily extends from north to south in the County's eastem portion. Large fracts of land in Lea County are privately
owned by farmers, ranchers, oil, gas, and mining companies. Urbanized areas near cities and towns include
ownership of smaller tracts of land for residential, municipal, and commercial purposes (FIGURE 6). Expected
conlinued growth within the City of Hobbs will require an increase in the number of residential properties and likely a
limited increase of commercial properties as well. Approximately 93% of Lea County is used as range land for
grazing and approximately 4% is used for crop faming. Urban areas and the roadway system account for the
County's remaining land use. Most of the land actively farmed in Lea County is imigated.

* Lea County Fact Book, Economic Development Corporation of Lea County, January 2000
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42 HISTORICAL OVERVIEW OF WATER USE IN REGION

Until 1890, Lea County was sparsely populated and occupied only by nomadxc bands of Comanche and Apache
Indians. Limited ranching extended into the area with the spread of Texas cattiemen into the Pecos Valley.
Homesteading of the area occurred during the early 1300's. As a result, Lea County was formed in 1317 from parts
of Eddy and Chaves Counties.

During the developing stages of Lea County, water use was fimited to withdrawals from shallow hand dug or drilled
wells. Periods of drought during the 1910's, 1930's, and 1950's reduced the scale of dryland farming and the number
of farms in Lea County. With the advent of advanced well drilling and pumping technology, ground-water iigation
began in the late 1930's in the northeastem portion of the County. Development was fairly limited from 1937 to 1939,
averaging about 1,900 acre-feet per annum (ac-ftfan), but increased significantly from 1940, when 3,200 ac-ft/an
were pumped, to 1950, when 95,000 ac-f/an were pumped. Pumping for imigation varied from 1951 to 1960 and
ranged from 105,000 ac-ft/an in 1960 to 170,000 ac-ft/an in 1955 (Ash, 1963). The combination of pumps, increased
population, and increased fivestock herds (and their feed tequurements) caused a dramatic increases in water use
throughout the 1940's till the 1380, with the bulk of that use going for imigation.” The imigated acreage in the County
increased from 1,970 acres to 119,240 acres during 1940 to 1982. Fluctuations in the ground-water level, periods of
abave-average rainfall, and drops in agricultural market prices resulted in a decrease of total imigated acreage in the
1980's. As of 1997, Lea County had 104,600 acres of cropland, of which 83,500 acres were irrigated and 21,000
acres weredryland.  This is illustrated in TABLE 4-3 which presents a time line summarizing the history of
development and water use in Lea County. While the largest type of water use in Lea County, past and present is
agricultural xmgauon’ many other types of activities are dependent on the area’s water resources.

Historically, two of the most dynamic are oil and livestock. Oil has been ms!mmenlal in building the County's

- economy. The first ail well in the County was drilled near Maljamar in 1926. Oil exploration and production quickly
spread through other parts of Lea County. Subsequent development of oil and gas fields supported increases in
population. Water required for ol production® is used to pressurize subsurface deposits so production rates wiill
increase and probably ranges from 3-9% of all water used.

? 65-80% ofall water used each year since 1975

! Oil and Gas water use is reported under Amining(@ waiter use category by the NMOSE
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Lea County residents first use ground-wat& (blark 1967).

Tals 19205 o
l‘éﬂ Lty

Trend {rom stock raising and dry-famming (paslu:e grasses and seasonal preapnlaum-wngated cmps) lo economy based on irigated

*1*] tamming and production of off and gas.

-3| First Lea County ofl well drilled, near Maljamar. lrwal od fxelds {untdl 1954) were drﬂled alang the edge o( he Delaware Basinon
-1 shallow strucures {Nicholson and Clebsch, 19%1). -

"1 41 imigation wells drilied on the Llano Estacado. -17 unused and 24 used o"msmnaﬂj 1NMOSE. 195§j

. 3 Drought increases ground-water inrigation around Lovington and Hobbs. Estimated inigation pumping for 1930 was 500 ac-i, for
i 1931 was 850 ac-fi. for 1932 was 950 ac-it. and for 1933 was 1,225 acH {NMOSE, 1959).

;-2 Lea Counly UWB declared with 1,270-square-miles. It was dosed lo further appropnataons a( end of 1948 and nol earlier because
- } of its relafively slow development (Clark, 1967). )

Livestock and cattie production increasing since 1923. Wells in northeaslem Lea County thal tapped Cretaceous beds stopped

1 producing antesian flow following widespread deling of uncased seismic shot holes, which allowed excess hydraufic head trom the

Crelaceous unit lo dissipate Inta the averlying Ogaflala. Limits of oll fields greatly enlarged (Clark, 1987).

Ogaflala rises with above-average precip., except near Hobbs, Lovington, Humble City, and McDonald, where pumping increased
L947-1950) Water pumped from Cenozoic deposits rises from 3,200 ac-fl (1940) {0 55,000 ac-t (1950).

\z 4 "f 'ov

] Critical need for rubber led to construction of four carbon black plams In soulhem Lea County. near Eumce Oil produclion develops
{ rapidly in 1944 (Nicholson and Clebsch, 1951).

* 77| Amount of irigated acreage rose, by 1954 there were 93,000 lotal irrigated acres. Subsequenl increase in irigation pumping

quantities: 1946 B 3,500 ac-ft, 1947 B 19,000 ac-ft, 1948 B 39,000 ac-{1, 1949 B 60,000 act, 1950 B 95, 000 ac-t, 1951 B 153,000

*| act, 1952 B 166,000 ac-H, 1953 B 165,000 ac-t. 1954 B 163,000 ac-f, 1955 B 170,000 ac-:.

Acreage with water cights reaches 117,700-acre total and estimated nel techarge is 4,000 ac-ft annuafly (Clark, 1987). December

£707 | 29, the basln was dlased to further appropration.

.| Below-average precipilation and increased pumpage results in Ogallala decline. Waler pumped from Cenazoic deposits rises from

95,000 acft in 1950, to 105,000 act in 1960. Eary 1950=s drough! cut down size of frerds {Nicholson and Clebsch, 1951). Oil wells
drilled a 3 mile intervals in Moore-Devonian Pool. Proportion of saline water produdlon increases with conlinued development of
field (Stephens and Spalding, 1984 ).

*| Lea County UWB extended to current 2,180 square miles, and opened o Iudher appropnahons in 1952 and 1953. USGS and

NMOSE begin work to define thickness of saturated sedimenls in northem Lea County. J.C. Yates made intensive township by-
township investigation In 1952. Pumping was concentrated in 20 of the 71 townships in the basin. Yates Aestimated the supply in

e each township and the lotal which could be withdrawn annually from each to make waler available for irrigation for forly years,
- *-{ leaving one-third of the basin=s waters. These would be reserved for domestic and municipal purpases thereafter@ (Clark. 1937)

+l Increases in imigated land slowed in 1954 as most cropland was between Talum and Hobbs, and in a NW-trending fine, 15 miles W.

7 | of Talum and Lovington. By 1954 there were 1,000 irrigation wells. First oil well drilled in a deeper part of the Delaware Basin (rather
“] than along fringe), near Bell Lake (Nicholson and Clebsch, 1961). 2,400 ac-t of water from Paleozoic units pumped out in the

1 producing oil. 20,500 aae -feet ualer pumped sm::e s\aﬂ of ot producluon Annua! average of 7 35 acrelee( waler produced per

well.

1955 -

<4 3,000 operating oil wells almos( 570 mnl»on banels oil and 940 m‘lhon wbnc leel narural gas pfodaced since 1926. Highestyearon .

record from 1937 to 1960 for Iigation pumping - 170.000 acre-feel.

1556, -, - -

Apparen! wel growing season; reported irigation down o 107,000 acrefeel for year.

1 960 - } Apparent wel growing season; reported imgalion down to 105,000 acre feet for year.

1961" | Jal Underground-water Basin is dedared.

: 1965; . NMOSE dedares Capilan UWB, Oflfield withd-awals Irom Capitan Basin and reefs may adversely effect Pecos River and ground-

.. -} water supply in valley (Carlsbad and Roswell Basins), so basin dedared in 1365 (Clark, 1987)

196781968 | New Mexico Oit Conservation Commission enters Order No. R-3221, prohibiting salt-wates disposal in unlined surface pits  Use of
I salt-veater disposal wells and lined evaporation pils allowed.

18712 ... - - | State engineer reports that 16 percent of all diversions in Lea County were made up of wnlhdrawals !or municipal and industrial uses,
.. more than three times the average for other underground basins {Clark, 1987).

1978 .

New Mexico began performing annual bradenhead tests to chack mechamcal integrity of afl sall-v. ale( disposal wells (Class ti wells)
in southeastern New Mexico (Stephens and Saald ing, 1984\ )

Source: Ash 1963 unless indicaled otherwise

s,
i
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Livestock, while always present has never exerted a targe direct demand on the County’s water resources, is now
increasing its demand. The Lea County fivestock industry has changed since the mid1300's when dry conditions in
the early 1950's reduced the size of many Lea Cotnty cattle herds. Today, the beef cow has largely given way to the
milk cow. The number of milk cows increased 127% from 19935 to 1998°. The total number of curent mature and
immature dairy cattle has been estimated to be 30,0001 to 40,000". This data suggests increases in fotal herd size
of 200% to 300% since 1995. Lea County dairy fanmers indicate that up to 100 gallons per day per cow are required
for consumption and processing. Plus, in order to meet the increasing demand for feed, continued dairy industry
growth in the Caunty is likely to increase imigated agricultural water use. .

TABLE 4-4 presents recent water use for the County by NMOSE water use category in 1975, 1985, 1995 2, and
1998". During the period from 1975 to 1985, large i mcreases in water use occurred in most categories, w1th
exceptions for imigation, livestock, and power. A 13% increase in population in Lea County during this period of time
(see Section 6) may account for much of the increased water use. Above- average rainfall in 1985 may account for
the reported decrease in imigated agnculture and livestock use

Water use increased in Lea County from 1985 until 1995 by 22%. During this period, increases in water use

occurred in all categories, except mining and power. Public water supply Use and domestic use increased 26% and
40%, respectively, even though the population of Lea County increased only 1% (see Section 5). The pnmary water

use categories in 1995 were irfigated agriculture (74% of total), public water supply (11% of totaf), mining (11% of

total), and power (3% of total). Water use by the remaining categories was less than 1% of the total water use in Lea
County for 1995.

Recent water use in Lea County, from 1995 until 1998 can not be completely addressed as the NMOSE lotal use
data for 1998 has not yet been compiled. The 1938 NMOSE data shown in TABLE 4 is primarily collected from the
tea County UWB and uses on the other UWBs have not yet been accounted. Still the partial 1998 data compared to
the complete 1995 data indicates a 10% increase in public water supply use, a 6% increase in irigated agricultural
use, and a 69% increase in industrial use. Using these figures, the total water use in Lea County increased by
approximately 1% from 1995 to 1998, even though the 1998 data is incomplete.

43 NMOSE WATER USE RECORDS

The completeness and accuracy of the NMOSE reported water use dala, shown in TABLE 4-4, depends on water
users providing accurate meter records, estimates, and other data to the NMOSE. Dlscrepancnes in data do occur |
when inaccurate information is provided.

Waler use by agn'culture is determined by multiplying the amount of imigaled acres by a factor of water use per acre.
This factor is called the farm delivery requirement (FDR) (Calculated by the NMOSE). For example, if the FDR is 2.0

* USDA and New Mexico Agricultural Statisucs Service (see APPENDIX T)

‘% Mr. Bob Carter, Lovington City Manager, reporting on a survey of dairy farmers.

"' NMSU Cooperative Extension Service

'* Data for 1975, 1985, and 1995 are derived from water use inventories published by the New Mexico Office of the State
Engincer (Soreason, 1977, Wilson, 1986, and Wilson, 1997).

" Data for 1998 are derived primanly from thc Lea Counry Underground-water Basin Annual Report 1998 (NMOSE, 1998).
Thz 1998 rcport is an unpublished report prepared at the NMOSE District No. 2 Office in Roswell by the Lea County
Underground-water Basin Supervisar and Assistant Basin Supervisor (Johnny Hemandez and Fred McMinn, respectively). Itis
important to note that the 1998 repoit data is primarily for the LEA County UWB and does not represent total use n all Lea
County basins. The Lea County total use report for 1998 has not been completed at this time.
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TABLE 4.4: LEA COUNTY HISTORICAL WATER USE: 1975-1998 (ACRE-FEET)

l

'Wa(erUse Calegory ESEE MO

PubﬁcWatefSupply. - 4 9966 12,818 16,153 17,790¢ +29 26 +10
‘Domestic  ~ .:a . 714 949 1331 nfad +33 +40 wa
. wncuhunh 191,290 | 98.400 . .1 131,163 138,601 - 49 - ] 433 - <6
Uvestoeks " ° '{':-‘:,-‘1.025 727 . | 1497 11100 129 ] .06 25
s v 1,14 1.346 606 _- +100 . . { +2A W55 -
0 ] 1497 2524 n/a nfa 63 -
25783 " | 18975 12,439 +19 26 -34
5708 [ 4445 ~ 14485 59 -22 <1
0 0 0 -100 0 0
887 :*~jnoreport | 966 -~ |na | na n/a

-1 146,392 -} 176,407 178.522' -39 S22 !

. Source: Sprenson 1977 WIsm 1986 Wlson 1997 and NMOSE 1998 -
Data for 1998 is incomplele. Figures are based on withdrawals from the Lea Coun!y uws only
Actual increases and decreases for this pefiod are yet 1o be determined due 1o incomplete NMOSE data.

Domestic use has nof been estimated.
. This figure reflects an estimated area of 83 500 acres umga(cd at 1.6 ac4t per acre plus melered |mgahon al5,001 ac-H.
This value includes dairies and cattie feed lots, but does not includa livestock use in the J&t or Capitan UWBs
This ﬁgure includes manufacturing and petmleum processng )
This value includes secondary recovery of ofl, mining of ore, and ol wel de’mngs
Recreation was eliminated as a separate calegory by the NMOSE Technical chon 47 (Wilson, 1992)

TFe e anop)

. ,‘.,,

acre-feet per acre and 2 000 acres are irﬁgated lhen the total withdrawal is equal to 4,000 acre-feet. The FOR is not
constant because it is calculated from components that vary based on climate, crop type, croppmg pattems, and
other conduuons : . .

Specxﬁcally, the FORis computed“ by leld(ﬂg the consumptlve imigation requu'ement (CIR) by the an-fam irrigation
efficiency (E[) The consumphve imigation requirement (CIR) is determined by sublracling the effective rainfall (R.)

- from the consumptxve use (U). Besides the obvious variance in rainfall, consumptive use (U) is also calculated from
, vanable factors such as lemperature -dayfight hours, and latitude. Furthermore, on-farm efﬁuency {Ef) is also based
on elements that are affected by farm and field conditions that can vary and change. Therefare, it is important lo
note that the FDR varies yearly as seasons, climate, crops, farm methods, and cropping patterns change. A copy of
the detailed procedure for quantifying imigation withdrawals and depletions is provided in APPENDIX R.

»

"

The calculaton s set funi\ in the NMOSE's Technical Report 49 (Wilson, 1997a).
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5. LEGAL ISSUES

§.1 INTRODUCTION

Lea County is committed to thoroughly studying its water supply and the demand for water in Lea County so that it
can manage this precious resource to meet the cument and fulure demand for water in Lea County. Legalissues can
potentially have a significant impact on a county's supply of and demand for water. This section thus discusses the
federal, state and local legal issues that may impact the supply of and demand for water in Lea County. This
discussion is important in assessing Lea County’s future need for water and its ability to meet such need.

As the following discussion indicates, there are no federal legal issues that dlreclly constram water supply in Lea
County or Lea County's ability o adequately plan for future demand of water in Lea County. However, the Pecos
River Compact and the United States Supreme Courl's ruling in Texas v. New Mexico, 462 U.S. 554 (1983), while
not placing a direct burden on Lea County's water supply, may indirectly affect Lea County's waler supply by creating
pressure for water users outside of Lea County to obtain water from Lea County as an altemnate source of water.
State fegal issues similarly do not appear to directly affect the supply of or demand for water in Lea County. One
stale legal issue of cancem to Lea County, however, is the potential effect that the New Mexico State Supreme Court
ruling in Mathers v. Texaco, Inc., 77 N.M, 239, 421 P.2d 771 (1966) will have in causing water levels in Lea County's
underground waler basins to continue to decline. As discussed in more detail below, Lea County is attempting to
resolve this concern by appropriating the remaining water rights in the Lea County Underground water basin so it can
conserve these rights and have flexibility to better plan for development and expanded use of water in Lea County.

5.2 FEDERAL LEGAL ISSUES IMPACTING THE SUPPLY OF AND DEMAND FOR WATER IN LEA
COUNTY

No federal resetvations, federal environmental law issues, treaties, or federal water projects are known to exist within
Lea County. 1n addition, no known, direct compact obligations currently exist within Lea County. As discussed in
Section 5.2.1, federal water quality standards, however, do apply to all municipalities within Lea County. As also
discussed by Section 5.2.1, federat water quality standards do not impact the supply of or demand for water in Lea
County. As discussed in Section 5.2.2 and 5.2.2.1, however, the supply of and demand for water in Lea County may
be indirectly impacted by the Pecos River Compact and the United States Supreme Court's decision in Texas v. New
Mexico, 462 U.S. 554 (1983).

5.2.4  Impact of Federal Water Quality Standards on the Supply of and Demand for Water in Lea County

All municipalities within Lea County must comply with cumrent water quality standards for drinking water established
by Federal law. The current guidelines for assessing the suitability of a surface water or ground-water for use as a
public water supply are the regulations mandated by the U.S. Environmental Protection Agency (EPA). The
requlations are delineated in Title 40, Parts 141 and 143 of the Sale Drinking Water Act. The primary regulations
include maximum permissible levels for inorganic and organic chemicals, turbidity, coliform bacteria, and radiological
constituents. In accordance with the Safe Drinking Water Act, the EPA promulgates a regulatory scheme for
maintaining the quality of the public drinking waler. The New Mexico Environment Department (NMED) has primacy
1o adopt and implement the EPA standards in regulating community water facilities. Federal drinking water
standards, as enforced by the NMED, and the results of the most recent laboratory results of the major public waler
supply systems in Lea County are summarized in Tables 11 and 12 in Section 6.2. As these Tables indicate, the
water quality in the major public water supply systems meels the standards promulgated by the EPA. As a result,
these standards co nol nagatively affect the supply of or demand for water in Lea County.
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' '52.2 ' The Pecos River Compact and Texas v. New Mexico (1983)

The 1949 Pecos River Compact between New Mexico and Texas divides the water of the Pecos River between the
two states. Due to the river's irregular flow, the Compacl does nol specify a partrcular quantity of waler to be
delivered to Texas by New Mexico' annually Instéad, in Article 1li(a), the key provision of the Compact provides that

.."New Mexico shall not deplete by man's activities the flow of the Pecos River af the New Mexico-Texas state fine
which will give to Texas a quantity of waler equivalent to that available to Texas under the 1947 condition.”

In 1974, Texas filed an original action in the United States Supreme Cour 1o resolve a drspule between the two

" states as to the meaning of “1947 condition.” A Special Master was appointed and, in 1979, filed a repod defining
“the 1947 condition” and proposed a melhod of delerrmnrng Texas enmlemenz to water, The Supreme Court adopted
the Specral Master‘s reporl inits enhrety C

. The successor lo the ongrnal Special Master held heanngs 10 determrne ‘Whether, based on the melhod adopled by

* the Supreme Courl, New Mexico had fulfilied its Compact obfigations. The Specral Master issued a report concluding
that for the years 1950-1983, New Mexico had fallen short in its defivery requirements by 340,100 acre-feel. The
Master recommended that New Mexico be required to not only perform its ongoing Compact obligations, but also be
required to make up the delivery shortfall by deliveting 34,010 acre-feet of water each year for ten years, with a
*waater interest” penalty for any bad faith failure to deliver the make-up quantities. ' In Texas v. New Mexico, 462 U.S.
554 (1983), the Court accepted the Special Master's conclusion regarding the shortfall quantity, but retumed the
matter to {he Master for further proceedrngs and recommendations tegarding whether New Mexico should be allowed
1o elect a monetary rather than an in-kind remedy. The Court issued a decree which enjoined New Mexico “to
comply with its Aricle lll{a) obligalions under the Pecos River Compact and to determine the extent of i its obligation in
accordance with the formuta approved by the decisions of this Court”

The Supreme Court's holding in Texas v. New Mexico requires New Mexico to make as much water as possible
- available for delivery 1o Texas in order to meel the Compac! obligations. New México i Is now forced 1o acquire, by
purchase or lease, water rights in the Pecos River system to meet its delivery requrremenls to Texas. Through the
Interstate Stream Commission (ISC). the Stale is currently purchasing water nghts in the Pecos River system and
placing those rights in the Pecos River Conservation Project. However, if there are insufficient irrigation rights
available to reach compliance, the State will be forced to retire junior water rights upstream or strictly enforce
forleiture statutes across the board. Strict enforcement of forfeiture statutes would affect every waler userin the
Pecos River system.

- 5.2.2.1 Impact of the Pecos River Compact and Texas v. New Mexrco (1983) on the Supply ofand Demand
{or Water inLea Coumy

Avarlable rnlormatron rndrcates that water in lhe Caprlan Underground Water Basm isin hydraulrc communication with
the Pecos River. Withdrawals from the Capitan UWB could cause reduction in the flow of the Pecos River and the
_supply available {o wells in the Pecos Valley. Consequently, New Mexico's obligations under the Pecos River
Compact could affect existing water rights, as well as the availability of ground-water for future appropriations, within
the Capitan UWB. Portions of the Carlsbad UWB are also thought 1o be hydrologically connected to the Pecos River.
However, the portion of the Carlsbad UWB vithin Lea County has no known hydrological conneclion to the river, and
appropriations within that area should not be affected by New Mexico’s Compact obligations.

An additional concem is that the reduction in the availability of water in the Pecos River system will cause
municipalities and industry in tha! region o atlempt to appropriate greater amounts of water from Lea County. As
discussed in Section 5.4.3, litigation has already arisen out of attempts by water users lo appropriate large quantities
of ground-water from the Lea County UWB for use outside the basin.

e
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53 STATE LEGAL ISSUES IMPACTING THE SUPPLY AND DEMAND FOR WATER IN LEA COUNTY
5.3.1 Surface Water

Surface walers within the Stéie of Néﬁ Mexico are public and subject to appropriation for beneficial use. Beneficial
use provides the basis, measure and the limit for all waler rights. Surface water use in all of New Mexico is governed
by the provisions of NMSA 1978, 72-5-1 through 72-5-39 (1997).

Surface water within Lea County is limiled to ephemeral streams, lakes, and small playa lakes that result from rainfall
during the summer months. Some surface water runoff is impounded for livestock purposes. None of these
ephemeral waters fall within the jurisdiction of the New Mexico Office of the State Engineer (NMOSE) because they
are ot viewed as surface waters subject to appropriation for beneficial use. Since surface water in Lea County is not
subject to appropriation and is predominantly lost to evapotranspiration, such water cumrently does not impact Lea
County's present or future availability of water. Lea County may, however, study altemnative methods of using
ephemeral waters to recharge its aquifer. See Aquifer Recharge, Section 8.1.2.4 If a suitable method is found to

“recharge Lea County's aquifer using ephemeral waters, the fact thal such waters are not subject lo appropriation by
the general public will enable Lea County 1o use ephemeral waters to supplement its waler supply.

Additionally, Surface water outside of Lea County is not diverted for beneficial use within the County. Therefore,
surface water within or outside of Lea County does not currently impact Lea County's availability or supply of water.

5.3.2 Ground-Water
5.3.2.1 State Statutes Affecting Ground-water in Lea County

New Mexico statules provide that the waler of underground streams, channels, arlesian basins, reservoirs or lakes,
having reasonably ascerlainable bodies are public waters of the State, and are subject to appropriation for beneficial
use. Appropriation of ground-water from basins declared by the NMOSE is govemed by the provisions of NMSA
1978, 72-12-1 through 72-12-28 (1997). As discussed in Section 5.3.2.2, the primary ground-waler sources in the
Plan area governed by these statutory provisions include, from north 1o south, the Lea County UWB, the Capitan

UWB, the Carlsbad UWB, and the Jal UWB. In addition, a small portion of the Roswell UWB lies within west-central
and northwest Lea County.

In addition, New Mexico regulates ground-waler quality pursuant to its own Water Quality Act in 20 NMAC 6.2.

Under this Act, NMED and the Oil Conservation Division (OCD) implement ground-water protection standards and
regulate discharge by all activities that could impact the supply of protectable ground-water. New Mexico ground-
water quality standands, for the most part, miror the federal standards for drinking water. A key contaminant of
concem in New Mexico and Lea County is nitrogen, particularly in the form of nitrate, which can originate from many
sources. NMED in administering its ground-waler protection program is, to a farge extent, concerned with limiting the
amount of nilrogen that enters underground-water supplies. These standards have a positive impact on Lea
County's supply of water in that these standards help protect the quality of Lea County's water.
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53.2.2 State Regulatory Policies Affecting Ground-water in Lea County

_ The NMOSE has jurisdiction over appropriation of ground-water within declared basins for beneficial use. Permits
_“may be issued, provided that application is made to the NMOSE and is subjected to notice and the opportunity for

. protest. The permn will be granted if the NMOSE determines that there is available water, the granting of the
. application will not impair other water rights, and will nol be contrary to the conservation of waler within the state o
detimental o the public welfare of the state. in addition, NMSA 72-12-1 allows parties to obtain a permit without
notice if they are seeking to appropriate up to three-acre-feet of ground-water from a declared basin for domestic
use, livestock, watenng or up lo one acre of non-commercial irrigation, or to seek to use the water right for
prospecting, mining. or construction of public works, highways and roads or drilling operations designed to discover
or develop the natural resources of the state. The NMOSE will grant the permit as long as the proposed use will not
permanent!y impair the existing water rights of others. All permits may be subject lo conditions. For instance,
consumptive use figures for ground-water, which vary dependmg upon the source of supply and purpose of use, may
~ be calculated and imposed upon permits. o

5.3.2.21 Declared Ground-water Basin Criteria - Lea County Underground-water Basin

The Lea County UWB (see FIGURE 4) was declared by the NMOSE in 1931 and closed to further appropriation in
1948.. The basin was exiended in 1952, and Orders reopening parts of the basin to further developmenl were issued
in 1952 and againin 1953. In 1953, the NMOSE deveIOped specific admmnstrahve cnlena lor managmg ground-

. water appropnahons within the Lea County UWB. :

Because the Lea County UWB is a *mined basin,™ il is administered to allow ground-water use al rates which will not
deplete ils reserves in less than a predetermined forly-year planning period. The current administrative criteria
estimate the annual ground-water recharge within the basin to be approximately 29,000 acre-feet, although estimates
by others? indicate a recharge in the range of 29,000 to 58,000 acre-feet may occur. The current administrative
criteria permit the anaual basin-wide withdrawal of approximately 440,000 acre-feel.

The NMOSE has divided the Lea County UWB into individual management units known as “lownships,” or “blocks.”
Block administration, when used in conjunction with a time dimension, attempts to insure a uniform life for most of the
waler rights, and permit the orderly development and greatest use of the ground-water resource by distributing the
points of diversion throughout the basin. Unfortunately, the majority of diversions occur on the eastern portion of the

basin because the lack of good soit cover on the western portion of the basm generauy prohibits agncuhure There
are 71 admmlstratwe blocks in the Lea County UWB.. )

NEEC
The NMOSE apphes the move 10 area lest \o all apphcahons fo change the locatton ofa well the p!ace {he watet
from a well is used, or the way the water is used. Under this test, if moving the well, or changing the place or method
of use, will impair existing rights in the move-to area, the application wilt likely be denied. In the Lea County UWB,
waler rights transfers between blocks will not be permitted where the move-to block is fully appropriated, or does not
have enough water available. Several blocks within the Lea County UWB are closed to new appropriations.

53.2.2.2 Declared Ground-water Basin Cﬂtena Capltan Underground-Water Basin

The Capitan UWB (see FIGURE 4) was declared by the NMOSE in 1965 The basm includes the portion of the
Capitan reef and near associated backreef formations nol included in the previously declared underground-water
basins. Water is currenlly ‘available for appropnabon from several aquifers within the Capitan UWB, provided that
there would be no mpamnenl of detnment t exustmg water rights. In the Capltan UWB consideration of an

B .
‘A mmed basm isa ground water basin in whxch well wulhdrawals exceed recharge.
? Tneis, 1934 and McAda, 1984
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application to appropriate water is based on nine administrative blocks arranged in a square with three blocks to a
side. Each block is a square unit of four sections. The center block of the nine administrative blocks is the block in
. which the proposed appropriation is to be made. The primary criterion for approval of a new appropriation, aside
from impairment, is that each of the nine administrative blocks considered have an existing useful life extending
through 2006. ’

5.3.2.23 Declared Ground-water Basin Criteria - Jal Underground-Water Basin

The Jal UWB, in southeastem Lea County, was declared by the NMOSE in 1961. Consideration of applications to
appropnate water in the Jal Basin is based on basin quadrants. Water is available for appropriation in those
administrative quadrants in which vesied and permitted water rights have not reached the administrative limit,
provided that there would be no impaimment or detriment to existing water rights.

5.3.2.2.4 Declared Ground-water Basin Criteria - Carlshad Underground-Water Basin

The NMOSE began declaring portions of this UWB in 1947. According to the NMOSE, there are only 12 wells
located in that portion of the Carisbad UWB located within Lea County. These wells are used in oil recovery, and
together account for approximately 50 to 100 acre-feel of annual ground-water withdrawal, The NMOSE is
developing a new ground-water model for management of the Carlsbad Basin. Currently, the entire Carisbad UWB is
closed to new appropriations.

5.3.2.24 Declared Ground-water Basin Criteria - Roswell Underground-water Basin

The NMOSE has no recorded declarations within the portion of the Roswell UWB which lies within Lea County. In
addition, the entire UWB is closed to new appropriations.

5.3.2.3 State Case Law Affecting Ground-water in Lea County - Mathers v. Texaco, Inc. - 1966

Mathers v. Texaco, Inc., 77 N.M. 239, 421 P.2d 771 (1966), involved a challenge by several water users to Texaco's
application to appropriate ground-water from the Lea County UWB. The New Mexico Supreme Court held in Mathers
that the lowering of the water table in any particular amount in a non-rechargeable basin effected by a new
appropriation of ground-water does not necessarily constitute impairment of senior water rights. The Court reasoned
that the beneficial use by the public of ground-water in a closed or non-rechargeable basin requires giving such use a
time limiation. Thus, the rights of the prolestants to appropriate water from within the Lea County UWB were subject
to this time limitation. The Court held thal the lowering of the water level of the protestants’ wells, together with
increased pumping costs and reduced pumping yields, did not constitule an impairment of the protestants' rights as a
matter of law, because these are the inevitable resulls of the beneficial use by the public of ground-water in a non-
rechargeable basin.

5.3.2.4 Impact of State Sltatutes, Regulatory Policies, and Case Law on the Supply and Demand on Ground-
water in Declared Underground Water Basins in Lea County

All of the basins in Lea County are "mined” basins. In addition, the Lea County, Capitan, and Jal UWBs are still open
1o new appropriations. State statutes and regulatory policies, as discussed in Sections 5.1.2.1 and 5.1.2.2, direct that
appropriations in these basins are approved as long as the requested appropriation does not impair existing water
rights Mathers v. Texaco, Inc., however, holds that lowered water levels in wells, increased pumping costs, and
reduced pumping yields do not constitute impairment of existing water right holders sufficient to deny an application

5-5
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for a new appropriation of water from a declared underground water basin. Thus, New Mexico State law, along with
the New Mexico Supreme Courl’s decision in Mathers v. Texaco, and the fact thal water is not recharged into these
basins as quickly asitis consumed means that Lea County s ground water supply will fikely continue to decline over
the next forty years.

<~ Lea County, however, is mvestrgatmg ways to counteract this prorected declme For example the Lea County Water

"Users Association has filed an application with the NMOSE 10 appropriate any remaining waler rights within the Lea
. “County UWB. By filing this application, Lea County is proactrvely seeking 1o take control of its ground-water supply
50 that it can conserve its water supply and have flexibility to efficiently and conscrentrously plan for and manage
present and future demand for its water supply. In addition, Lea County is investigating methods it can employ to
treat poor quality water from the Capitan, Jal, and Carisbad UWBs and reinject such treated water into the Lea
Caunty UWB, and thereby increase the water suppty in thrs basrn Lea County has also requested that the NMOSE
close the LEA UWB to new approprratrons . .

53. 2 5 Pending Adjudrcatrons Affecting Ground-water inLea County

o Approxrmately 550 square miles in the northem portron of Lea County (see FIGURE 4) has not been declared by the
NMOSE. Appropriation of ground-water in this region is govemed solely by’ the common law doctrine of prior
appropriation. No pending adjudrcatrons wrthm the Plan area are known at this time. Thus the ground-water in {his
'regron may ki Pely be relied upon as a future source of water for Lea County water users.

533 Legal Issues Needmg Resolution

B
Aside trom Lea County Water Users Association’s application with the NMOSE to appropnate any remarmng blocks
within the Lea County UWB there are currently no legal issues pertaining to Lea County’s water supply needing
resotutron )

54 LOCAL CONFLICTS )
$.4.1  Oil Production Ground-Water Contamination

Oil production in the plan area involves the use of substantial quantities of brine. Studies have implied there have
been cases of ground-water contamination of wells in Lea County caused by brine intrusion and oil seepage. Alleged
well contamination was also the basis of at least one lawsuit filed in district courlin Lea County by a well owner
against several oil producers. In addition, there are various know areas of conlamination of fresh water by brine
water and petroleum products. 1t has not been proven that well contamination by oil production activities has
occurred, however, and, o our knowledge, no judgments against oil producers have been found.

54.2 Ground-Water Orawdown

The NMOSE predicts significant ground-water depletion in and around municipalilies in Lea County over the next 40
years. This drawdown may render existing municipa! well fields incapable of providing a sufficient supply of potable
waler. To the extent that these municipalities seek new appropriations of ground-water, there exists the polential for
challenges to the appropriations by other water users. Ground-water depletion throughout the plan area may also
lead (o legal conflict between appropriators pumping fresh water for secondary recovery of oil or foririgation water
users.
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5.43 Outof County Use

Current and future use and demand for water outside of Lea County not only intensifies the pressure of outside water
users 10 obtain water from Lea County, but il also impacts Lea County’s water supply.

- An example of outside pressure to obtain water form Lea County occurred in 1997 when the ISC attempted to
purchase and retire water rights in the Pecos River system owned by IMC Kallium, a potash mining company. The
LCWUA filed a lawsuit against ISC that specifically challenged the Commission’s plan 1o pump water from the Lea
County UWB for use in subsidizing the available water in the Pecos River system. The commission ultimately
abandoned its plan to refire IMC Kallium water rights.

In 1998, IMC Kallium filed appfications with NMOSE seeking ficenses to pump an additional 6,000 acre-feel of
ground-water per year from the Lea County UWB for use outside of the basin atits potash mining operation in Eddy
County, New Mexico. IMC Kallium's applications were protested. IMC Kallium and the LCWUA ultimately entered
into a global setflement involving not only these applications, but also IMC Kallium's annual water use appropriations
from the Lea County UWB. Under the terms of the settlement, although IMC Kallium has licenses for Lea County
UWB water totaling 6,529 acre-feet per annum, it agreed to reduce its usage of water from the Lea County UWBto a
maximum of 2,000 acre-feet per year subject to the contingency of an occurrence of legal stoppage or curtailment of
wiater usage by IMC Kallium from its La Huerta Capitan water rights. If such stoppage or curailment occurs, the
annual 2,000 acre-feet maximum from the Lea County UWB may be exceeded by IMC Kallium using its licensed
rights only by an amount equal to the loss of water resulting from such sloppage or curtailment of water usage from
its La Huerla Capilan water rights and, then, only for the period of time the stoppage or curtailment continues. IMC
Kallium withdrew its applications for the additional 6,000 acre-feet and LCWUA has made application for these water
rights with NMOSE.

The demand for water along the Texas-New Mexico border has increased significantly and is expected to continue (o
increase. One reason for the increase in water is that range land in this area is being converted into irrigated land.
The water used to irrigate these lands is mined water form the Ogatlala Water Basin. Mining water from the Ogallala
Water Basin will likely impact Lea County's waler supply. Currently there is no legal mechanism to protect
underground water basins in New Mexico from mining.

5.4.4  Special Districts

The Soil and Water Conservation Districl exists within Lea County. Their concerns have been included in the
development of this plan.
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6. WATER RESOQURCES ASSESSMENT FOR THE PLANNING REGION

6.1 ~ WATER SUPPLY
6.14 SurfaceWater

Developed surface water s rare in Lea County due to meager storm runoff and the presence of only a few small
springs. Tha surface water that is used goes to stock watering, supplemental domestlc service and irrigation. There
are no surface water supply facilities for commumty mumcupal or mdustnal uses, -

6444 Precipitation Data

Through the 1950's the mean annusal precipitation in Lea County ranged from 12.5 inches to 15.5 inches per year 1.
From 1951 to 1980 this amount dropped to between 10 and 14 inches?. From 1951 to 1980 this amount dropped to
between 10 and 14 inches. Recent data® for 1981 to 1992, show Lea County receiving an average annual
precipitation of 16 to 20 inches, 6 inches greater than the average over the 1951 to 1980 span. This follows a similar
-trend in much of the eight-state area encompassing the U.S. high plains. Most precipitation is received in May and
Octaber in the form of heavy showers with limited durations and small coverage areas. Ralnfaﬂs Iastmg longer than
24 hours are rare, averagmg one to four bmes a year Snowfall in the area ns fght T

Chi mato(ogucal data were collected from elght Nahonal Oceamc and Atmosphenc Admnmstrahon (NOAA) weather

stations in Lea County. Stafion locations, elevations, and available parameters are shown in TABLE 6-1. TABLE 6-

2 shows the average temperature and annual precipitation for each stalion. The average temperature and

- . precipitation of locations in Lea County depends largely on their elevation (see FIGURE 7). The westermn - higher -

- part of the County is slightly cooler and wetter that then eastem |ower —par. APPENDIX G contams summaries
and addmonal statistical analys:ls oi (hese parameters ‘

TABLE 6-1 LEA COUNTY CLIMATE RECORDING STATIONS

weniy T el T, AElevabon (féel Vi R : {;j.,_,
< 8oop D% e 5 M man ;. Latitude ; ¥ 2 g anmelers Recorded DS
S0 202207 ). 41488 ] 333N - ] 1032w .
fx|l - 200026 - -] 1036142 ¢ | 342N - | 103°08W
L R, " 294346 T 30593 ] 30T 103 11'W .
‘Lovingloh 2WNW " © ~ 205204 1 39029 3258 N. | 103°2TW precipiation,
P . . " - mm. temperature,
Mafjamar4SE = . 295370 39990 32749 N 103°47 W tmax. temperature, snowlall
Ochéa " :* - . . 295281 34591 322 11°N 103°26' W
‘Pear. oL 296659 37989 33N 103°23' W
Taturn. el . 298713 40990 33°16'N 103°19'W

Source: WRCC web-site, January 1999

: Nicholson and Clebsch, 1961
” Dugan and Cox, 1994
* Dugan and Cox, 1994
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TABLE 6-2: LEA COUNTY AVERAGE PRECIPITATION

T A o
., 2" StafionNaw ETUT T A
-Crossioads ¥2.: , .- 1557
Hobbs @ ; <uF 16.06
Al e s 12.76
. Lovington.2 WKW 3a5S 14.58
Mafimard SE 5 gy 1477
Sbidas Skt 2 Y

14.19

16.00

Source: WRCC web-site, January 1939
* record through 1995 '

6.1.1.2 Drainagé Basins and Watersheds

In Lea County neither of the two major drainage basins, the Texas Guif Basin in the north and the Pecos River Basin
in the south, contain farge-scale surface-water bodies or through-flowing drainage systems. The surface water
supplies that exist are transitory and fimited to quantities of runoff impounded in short drainage ways, shallow lakes,
and small depressions, including various playas and lagunas. The Texas Gulf Basin contains a lakes, the Llana
Estacado, and the Simona Valley. The Pecos River Basin contains the Querecho Plains, the Eunice Plains, and the
Antelope Ridge.

Six perennial lakes are located in the Texas Gulf Basin. They include Lane Salt Lake, Ranger Lake, and a cluster of
four smaller lakes located approximately 10 miles northeast of the Town of Caprock. Water in the lakes is brackish
and is derived from both surface runoff and ground-water discharge. Northwest of Tatum the Simanola Valley
represents the Texas Gulf Basins only semblance of a through-flowing drainage feature; though it is only discemable
for a few miles, it can concentrate surface flows for large storms.

In the Llano Estacado the drainage areas of the numerous playas capture 80 to 30 percent of the area's rainfall 4.
Most of the playas average less than one-acre in area, but can be as large as 150 acres; depths range from 1 to 50
feet. The playas only temporarily impound water; clay accumulations in their bottoms retard percolation, resulting in
extended seasonal or perennial impoundment during wet years. It's thought that many of the depressions may have
been formed by leaching of the caliche cap and subsurface calcareous sandstones of the Ogallala Formation, with
subsequent removal of the loosened material by windS. Deep-seated collapse of underlying strata has also been
suggested as a mechanism for some. Surface interconnection of the wallows, particutary in the eastem part of the

! Musharrafieh and Chudnoff (1999)
5 Nicholson and Clebsch, 1961
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county, results in some poorly defined drainage pattems. The interconnections are possibly the result of original
surface irregularities.

- The heads of several welldeveloped gullres are lound in the Eunice Plam area, but the gulfies do not persrst through

the sand-covered South Plain region of southem Lea County. Instead there are areas of intemal drainage, such as
San Simon Swale that reflect deep-seated dissolution and callapse. South of the Mescalero Ridge there exist several
ephemeral stream valleys, which when flowing, do 50 1o the south-southeast. The valleys ‘are locally referred to as
draws (Monument Draw, Cheyenne Draw, Dogie Draw, Iron Horse Draw, and Seminole Draw). Only Monument
Draw covers a significant length, approximately 35 miles. Monument Draw also is the only major drainage-way that
deviates from a southeast bearing, possibly due fo character of the underlying sediments crossed where the draw
makes a southedy bend.

Acluster of four safine playas is located in the Querecho Plain area of the west-central pait of the county. These
playas, which retain runoff temporarily, are referred to locally as lagunas. Laguna Plata covers the largest area,

about 2 square miles. Laguna Toston, the smallest of the four with a surface area of approximately one-quarter mile,
is completely filled wrth sedrments the olt\er lhnee all contain accumulatrons of clastlc sedrments and salts (halite,

Lgypsum). TR P

.f‘

The lagunas help to create shallow salme ground-water whrch exxsts under much of the Querecho Plain® The
lagunas help ta create shallow safine ground-water which exists under much of the Querecha Plain. The presence of

- the shallow saline water has been recognized to the extent that the New Mexico Oil Conservatron ‘Commission Order

No. R-3221, banning the surface disposal of Aroduced water into unlined pits within the State was amended (0CC
Order No. R-3221-8, July 25, 1968) to exclude much of the area” ‘The presence of the shallow saline water has
been recognized to the extent that the New Mexico Oil Conservation Commission’s Order No. R-3221, banning the

surface disposal of produced water into unlined pits within the State was ameénded (OCC Order No. R-3221-B, July

25, 1968) to exclude much of the area

: Two playa Iakes mcludmg Bell Lake are located in the Antelope Ridge area ol southwest tea County Both are
. associated with dune-fields of gypsum sand, although gypsum depasits do not exist nearby The locations of the

playas may be controlled by underlying collapse depressions. Head-driven brines of concentrated chlonde and
sulfate may have foliowed fractures to the surtace to result in earlter prempxtatton of these deposrts

Though southem Lea County is part of the Pecos River Basin, there isno connecttng drainage to the Pecos River.
Still, the Pecos River is the most significant surface waler body in southeastem New Mexico. The Pecos carved its

present valley in Eddy County thousands of years ago during Quatemary time. In doing so, the River isolated both

- the Ogallala Formation and the Dockum Group sediments in Lea County from their ancient tpland recharge areas.

In the eons since this occurred, ground-water flow in these aquifers attained a balance with the more limited
recharge pravided by the High Piains. Since the advent of large-scale ground-water development in the early to mid
part of this century, this equilibnum has been lost. Aquifer levels in Lea County are now declining (see Section
6.1.2), as ground-water is mrned from storage. Lower aquifer levels limit the ability of ground-waler to sustain
springs historically dependent on subsurface water for their existence. -

$1t is also thought that the saline aquifers teceive subsurface discharge from the Permian Rustler Formation;
dissolutioned evaporite beds within the unit have resulted in collapse of the Magenta Dolomite Member to close |
proxnrmty with the Culebra Dolomitz Member, resulting in a vigorous saline flow zone. San Simon Sink origination
is also related to deep-seated dissolution of Permian ¢vaporite beds and subscqucnt unit co]lapse The depression is
approximately one half mile in area and 100 feed deep. A secondary collapsc with noticeable active subsidence in
the mid-1930s is also evident. Runoff from heavy rainfall flows into the sink, which is otherwise dry.

?Specifically, 18 square miles within Lea County and a substantially larger area in Eddy Coumy (Fig. 33) have been
determined to contain extremely high concentrations of chlorides, therefore the o3l ﬁcd practice of disposal of
produced water into untinzd pits has been allowed to continue.
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6.1.1.3 Streamflow Data

The U.S. Geological Survey (USGS) does not have gages in Lea County which measure daily surface flows.
However, peak flow rates have been spot measured at Monument Draw (near Monument) and Antelope Draw (near
Jal). Each of these Draws can occasionafly convey sizable flows. InJune of 1972, a flow of 1280 cubic feet per
second (CFS) (the highest recorded) occumred at Monument Draw. In July of 1994, a flow of 53% (CFS) (also the
highest recorded) occurred at Antelope Draw. These fiows should be considered indicative of flows that can occur at
other gullies and swales in Lea County. APPENDIX | contains detailed flow measurements recorded at these gages.

6.1.1.4 Evaporatioﬁ & Evapotranspiration Data

The region's total annual pan evaporation potential is estimated to range from 32.9 inches to 131.5 inches,

. depending on season and location ¥ a good average value appears to be 100 inches % Evaporation potential from
larger standing water bodies is estimated at appproximately 70 inches 19, but lower values in the 38 to 52 inches per
year range have been used'.. The months of greatest evaporation potential are April through August.

Water loss through evaporation occurs from both the playas and lakes of Lea County. The playas on the High Plains
(i.e. Uano Estacado) have been studied to detemnine the fate of impounded runoff. Some studies sugges! the
majority of the playas water is lost to evaporation, while others have found infiltration prevails. Its estimated that
approximately 100,000 acre-feet of water accumulates in the playas, in years of normal precipitation, and that 20 to
80% of the impounded water infiltrates into the subsurface 12." If a maximum 18-inches per year evapotranspiration at
ground level (with a linear decrease to nil at 20 feet below ground) is assumed, the average annual evaporation from
shallow reservoirs can be calculated to be approximately 72 inches ' and evaporation rates in the playas may
actually approach that of the pan device. Because of these high evaporation rates, the small lakes of northem Lea
County, which intersect the water table, probably produce a net discharge of ground-water to the atmosphere.

In most of Lea County the water table lies below the depth at which evapotranspiration occurs. The depth of
evapotranspiration appears lo be 20 feet with the rate decreasing linearly with distance below the surface 1415, In
areas around Monument, the water table is close enough below the surface for ground-water to be lost by
evapotranspiraltion'®: The Four Lakes Area may also conlain places of shallow water table prone to
evapotranspiration losses. Evapotranspiration by crops common to Lea County is approximately 60 to 80 percent of
evaporation from a free water surface.” Evapotranspiration from natural/native vegetation occurs at lesser rates.
Most transpiration by native vegetation occurs near the perennial fakes, and springs and seeps.

Evaporation from playa lakes in Lea County in 1975 was estimated at 8,900 acre-feet'® the NMOSE discontinued
including evaporation from playa lakes as a separate water-use category in. 1980. Stockpond evaporalion estimales

* Havens (1966) ,

®Nicholson and Clebsch (1961) reviewed (undated) evaporation data from Portales, New Mexico, and Red Blufl
Dam and Grandfalls, Texas.

'* Nicholson and Clebsch (1961)

" Havens, (1966)

"2 Havens, (1966)

Y Hale, Reiland, and Beverage (1965)

" Hale, et al. (1965) and McAda (1984)

'* Bjorklund and Motts (1939) report that although depths from which plaats can lift ground water vary greatly with
species, consumption has been noted to occur at depths to 50 feet.

' NMcAda (1984)

" Gray (1973)

% Sorensen (1977)
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. for 1975, 1980, and 1985 were 137 acre-feet, 279 acre—feet, and 279 acre-feet, tespec’uvely‘9 lhe NMOSE compiled

~._data for stockpond evaporation until 1990, when it was removed as a separate category. Reservoir evaporation in

-Lea County was estimated at 100 acre-feel in 19752, Reservoir evaporation withdrawals in Lea County for 1980,
1985, 1990, and 1935 were zero?'. This is because the NMOSE reduced the scope of reservoir evaporabon to only
included major reservoirs with a capacity of approximately 5,000 acre-feet or more?2. A

61145 Surface Water Yelds

- Surface water yle!ds inLea County occur as spnng flow. The USGS has mvenloned numerous spnngs fhroughout
New Mexico, including two within Lea County. Spring information from the USGS is in APPENDIX I. Notable
discharge occurs at Monument Spring? and other lesser springs, but flows have decreased drastically since the
initiation of large scale pumping. Some spring and seep. discharge has been noted along the Mescalero Ridge and at

- the contact between Tertiary and Triassic sediments about 26 miles due west of Tatum. Other springs are known to

- discharge into the Iakes of the northem County Ranger Lake and Nonh Lake appear 10 receive the majority of this

. dlscharge

e
[

612 . GROUVIZID-WATER ST
6.1.2.1 Geologic Data

Geologic data for the Lea County area are described in this Section accordi ng to ascendxng geologlc age. The

- objective of the discussion Is to provide a brief and general summary of (he County's lithology, . the type of rocks

.. present thal may produce water, and the appmxlmate thickness of water beanng strata. The summary is not

-intended to provide a complele overview of the depos&tional environnients and gealogic structure of the County.
Geologic units deposited prior to the Permian age are nof addressed in this document because they are present at
‘relatively great depths, produce water with high tolal dissolved solids concentrabon and have little possibility of being
-used for purposes other than oil and gas explorahon and productlon ‘Some of the geologic units in the study area
are present in more than one underground-waier basin (UWB) and may be used as a water source in each basin in
which they are present. APPENDIX D contains a geologic time scale and stratigraphic nomenclature chart.

FIGURES 11 through 14 depict Lea County gealogy in cross-sectional farmat. FIGURE 10 shows the location of the
cross-section lines.

Quatemary (pmsem to2? MYB J

Quaternary-age alluwal matenal is present throughout Lea County and unconformably overlies the Ogallala
Formation and Triassic-age rocks, which were eroded to varying degrees prior to the deposition of the allwvium. The
_erosion occurred during the Cenozoic Era; after the Ogallala Formation had been focally eroded away?. The alluvial
- material consists of unconsolidated, interbedded layers of clay, sand, sitt, and gravel. Thickness of the alluvial
. matenial generally ranges from zero to about 30 feet above the Ogallala Formation, zeroto about 40 feet above the
Tnassnc-age rocks, and in excess of 750 feet in the Jal UWB®, Erosional channels can be responstble forincreases
.in alluvium thickness. In p!aces the saturated thickness of the alluvium is sufficient to be an aquifer, butin only used
as a public water source in the Jal UWB.The alluvium is tised to lesser degrees for water- supply wells in the
Capitan UWB. Most of the Capitan UWB wells are completed near the Mescalero Ridge’s Monument Draw area, but

' Sorensen (1977, 1952) and Wilson (1986)

* Sorensen (1977)

2! Sorensen (1977, 1982) and Wilson (1986, 1992, and 1997)
2 wilson (1992)

¥ Mushartafieh and Chudaoff (1999)

* Ash (1963)

* Nicholson and Clebsch (1961)
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some exist scattered across the Querecho Plains, at the northeast San Siman Swale, and at Dogie Draw. A red
dune sand cover is present in areas as extensive as 80 percent of southem Lea County, and beyond into Eddy
County, New Mexico, and Texas. The sand dunes are stable to semi-stable aver most of the area, but are drifting in
a fewplaces.

Tertiary (2 to 67 MYBP)

The Tertiary-age Ogallala Formation unconformably overfies Tertiary- and Cretaceous-age rocks. The Ogallalais the
predominant aquifer throughout the Lea County UWB. The Ogallala Formation, deposited to the east of the southem
ancestral Rocky Mauntains, has retained an eastward siope typical to such a deposition. Limited portions of the
Ogallala Formation exist west of Lea County in Chaves and Roosevelt Counties, New Mexico. The aquifer extends
eastward into Texas whera itis a major source of ground-waler for imigation. Itis also used to some extent in the
undeclared basin at the north end of the County and in the Capitan UWB. The thickness of the Ogallala ranges from
0 to 350 feet and contains an upper caliche layer that ranges from a few feet to 60 feet thick. It appears that most of
the varlations in the overall thickness wera due to irregutarities in the underlying depositional surface rather than the
result of post-depositiona erosion to the Ogallala®. These irregularities consist of eroded stream channels cut into
the Terfiary- and Cretaceous-age rocks by ancestral streams prior to the deposition of the Ogallala, The erosional

channels can locally account for increased thickness of the Ogallala Formation. The channels generally trend to the
southeasf??,

The caliche layer ranges from being very soft to hard, depending on the degree of cementation. Where the layeris
very hard, itis resistant to erosion and locally known as Caprock. Caprock forms the higher promontories and the
cliff-forming unit of Mescalero Ridge. . Cementation tends to be grealer toward the top of the formation, becoming
poorly cemented with depth®. Interbedded layers of fine- to medium-grained sand and gravel underlie the caliche
layer and compose the remaining thickness of the Ogallala. The sand and gravel layers are the primary water
bearing strata of the formation. Cretaceous and Triassic rocks undedying the Ogallala form a relatively impermeable
bartier that restrict downward movement of water. Where the Ogallala is absent, underying Triassic- or Cretaceous-

age rocks are exposed ot are the unit lying direclly below alluvial cover. FIGURE 8 shows the base of the Ogallala
Formation.

Crefaceous (67 lo 140 MYBP)

Cretaceous-age Tucumcari Formation rocks were deposited in southern Lea County, but were subsequently almost
entirely removed by erosion®, The Tucumcari is approximately 150 feel thick in northeastem Lea County and thins
to the southwestl. The Tucumcari Formation generally consists of fossiliferous dark gray siltstone and thin beds of
brown sandy limestone, and gray limestone and sandstone. Outcrops of the Tucumeari are reported along the
shores of North Lake, Ranger Lake, and Middle Lake in norther Lea County. There the maximum exposed
thickness is approximately 17 feet, and the contact with the overlying alluvium is unconformable. The North Lake
locality represents the basal part of the Tucumcari Formation. The North Lake outcrop is part of a sequence that is
known to extend from west Texas, across northem Lea County and southeastem Roosevelt County, although there
exists some thinning and pinching-out north of Lovington, which disrupts continuity of the unit®!. Tucumcari

Formation rocks are described about 3/4 miles east of Eunice in a Lea County Concrete Company gravel pit’2.
Triassic (200 to 250 MYBF) .

% Nye (1930)
¥ Ash (1963)
% Ash (1963)
* Nicholson and Clebsch (1961)
7% Theis (1934)
2! Kues and Lucas (1993)
3 Nicholson and Clebsch (1961)




LEA COUNTY REGIONAL WATER PLAN - . .. Water Resources Assessment

The Triassic-age rocks in the study area are generally referred to as the Dockum Group®, which includes the basal
~ Santa Rosa Sandstone and the overlying Chinle Formation. Recent stratigraphic work refers to the basal Triassic-
age rocks in the study area as the Santa Rosa Formation and the overlying Triassic-age rocks as the San Pedro
* Amayo Formation, both of the Chinle Group™. Since the Dackum Group is the mast common nomenclature in this
area, when referring to more than one specific formation of Triassic-age rocks, other sections of this report will refer

o lo the combmed fonnanon asthe Dockum Group or as the Upper and LowerDockum Gmup unrts

- The Upper Dockum Gmup is thought to conformably overﬁe the Lower Dockum sed&ments Th!ckness of the
formation is reponed 1o be atleast 165 feet. The San Pedro Amroyo Formation consists of vanegated mudstone and

"'siltstone, with minor interbéds of sandstone and conglometate’f' Tnassuc~age beds dlp, or tilt, to the eastor
southeast®. * S , : :

The Lower Dockum Group sediments consist of inferbedded sandstone, mudstone, and clay beds, ‘which as a unt,
unconformably overf e Penmian-age rocks. The Santa Rosa Sandstone is a specific, largely sandstone and
conglomerate sequence within the Lower Dockum Group Thickness of the SantaRosai is reported to be about 85
' feet. ‘ ,

penniaﬂzso'to 200 MYEP) .

* The major deep structural province of southem Lea County, the Delaware Basin, is formed from Permian sediments.
Much of the Delaware's circumferential carbonate complex lies within Texas. Deposition of Delaware Basin

_ sediments began early during the Permian era and by the middle Permian a reef primarily composed of dolomite and
" limestone began forming at the basin margins. This reef complex consists of the Goat Springs and Capitan

" Limestones, which make up what is known as the Capitan Aquifer’; the geologic units formmg the aquifer were

depos:led as either a fringing reef or a shelf-margin complex of organic mounds or banks ringing the structura!

Delaware Basin®. Subsequent deposition included sandstones and shales, which were overlain by evaporite beds

and limestone, known as the Castile and Salado Formations. Through later episodes of mountain-building, parts of

the unit have been raised well above surmounding land as the Guadalupe Mountains near Carisbad, and the Glass

Mountains near Fort Stockton, Texas. The Rustier Formation overlies the Salado Formation and consists of

interbedded layers of imestone, dolomite, sand, and shale™. The Capitan Aquifer and Rustler Formation are the

" only major aquifers of the areas Permian-age racks. The Capitan Aquifer is about 1,500 feet thick, although in an arc

only 10-12 miles wide (FIGURE 9), and the Rustler Formation is about 200 to 300 feet thick in Lea County®.

6.1.2.2 Hydrology Data by Aquifer
Alluvial Aquifer

The Aliluvial Aquifer of the underlies most of southem Lea County and represents the nothemmost extension of thick
alluvial water-bearing deposits, common to Winkler, Ward, Loving, and Reeves Counties in Texas. In Lea County

" the Alluvial Aqu:fer is unconfined. Al its extremities, areas such as Monument Draw, Querecho Plains, San Simon
Swale, and Dogte Draw and along the Mescalero Ridge, the Alluvial is not continuous. The saturated thickness is
substantial in places, such as in the Jal UWB, but thin at most other locations. Deep-seated dissolution and collapse

» 3 Ash (1963)
* Lucas and Anderson (1993)
3 Lucas and Anderson (1993)
% Ash (1963)
3" Hiss (1973)
2% Hiss (1973) . L -
Y Richey, et al. (1985) o e
*® Hiss (1973) '
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of salt-rich geologic units, not erosion, is believed the reason for the tmugh extending from the Winkler Alluvium in
Ward County into the Jal UWB. The Winkler alluvium is deeper than that in the adjacent Jal UWB, creating potential

for future ground-water development in Texas that could increase the rate of drawdown of the JAL UWB in Lea
County.

Even at locations where it is thin, the Alluvial Aquifer is capable of producing adequate supplies of water for fivestock
and domestic uses. The greatest production from the Alluvial Aquifer is in the Jal UWB for the City of Jal. The
transmissivity for the aquifer ranges from 2,140 to 3,075 fi2/d (16,000 to 23,000 gpd/f)*! with depth to water ranging
from 50 fo 100 feet<. In the Jal Water Well Field, the saturatéd thickness of the alluvial aquiferis reported to exceed
500 feet, with a transmissivity of 2,400 t2/d (18,000 gpd/ft), and an average effective porosity of 16 percent®. One
of the City of Jal wells was pump tested at 450 gallons per minute for 36 hours®,

Water depths in the Alluvial Aquifer have decreased in 'somie areas by 10 feetin the last 24 years®, Ground-water
pumping is the most significant discharge. Where the water table lies close to land surface, evapotranspiration
constitutes another source of discharge*t. Recharge is from infiltration of surface water from sumounding uplands and
along channels of ephemeral streams. Regional percolation is not a factor unless storms are of long duration or
frequent occumrence, in which case the soil can fully hydrate - allowing deeper percolation®?. Subsurface recharge
may occur through flow from adjacent artesian formations. This is problematic in Reeves County, Texas, where the

Rustler Formation may be recharging the alluvium with saline water because the low permeability rock of the Dewey
Lake Red Beds, is not presen! to separate the two units.

" Itis not possible to estimate the total amount of ground-water in storage in the Lea County’s portion of the Alluvial
Aquifer, because of the Aquifer’s discontinuity and because the horizontal and vertical extent of smaller areas of
. saturated alluvium are poorly defined. The only portion of the County in which an estimate of ground-water in

storage can be made with accuracy ts within the Jal UWB. Estimated ground-water in storage*® in the Jal UWB is
. shown in TABLE 6-3. .

TABLE 6-3: ALLUVIAL AQUIFER

ETEE

Arex: *i-Average Safirated Thickness, Esﬁmaied Ground Wa ef in St‘onge (acm-
(Wes, o g feeu T < i1 Specific Yield st i e TR o
9,600 310 0.16 476,160

Source: Mitier {1934)
Ogallala Aquifer
The Ogallala Aquifer is the main source of water in the Lea County, where it underies about 2,800 square miles; it

almost completely underies the area covered by the Lea County UWB and the undeclared basin-area in the north
part of the County. The Ogallata only provides limited amounts of water to wells in other porfions of the county

*' Nicholson and Clebsch (1961)
2 Miller (1994)
“ Engincers, Inc. (1998)
“ Miller (1994)
“* Miller (1994)
“® See Section 6.1.1.4
‘7 Richey, et al., 1985

** Not all ground water in storage can bz pumped from an aquifer. Water is retained in an aquifer by surface-tension

forces associated with the grains of clay, silt, sand, gravel, or other particles. The smaller the grain size, the greater
the amount of water that will be retatned.
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because the saturated thickness is fairly small or non-existent in those areas. The Ogallata is unconfined and
. therefore flows east-southeast in response to gravrty. foltowmg the mcrnatron of Ogattala beds and the top of the
underlying conf ining stratum.

The hydrauttc conductwtty reparted for various portrons of the Ogallala Aqurfer in the Lea County UWR has been

evaluated by a number of different authors using different techniques. The techniques include aquifer tests and

. laboratory analysis*, and model calibration®®, Values reported range from 3 to 262 ft/d. Reported values from

- ground-water flow models indicate areas with higher hydraulic conductivity near the central portion of the basin,
*between Tatum and Lovington - eastward to the Texas border and near Hobbs - eastward to the Texas border.

. Specific yields reported range from 0.10 to 0.285" %2, Depth o water ranges from about 20 feet near Monument and
. the Four Lakes area to about 250 feet along the edge of Mescalero Ridge™. Saturated thickness of the aquifer

ranges from a few feet along the northeast portion of the UWB and along porttons of the Mescalero Ridge, to about

. 250 feet near the Texas State Line. lmgabon wett yretds range from about 200 to nearty 2,000 gallons per minute.

Under pre-pumpmg condttrons recharge of the Ogalla!a was in equilibrium with natural drscharge The greatest

_ amount of natural discharge has always been through subsurface flow across the Texas Lme Some natural
discharge also occurs through springs, seeps, lakes®, and evapotranspuaboni" Pumplng for trngatron municipal
supply, domestic use, industrial use, and stock causes a large artificial discharge. Because pumping is in excess of
the Ogallata’s recharge rate the elevation of the top of the aquifer has declined or expenemed drawdown. A recent
ground-water flow modet® indicated that, in response to heavy pumping in Texas, the most severe drawdowns occur
along Lea County's east border, the Texas Line. In this area drawdowns in excess of 60 feet have occurred since

-1940. The model predicts that the saturated thickness will decrease another by 50 to 100 feet in the area between
the State Line and the communities of Hobbs, Lovington, and Tatum in the next 40 years.” Actual drawdowns could
be much greater than this amount-"’ ‘As the model use County Water demand for 1995, not predicted

: Recharge to the Ogatlala occurs when precrprtatrcm58 ﬂows in ephemeral streams and arroyos and water retained in

-, playas and lakes infiltrates into the subsurfaceS, ‘Recharge rates vary with changes in precipitation; s0il type, and

the hydraulic properties of underlying sediments and rocks. Estimates of recharge range from 0.25 to 0.5 inches per

years.81, It tollows then that the amount of annuat rechargeto the Ogallala in Lea County is between 37 500 to

. *7 Theis (1934)

5% McAda (1984), and Musharrafich and Chudnoff (1999)

3! The specific yield for an unconfined aquifer is the volume of water that will drain from 2 unit of sucface area per
unit of decline. The value is expressed in percent.

52 Mushamafich and Chudnof¥ (1999) provide a thorough summary of h)drauhc conductmty and specific yield data
for the Ogallala aquifer in the Lea County UWB and othcr nearby areas.
) Mushamafich and Chudnoff (1999) - -

5 See Section 6.1.1.5
3% See Section 6.1.1.6 o e e T
s Prcparcd by Mushamrafich and Chudnoﬂ'(l999)

*? Drawdown projections are based on all demands although irrigation is most srgmf' cant on the present irrigation of
approximately 51,000 acres. Lea County had about 150,000 acres of iffigable land wrth pcrmmcd water rights. The
ro!e and rate of aquifer decline will be greater if more acres are irrigated.

5! The greatest amount of recharge from precipitation comes in areas covcrcd by dun- szmd and in areas well
covered by playa lakes.

% Some investigators in the area have suggested that imigation return flow is recharge. W at:r returned to the aquifer
from irrigation is more appropriately recycled water, because the water is simply retuming to the same awuifer from
which it was pumped. Return flow to thc aqucr frorn mtgnuon was estimated by Slonc (1984) to be 10.3 inches
Eocr year per irrigated acre. . o

Theis (1934) and McAda (1984) S " T
¢ Dugan and Cox (1994) estimate that 0.5 inches is rechargcd to the aquifer each year, They nate that the
Department of Agriculture Consecvation Reserve Program (CRP) may reduce the amount of recharge, because the
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75,000 acre-feet per year, on average®, The average annual recharge fo the Lea County UWB is between 29,000 to
58,000 acre-feel, on average®, Additional recharge can be expected from precipitation falling on small areas of the
Llano Estacado outside County boundaries to the north and west. Also, a small amount ground-water in the Ogallala
Formation in adjacent paris of Roosevelt and Chaves Counties flows southeasterly, and likely enters the area along
the County's northern border.

A study of the potentiometric surface data ‘over the last 46 years shows large declines in the Ogallala and a decrease
in its natural flow potential. Potentiometric surface® elevalion data from 1952, shown in FIGURE 15, indicate the

, ground-water flow direction was about 30 degrees south of east, with a gradient of 15.8 feet/mile in north and central
Lea County®s; in the southeast part of the County flow was apparently more southerly. Potentiometric elevation data
for 1968 are shown on FIGURE 18; the direction of ground-water flow was southeast and the gradient averaged
about 15 feet/mile. Changes in the potentiometric surface elevation from 1952 to 1968 indicate decreasing water
levels throughout much of the Ogallala®. Potentiometric surface elevation contours for 198187 are shown on
FIGURE 19; the contour fines tend fo be more sinuous than those of eadier years, but this is probably because a
greater amount of data - with a larger spatial distribution, were avaitable. The location of the contours changed little
from 1968 to 1981, indicating only small changes in water levels for the period; the direction of flow was southeast
and the gradient averaged about 13.7 feet/mile. Potentiometric surface elevation contours for the combined years
1995 through 1998% are shown on FIGURE 21. The general flow direction and locafion of the contours changed fittle

from 1981, indicating only small changes in water levels; the direction of ground-waler flow was southeast and the
gradient was about 13 feet/mile.

Declines in the Ogallala's thickeness, in excess of 8 feel, occurred from 1940 to 1950 in the area from McDonald to
Prairieview, and at Lovington, Humble City, and Hobbs (FIGURE 16); the areal extent of declines were greatest
around Lovington, reaching about 25.5 square miles®®, Larger declines of up to 25 feet occurred from 1950 to 1960,
as ground-water development increased; measurable declines were noted throughout mast of the County (FIGURE
17), with the greatest decline occuring about 2 miles northeast of Praiieview™. Depth to water measurements from
wells during 1968 to 1981 (FIGURE 20) reveal additional declines in excess of 25 feet along the State Line, with
declines exceeding 10 feet in other locations. Then again during the interval between 1981 and 1998 depth to water
measurements showed declines exceeding 25 feet at the State Line (FIGURE 22); however, during this last period
ground-water levels actually rose throughout the north and west parts of the County™. Drawdowns are localized

CRP takes land out of irrigation for ten years, allowing the vegetation to revert to grassland, Grasses have larger

water requirements than most cultivated crops. This decrease will be more than offsct by the corresponding
decrease in irrigation pumping,.

2 = (0.25-0.5 inches) X (2,800 sq. mi.)

¥ =(0.25-0.5 inches) X (2,180 sq. mi.)
® The potentiometric surface of an unconfined aquifer, such as the Ogallala is essentially the water table surface.
5 Ash (1963)

® This is noted by westward shifts in equal elevation contours in the eastern, central, and southern portions of the
basin between the two time periods. For example, east of Lovington, the 3,700 foot contour was present about 1.4
miles farther ¢ast in 1952 than in 1968. Since the water table elevations increase to ths west, the westward shift
indicates a decrease in the water levels in the area. Comparison of da(n cast of Tatura for the two time periods
indicates a similar trend.
87 The contours were made using significantly more data than were available for 1968. The data came from water-
level measurements at individual wells.
% This is the most recent water level data available for this report.
* Ash (1963)
 Ash, (1963)

" Dugan and Cox (1994) indicate that decline rates from 1980 to 1993 could have been greater, except the annual

precipitation from 1981 to 1992 was more than 6 inches above nonnal, The above average annual precipitation

could likewise be responsible for the water level rises experienced throughout much of the north and west parts of
the County during the same time psriod.
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along these main pumping centers. In onder to meet future demands, well fi elds may need to be dnlled into areas
-where less drawdown has oocutred generalty the weslem porttions of the basm ', :

Pumplng in Texas along the Texas New MEXICO State Lme isin !arge part responsible for more than 80 feet of
localized declines in the water-level since 1940. Continued pumping along the Line will continue to drop the water-
level and increase the hydraulic gradient in the area. Estimated flows across the New Mexico-Texas Line have been
calculated and are shown in the graph below and in TABLE 6-4." Although the hydraufic gradient from New Mexico to

. . Texas has increased ove time, the amount of water flowing from New Mexico to Texas has decreased from 1967 to

present. This is because the saturated thickness of the aquifer along the New Mexico-Texas border has
decreased™. In the future, the flow across the Line should continue to decrease as the thickness of the aquifer
declines and there is less waler topump. ™ -7 .

,5—,:~,. ',

Ground-wétef ﬂow across the New
' Mexmo-Texas border

,70000,.
60000
50000
40000
30000
- 20000
10000 .

Acro-Feet

TABLE 6-4: FLOW ACROSS

Time Period - . -~ . |. SaturatedThickness Lenglh Nong NM-TX , Flowln AcreSFeetlYear
L e = Line, Inmes C T Sl
1967-1968 . : 619 - . : 59,005
1981 61.9 . 45.694
1995 1998 619

Source: esfimated from hydraufic conductivity values. coTe

48,729

Pumping rates and costs are affected by the depth of water and the thickness of the aquifer. As the water-table
depth increases the energy required to fift water increases; o raise water to the surface, one additional unit of power
is required for each additional 10 feet of water dﬂpth” Depkh to Ogallala water in 1952 was about 40 feetin the

*! As the thickness of the aquifer decreases, there is less saturated area thréugh which w atcr can flow. For similar

reasons the rate at which water can be puniped from an aquifer is related to its thickness.

7 power = (Depthessasic X Pumpusaree X Efficiency)’3956

6-11




LEA COUNTY REGIONAL WATER PLAN Water Resources Assessment

central and south-central parts of the County. Current depth to water for the Ogallala ranges from 50 feet to 200 feet
along the Texas Line. Depths to water in 1968, 1981, and present are shown on FIGURES 23, 24, and 25,
respectively. Hydrographs from wells in the Lea County portion of the Ogallala, showing historic water level changes,
are included in APPENDIX J,

As the saturated thickness of an aquifer decreases, well yields (the amount of water available) from vertical wells
also decreases. Due to the nature of the Ogallala, it is not feasible to produce large quantities of water from vertical
wells in Lea County when less than 70 feet of saturated thickness exist. FIGURES 26, 27 and 28 show approximate
saturated thicknesses for the Ogallala Formation for 1952, 1967 and present respectively.

At various times, estimates of ground-water in slorage have been made for the Ogallala in Lea County. The
estimates are made by assuming specific yields and saturated thicknesses. Ground-water in storage estimates are
shown in TABLE 6-5. As noted for the Alluvial Aquifer, not all ground-water in storage can be withdrawn. About 40
percent of the total stored water in Lea County's portion of the Ogallala (approximatety 20,000,000 acre-feet in 1952)
was considered recoverable for large-scale users. This equals about 100 years of supply at 1960 pumping rates.
Because abaut 45 percent of the water in the basin is in areas where the saturated thickness is 140 feet or greater,
this Plan has determined that 45 percent (approximately 14,000,000 acre-feet) of the water presently in storage can
be recovered. it follows that approximately only 8,000,000 acre-feet of recoverable water will exist in 2040 if a

continuation of 1998 pumping rates occurs. The bulk of this figure will also pmbably be located away from existing
well fi elds due to drawdown in the aquer

TABLE 6-5: OGALLALA AQUIFER STORED WATER IN LEA COUNTY

o Rk Estimatedcround RN
ey o AvengeSpec:ﬁc - watéi in Stof : FERTR ciodatl U
s AquiferArea |- T Yieldf T |3 (adradfeel) U Daté -/ - . Refererice™ - * "~
1,400,000 acres 0.35 1 49,000,000 1952 - Ash, 1963
1,500,000 acres 0.20 48,000,000 1984 McAda, 1984
1,400,000 acres 0.21 31,100,000 1995-1998 calculated from Musharrafieh

and Chudnoff {1399)

» Assumes 40% of water is recovarable,
* Assumes 45% of water is recoverable,
< Calculations are for the Lea County UWB. Other parts of the Oga'lala in Lea County are insignificant.

Dockum Group Aquifers

Dockum Group sediments exist throughotit Lea County. While the Dockum Group has thick areas of sediments and
large estimates of stored ground-water, the Group's aquifers are largely undeveloped due to the availability of
shallower water and the high cost of producing the deep Dockum waters. The development that has occurred is
limited specifically to the Santa Rosa sandslone unit. The Santa Rosa Aquifer is the principal source of ground-water
for domestic and livestock uses in the southwestem portion of the County and was the principal aquifer for the City of

Jal before 1954. The only community in Lea County that currently pumps part of its water from the Dockum Group is
Oil Center.

The available hydraulic data for the Santa Rosa Aquifer are sparse and indicate a wide ranges of values. Well yields
range from 6 to 100 gpm’*, Specific capacities range from 0.14 to 0.2 gallons per minute per foot of drawdown.
Depth to water varies from 120 feet to 700 feet and the potentiometric surface elevation ranges from 2,820 to 3,400
feet above mean sea level (ms!). The saturated thickness varies from 200 to 250 feet; the saturated thickness of the

™ Nichotson and Clebsch (1961)

6-12



LEA COUNTY REGIONAL WATER PLAN - .~ - . Water Resources Assessment

Dockum Group sediments as a whole can be much thicker, up to 2,400 feet in northern Lea County™.  The direction
of flow varies from south in the south-central part of the Lea County to southwest towards Eddy County in Lea

" County's southwestern part, it has been suggested that water from the Dockum Group is also flowing downward from
the Santa Rosa Sandstone into underlying Permian rocks?.

_ Discharge from the aqurfer is through pumprng or subsurface ﬂow mto other undedyrng lormauons Recharge to the
- Dockum occurs through precipitation on overlying sand dunes, precipitation directly on the Group's outcrop, and
* rurioff flowing over the outcrop. . ltis also possible that some vertical migration of water from the overlying Ogallala
and Alluvial Aquifers contribute™, Major recharge areas for the Dockum Group are in the southwest part of the
County, where Terfiary formations are not significant overlying structures. Recharge areas can be seen inthe -
potentrometnc surface elevauon data of FIGURE 1s. s .

Changes in water level from 1968 to 1981 for lhe south parts of the Dockum Group can be seenon FIGURE 20.

-~ Data south of Mescalero Ridge are pnmarﬂy from the Dockum Group aquifer, but do include some wells in the

Alluvial and Ogallala aqurfers Declines of up to 50 feet occurred in spots, but increases of up to 15 feet also

- occlrred. Water level changes for the same ‘area from 1381 to 1998 can be seen on FIGURE 22. Ground-water

declines of 10 to 50 feet occurred and increases of 10 to 30 feet are indicated. Hydrographs showrng historic water
level changes for the soulhem pomon of the oounty are |ncluded in APPENDIX-

Tucumdari Formation

The Cretaceous Tucumcari Formation exists in a fimited area of northeastem Lea County.  The Tucumcari is overlain
by sediments of the Ogallala Formation. " Closé to one-third of Lea County's known Tucumcari has part of its strata
above the water table™. Lithologically, the Tucumcari is characlerized as a shale with lesser limestone and -
sandstone beds. Basal sandstone beds provide limited amounts of water from within the Tucumcari Formation, but
only limited explomlron of the unit's ground -water has occumed.

'Several well completions into Cretaceous beds in northem Lea County are reporied. Priorto the 1940's, some beds

- contained sufficient hydrostatic head to provide large flows at the ground surface™. Cretaceous-zone water wells
ceased being artesian at the surface due to widespread drifling of uncased sersmrc shot-holes. The shot-holes made
hydraulic connections to the overlying Ogallala Formation, providing a path for excess head in the Tucumcari to

' dissipate inta the unconfined Ogallata Aquifer. Ground-water flow could occur through natural pathways between the
Cretaceous rocks and the Ogallala aquifer®. In the area near Ranger Lake, the Ogallala is known to gain water from
the Cretaceous units rising to the west and northwest

The ﬁne—grarned Ccharacter of most of the thickness of the Tucumcan Formahon in Lea County will hkely :mpede

_ development of substantial amounts of water from this unit without the occurrence of secondary permeability features
(i.e. fractures, limestone solutioning, etc.).” Estimates of ground- -water in storage for the Tucumcari are presented in

: TABLE 6-6, The percent of the slorage thatis eoonomrca!ly !easrble to develop has not been detenmned

Rustler Formation o
The Permian Rustler Formation is believed to underfie all of Lea County at depth Like other Permian units lackrng
nearby fresh-water recharge, the Rustler produces brackish {o safine water. Lithologically, the majority of the unit is
composed of evaporite beds (halite, gypsum) which are poorly permeable unless solutioned, and have obvious water

I Du(ton and Simpkins (1986)
Nl..holson and Clebsch (1961)
Nrcholson and Clebsch (1961)
Any overlying Ogallala Formation beds in these areas would also bc unsaturatcd

™ Ash (1963) reported one well with a potentiometric surface elevation 14 feet above the ground Surfacc
% McAda (1984)

5
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quality flimitations for potable or agricultural use. Two marker beds within the Rustler, the Culebra and Magenta
Dolomites are acknowledged as the formation’s main production beds. Near-surface flow from these units has
contributed to the saline shallow ground-water found in Nash Draw in Lea and Eddy Counties.

Ground-water produced from the Rustler Formation is primarily used for stock watering and secondary recovery of
ofl. Water in the formation is generally present under confined (arlesian) conditions. Depth to water ranges from
about 240 to 355 feet below ground surface and the potentiometric surface elevation ranges from 2,835 to 2,765 feet
above ms, sloping to the southwest?!, The formation's thickness has been estimated to range from 90 to 450 feet®2,
Depth to the top of the formation may range from 900 to 1,100 feet.

Little data regarding the hydraulic properties of the Rustler in Lea County are ‘available. The nearest data conceming
hydraulic properties of the Formation are from Eddy County, where the transmissivity of the Culebra Dolomite
Member at the Project Gnome Site was reported as 468 ft2/day®, 0.001 to 140 f12/d at the Wasle Isolation Pilot Plant
(WIPP), and 18 to 1,250 ft2/d at Nash Draw. Transmissivity of the Magenta Dolomite Member at the WIPP site
ranges from 0.004 to 0.1 ft2/d™. Well yields in Lea County are reported to range from 10 ta 100 gpm®. Surface
recharge to the formation occurs from infiltration of precipitation and surface water flow on outcrops. Recharge
probably occurs at some distance from Lea County because the closest oulcmps are in Culberson County, Texas®.
Subsurface discharge exists in Eddy County, where the Rustler is in places found to be in hydraufic connection with
the Pecos River. Discharge from the aquifer in Lea County is from wells and ground-water flow out of the county.

TABLE 6-6: LEA COUNTY AQUIFERS - GROUND-WATER IN STORAGE

Esnma(ed 5
- Groundwater i}
Aquifer Area .Storafge (acre- Water Level RO P
{acres) Specific Yield e() Data Reference, Formation Geometry
Aquifer ) - : :

Ogalfala Formation X i i
(unconfined) 1,441,000 0.12 17,200,000 1995-98 this report using 1995 to 1998 data
Ogallala Formation this report using 1995 to 1998 data,
{nconfined) 1,440,000 0.4 31400000 ) 193598 | \1SEO January 1999 model
Tucumcari Formation
(uiconfined) | 493,000 0.05 1,170,000 1995-98 Ash, 1963
Tucumcari Formation
{unconfined) 493,000 0.1 2,340,000 1995-98 Ash, 1963
Upper Dockum Group Dutton and Simpkins, 1986
{unconfined portion) 143,000 0.05 19.400,000 1935-93 Nicholson and Clebsch, 1961
Upper Dockum Group ) Dutton and Simpkms, 1986
(unconfined portion) 143.000 0.1 19.400.000 199593 Nicholson and Clebsch, 1961
Upper Dockum Group , Dutton and Simpkins, 1986
{confined portion) 2.000,000 -0t 1060 | 133598 Nicholson and Clebsch, 1961
Lower Dockum Group Dutton and Simpkins, 1986
(uaconfined portion) 122.000 0.05 2770000 | 1995-98 Nicholson and Clebsch, 1961

*' Richey, et al. (1985)

' Richey, et al. (1985), and Hiss (unpublished, 1975)
*2 Cooper and Glanzman (1971)

* Mercer (1983)

¥ Richey, et al. (1985)

* Richey, et al. (1985)
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linconined porien) mow | of | sseow s | G R
(Lc;”:f;‘:;ﬁ::&ﬁ;"“" 2,690,000 000001 2770 | 199595 | puton ond Simpkdne. 988
?gt:;ez?maﬁon | 2810000 R R I = 199595 | Wells, Richey, and Stephens, 1985
futeEFomion 2siboon < | oot 759 |1005%8 | Hiss.unpublshed, 1975
gﬂ:ﬂz gcef_ 374,000 000001 47 | 190508 | Hiss, unpubiished, 975

Capitan Aquifer

The Permian Capitan Reef Complex is a geologic unit found within New Mexico and Texas. The Capitan is
positioned about the perimeter of the Delaware Basin as shown in FIGURE 9. Where adjacent to uplifted recharge
areas, or in direct hydraulic connection with freshwater river systems, the aquifer can provide water for potable
consumplion and agriculture. Deeper portions of the Capitan Reef Complex without direct surface water
connections form a productive, although typically safine, aquifer. Still further down gradient, the Capitan produces
highly saline brine due to unflushed salts and proximity to bedded salt deposits. It is believed that the Capitan Reef
complex functions as a single hydrogeologic unit and, therefore, is referred to as the Capitan Aquifer®”. The geologic
units sumounding the Capitan Aquifer generally have significantly less permeability than the Capitan and lower
hydraufic conductivity, allowing the units to act as barriers to ground-water attempting to move in or out of the
aquifer®®, The main use of the Capitan Aquifer in Lea County is for re-pressurizing production zones in oil fields for
secondary oil recovery. Due to elevated salinity concentrations, it is not used for potable water in Lea County.
However, it serves as the municipal water supply for the City of Carlsbad (Eddy County) and as imrigation supply in
portions of west Texas, because the water quality is better at these locations.

Hydraulic properties of the Capitan Aquifer are variable and are a function of the degree and interconnecledness of
fractures and solution channels within the rock. The average hydraulic conductivity of the Aquifer, in southem Lea
County and for east of the Pecos River at Carlsbad, is approximately 5.0 feet per day. Values have been reported
several orders of magnitude higher west of the Pecos at Cadshad?®. Within Lea County the Capilan Aquifer ranges
in thickness from 800 to 2,200 feet, with a width of approximately six miles in the vicinity of Jal to approximately 12
miles in Counly's western part®. Ground-water flow in Capitan aquifer converges from north and south to an area
approximately 20 miles southeast of San Simon Swaled!,

Discharge from the aquifer is in the form of pumping for industrial purposes in Lea County, and in Ward and Winkler
Counties, Texas®. Discharge also occurs through Carisbad Springs along the Pecos River, north of Carlsbad. The
Capitan aquifer is recharged by precipitation on its outcrop in the Guadalupe Mountains and Guadalupe Ridge along
the New Mexico-Texas border. Recharge is by percolation of water through shelf deposits and infiltration into
cavemous zones. Surface water also flows into the formation through caverns in part of the outcrop near Carsbad
and through Lake Avalon northwest of Carlsbad. It's estimated that 10,000 to 20,000 acre-feel per year of water leak

¥ Hiss (1973) and Huff (1997)

% Hiss (unpublished, 1975)

¥ Richey, et al. (1985)

% Hiss (1973)

*! This phenomenon may be related to a pumping ceatroid or a collapse-induced hydraulic connection to an aquifer
of lower head.

%2 Hiss (unpublished, 1975)
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through sediments under Lake Avalon into the Capitan?3.

In Lea County it is known, through the long term monitoring of five wells, that Capitan Aquifer water levels are
declining. From 1967 through 1975 a constant decline in the aquifer occurred, with drops as great as 160 feet™.
Withdrawal of water from adjacent Guadalupian-age formations, in hydraulic connection with the Capitan, is also
thought to have contributed to Capitan declines. Examples of hydrographs in the Lea County portion of the Capitan
Aquifer are presented in APPENDIX J.

Ground-water stored in Lea County’s portion of the Capitan Aquifer is thought to be close to 500 acre-feet (TABLE 6-
6).

9 Richey, et al., (1985)
** Four of the five monitored wells recarded slight rebounds between 1976 and 1977 - HufT (1997)
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6.2 WATER-QUALITY ISSUES

624 Assess Quality of Water Sources* .-

The most common indicator of water quality is the amount of total dissolved solids (TDS) the water contains, The
Jess TDS a water sample has, the better the quality of the sample. The water quality data for this study has been
measured and recorded by others and is reported as Specific Conductance {SC), because SC measurements are
more easily made in the field®. SC multiplied by a value ranging from 0.55 1o 0.75% will give an approximation of the

* TDS concentration. TABLE 6-7 fists SC data for a majority of the aquifers in Lea County. The higher values are
usually associated with increased sulfate levels, . s : S e e

RN
M

e i s

" TABLE 6.7: SC & TDS OF WATER IN SELECT LEA COUNTY AQUIFERS -

N | specificConductance . ' | TotalDissolvedSofids | =~ C .t e - Te
17 -.: - Aquifer - 7 (pmhosleom) ~CC ] < T (mgh) Geicv |- 0 7 - <, Commentst. . -

Alluviam - ' 2001015000 © 130109,750 T :

Ogallala 419 1o 21,500™ 27210 13975

‘SantaRosa Sandstone . 1.030 t0 2,840™ 63510 1,950" depths from 350 to 747 leet

Dockum Group - ol 350109180 228106377 o S

Rustler. .. 16,000 to 500,000+ 10,347 to 325,800 data from adjacent counties

-Capltan 18,300 to 220,000 12,800 to 173 448™ depths from 2,923 10 4,695 feet

mmeasured Ydhos/cm (micromhios per centimeter)
. *estimated mgfl (milligrams per litex)

in Lea County three aquifers, the Alluvial, the Ogaltala, and the Dockum Group produce water of suitable quality for a
- wide variety of uses®. SC contour maps of the County were generated in order to assess historical changes in the
ground-water quality® of these three aquifers. FIGURE 29 reflects SC measurements from 1948-1958'®. FIGURE
30 was generated from data in the mid 1980's®!. FIGURE 31 shows current data. FIGURE 32a shows changes in
the SC from 1950 to the mid 1980's, when ground-water quality decreased by about 100 to 300 prmhoslem {55 to 225
mgh, TDS) across the County; Some areas — such as those west of Tatum, southwest of Hobbs, around Eunice, and
east of Jal - experienced considerably worse reductions in quality, approaching 5000 pmhos/cm (2750 to 3750 mgh,
TDS) in places. FIGURE 32b shows changes in SC from the mid1980's to the late 1980's. In conlrast to the earlier
degradation trend, during this later period the quality of the ground-water - in the north parts of the County, west of
Tatum and below the Mescalero Ridge (Ogallala Aquifer) — increased by as much as 500 pmhos/cm (275 to 375
mg/l, TDS). Only one area in the Ogallala, located along the Texas Line — east-southeast of Tatum - shows
decreasing water quality. Likewise, throughout most of the southem portion of the county - south of the Mescalero
Ridge (Dockum Group and Alluvial Aquifers), waler quality increased. The greatest improvement in quality, more
than 2,000 pmhoslcm (1,100 to 1,500 mgh, TDS), accurs 6 miles west of a paint equidistant between Hobbs and

% Specific Conductance is only a general measure of water quality and ofien does not account for the effects of
pesticides and herbicides.

% This value depends on relative concentration of jons. e

*” Hem (1970) R ’

% Aquifers in rocks older than the Triassic-age Dockum Group produce water high in total dissolved solids.

 The nujority of ground water quality information is specific conductance data from the Ogallala Aquifer.

'™ The carliest water-quality data available for the Ogallala were collected from 1948 to 1958, with the majority of
measurements being made around 1952 (Ash, 1963). .. : ’

! Based on USGS and NMOSE electronic databascs.
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Eunice. A few localized decreases of as much as 1,200 ymhos/cm (660 1o 900 mg/l, TDS) occumed between Eunice
and Jal. Improved water quality from the mid 1980's to present, is probably atfributed to changes in oil-field practices
related to brine water. Before 1968 brine water had been discharged {o unfined pits, often referred to as evaporation
ponds, from which vertical migration into ground-water occurred. This infiltrated brine increased the TDS of the
shallow ground-water. Regulations developed in 1967 and 1968, requiring evaporation ponds to be lined, appear to
have been successful in reducing the brine water's migration into underying aquifers. The mechanisms responsible
for areas still experiencing decreasing water quality (since the mid 1980's) are unknown. It may be possible that
water migrating from former unlined brine disposal pits is still occuring. Another possibility is thal saline water from
deeper aquifers is able to migrate into the shallow ground-water though poorly completed or failing oil field wells.
Many different types of elements and molecules can be dissolved in water and contribute to the water's TDS, such as
fluorides, chlorides, sodium, and sulfates. A TDS concentration of 500 mgA is considered marginally acceptable for
use in public supply and iigation'®2, When concentrations above 500 mg/l are encountered treatment options and
use restrictions are often considered. Fluoride concentrations of more than 1.6 mg/l are undesirable for drinking
water and a slightly lower concentration of 1.0 mg/lis recommended for irigation!®. lrigation use is not restricted
when chloride concentrations are less than 150 mg/l and a concentration of no more than 250 mgfis

desirable for drinking water®. Sodium in concentrations exceeding 70 mg/l can indicate problems with imigation
usage. Sulfates are often indicative of water’s hardness and concentrations in excess of 500 mgA are not
recommended for drinking water.

More detailed information on the quality of the water found in each of the major Lea County aquifers is presented
below.

Alluvial Aquifer

Water from the Alluvial Aquifer varies widely in quality. In mast locations the quality is good and the water can be
used for a wide variety of activities. However, the quality is poor at some places and the types of activities which the
water can support are restricted. TDS concentration in the Alluvial Aquifer is ranges from 200 to 15,000 mgA,
depending on the nature of the local sediments. Alluvial sediments having high portions of parent material {evaporite
beds) will have high TDS concentrations. Fluoride concentrations'® tend to be high, ranging from 0.3 to 10 mgA.
Chlorides can be very high, ranging from 5 to 7,500 mg/'%; Sodium concentrations approach 70 mgA where they are

. acceplable, but very high. Sulfates are low ranging from 30 to 120 mg/t. Water is produced for the Jal distribution
syslem from the Alluvial Aquifer. Quality information from Jal water sampling is shown in TABLE 6-8. The water
produced from the Jal system is very hard.

192 Masters (1991) and Metcalf & Eddy (1991)

" Metcalf & Eddy (1991)

1™ Metcalf & Eddy (1991)

' Dissolved fluoride concentrations in children's drinking water of about 1 mg/1 reduces cavities. Fluorids
concentrations above 2 mg/l can cause dental fluorosis whean teeth are developing. Concentrations exceeding 4.0

mg/l may result ia crippling skeletal fluorosis, a serious bone disorder (NMED, 1995).
1" Richey, et al. (1985)
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TABLE £-8: NATURALLY OCCURRING GROSS ALPHA CONCENTRATIONS FOR PUBLIC SUPPLY WELLS IN

LEA COUNTY
. . B s “"EPAMCL
Parameter Concentration (mgft} . . NMWQCC Standard (mgfl} {mgl)
pH S : . 6109 651085
speclfic conductance 1.004 pmhos/cm ‘none "’ none
total dissolved solids 768 1,000 500
alkalinity ' 188 ‘none none
bicarbonate - 229 none none
hardness "303 . none - none
cakclum 75 none © none
sodium 67 none .. none
potassiuth 11 : ‘none none
magaesium - - 2B ‘fione i . __none
chloride - - 89 - - - T 250 - 250
sulfate © 118102910 T 600° 250
| Buoride - 231032 - 16 - 40
radon’ - 13210323 pcm " none © 300 pCit

reponed omoentratzcns from Engineers, Inc., 1988

. aesthetic standard S
NMWQCC New Mexico Water Quality Controt COmmss:on ‘
"EPA . + Enviraomental Prolection Agency o
- MCL maximum contaminant fevel -
mgA milligrams per liler : .
pmhos/em micromhos per centimeler

pCit picocuries per liter

-Oqallala Agquifer

The waters of the Ogallala, while very hard ,aré cﬁnéistériﬂy good duélity ‘anc)i. can be used for a variefy of activities,
including public supply and irrigation. TABLE 6-9 lists recent water quahty testing results of public water systems

that obtain water from the Ogallala Aquifer. TDS concentrations ranging from 300 to 415 mg/ are high, but

acceplable - except at Tatum, where the TDS is very high - in excess of 700 mg/l. Fluoride concentrations are also
high, but acceptable, ranging from 0.9 to 1.2 mg/l Chlorides concentrations are moderale, at concentrahons varying
from 30to 120 mgll and sulfates are low ranging from 50 to 120 mg/l.
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TABLE 6-9: OGALLALA AQUIFER WATER QUALITY*

FUye e ST VSRR T PRI MON'“W';WGW Thingiioard
: Parameter- . 3{3. .. - Eunlce (-t Jatum:-. Lovington * .1} “Usérs Associ~™ | 5 .EPA MCL -
Date {may yary for : annal | 0M0587 | seencles | Februory1997 |  March 1997
AR ). averages
i'lsz'll_t‘\.ify‘-{.-__ ’ moh 0.0 0.0 o, 0.0 1844 nfa
alhlhlty— T mgh 1837 1976 193.00 2104 2251 n/a
bicathénate & .
‘llkaﬁ‘\lty total . mal 163 186.5 158 172.4 00
argenic? - 7‘ D mgl 0.008 0.008¢ 0.009¢ 00127 0.011 0.050
Calefum -7 .- L mgA. 80.7 80.5 11200 85.4 53.4 nfa
'd!laﬁde'w' ) mad . 114.0 634 93.00 67.6 28.1 2503
speleo pmhoslcm 839.9 7168 1,103° 6515 562 na
conductmce
fluoride: .. : mgA 1.1 1.0 1.2¢ 1.02 09 40
hardness C Ll mgd 2933 248 376° 2629 190 nla
S Lt magh 0.05 <025 <).25* <0.25 <0.25% 03
not detected 0.25 nof detected® not delecled not detected 250a
mgA 44.4 11.5 23.4° 12.1 102 4.0
magl nol detecled <0.00024 <{.0005¢ <0.0002 <0.0005 na
magfl 38 26 3.4 27 22 10
: B standard 75 7.2 7.86° 74 - 7.1 6585
pohssium -2 mal J4c 48 273" 0.92 53
sodium™ mall 38.0 426 82.8% 52.5 32.7 n/a
sillfate . - mgl 113.1¢ 672 1819 889 55
to!al dissolved: - - mg1 4100 4157 72 406.1 312 5003
sofids " "0 -
turbldtty NTU nol detecled 1.0 0.3* 0.1 .08 na
. 3120910 28+ 1to 2+ 8o 16+ 810 »
9""“"’"‘ PO ] ges29 | 6xtd 54+ 1.4 58120 34t8 15
¥ results are either annual averages for all wells in a system, at the entry point EPA Environmental
Protection Agency :
of a system, or averages of 3 3l wells in a system for 2 panicular sampling date MCL maximum
p conammant level
samples taken from 1975 to 1979 (Source: Chemical Quality of New Mexico umbhos/cm micromhaos per
g'ﬁmffy Water Supplies 1980) mg/l milligrams per liter
4 53mpled at entry point, August 23, 1994 pCinl picocurics per liter
sampled at entry point, March 1995 NTU nephelometric
rhdity units
f sampled at entry point, Fcbruaxy 1996 L I sesthetic
sampled al entry point, March 1996 nfa not available

p 2verage of three wells sampled December 4, 1995

, fange in concentration, low and high: sampled 1994 through 1997

onl) one well in the system




LEA COUNTY REGIONAL WATER PLAN " Water Resources Assessment

Dockum Group

The limited information available for the Dockum Group comes from the Santa Rosa Aquifer and indicates the water
quality to be marginal. TDS concentrations were high to very high, ranging from 635 to 1,850 mgfl for one well
sampled in 1942 and three wells sampled in 1953'7", Sulfate concentrations varied from low to high orfrom 71 to
934 mgh, with deeper wells having higher concentrations. While these parameters range above suggested fimits,
they indicate the water may often be used for publrc supply purposes albeit occasuonally with aesthetic restrictions.
Imigation uses should be even less restnc(ed

Rustler Formation . ;
. L .. '

The quality of water produced from the Penmian-age Rustler Formation in Lea County Is inferred from data collected

. in Eddy County, at the WIPP site, where the formation also exists. Rustler Formation water is extremely poor in

quality and cannot be used for public supply or imigabion without treatment. The TDS concentration of water

produced from the basal portion of the Rustier Formation, near the contact with the undertying Salado Formation,

ranges from 311,000 to 325,800 mgfl - extremely high. The TDS concentration of water produced from Culebra

Dolomite and the Magenta Dolomite Members of the Rustler Formation ranges from 23,721 to 118,292 mg/l, and

10,347 to 29,683 mg/, respectively'®®, The extreme TDS concentralions are due principally {0 the presence of

- gypsum beds mthm the formation. | - ;- . .

Cagitan Aguife

) The Capitan aqunfer is an lmportant source of waterfor secondary recovery of oil. The concentration of TDS in the
Lea County parts of the Aquifer is very high ranging from 10,065 to 165,000 mg/'®. The lowest concentrations
reported accur in the westem portion of the County and increase to the southeast. Because of the great depth to

_ water and the high TDS concentration, the potential development of water from the Aquifer is severely restricted.
"TABLE 6-10 shows production intervals and correspondmg TDS and SC of water in selected wells in the Capitan
aquifer. _ o

17 Nicholson and Clebsch, (1961)
"% Richey, etal. (1985)
1 Hiss (1973)
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TABLE 6-10: CAPITAN AQUIFER QUALITY

| Well Name Location Aquifer Produ(t;i:e%bepﬂ: (:137!) C(ff‘};:cg\;)e.
FederaBi | 3100 | Reowcaton | 20832957 | 25800 %100
3;“3‘1‘""“" ASE Capitan 4,169 4,487 12,800 18300
Vounsint | | Coptan sn-esor | o0 | sos
federa Dayis gii’gE Capitan 4278-4,285 173,448 220,000
Touirsest | S € 430 | capitn 4.199-4,695 r e‘:‘:}m 168,000

Source: Hiss (1973)

6.2.2  Identify Sources of Contamination

In general, existing wells in Lea County are not impacted by ground-water contamination. As of 1998 the abflity of
area aquifers to supply wells in Lea County has been limited in only a few places by contamination. Potential
sources of contamination are determined by identifying discharges, leaks and spills and by recognizing industries,
land uses, and enterprises that employ processes, materials and methods that have the ability to negatively impact
water supplies. The aclivities that most commonly are sources of ground-water contamination in Lea County and the
types of contaminants associated with the activities are:

Petroleum Production Facilities - salts from oil well brine pits, hydrocarbons from leaks and spills;
Agricultural Activities - residues from applied and stored pesticide and fertilizers;

Wastewater Disposal Systems - leachate containing nitrogen from community wastewater treatment
facilities and septic systems;

Underground Storage Tanks - hydrocarbons from leaks and spills

Mines and Quarries - heavy metals;

Industrial Facilifies - chemicals and heavy metals;

Landfills - leachate containing nitrogen, chemicals, and heavy metfals;
Livestock Industry - wastewater and runoff from dairies and feed lots; and

Radioactive Mineralization.

Actual and possible sources of contamination in the County were identified by studying State and Federal records'™.

"'* Data were obtained from records, repons, and electronic databases available from the NMED Bureaus of Ground
Water Quality, Drinking Water, Conununity Services, Solid Waste, and Underground Storage Tank, plus the Oil
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Confirmed sources of ground-waler contammahon in Lea County, since 1986, are listed in APPENDIX M; the threat
from some of these sites no longer exists. Curent potentla! sources of contamination are plotted on FIGURE 33. To

‘more fully assess the possibility of ground-water contamination for a certain location, several site-specific factors

" need to be considered. Such factors mdude depth to gmund-water sofl type and layer thicknesses, and the
presence of lractures or channels in rocks. . .

The Comprehenswe Envionmental Response Compensatlon and Liability / Act (CERCLA) and the Resource
Conservation and Recovery Act (RCRA) are two Federal programs that attempt to identify, catalogue and address
contaminated sites and manage hazardous wasles. CERCLA sites are thought to already be contaminated and
RCRA sites may be contaminated and/or have the potential to become contaminated. Currently in Lea County, there
are two sites that have been been considered for participation in the CERCLA prugram they are Hnghway 18

- Solvents and Snyder Street PCE. Both sites have been assessed and are not on the National Priority List (NPL),

* which contains the worst cases.” Several other sites have been investigated under CERCLA and are currenﬂy

- -~ designated as havmg No Further Remed«a! Action Planned (NFRAP) a few of these

o

. . - it
[N

Conservation Division (OCD) of the NMED. Secondary data were obtained from the U.S. EPA, the NMOSE, the
USGS, and other geologic and h) drogeologic references pertaining to the study area. Databases researched for this
section include the federal version of the Safe Drinking Water [aformation System (SDWIS). the NMED databases
for Underground Sloragc Taaks and Public Water System Sampling Results, the federal CERCLA lnformanon
System (CERCLIS), and the Resource Consenv: ation ;_nd Recovery, Information System (RCRIS). - '
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later sites are participating in the State of New Mexrco s Valunteer Remediation Program (VRP) while others have
been referred to the OCD and the RCRA program'™". A list of sites investigated under CERCLA and their current
status are shown in TABLE 6-11. Over 200 facilities are part of the RCRA program in Lea County. Most of these
RCRA fadilities are small quantity generators which may be conditionally exempt. However, some of the faciliies are
large quantity generators, storers, transporters, or disposers of hazardous waste. The RCRA program information
documents list only facilities that deal with hazardous waste and do not track leaks, spills or other contamination.
APPENDIX L lists the RCRA sites and some of the basic information regarding them.

TABLE 6-11: SITES INVESTIGATED UNDER CERCLA IN LEA COUNTY

Site Name and Location

. Status Last Action and Date Comments . .
_Highway 18 Solvents, Hohbs discovery | discovery in 1998 isted on CERCUS, not on NPL
Snydar Street PCE; Hobbs ~_discovery | discoveryn 1998 fisted on CERCUS, not on NPL
AAA Feed Store; Lovington NFRAP prefiminary assessment in 1995
BLM - Kesr McGee Laquna Totson,@bbs NFRAP site inspection in 1980 referred 10 GWQB AAS
BLM = Kerr McGee Potash Ca., Hobbs NFRAP site inspection in 1980 referred 10 GWQB AAS
Cardinal Surveys Co., Hobbs NFRAP sita Inspection in 1931
Chevron USA'Maljamar -~ NFRAP preliminary assessment in 1981
Climax Chemical Co., Monument NFRAP site inspection in 1981
Cueltar BL-1109 Sits, Hobbs NFRAP peeliminary assessmentin 1991 VRP
Diamond Tank Rental; Hobbs NFRAP site inspection in 1986 referred o OCD
Gooch’s Tank Farm, Tatum NFRAP | preliminary assessment in 1392 referred 10 OCD
City of Jal Landfill - NFRAP preliminary assessment in 1982 VRP and needs relerral
McCasiand Setvice (Ot} NFRAP may nead OCD enforcement; may be
in VRP
Mumronl Pmpemes. Hobbs NFRAP preliminary assessment in 1991
National Potash Co.. NFRAP relerred 1o GWOB AAS; VRP
New Mexico Electric Co., Hobbs NFRAP site inspection in 1981
Oil Pracessing Inc., Mohument’ NFRAP site inspaction in 1939 referred 1o OCD
Ph?iipjs Petroleum - Eunice Natural Gas NFRAP stte inspection in 1935 referred to OCD
Planit Lot \
Phillips Petroleum = Lee Plant, Lovington NFRAP site inspection in 1985 may need RCRA enforcement
Phillips Petroleum - Lovington NFRAP site inspection in 1985 VRP
(compressor tation) - -
Phillips Petroleum - Maljamar NFRAP preliminary assessment in 1981
Southern Union Refinery Co., Hobbs NFRAP site inspection in 1981 referted 1o OCD
Souttiem Unlon Truck Facility, Hobbs NFRAP site inspection in 1931
City of Tatum Landfill - NERAP _peeliminary assessment in 1982 inactive fandfill
Tipperary Resources, Lovington NFRAP preliminary assessment in 1995 referred 10 ABQ
Two Mile Pit; Hobbs - NFRAP site inspection in 1981 VRP
Warren Pelroleum - Eunice NFRAP sHe inspection in 1935 referred lo RCRA
Warren Petroleum ~ #118, Monument NFRAP site inspection in 1985 seferred 10 RCRA
Warren Petroleum - #146, Saunders NFRAP site inspection in 1985 referred 10 RCRA
Warren Petroleum — #139 VADA, Tatum NFRAP site inspeclion in 1985 referred 1o RCRA
Waste Control of New Mexico, Hobbs NrRAP site inspaction in 1981
Westem Oil Transportation Co. Shop, NFRAP site inspection in 1985
Hobbs
West Hobbs, T18S RI8E and vicinity NFRAP site inspaction in 1936

Source: NMED Ground Water Quality Bureau, Superfund Oversight, 299 and CERCLIS

6.2.2.1 Petroleum Production Facilities

Fresh water aquifers in Lea County are often underlain by oil reservoirs, particularly in the Permian Basin areas. The

""" It is important to note that petroleum contamination is exempt from CERCLA guidelines.
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petroleum industry is beneficial to the Lea County economy, but it also poses environmenta! problems. A 1893
NMOSE memoranda states that the quality of fresh ground-water in Lea County oil fields has deteriorated*2; some
water wells can no fonger be used because their water quality has been degraded by oil-field activities. Of the 197
reported cases of ground-water contamination in Lea County since 1986, 141 of them were caused by oil-field activity
and petroleum processing'®; approxnmalely 64 percent of those are caused by brine waste water, Indications of
brine contamination include elevated concentrations of chloride, sodium, calcium, magnesium, and other dissolved
_solids. Other contaminants refated to petroleum production include hydrocarbons and solvents.- TABLE 6-12
summarizes cases of conlamination due to petroleum production. The most obvious patential source of ground-water
- contamination s brine production and disposal. Brine is almost always produced with oil, and as ofl fields get older
the refative proportions of saline water to ofl tend to increase™. In Lea County about twice as much brine wateris
" produced as oil, and some of older and larger oil fields produce six times as tuch brine water as oil!'s, Priorto 1969
when the use of unlined brine pits was discontinued, estimates based on data from the New Mexico Bureau of Mines
and Mineral Resources (BMRR) place the amoiint of produced brine water to be about 180,000 ac-ft.” During this
time, approximately 96 percent of the brine discharged to unlined pits for evaporation instead séeped into the
ground"'. Remnant oil fioating on the water surface of the pits inhibited evaporation and contributed to the high
seepage amounts.” Since 1969 the BMRR approximates the amount of produced brine water o be 2 million acre-
feet. :Mast of this has beeninjected down salt-water disposal wells where the potential for contamination still exists,
as brine plumes migrate into freshwaler. Contamination from brine takes place where production of brine with oif has
- continued for a long time, as in the vicinity of Hobbs and Monument*¥?, Itis possible that brine p!umes have already
migrated to the bottom of general use aquifers and may become a problem as the aquifers continue to' be
depleted™®. Saline water always has the potential to migrate into freshwaler zones and this potenhal is increased
due 1o oil production. L

Much of the infrastructure, equipment, and piping in the petroleum fields of Lea County is old, deteriorated, and
susceptible o leaks and failures. In August of 1989 alone, 46 oil field spilis and leaks were reported in southeast
New Mexico. Corrosion was responsible for nearly one-half of these leaks!*S. Brine and hydrocarbon contaminants
can be introduced into fresh water aquifers through improperly constructed, poorly maintained, deteriorated,
damaged. or corroded wells and other infrastructure. Poorly plugged and abandoned wells can also lead to ground-
waler conlamination,

" NMOSE (1993)

3 GWQB (1999)

" Bingham (1986)

"5 Hiss. unpublished (1975)

*1¢ Nicholson and Clebsch (1961)

"7 Ash (1963)

'"* Much of the deeper aquifers in Lea County are saline and as freshwatsr aquifers dezline, the likelihood of salt
water intrusion into the freshwater zones increases.

' Boyer (1989)
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TABLE 6-12: PETROLEUM PRODUCTION CONTAMINATION

reported since 1986

reported
) number of ’ .
petroleum production activity cases types of contaminants source type
produced water (brine) 91 " chioride and TDS poinl source?
general petroleum producfion pA] Undifferentiated hy?(uogagbms, BTEX, and point source
gas plant processing - 10 Methane, uc":m t:::‘.’rgysd ocarbons, point source
Pipeline 4 crudeoi . point source
petroleum production plant 1 Undifferentiated hydrocarbons point soutca
'} production well- 1 crude oil poirt soucce
injectionwell ; . St 1 chloride and TDS point sourca
:etrglﬁeqml _p“’d"cm" activity: source "‘_’_t 10 Undiflerentiated hydrocarbons and BTEX point source
total petroleum production activity cases 141
total non-petroleum pror.lu'ctb& activity - 56 Nilrate, hydrpcarbon§._explos§ves, TOS, point and non-point
cases N T chioride, pesticides, misc. sources
total number of cases of contamination 197

Source: NMED GWQB, 1999

3 produced water can also be described as nan-point source pollution due to mulliple injection wells / disposal ponds

% all cases reported since 1986
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The City of Hobbs has taken two wells out of pmduchon because of hydrocarbon oontarmnatson Cﬂy Well No. 12
was removed from the system about 4 years ago, and Well No. 9 has been shut-off for over 10 years. Gasoline
consfituents (benzene, toluene, ethylbenzene, and xylene) have been detected in City of Hobbs Wells 10, 11, 14 and
17. Curently, benzene is routinely detected above drinking water standards in Well 25. Well 25 had a benzene
concentration of 0.0105 milligrams perlner(mgll) on Juneé 6, 1999, which is slightly above NMED and EPA
standands'®, The water from Well 25 is combined into a reservoir with water from other wells and the hydrocarbon
concentration af the entry point to the system is below action levels. However, the average benzene concentration at
the reservoir s still 0.001 mgA'?', Analytical results for some of the City of Hobbs wells are presented in APPENDIX
N. APPENDIX N also contains analyucal resulls for other pubﬁc water systems that are dsscussed in this section.

6 222 Agncu(tural Acuvmes

Large quanlmes of ground-water retum ﬂow‘22 originate from tmgahon‘u Maost mgabon inLea County occurs over
the Ogallala Aquifer where sediments are permeable and depth to ground-water is shallow. The quality of water that
returns to the Aquifer from imrigation is unknown, but ~ in addition to being saline— the retum water probably contains
residues from fertilizers, pesticides, herbicides, and fumigants. Due to the long history of imigation in the area - and
the fact that ground-water quality degraded between 1950 to 1935 - it can be assumed that imigation retum flow is
contaminating the aquifer. The NMED lists only one ground-water contamination case résulting from agricuttural

. pesticides. The case, called *DCPA Acid Metabolites,” regards a well sampled by the EPA dunng 3 Naluonal
Pesticide Survey in June of 1989'%, T

While groundwater contamination from lmgatlon retum ﬂow is occurting, the amounts of contaminants being
generated are likely much less today than in the past.” Decreases in the amount of acres imigated, increased water-

use efficiency, and better methods of chemical application, which have occurred since the 1970 s, have reduced the
sources,

6223 Wéstewater Disposal Syst_erhs : et oo £ .‘ o
The leachate fram community and onsite wastewater systems can cause elevated nitrate concentrations in ground-
water', Besides nitrates, wastewater can be a source of phosphorus, inorganic compounds, heavy metals, bacteria

and viruses. Other sources of nitrate in ground-water, include feed lots, dairies, landfill leachate, and agriculture.
The EPA and WQCC standand for nitrate in drinking water is 10 mg/'.

In 1979 the average nitrate concentration for all public water systems in New Mexico was 0.82 mg/l and for Lea
County was 2.47 mg/'?7. Between 1993 and 1998 the average nitrate concentration for 71 wells sampled on 13 Lea
County public water systems'®was 3.5 mg/l. Lea County's current nitrate levels appear to be about 40% higher than

" The New Mexico Water Quality Control Commission (NMWQCC) standard for benzene is 0.01 mg/l, and the
EPA standard is 0.005 mg/l.

2 Anne Dean, City of Hobbs Laboratory. personal communication (1999)

122 g eturn flow is water that has been pumped from an aquifer and used, then allowed 1o discharge into the
subsurface and return to the aquifer.

¥ Large quantities of return flow were also produced by oil field brine disposal before 1969. Wastewater disposal
system leachate is also a form of retumn flow, but is small in comparison, the quantities resulting from irmgation.

2 NMED GWQB database (1999)

12 Earp and Koschal (1980) state that wells with Anitrate concentrations of greater than 5.0 mg/l indicate incipient
contamination and should be investigated.

' tligh nitrate Jevels can be particularly harmful to young children and animals, causing serious health problems or *

death Peavy, Rowe, and Tchobanoglous, 1985).
T Parp and Koschal (1986)
128 NMED Public Water System - Sampling Results Database
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in 1879 and about 400% higher than the State average in 1979, TABLE 6-13 shows curent nitrale concentrations
for public water systems in Lea County. The highest nitrate concentration in the recent data was 10.9 mg/ for the City
of Hobbs Well 10, and the lowest concentration was 0.8 mg/l for Jal's EPNG well. Hobbs Municipal Well 10
consistently has had nilrate concentrations above 10 milligrams per liter since 1993. Five wells have concentrations
over 5.0 mg/l and several more have concentrations aver 4.5 mg#l. ‘

TABLE 6-13: NITRATE CONCENTRATIONS

Public Water System No. of Wells Sampled Average Nitrate Concenlration (mg/l)

Adobe Village . 2 28
Chapperal MHP (Habbs) 2 6.0
Continental MHP 1 43
Country Estates MHP 2 4.8
Eunice 7 26

| Hobbs 28 4.2
Jal. § 1 16
La Slesta Retlnement Centet 1 4.4
Lovington : . - 15 26
Montiment WUA . . 1 22

'| Rancho Estates Subdmsuon 2 46
Tatum 3 3.4
Triple J Trailer Ranch - 1 36

Source: NMED Public Water System Sampling Resulls Database

In all NMED lists 20 present cases of nitrate contamination, out of 197 total groundwater contamination cases in the
County, which have impacted 137 water wells', TABLE 6-14 summatizes information related to these 20 sites and
FIGURE 34 shows known locations of nitrate contamination in Lea County.

1Y GWQB database (1999)
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TABLE 6-14: LEA COUNTY NITRATE CONTAMINATION CASES

eyt et

Cr PR Pom(ofNonpomt ‘ AR

S -~ Typéof e 5 Source. . WaterSuhplee‘u,s'

' Case City "~ TvaRng Location Contaminani(s]: | .Source Type - {NP or.P} Impacted 3
" |Lovington Dalry Lovinglon R nkrate  |daiy ‘ p 0
Beelstra Family Dairy . Hobbs - 175:57534 nivate  |dairy P 0
{Jimmy Doom Well Ja o (23537833 - nirate septic tanks NP 12
- |Lary B. Jenkins Well - . * | .Lovington | . nitrate seplic tanks . NP 1a
. \Shélly Barica Welt " ‘Lovington nitrale septictanks NP 1
- {Lovington, Sadefle ‘Lovinglon nitate -~ . |septictanks - NP 2
Hobbs Area * Hobbs nitrate © . |septictanks’. = -° NP 59
. [LoaCounly WF enamz | .3 , - nilrale. BOKC | sepiic tanks NP 2
Jal Sewage Treatment Plant Jal 258.37£.29.32 nitrate WWT - PO P 0
TowHotbe SeWage | .1 Hobbs [2S3BE02 . | iniale | [WWTIPO P 0
S Hotbs Sewage Treatment | pgs  {195.38€.02.320 niate  |WWT-PO P 407
Loaiglon Sewage ma‘“‘e‘“ Lovington |163.36E.10.421 _ nirate  [WWT - POLA p 0
. |Eunice Golf Course Eunice T " nitrate WWT —POLA P 1
Dan'sBar - ' L . % nirale = JSTP-PRO L 1o
Hobbs Phillips #5 . Hobbs  |19538E04.124 |°. . nirate. STP-FRO . P 1
Hobbs MHP Habbs " nitrale STP-PRO P 1
Yeliow Dawg Bar Hobbs niate STP-PRO P ‘fe
Habbs Port of Entry Hobbs nirate - -~ |STP -PRO P. 1
Border Bar nitrate ~ STP-FRO P ®
Custom Slaughter & Meat 195.38E.05.1 nitrate ig‘;?';‘:{ﬁg““ P 0

Source: NMED GWQB database, 1399 (Jennifer Parker)
3 impacted privately owned water supply well(s}
¢ impacted publicly owned waler supply well

WWT - PO
WWT -POLA
STP-PRO

publicly owned wastewater treatment plant
publicly owned wastewater ireatment plant with fand appheation
privately owned sewage treaiment plant

Nitrate contamination of ground-water has been an on-going problem for the City of Hobbs. FIGURE 34 shows
locations of nitrate contamination around Hobbs. Several testing programs were cartied out in the late 1960's and
early 1970's'¥, Many private wells near the WWTP were found to have extremely elevated concentrations of nitrate.
The New Mexico Water Quallty Control Commnssnon (wacc) brought a lawsuit against the City of Hobbs in 1974 to

* haltits operation of the plant.” Hobbs was required to improve operations, address the issues of contaminated

ground-water, consider relocating the plant's discharge, and establish waler service lines to resudents impacted by
the contamination™!. Many private wells near the WWTP were found to have extremely eSevatéq concentrations of

" Clark (1987)

- " Fossmark Associates (l977)

'

'
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nitrate. In 1980 a new WWTP, with a monitoring well network, was completed by the City'2. A second well network,
7 miles south of the plant, monitors the area where effluent water used to be discharged. The monitoring wel
network near the plant contains elevated concentrations of nitrate. The most recently installed well, the *New Well®
was installed in the area where sewage sludge was disposed in past years. The New Well has nitrate concentrations
of 30.6 milligrams per liter®. TABLE 6-15 summarizes the City of Habbs moniloring well information. FIGURE 34
shows the general location of the monitor wells. Even though there have been several cases of ground-water
contamination by community wastewater facilities in Lea County, they are not enough to account for the total amount
of nitrate contamination occurring. In 1986 there were 40 cases of ground-water contamination in Lea County,
caused by sewage disposal. These 40 cases accounted for 22% of all the ground-water contamination cases
reported that year'®.” Since there are only a few community wastewater systems in the County, most cases are
attributed to seplic systems. Itis estimated that Lea County contains between 3,500 and 4,000 residential septic
systems™s. Most septic systems produce little flow by themselves, but when combined together produce a
substantial amount, The potential for contamination is highest when many septic systems are in close proximity to
each other and the ground-water is shallow. Geologic and soil characteristics also play important roles. NMED has
noted the problem of septic systems in the past and in a recent document has stated “[s]epfic tanks continue to
insideously (sic) degrade Lea County's ground-water™%

TABLE 6-15: HOBBS WWTP MONITORING WELL DATA

) Nitrate Concentration
Well {Sample Site) Location _ Sample Date {Mg/
Monitor Wells Near WWTP -
. south and east of WWTP, on top of old disposal
New Well -_| area for sewage sludge P pos 929139 3058
Everglade further south of the New Well 93099 5.1
L-220:5-6 south and wes! of the WWTP 9730139 104
L-220-S-7 north of the WWTP 9r30/99 50
New Cemetery Well ditectty east of the New Well 9130/99 9.0
. ‘ Monitor Wells Around Old Effluent Disposal Area®
Nadine Monitor Welf #1 7 miles south of the WWTP 930199 4.1
Nadine Monitor Well #2 7 miles south of the WWTP 9730199 14

Source: analytical results from the City of Hobbs Lab., Anne Dean, 1999
* Nadine Monitor Wells 6, 9, and 12 were dry on 9/30/99

Presenlly effluent from the WWTP is used by farmers for crop irmrigation.
" Contrary to the experience of Hobbs, the City of Lovington analyzed 12 wells around the City's wastewater plant

in September of 1998, and all the wells had nitrate concentrations below the detection limit (analytical results from
Cardinal Laboratories, 1998).

1 > McQuillan (1986)

»» From 1987 to October of 1999, 921 new permits for liquid waste systems were issued in Lea Couaty. Based on
an average of 70 pennits per year, it can be estimated that 3,500 liquid waste systems have mstalled since 1950. The
rural population of Lea County in 1995 was estimaied at 11,880 people. At an average of 3 people per household,
the number of households would equal 3,960. This correlates with the estimate of permits and indicates that Lea

County contains between 3,500 and 4,000 houscholds reliant on some form of liquid waste system.
138 McQuillan (1986)
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6.224 Underground Storage Tanks ™" - .7 -

The District 2 Office of the NMED, Underground Storage Tank Bureau (USTB) provided information on all reported
underground storage tank leaks within Lea County. Possible contaminants associated with leaking underground
storage tanks (LUSTs) include petroleum products, cleaning and degreasing campounds. Data regarding LUSTs

- and sites are provided in APPENDIX M. Sites listed as active are not necessanly in aclive remediation, but may be
under tnveshgabon or undergomg monitoring. .

The GWQB fists some of the same sites provnded by the USTB. The GWQB also lists one leaknng above graund
storage tank in Tatum, at Lil's Truck Stop.  The above ground tank has impacted two public supply welts with diesel
contamination, and a leaking underground storage tank (LUST) at Lills has impacted one public supply well. Tatum
City Wells 2, 3, and 4 and two privately owned water supply wells have been contaminated by LUSTS at Cotton
Texaco, 101 East Broadway. A LUST at the Firehouse in Tatum has impacted City Wel 1, and a LUST at Simpson
Fina, 108 East Broadway in Tatum, has impacted one privately owned well. Morris Oﬂ 1214 Eas! Bender has
nmpacted one public supply well in Hobbs because of a LUST.

3

62.2.5 Mmes and Quarries’

Two mills, the National Compact;on Plant (a potash operabon) and National Talhngs (a salt operation) - both located
- about 30 miles west-sauthwest of Hobbs (off Hwy. 62/180), are reported within Lea County. - Seven gravel, rock, and
caliche operations are also located in the County'¥”, APPENDIX U provides information regarding specific mines,
mills, pits, and quarties. The impact of current operations at these facilities on water quality has not been assessed.
- However, impacts from past mine taflings, waste disposal, and other mining operations are probable. National
Potash Company, based in Carlsbad., is listed by the NMED as being the cause of TDS and chlonde
contamination', .

6.2.26 Industrial Facilities )

The NMED lists 8 cases of point source ground-water contamination due to industrial [acilities,"mén(ifactuﬁng plants,
anda recycling plant. The contamination includes various petroleum hydrocarbons, TDS, chioride, heavy metals,
organics, explosives, and nitrogen. Two public supp!y wells and three privately owned water ‘supply wells were

- impacted by these incidents'”, TABLE 6-16 summarizes the reported cases of ground-water contammat:on due to
industral fac:lmes inLea County and FIGURE 33 shows the locatlon of the sxtes

' Hatton (1998)
U NMED GWQB database (1999)
P NMED GWQB database (1999)

6-31



LEA COUNTY REGIONAL WATER PLAN- . ‘

Water Resources Assessment

TABLE 6-16: LEA COUNTY INDUSTRIAL FACILITIES CAUSING CONTAMINATION

Water Supply
. - Type of Wells
Case City Address Twn [ Rng Location Contaminant{s) Source Type " | Impacted

Koch Industrial Inc.

(300-galton diesel spill In Hobbs hydrocarbons industrial faciity 1
July 1992) . : .

Tatum Well §2 Tatum 125.36€.29.222 waste o industrial facifty P»
Hobb's Gibbs Gasoline Hobbs Aikaras hydrocarbons andlead | industrial facility 1
Axelson, Inc. . Hobbs 2730 W. Martand hydrocarbons industrial facility 0
Lovlngion Dominquez Well Lovington 16S.36€E.03 ' ethylene dichloride industrial facility {s

Hobbs Industrial explosives, nitogenous| manufacturing

Ladshaw Explosives, inc. Hobbs Air Pak 18S.37E.12 matesial plant 0
Monument Climax Chemical | Monument 195.35€.35 T0S, chloride '“""“p'l‘;i“”"g 0
Monument Oil Processing | “Monument 205.36€E.09 DS recycling plant 1

Source: NMED GWQB database, 1939 (Jennifer Parker)
2 privately owned water supply well

b public waler supply well

6.2.2.7 Landfilis

The NMED lists five municipal landiills, one industrial waste landfill, and one municipal fandfill (with limited industrial
waste) in Lea County. Of the five municipal landfills, four are closed and one is under construction. The Town of
Tatum has an inactive landfill, but the NMED does not have it listed.” Additionally, no information was available for
landfills in Maljamar or other small communities. No information on hazardous waste dumps in Lea County was
found, although the industrial landfill may contain hazardous materals. Contamination from landfills is usually waste
generated leachate. Landfill leachate can contain a variety of inorganic and organic compounds and heavy metals,
including solvents. TABLE 6-17 summarizes the available Lea County landfill information.
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TABLE 6-17: LEA COUNTY LANDFILLS =

.. |Estimated Depth

Location Name - . . |} - Type . Status "1 to Water, feel
165.36€.31.22 Lovington Landfil * municipal dosed 10/31/32 ' 100
. {BS3BEIG4 {i;b‘g;“ Waste Mmag?r\é@ ml’mtupal and w;;n;ged industrial opw,prop;)sggg do’s?righ_ 70-100
195.39E06.3 OdHobbs Landft - - | -~ ~ municipal - .- closed1972 +° | nfa
. 20S.328.32. Lea Land Company Landfill ndustrial waste . - open .- - nfa
- 21S38E36. Ewicelandit - ! |.. . ‘municpal -l -cosed 103182 10
22S38E04.M12 . |Lea County RegionalLandft |~ munldpal under construction na
25S.36E.244W1/2  |Jal Landsil K . municipal _ closed 1201 wa

Source: NMED, Sofid Waste Bureau, Fred Bennett;2-12-93

6.2.2.8 Livestock Industry -

Livestock operations can produce strong wastewater from operational and processing activities. Also, when
precipitation comes into contact with animal feces and urea highly contaminated runoff can result. Two dairies
{Lovington Dairy and Beetstra Family Dairy) and one meat packing operation (Custom Slaughter and Meat) are listed
by NMED as having caused ground-water contamination (see TABLE 6-14). TABLE 22 fists other Lea County
facilities, including 13 dairies and 3 feed lots, that are required to have discharge permits because they are potential
sources of nitrate contamination.

6.2.2.9 Radioactive Mineralization

Public water system wells in Lea County area were tested in 1994 and 1997 for gross beta, radium-226, and radon.
Hobbs Municipal Well 50 had a gross alpha concentration of 16.6 pCift0 2.9. Given the plus ar minus factor, this
result may not be above the EPA and WQCC standard of 15 pCi*0. Continental Mobile Home Park Well 1 and
Country Estates Mobile Home Park Well 1 had gross alpha concentrations of 13.9 pCil + 2.5 and 13.4 pCi+3,
respectively. Given the plus or minus factors the gross alpha concentrations in these wells could be over the 15 pCil
limit. TABLE 6-18 shows the gross alpha concentrations for public water supply systems in Lea County. Radium-
226 is tested for if gross alpha concentrations are abave 5 pCil. All radium-226 concentrations for the public water
supply wells tested were below 3 pCil*1.

Grass beta concentrations in Lea County are from natural sources and consistent with background levels.
Regulations for gross beta refer only to anthropogenic sources of which none exist in Lea County.

Radon is not a known contaminan of concem in Lea County. Only Ja! Well 2, which has 2 radon concentration of
323 pCil 20, is above the proposed EPA standard of 300 pCill. An altemnative radon standard of 4,000 pCil has
been propased which comrelates radon in water with radon levels found in indoor air.

Naturally occurring radioactive deposits have been found in the Triassic-age Dockum Group and the Gatuna

12 picocuries per liter is a measure of radioactivity. One curie is equivalent to 37 billion nuclear disintegrations per
second and one picocurie is one trillionth of a curie, or 0.037 nuclear disintegrations per second.

! [{ the concentration was 3 pCi/l, then radium-228 would bz 1ested for. and the result summed with the radium-
226 result. Resulting sums above 5 pCi/l exceed the WQCC standard and are subject to compliance regulations.
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Formation of Pleistocene age'®?, These deposits appear fo be very small and are not reported to have affected
ground-walter. The radioactivity in most wells in Lea County is within the limits established by the EPA and WQCC.

TABLE 6-18: GROSS ALPHA CONCENTRATIONS IN LEA COUNTY PWSs

Public Water System No. of Wells Sampled Average Alpha Contamination | Average Test Accuracy (pCill)
{pcin)

Adobe Village 2 J4 . 1.1
Chaparral MHP (Hobbs) 2 5.1 1.2
Continental MHP 1 13.8 25
County Estates MHP 2 10.4 24
Eunice 6 4.5 1.1
Hobbs 26 6.2 19
Jal S 109 ’ 20
La Siesta Retirement Center 1 5.3 13
Lavington 14 3.6 1.1
Monument WUA 1 54 9

Rancho Estates Subdivision 2 34 10
Tatum 3 3.7 1.9

Source: NMED Public Watec System Sampling Results Database

" Emnch (1972)
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7. WATER DEMAND

Water-use data and water rights information were obtained from records at the New Mexico Office of the State
‘Engineer (NMOSE), and interviews with individual public water suppliers. NMOSE records provide the best piclure of
water use and water rights available, but are toutinely incomplete and at times uncertain. Two NMOSE reports,

- entitled "Water Use by Calegories in New Mexico Counties and River Basins, and Irrigated Acreage in 1995, NMOSE
Techinical Report 49" (Wilson, 1995) and “Lea County Underground Water Basin Annual Report 1998° (Wilson,

- 1998), both by Brian Wilsan, were principal sources. " Differences in the designated categories of water use and the

“ way imgation quantities are calculated between the reports are ‘especially notable. The 1998 leport is incomplete and
unpubhshed Therefore, recent water use data were primarily defived from the 1995 source; although1998 data were

referenced when available. Wherever possmle clanﬁcahons are made i in the lext to |denhfy and explam
moonaslenues . - :

Some terms tmpodant to thns secﬁon of 1he Plan are A ‘

o Depletuon thatpard of a dwerslon that has been evaporated Iransplred incorporated mto crops, cmsumed by man or
livestock. or otherwise removed from the water environment. X includes that portion of ground water recharge fesulting

_ fromseepage of deep percolation (in connection with | a water use) that s nol ecormucaﬂy re"overable in a reasonable
) number of years, of isnotusable; .~ . o :

. ) . : {
Dlversion the quantity of waters laken lrom E ground or surface water sourr:e A wvlhdrawd is the same asa diversion;

nrverted (set 2 sldeLAcreage agncultura! land ¥ one of lhe producﬁon ad usiment programs administered by the
Agncultura! Stab-hzallon and Conservahon Service;

" ldle and Fallow Acreage - agncuﬂural tand piowed and cul(waled during the current year bt !eﬁ unseeded or
- acreage that is left unysed one or more yeas: . . :

i lmgable Acreage - the suf of iigated acreage. diverted (se( as:de) acreage and ldle and falow aaeage The lem
implies that such land is developed and that imgahon works exist to apply water. It does not indlude farmstead, leediots,
areain mads and ditches, elc; _ N

. kngated Acreage agricultural tand (o which waler was arificially apphed by oontroﬂed means for preplant, partial,
.. supplemental, and seméirrigation (mcluswe) during the calendar year. Land flooded during high wates periods is
‘ nnduded as lmgal'oa only i the water was diverted lo agricultural land by dams, canals, or other works.

.

Retum Flow - the ditference between diversion and dq)le'.uonA

74 PRESENTUSES S
741 Type, Location, and Ownership of Yvia‘tei',Rigrhfs{ " e
TABLES 7-1 and 7-2 summarize the water rights information fc;r Lea 6odﬁty'iistéd by the NMOSE.

On August §, 1999, the LCWUA filed 138 permit applications to appropriate the remaining ground-water rights within

the Lea County UWB. A total of 51,797 acre-feel of water were applied for in administrative blocks localed viest of
Tatum, Lovington, and Hobbs. The LCWUA applied for the permits in order to take a more active role in managing

! per Wilson {1939)
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TABLE 7-1: WATER RIGHTS

FOR PUBLIC WATER SYSTEI\!c INLEA COUNTY‘”
2y :’;\é:a‘_g_‘q' 5

fFE .

Lea Counly 3.292.00¢

Lea County 20,066.40

2r5id teaCounty | .6.017.58¢
i52:3:] Lea Counly 8000

%] Lea County 291.16*

: 53 tea County 18,288.00

~Mm9magmo§g“«‘* %] Lea County 2000
*Gontirentd] Mobilé tidnie jrma'g*e&i Lea County 46.00
-Country Estifles Moble Hofid Padd ] Lea County 18.00
‘-taw’n'vsgmd I«aler&*ap«"" k7] Lea County 18.00

City b JalE "‘;";‘{ﬂ'v; { Jd 1,585.000
)Xdobe Vilhge’f J:;{& ‘i'r n/a nla
?--- na nla
nla n/a
na n/a
na nla

-fow* Rag -ﬁ‘?«‘-“%gﬁﬁ,, 49,723.14

Saurce: NMOSE elecironic database; Joha West Engineering Company, letfers,
May 15, 1998 and July 28, 1998; Engineers, Inc, 1938; Miller, le(ler August 24,

1998; ang Miller, 1994

3 The information regarding public waer systems comes from queslionnalres that
were sent to all public waler suppliers in Lea Counly by the NMOSE. Missing data
is likely the result of unanswered, incomplete or erroneous questionnaires,

* This does not include transient or non-Uransien! communily water systems. The
number of public water syslems, as defined by the NMOSE definilion, is unknown.

€ This does not include 1,203.71 acre-feel of rights In T20S R38 E. Potable ‘water
was viually depleled out of this kitle area by 1965° (John West Engineering
Company, letter, May 15, 19398).

4 This does not include 309.5 acre-feet of inigation water rights owned by the City
of Lovington, which had not been changed to municipal use by July 28, 1398 {John
Wes! Engineering Company, letter, July 28, 1998).

e 32 acre-feel of the appropriation is for “Retum

Flow Creddt from Trealed Sewage Effluent®

(Miller, lztter, August 24, 1998).

The way some public waler system rights are designated makes them
indistinguishable from commercial, indusirial or domestic rights; and municipalkties
often sell water to other public water systems, which is not reflected.

?includes 4 wells owned by the City of Jal, and nol the well owned by the EPNG.

* Mescalero Ridge Co-Op is a public waler supplier with purchased rights listed
under commercial and petroleum processing.

2 Russell (1399)

and protecting the water resources of
the Lea County UWB.2 The NMOSE
has not yet ruled on this application
and is still accepling appropriation
applications. Additionally, the LCWUA
has taken over permit applications
oniginally applied for by IMC Kalium in
August of 1996. These'applicaﬁons
have a proposed water right diversion
of 5,990 acre-feet per annum from 12
proposed wells located 18 miles west
of Lovmglon

The declared or licensed water rights,
filed before an UWB is declared, are
recognized by the NMOSE as “pre-
basin” rights. Water rights permitted in
adeclared UWB are rights that were
issued by the NMOSE based on the
basin's administrative criteria. Pending
licenses for water rights include
applications for water rights that have
been submitted to the NMOSE.

Water rights information for the Lea
County UWB is listed in APPENDIX Q
and TABLE Q-1 contains non-irrigation
wells within the Lea County UWB that
do not have the amount of their water
right listed by the NMOSE. The
number of wells is estimated, based on
the number of permits, and may
include proposed wells or wells no
longer in use. Similarly, TABLE Q-2
lists water-rights information for the
Capitan UWB and TABLE Q-3 lists
water rights information for the Jal
UwB.
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‘742 Water Rights by e o
Category of Use TABLE 7-2: SUMMARY OF LEA COUNTY WATER RIGHTS
7.4.2.1 ' Public Water Systems All Basins
. Irﬁga&ed Rightt Number of
Public waler supply systems> are Type of Water Right Acreage .| ({acre-feet) Wells
owned and managed by declared or licensed water right ' ~304.374.90 1743
municipalities, mutual domestic water  "orent permitied water Aight 64379 1548137 16
- associations, water cooperalives, and - [ eaging ficense for waler tight £.922.99 20,768 97 149
- privale purveyors. Records fromthe - [ ron o rht (muricipal.eie) | wa 1719130 1553
. Environmental Prolection Agency sef supphied domesticusers - “a. 17.052.00° 5,684
(EPA) and New tMexico Environment <o supplied stock user o 2.088.00° %
Department (NMED) fist 15 public - Total, Al Categories - 144,875.08 536,576.55 10,249

water systems in Lea County (serving

a population of 47,864) and 28

transient® and non-transientt water

systems (serving more than 2,600

* persons). APPENDIX Q provndes a ‘ ' '

listing of public water systems in Lea County. TABLE 7~1 summarizes water nghts mformatlon for pubhc systems. To
defineate the rights to withdraw water further, substanhal research into NMOSE and NMED records is required.

Source: NMOSE electronic database )
* based on 3 0 acre-feel per annum per acre

b non-irrigation uses

. based on 3.0 acrefeet per annum per pefmit . L

Five municipalities have water rights? within the Lea County UWB: Hobbs, Lovington, Eumce Carisbad, and Tatum.
One water coop, the Monument Water Users Cooperative - which serves the community of Monument, was also
listed. These communities combined have rights to 48,035 acre-feet of Lea County UWB water, accounting for 99.8%
of all the public system rights - All the communities excep! Carlsbad are located in Léa County. Carsbad is in Eddy

- County®. The NMED and EPA list several simaller pubhc water systems, mcludmg mobile home parks, subdivisions,

- gas slahons and olher lransnent and non- transnenl syslems wuth nghts inthe Lea County UWB.- -

The Cny of Carlsbad has permlls lo appropriate 18,288 acre-feet of multiple use water10, This represen(s 37% of all
public water system rights in the'Lea County" UWB. Carlsbad's rights are designated as “mutltiple use”, which
includes waterflood, commercial, industrial, domestic, mining, and municipal uses. Currenlly, Carlsbad provides Lea
County UWB water for all these uses, except mining and mur)icipal.

Tt

¥ The Sale Drinking Water Actof 1986 s\a&es mal pubfc water-supply sys\ems 'have at Ieasi 15 sefvice connedxms of tegulaﬂy serve an
average of at least 25 mdmduals daily at least 60 days oul ol the yea’ . :

* The NMOSE defines public water systems as: *....comfmunity waler systems which rely upon surtace andlor ground-wate diversions...., 3nd
_.which consist of common collection, trealment, storage, and distribution lacililies operaled lor the delivery of waler fo muttiple service

connections. Examples of such systems include municipaliies that serve residential, commerdial, and industrial water users; prisons;

residential and mixed subdivisions; and mobile home parks. Walar used lor the irrigation of seff-supphied goll courses, playing fields, and parks

o ic maintain the water lavel in ponds and takes owned and operated by a municipality of water utility is also included in this calegory™ (Wilson,
1997).

3 Transient systems do nol serve regular occupants and are generally rest stops, campgrounds, and gas stations.
¢ Non-ransient systems serve regutar occupants, bt not year-round - such as schools with their own water systems.

7 Ground water rights are Given in quantities of water that may be anaually retrieved from a UWB.

¢ Water rights owned outside Lea County could be used outside f the County.

® {NMOSE, 1993) )

' The City of Roswell withcrew its ovmership 1o 12,635 ac-ft of municipal watér rights in 1932.}

I Stokes (1293) places the amounl of Carlsbad water righls, within Lea Counly UWS, a. 15,232 azre- leel (38" of the 1o'a| rights owned by
public water systems). APPENDIX Q contains a copy of Stokes' water rights abstract.

13
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The City of Eunice has rights to 3,292 acre-feet of water in the Lea UWB. Eunice is the only public system to have
waler rights within the Lea UWB.

The City of Jal has rights to 1,586 acre-feet of water in the Jal UWB. Jal is the only public system to have water
rights in the Jal UWB.

7.1.22 Domestic

Domestic uses include “self-supplied residences, which may be single family homes or mu'tiple housing units with
less than 25 occupants, where water is used for normal household purposes such as drinking, food preparation,
bathing, washing clothes and dishes, flushing loilets, and watering lawns and gardens.™? This use “also includes
waler used by that segment of the population that is served by small community water systems for which reliable
population and water use data are unavailable®." Public water systems, listed by the NMED and EPA, that are not
recognized by the NMOSE would be included in this category because the NMOSE does not have reliable population
or waler use dala for them.

Domestic wells are permitied to use up to 3 acre-feet per year for non-commercial uses. There are 5,421 domestic
well permits in the Lea County UWB, 261 in the Capilan UWB, and 2 in the Jal UWB. Correspondingly, there are
16,263 acre-feet of domeslic water rights in the Lea County UWB, 783 acre-feet Capitan UWB, and 6 acre-feetin the
Jal UWB. TABLE Q-4 lists the focation of domestic water rights in the Lea County UWB. The Yocations of domestic
waler rights in the Capitan UWB are listed in TABLE Q-5.

71.23 Irh’gated Agriculture

NMOSE has records for 1,946 well permils with imigafion acreage and 987 well pemnits without acreage, in the Lea
County UWB. The water rights for the wells with acreage total 113,400 acres or 340,202 acre-feet, assuming the
application of 3.0 acre-feel per acre'. Similarly, the Capitan UWB has 61 pemmitted wells for 1,475 acres or 4,424
acre-feet. There are no irrigation wells permitted in the Jal UWB. There are 2,007 irrigation wells in all of Lea
County, corresponding to 114,876 acres or 344,625 acre-feet. In contrast, the 1995 irrigable acreage*S in all of Lea
County was 83,500 acres and the actual acreaqe irrigated was only 51,345 acres; the total withdrawal was 131,163
acre-feet. TABLE Q-6 lists irrigation wells that do not have an approved acreage appropriation.

There is a distinction between the amount of water allocated to an irrigation water ght and the amount the NMOSE
considers lo have been used by that right. An imigation water nght enfitles an owner o use up to three acre-feet of
wiater per acre. The NMOSE estimates the amounl of waler actually applied by an empirical method (see

APPENDIX R}. Allocated water.rights do not change, unless they are reallocated. Periodic NMOSE estimates of
actual waler use vary with changes in crop type, cropping pattems, type of irrigation, and recent weather patterns—to
name a few. firigation water nghts are summarized on lines 1, 2, and 3 of TABLES 7-3 for the individual UWBs in
Lea County and for Lea County as a whole, respectively.

12 Wilson (1992)

3 Wilson (1992)

¢ The Lea County UWB Annual Reports use 3.0 acre-feet per acre for the 2pproved appropriation for irigation

1 {rrigable acreage is the land area available for crop planting, with basic irrigation mfrastructure available. These areas are ready for
agriculiural use, but Jo nol necessarily support aclive farming.
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_TJABLE7-3: SUMMARY OF WATER RIGHTS FQR LEA COUNTY UWBs

ot

W
o

71.24  Livestock (&

: ’ " Dairies)
Lea County Underground Water Basin ‘ S
‘ Imigation nght Right Number |~ There are 641 well permits
Type of Water Righl (acres) - " {acre-feety | of Wells for stock uses in the Lea
declared or licensed water right 100,326.80 30098040 | 1697 County UWB, with 1,923
current permitted waler right £.493.79 19.481.37 116 - acre-feet of water rights ~
pending license for water right 6.579.99 19,739.97 133 ~ assuming 3 acre-feel.
non-rrigation water right (municipal, etc.) - oa. . 134,38204* | 801 " Likewise, the Caplta_ﬂ
- { self supplied domestic users -~ - wa. . |. 1626300 | 5421 | ' UWBhas355 permitied
A sell supphied stock uses T e |- 190300 | 22‘:‘{:’;“; m:gg&s
tt?hl water rights, all categories . 113,400.58 492,769.78 . 8.609 * and the Jal UWB has 3
’ - Caphtan Underground Water Basin © - * . - " wells with 9 acre-feet.
declared or locensed water right 113150 339450 46 The total number of
current permitted water right 0 0 0 N liveslock'péfniits for Lea
|_pending license for water right 343.00 1,029.00 16 County is 999 with water
non-rrigation water right (munlcipal, etc.) Cinla - 3478420 00 (T4 rights of 2,997 acre-feet.
| self supplied domestic users ‘na 768300 -] 261. . TABLE Q-+ lists the
‘'self supplied stock uses - - - na’ 1.056.00< .- | 352 - - location of stock water:
total water rlghls an categorles ~ 1.474.50 - 4104677 ¢ '] 1416 - rights in the Lea County
Tl . JalUnderground Water Batln ' . UWB. -The locations of
. dedared of licensed waterright , = " :- - 0 0 0 StOCF water rights 'r‘ lhe.
1 cumént permitted water right 0. 0 . . 0 ‘l'ACapltan UWB are listed in
pending license for waterright: - .-, - 0 ... 0 0 TABLE Q-5.
| non-irtigation water right (municipal, etc) na o 42.011.?0" N There are 1 4 dairies in
self supplied domestic users ] -nfa 6.00=: .2 Lea County's. These
sclf supplied stock uses -~ nla . §00° -3 dairies are la.
— " rge
Total Water Rights, All Categories 2,026.00 16

Source: NMOSE electronic database. This dalabase includes actual water rights that are bemng put

{o use and permils 1o appropriate waler.
abased on 3.0 acre-feet per annum per acre

* non-irrigalion uses

¢ based on 3.0 acre-feet per annum per permit

operations, typically
covering over 50
acres. V8 The NMOSE
hists 15 well permits for

* dairy use in the Lea
County UWB. The
available water rights for

these wells total 1,393 acre-feet's. There are no pemﬁts for dalry use in the other ground -waler basins of Lea County.
The NMOSE categarizes self-supplied water for dairies under livestock use.?

¥ Dairies n Lea Coun!y have between & and 16 ground veater wells mplylng that lhe NMOSE l:sl is mcomplele {Buster Gofi, personal

communication, 1939)
V' Lea County Fam Service Agency (1999)

® Theareaof 2 dairy can be dstermined by examining NMED ground water Discharge Plans. Discharge Plans requrre effiuent application
areas based on nitrogen loading rates from waslewater. The number of dairy cowss, the amount of wastewater progaced, and the type of
" application {crop of range) used for Ihe waslewa‘er getermine the sizeof a da«ry S applrallon area The appliation areas for most dairies is

well in excess of 50 acres.
19 Wilson (1998)
B NMOSE (1997)
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7.1.25 Commercial

There are 123 well permils for commercial use in the Lea County UWB. The water rights for these wells totat
1,066.57 acre-feet. There are 109 well permits for commercial use in the Capitan UWB, with water rights of 6,158.43
acre-feel. There are two commercial well permits in the Jal UWB, with 35 acre-feet. The entire Lea County has a
234 well permits for commercial use with water rights of 7,260 ac-ft per annum.

7.1.26 Industrial

There are 42 well permits for industrial uses in the Lea County UWB. The NMOSE does not list a water right quantity
for each permit. The listed water rights exceed 4,350 acre-feet. There are 14 well pemits for Industrial uses in the
Capitan UWB, with water rights totaling 4,808.80 acre-feet. There are 3 well permits for industrial uses in the Jal
UWB, with water rights totaling 390 acre-feel. There are 6 well permits for industrial uses located in unspecified
basin(s); these unspecified waler tights lotal 734 acre-feet. The entire Lea County has a total of 65 well permits for
Industrial uses with water rights of in excess of 10,882.8 acre-feel,

7427 Mining

Mining uses include secondary recovery of oil, oil well drilling, ore mining, and petroleum processing., There are
1,891 well permits for mining uses in the Lea County UWB. The approved appropriation for each well permit was not
available, however, their combined permitted water rights total 59,707.95 acre-feet. There are only 56 well penmits in
the Lea County UWB listed for mining use; the remaining 1,835 wells are used for petroleum industry activities. Six

. mining companies have water rights within the Lea County UWB. All the companies are involved in the mining of

potash. The appropriated water for mining wells totals 25,299 acre-feet? in the Lea County UWB; the appropriated
waler for petroleum wells totals 34,408.95 acre-feet.2 The Capitan UWB has 274 well permits for mining use, with
water rights totaling 23,817.04 acre-feet. Of these 274 well permits, only 3 are actually used for mining; the
remaining permits are for petroleum production. The 3 mining permits have water rights of 2,855 acre-feet and are
owned by two potash mining companies. The Jal UWB has one mining well permit for a well that supplies a
petroleum processing planl.?? All of Lea County has approximately 2,165 mining use well permits with at least
83,525 acre-feet of water ights. Fifty-nine of the 2,165 well permits are for potash mining and have water rights
totaling 28,154 acre-feet.

7.1.28  Power

All 79 of the Lea County wells, pemitted for power generation, are within the Lea County UWB. The fotal permitted
water rights for these wells are 20,520.38 acre-feet.

7.4.3 Water Diversions by Category af Use
TABLE 7-4 summarizes the water withdrawals associated with all water diversions in Lea County in 1935 and 1998.
7.1.3.1  Public Water Supply

Seven public water-supply systems, with service populations ranging from 53 to over 29,500, responded to a 1995
survey conducted by the NMOSE. Information on three additional public suppliers is listed in the 1995 NMOSE

&t Their 1012l approved appropriation, according 1o Wilson (1998) is 22,619 acre-leey, a figur2 similar to that listed by the NMOSE.

T Wilson {1398) states the approved approprialion lor secondary oil recovery is 27,606 acre-feet. This includes some commeteial sales, but
does nol include waler yse from the Capitan or Jal UWBs.

1 The wellis Lsted undar industial use inst2ad of mining yse.
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TABLE 7-4: 1995 and 1998 DIVERSION SUMMARY FOR LEA COUNTY

PO N

Source: w‘nlsm. 1997

3

"“ mwate‘r"r 'Tut:dDivetslon' CaSurface Wty I dhldivmlon-
y A “:- :':‘ : ? iac-ﬂ)',: :.a -‘aﬁdﬂsr' vy '.;‘ 4 . "'%-',"’““ 1 ‘131.‘.'15(35*53 Sl
.. pubﬁcwatet sysiems 0.00 16.153.06 . 16.153.06 - 000 . 17,790.44= 17.79.442
"} domestic (sclf suppled) - - 0.00 - 71,330.73 1.330.73 . 0.00 nla® na®
itigated agriculiuce 0.00 - 131,163.00 131,163.00 -0.00 - 138.601.00¢ 138,601.00¢
Tivestock {self supplied) 64.33 143203 1,496.56 na 1411004 1,111.00¢
commercial (self supplied) - - 000 - 1,345.77 1,345.77 - 0.00 606.00 606.00
) industrial (self supplied) 000 - - 1,497.32 149732 000 - 2.524.00° 2,524 00+
_| mining: mineral produclion 0.00 :11,659.00 11,659.00 -0.00 12,439.00 12,439.00
| mining: petroleum produclion 0.00 731555 731585 000 .. 4.435.00 4.485.00
_1 power (sell-supplied) 0.00 -+ 444500 4,445.00 - “ola - na nfa
reservok evaporation 0.00 i 000 . 0.00 0.00 - 96600 . 966.00
Total 6433 176,341.66 176,405.99 < 0.00 178,522.44 178,522.44

dwersron data A Dala for 1998 includes the ten 1995 systems (7 via survey +3via drversuon data just mentioned),
“the Gity of Carlsbad, and municipal water sold for other uses®. :

The largest public supplier in Lea County is the City of Hobbs, which withdraws nearly three Umes the water that the
City of Lovington, the next largest user, does. Hobbs withdrew 9,972 acre-feet in 1935 and 9,750 acre-feetin 1998.
For the same years, Lovington withdrew 3,485 acre-feet and 3,277 acre-feet respectively. The City of Eunice has the
highest usage per capita at 476 gad in 1995 and 525 gad in 1998. The average usage for public water supply
customers, in both 1995 and 1998, was 290 gallons per capita per day. Limited information conceming water use at
the following small systems is available: Townsend Trailer Park, Country Estates Mobile Home Park, and Continental
Mobile Home Village was found. No information was available for Adobe Village, Chaparral Mobile Home Park, La
Siesta Retirement Center, Rancho Estates Subdivision, or other public water-supply systems in Lea County.
TABLES 7-5 summarizes lhe water wnthdrawals tor pubhc water use in Lea County in 1995 and in 1998, respectively.

N water went to residential customers, 15 percent was used commercially, and 6 percent went to industrial facilities.

" _The City of Eunice in 1998 sold 47 percent of its water for residential use, 21 percent for unspecified uses, and 16

- percent to vendors for resale commercta! and mdustnal uses were only 4 and 9 percent of the fotal respectively.

. TABLE 7-6 summarizes the d:stnbul:on of mumcxpal water in the City of Hobbs.

o Between 1994and Oclober of 1999, 51 percent of Hobbs water was sold to resodennal customers 26 percent went to
unspecified uses, and 21 percent was sold to commercial accounts. In'1999, 71 percent of the City of Lovington's

In December of 1999 the City of Lovington WWTP received 96 acre-feet of wastewater, which equals 1,156 acre-
teet per year. An anaual amount wauld be dependent on evaporation, but it would probably be no less than 55 acre-
feet. The City of Lovington reused 3 acre-feet of the treated water for agriculture and less than 1 acre-foot for an
experimental wetland in December of 1999. Infrastructure léaks are repaired almost immediately by the City of
Lovington, and na estimates of water lost by leaking systems was provided. TABLE 7-7 summarizes (he distrbution
of municipal water in the City of Lovington. ¥

2 Wilson (1395}
2 Wilson (1938)

4 Kelly (2000}, see APPENDIX V
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TABLE 7-5: 1995 and 1998 PUBLIC WATER SUPPLY DIVERSIONS

IN LEA COUNTY
{haes (aanﬁ Sagges;
.| 150600

JHWaferSDpdiiWsm 1911 413 884.37

-MarUent WA 17 175 | 3 74.00

>Foblss Mmicipal Wited Suppl 20850 | 298 9.972.00

[BudagionMunicipal Watet 5 9322 334 3,485.00

~Tafoim Water Systedit’ 550 768 2% 198.00

City of Cafsadviy-£35:) . n/a ol n/a

mudicipal = ot citiese na . na na-

CmﬁﬁédtBlMotileﬁomeVllbgerfw 25 107 3.00 25. 178 5.00
ky"ekla:asmobdeﬂoma?am’ 41 261 1200 T 239 11.00
msbpd TrErerPare P .na nla ~nfa- - |° na “ofa |- 1500

53 113 6.69 53 n/a na
44979 | 29000 | 16,153.06 44979 | 2895 | 17,790.44
S5 - ) (avg.} (avg)
Source: ston 1997 and NMOSE. 1995 and 1998

* soputation figures are from Wilson, 1997 instead of NMOSE, 1998,
which uses 1990

v water for waterflood, commercial, industrial, and domestic uses

¢ public waler system water sold to commerdial, industrial,
and other users

9 reported by the City of Lovington on November 15, 1999

The City of Eunice does not measure influent or effluent at its WWTP. Itis estimated that the annual rate to the

wastewaler treatment facilities is 169 acre-feet. An estimated 5 acre-feet per year is lost to evaporation at the facility.

Reuse or sale of the treated wastewater is not being done by the City of Eunice, however, an adjacent landowner
does irrigate with effluent removed from the storage / oxidation lagoon. Two areas of the Eunice water supply
system are known ta have leaks, the Nadine Ground Storage Tank and the Eunice Ground Storage Tank. The
amount of water lost to leaks in the syslem is unknown, however, 14 percent of water use is made up of waste and
miscellaneous use which includes leaking water mains, faulty meters, evaporation, and public use (Cily parks,

recreational areas, and City faciliies).?? TABLE 7-8 summarizes the distribution of municipal water in the City of
Eunice.

The City of Tatum uses 57 acre-feel of waler a year‘for municipal purposes, but withdraws 195 acre-feet. The extra
138 acre-feet are sold. The Tatum Wastewater Treatment Plant processes 64 acre-feet of wastewater per year. Of
that, 33 acre-feet (40 percent) are evaporated and over 30 acre-feel per year are recharged.?®

2 The Ross Group (2003), see APPENDIX V
78 Rickman (2000), see APPENDIX V
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- used for irrigated agricultural use in Lea County in 1995. Irrigated _

- acres, imigable acreage, and iigation quantities in Lea County from ~ -

1930 to 1999 are shown in TABLE 7-11.

TABLE 7-11: IRRIGATED ACRES,

- IRRIGABLE ACREAGE, & IRRIGATION

DIVERSIONS IN LEA COUNTY

2 Wilson (1997)

4 Wilson (1997)

“ Wwilson {1997) - ‘ ’ :

4 The figure includes both consumphon by cows and watef (or dairy processes
The water used per cow varies between milkers and non-milkers and is not
precisely known.

% Carter {2000)

" Statistics Service {1991,

7134 : Livestock
o : < ' e ate: am"'
Estimates of water withdrawal for fivestock use rely on the number ¥, TR ‘gi‘p}'ejé;i’;}"g e s
of livestock reported by state and federal agencies and per animal - 3 500
water requirements determined by research.®? Self-supplied A9 850
. Tivestock includes *water used fo raise fivestock, maintain self- 143327 350
* supplied livestock facilities, and provide for on-farm processing of j'f = :%’
- poultry and dairy products.™? By this definition, water used by 193854 7 1850 1700
" dairies is included as kivestock use and is so referenced throughaut T19392] 2,00 2200
this report. This category includes both surface (stock ponds) and 219475 2,950 - 3.200 3.200
ground water and the undergnound basms are unspecif‘ ed {rdodtid 2600 1,550
-t a9 3,000 3.500
- Livestock use has increased in recent years because many west - - [S3343F 3200 6,000
- coast dairies have refocated to parts of New Mexico, including Lea ::241 g;gg 5555 gg%
County. These dairies are pursuing affordable land, inexpensive i{,md 5 000 : 3500
feed crops, good climate, and water avatlable in New Mexico®. It . Faa 9000 19,000
can be expected, as the Lea County dalry industry expands, that _ cfadamery 25000 | 117.700 39,000
- demand for feed will increase, causing irrigated agricutture will - Eavds] 71000 60,000
expand. In January 2000, the total dairy cow population was S 19503 83,00 95,000
. estimated by dairy farmers fo be 30,000 head, with 16,000 mikkers ’..Assif‘-‘é_r 91,000 151,000
- -and 14,000 non-mitkers. At a rate of 100 gallons per day per cow,*s . - (49523, 92000 ' 166.000
[e19s31] 92600 165,000 .
. the total withdrawal is 3,363 acre-feet per year.4 To get an estimate T1a54 1 93000 163.000 -
of total livestock use, water use by range cattle would dlso have to 71955 = - | 7700 170,000
be considered. The following TABLE 7-12 summarizes the water T3958¢ : 107,000
withdrawals used for livestock use in Lea County in 1995. - F960f - |- 100000 105.000
. C o #19157%] - 74430 | 100,000 191.290
- TABLE 7-12: 1995 DIVERSIONS AND bEPLETlONS FOR ' “198054 63350 | 119240 148750
..  LIVESTOCK USE IN LEA counrv A5 44,161, R A0
=990 6] - 30245 | 119240 92.049
vy, 79934 52000 | 83500 124456
i XS Dee'ebom:(“ PR 19943 47535 | B3.500 125720
S Toi e EREEILy :
Y:Ja::r | Sater SF T 1 Wter] ] Walter = T?“?"‘?‘j; y{;:é “{ %iﬁy - 1%5;’;5 11 :; ;08:’
Live- | 6433 "}'1,43223 | 149656 | 6433 : | 1,34822 | 141255 19995 150.128.1 '
stock ' R STREEE ' BT
" Source Wison, 1907 — Sources: - Crark (1987) New Mexico Agricultural

1994, 1935, 1996, 1997,
communication “1999);, NMOSE (1959, 1967, 1977,

1986, 1992, 1997, and 1998)
Vinduding idie, fallow and diveried acreage

© T according to the New Mexico Agricuttural Statisies

" FSA, ‘laveme

Service

Ibased on Lea Counly UWB Annua' Report 1998

4 10otal crop land in Lea County. Source: Lea County
Standifier, letter 1o  County

- Commissioners {Graham, 1939).
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The number of stock ponds in Lea County is not known and the NMOSE

Stockpond and Playa Lake Evaporation

discontinued including evaporation from playa lakes as a separate water use -
category in 1980. Evaporation from playa lakes in Lea County in 1975 was
estimated at 8,900 acre-feel.#® TABLE 7-13 summarizes the water
withdrawals associated with stockpond and playa lake evaporafionin Lea

County.

7.1.3.6 Commercial

Commercial uses include businesses, campgrounds, picnic areas, and visitor

TABLE 7-14:

1995 COMMERCIAL DIVERSIONS AND DEPLETIONS IN LEA COUNTY

Aﬂsup s Stom -Hobbs 3 _,zlr*;:"' Lea County
“Cadiftics & Weanglers }!obb | LeaCounty . .
= | Countiy Food Storé=s 18" Lea County 0.50 45% - 023
-Ddf's'Bar~ Hoblbisg'i i3 ¥y :| Lea County 0.50 45% 0.3
' Gibbs Stiell Catd'~ Hobbsi ' 7. | LeaCounty 2.00 45% 0.9
“Harry McAdams State P’ad: LeaCounty |- 1.77 45% 0.80
‘Habbs Counlry (:Iub‘,~ ] LeaCounty | 307.30 92% 283.18
.Hobbs Port'of Eritry-3 1 LeaCounty 0.50 45% 0.23
'HobbsPublic Schoo!s- LeaCounly | 155.00 45% 69.75
Lea County 1.00 45% 0.45
Lea County 18.00 45% 8.10
) l._xl‘s‘ JBd Café - Tatum Lea County 200 45% 0.90
.Lovington Country Club LeaCounly | 357.00 63% 22491
NM Gagie Commlsshon- LeaCounty | 170.00 100% 17000
*NM Staté Park & Rec: LeaCounty | = 88.00 80% 70.40
Tatum Pubtic Schools. --i%. .. " | LeaCounty 10.00 80% 8.00
Town & Country Food Store Hobbs Lea County 0.50 45% 0.23
VFW Post 9477 - Lavinglon . ... "« | Lea Counly 100 45% 045
‘Lea County UWB total =i * %= "~ | LteaCounty | 1,11657 839.22
Eunice Golf Course - * - =« Capitan 229.20 92% 21086
CapitanUYWBtotal® -~ v+ .. " ... 223.20 21086
Grand Total [".: . ln--hmt TN 1,345.77 1,050.08

Source. data compiled by Wlson kx NMOSE Techmical Report 49, 1995 (Table 6 1)

TABLE 7-13: PLAYA LAKE &
STOCKPOND EVAPORATION
DEPLETIONS IN LEA COUNTY

1975
1980
1985 n/a! 73

Sources: Sorensen, 1977; Sorensen, 1962;
and Wilson, 1385

3 playa Iake evaporation was not delermined
In succeeding New Mexico water invenlories

centers that derive their
waler from dedicated wells
and not a public water
system*, The largest
commercial users in Lea
County are golf courses:
the Hobbs and Lovington
country clubs in the Lea
County UWB and the
Eunice Golf Course in the
Capitan UWB. In the past,
golf courses were listed
under recreation, butin
1990 the New Mexico
inventory removed
recreafion as a separate
category. Now
recreational facilities are
reported under
commercial uses.>®
TABLE 7-14 summarizes
the water withdrawals for
commercial use in Lea
County.

4 Values for stockpond evaporation were cbtainad from 1975, 1980, and 1985 data compiled by the NMOSE and used in previous reports.

These dala are not available lor current HMOSE inventories

4 Sorensen (1977)
9 Wilson (1397)
% Witson {1392}
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7137 lndus(rial

"~ Industrial water uses include *...self- supphed enterpnses engaged in the processxng of raw matenals .or the

* manufacturing of durable or nondurable goods”5' - Within Lea County, the largest industrial users are companies
" involved in natural gas processing: £l Paso Natural Gas, Texaco, and Warren Petroleum. TABLE 7-15 lists the
industrial water withdrawals in the underground water basins of Lea County in 1995.

TABLE 7-15, 1995 INDUSTRIAL DNERSIONS AND DEPLETIONS IN LEA COUNTY | i

Amenw\ Pm (prv Maple) ~ Hobbs GP Lea County gas procwsmg 0.28

Clnes Chemical - Monument ~ - | Lea County gas processing 90.53

El Pasa Natural Gas - EunicefMonument - | Lea County | - gasprocessing |- 24400

Warten Petroleurn - Monument - | LeaCounty | - gas processing 20346

El Paso Gas Co. - lurbine slafion yard Lea Counly | ‘naturd gas pipeline 100 -

£l Paso Natural Gas — Caprock Station - - | -LeaCounty | natural gas pipelina S141 -

GP Engineering (prv Rice Eng) Lea County 1.00 50% 050
Gandy Corp Lea County 10.00 50% 5.00
LG & E (prv Liano) — Hobbs Lea County gas processing 0.04 50% 0.02
Philiips Petroleum ~Eas{ Vacsum | Lea County gas processing 3.00 100% 3.00
TXAM Pipeline - Lovington : Lea County | natural gas pipeline |° - .023 100% T 0.23
Texaco {prv Transwestem PL) Lea Counly | naturalgas pipefine | = 300 - |~ 100% 3.00
Texaco - Buckeye GP - Lea County gas processing 3006 -~ B0% 2405
Tipperary {Davis J.L.) -~ Denton GP Lea County '{ "gas processing 85.00 - B0% | 68.00
‘Transwestesn PL - Hobbs Lea Counly | natural gas pipeline 4,64 100% “4.64
Wallach Concrete ~ batching plant teaCounly | -5~ - 7 1000 |0 100% 10.00
Warren Petroleum - King GP Lea County gas processing 5.00 80% 400
Lea County UWB total ‘ ) 69265 ) ’ . 57552
Able, John - Getty Oil Plant - ) Capitan | gas processing 85.00 .80% 70.40
£l Paso Natural Gas - Jal No. 3 Capitan - |  gas pcocessing 107.00 .80% 85.60
Texaco - Eunice GP 182 - Capitan * gas processing 139.00 - B0%. 111.20
Warren Petrolaum - Eunice T Capitan gasprocessing | . 42.99 80% --34.39
Capitan UWB total : ' S ) 37693 . . . f - 30159
ElPaso Hatural Gas - JalNo. 1« Ja gas processing 200.00 B0% | 16000
Northern Natural Gas Ja | natural g3s pipetine 3.00 . 100% 3.00
TX-NM Pipeline -~ Jal . ’ Jad ° ] natural gas pipeline 228 -A00% 2.24
Jal UAD total . B ) 205.24 -y 165.24
Conaco - Maljamar GP - | unspecified |~ gas processing . 004, 50% - 002
Warren Pelroleum ~ Vada (0data) - -* | unspedified | . gas processing . 0.31 . 80% . 0.25
LG & E (prv Llano) NG comp. station - | unspecified | natural gas pipeline 0.09 100% 0.09
Northern Natural Gas ' " | ‘unspecified gas processing 76.00 -B0% - 50.80
Northern Natural Gas . | unspecified gas processing 55.00 B0% 44.00
Warren Petroleurn - Saunders - | unspetified | . gas processing 91.00 80% . -} 7280
unspecified 1otal ' . 22244 . . 177.96
Grand Total o 1,497.32 1,220.31

Source. data compiled by Wilson for NMOSE Technical Report 49, 1935 (Tabie 7 1)

51 (Wisan, 1297}
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TABLE 7-16: TOP 15 MINING DIVERSIONS IN LEA COUNTY (1985}

71.38

Mining use includes *...

. ' ! Bl Tofa’l D e:slon,.
in the extraction of minerals occurring naturally in the ’ L
gart-h's crust: solids, such as coal and smelting ores; mine and mill Lea County 9 453 00
liquids, such as cq:qe petroleum; anr_j gases,.sp'ch as mine and mill Capitan 2,091.00
natu:;al gas”.532 Within Le_a County mining activities which Total — mine and il 11.529.00
require water are well drilling, petroleum processing,
secondary recovery of oil, milling, mining, and quarmying. sand and gravel Lea County .00
This Plan groups the activities into two sub-categorizes, sand and gravel Capitan 85.00
mineral and pétroleum extraction, for clarity. TABLE 7-16 total - sand and gravel 110.00
lists Lea County's top 15 Mining water withdrawals and the total - sand and gravel, 11,659.00
sub-category/activity that they support. TABLE 7-17 mine and milt
summarizes the 1995 total diversions by sub-category and oll well driling Lea County 24300
the total diversions for each UWB in Lea County. Sixty-two oll well drilling Capitan 56.00
percent of diversions for mining are for mineral extraction oil well drilling Carsbad 103.55
activities and 38 percent are for petroleum production. In total - oil well drilling 40255
lhe Lea Cour)ty uws mmgral gxtractxop accounts fo‘( 58 notardl gas Capitan 300
percent of mining water diversions, while oil production totol - nalural gas 2,00
activities divert 42 percent. In the County, which has an .
active potash mill, the largest users in the mineral secondary recovery of cil | Lea Counly 6.689.00
extraction category are potash-mining companies.s? secondary recovery o oil |  Capitan 22100
lotal - secondary recovery £.910.00

7139 Power of o

. total - oil production 7,315.55
Power category waler users include all power generating adlivty ,
facilities that supply their own water. Al diversions for Total All Sub Categories 1897455

" 2.4 - Under Ground Basin: -] -~ ‘Sub-CategorylAcfivity - .| Total Divérsion(ac:ft) -

: N Capitan Mineral: mine and mil 2,001.00
iWesten AGHMIn = potash™ Lea County Mineral: mine and mill 1,954.00
New Mexico Fotash Corp, . - ~ ' F Lea County Mineral: mine and mil 171200

Westm{-.AG-Min.-potash W Lea County Mineral; mine and mill 1.712.00 -
-Eddy Potashsiy 1% 3 Lea County Mineral: mine and mill 1.411.00
s "ts‘sl;‘a]s;‘che'mht-pomh i * Lea Counly Mineral: mine and mill 1,174.00
hloblfe Dl g st it g s Lea Counly Petroleurn: secondary oil 726.00
 City Bf Carfshad | purcﬁasedﬂlghu 3 Lea County Petroleum: secondary ol 623.00
NaGoaal Potash (us Chsthicaly:- ;;y’. Lea County Mineral: mine and mill 583.00
Wiic ; 3 Lea County Petroleum: secondary ol 541.00
: : Lea County Petroleum; secandary of 500.00
Yates Peh’Qleum.Cotp LT Lea Counly Pefroleum: secondary ol 44800
Natlonal Potash {MS/Cheémicar) Lea County Mineral: mine and mill 442.00
Texabor nuuk £ % 5 Lea County Petroleum: secondary of 406.00
-Continental Od (Maljamar Co-Op}: s« Lea County Petroleum: secondary ol 358.00

Source; Wilscn (1995) - Table 8.1

Mining

52 vison (1997)
53 New texico 1s the United State’s 12ading producer of potash, providing 83 percent of the nation's total

self-supplied enterprises engaged

TABLE 7-17: 1995 MINING DIVERSIONS (BY suB-
CATEGORY ) IN LEA COUNTY

Source: data compiled by Wilson for HMOSE Technical Report 49, 1995
{Tabla 3.1
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" power use in the County are from the Lea County UWB.
Southwestern Public Service Company is the largest.

" TABLE 7-18 summarizes the water withdrawals used for
power in Lea County.

R X 3 10 Reservolc Evaporatlon

Be5|des Lea County's several small natural lakes, there are

- at least two man-made lakes: Green Meadow Lake, covering
. ‘14-acres near the city of Hobbs, and Lovington Lake,

+ cavering 2-acres south of the Csty of Lovinglon. Ranger Lake
with a surface area of 330-acres is the largest natural lake;

. the other natural fakes have surface areas less than 50-

- acres each. A 10-acre reservoir at Jal and a 5-acre reservoir
+ at Eunice are feported,>* althaugh these reservoirs do not

TABLE 7-18: 1995 POWER DIVERSIONS AND

.DEPLET|ONS {N LEA COUNTY
pletion lea1
£ % Meo.‘ 7““
I R A PR T
Lea County Co-Op 17.00 100% 17.00
Lea County Co-Op - 30 . 100% 300
SWPSC - Cunningham'| 40500 100% 405.00
SWPSC ~ Cunningham }  2,765.00 - 100% 2765.00
SWPSC - Maddox 1,255.00 100% 1255.00
Total | -4,845.00 . 4,445.00

appear on USGS topographic maps % Typically, playa lakesare

not categorized as reservoirs and evaporation is not considered. -
The only New Mexico water use inventory lo have a value for
reservoir evaporation is 19755 All the succeeding reports, up to

* 1990, show no water withdrawal for reservoir evaporationinlea

County. This is most likely because of the relalive insignificance’ IR ¢

* of the quanlity. ln 1990, the scope of reservoir evaporation was
reduced by the NMOSE to include only reservoirs that have a
capacity of appmxxmalely 5,000 ac-flor more. TABLE 7-19 lists
the water withdrawals associated with reservoir evaporahon in Lea
Coumy ' :

ot r\r

e rrerream—r Vion NWOSE Techmical Report 49,
1005 (Tl 91) . | - |

TABLE 7-19: RESERVOIR EVAPORATION

S ‘DIVERSIONS IN LEA COUNTY

E _“:\».},*J."-‘
"Surlace

T‘(

%-”‘&i”

1%

. i
I

7434 F:sh Wuldhfe and Recreatlon

,- * p7H app:ﬁy‘
e ST Tilac i g3
- nfa 100
na g2

" Wilson, 1992; and Wilson, 1997
-athis does not account for minor resesvoirs (capacily <5,000

The recreatlon drversnon for Lea Coun(y in 1985 was 887 ac-ft wnth
602 ac-ft from grotind water and 285 ac-ft from surface water.

* Golf courses and State Recreation Areas used 966 ac-ft and were
responsible for the majority of the diversion. in 1990 the NMOSE

modified the water use categories so that Recreational Facilities are - -

now reporied as Commercial, except that self-supplied golf courses
owned by mumc:pahbes are included under Public Water Supply.

- TABLE 7-20 summarizes the water w:thdrawals associated with Fish,
» Wldhfe and Recreatlon in Lea County.

’
'l

N 1 4 Water Depletlons by Category of Use

- Table 7-21 summerizes 1995 deplehons by water use category for aII

 acrefeet), playa lakes orslod(ponds

Sources: Sarensen, 1377; Sorensen, 1982; Wilson, 1986;

TABLE 7-21): FISH,' WILDL!FE. AND

- RECREATION DIVERSIONS IN
~ LEA COUNTY
N Frodwite -0 ] o 0
" | Recreaton, 1985 | <285 | 602 887
Reaeaqon. 1998 { . 0 966 965

- of Lea County.

- . Sources: Wilson, 1985; NMOSE, 13%8
-3 surface tun-off and caplured precipitation into a man-
made lake (Wilson, parsonat communication, 5/99)

3¢ The 1975 County Profife for Lea County by the taterstate Stream Commission and MMOSE seports

357 5 Minute Quadrangles
% Soransen, (1377)
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7.1.41  Public Water Supply

"Depletions by a public water system include water lost
through ingestion/metabolizion, evaporation and/or
transpiration.5” Forty-five percent of all ground waters
diverted to public waler systems, in Lea Counly, are
assumed to be depletions. TABLE 7-22 summarizes
the depletions by Lea County public water systems in
1995. Data for 1998 is not available. .

74.42 Domestic

Because the percentage of water consumed or Jost by

domestic activilies is the same whether the home is on.

a public water system or an onsite well, the depletion
factor is the same for public water systems and on-site
systems. Therefore —as with public systems-- 45

TABLE 7-21: 1995 DEPLETIONS IN LEA COUNTY

domesfic (seif supphed] 0.00 593.83 ‘
imigated agricuture .- | 0.00 | 104,350.00 | 104,350.00 |
fvestock (self supplied) 64.33 1,348.22 141255
commercial (self supplied) 0.00 1,050.08 1,050.08

Industrial {self supplied} 0.00 1.220.31 1.220.31
mining - 0.00 10,767.15 | 10,767.15
power (self-supplied) 0.00 4,445.00 4,445.00
reseryoir evaporation 0.00 0.00 0.00
Total 64.33 | 131,036.32 | 131.100.65

Source: Mson. 1997

percent of self-supplied domestic ground- TABLE 7-22:
water withdrawals are assumed to be 1995 DEPLETIONS FOR PUBLIC WATER SUPPLY IN LEA COUNTY

depletions. TABLE 23 summarizes the

water depletions by the on-site domestic TITER T —
water systems in Lea County. 4 ' ?g s;,‘;g:& fﬁ;‘g‘;ﬁ ,Q?;tj.g:fh ,'i .
. Eunice Wa(er Supp!y System 2,824 214 677.70
7143  Irrigated Agriculture Tal Wator Sopply System 1911 5 39797
Monument WUA 175 170 3330
The water depletions by irmigated agrculture Hobbs Municipal Water Supply 29,860 134 4,487.40
incfude both the consumptive irdgation Lavington Municipal Water 9,322 150 1.568.25
requirement (CIR) of the crop and incidental Tatum Water System 768 104 89.10
depletions (ID). The CIR of a crop is that Triple J Traler Park — Hobbs 53 51 301
quantity of imgation water that is consumed Total 4913 | 144 (avg) 7.256.73

and metabofized by the plants or lost
through evaporation. This volume is
exclusive of rainfall. 1D include such factors
as evaporation from canals and laterals,
transpiration by phreatophytes, water-supply pipe
leakage, sprinkler spray evaporation and drift, and
evaporation and runoff from imigated fields and
wetted crop canopies.

The CIR for each irrigation method is shown in
TABLE 7-24 to vary with focation. APPENDIX R
describes the detailed process involved in
calculating the CIR and provides other information
regarding imigated agriculture.

The ID depends on the method of irrigation used
and the relative “on-farm" efficiency (EF). EFs for

$7 (Wilson, 1997)

Saource: Wilson, 1997

TABLE 7-23:
1995 DOMEST!C DEPLETIONS IN LEA COUNTY

‘Populatlon :

rural self supplied homes 11,880

Source: Wilson, 1997
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TABLE 7-24: 1995 CONSUMPTIVE IRRIGATION
. REQUlREMENTS FOR LEA COUNTY

v

[

" the three main i'rx'igatio;i:tt{ethdde in Lea Countyare

“o- . flood irtigation,~55 pereentj R % Siement
e  ‘dripirrigation, 85 percent; and - L it b2 S e petad)
. sprinkler imigation, 65 pement.’ Bood -

. The mcudental on-fam dep}ehons (ID) forﬂood drip,

" and sprinkler inigation in Lea County for 1995 are listed
“. InTABLE 7-25.: The total depletions by imigated

. agriculture in Lea County for 1995 are ﬁsted in TABLE

%s] Texas Gulf

) Pecos 0
- T2 Texas Gull, | - 46,425 1617
" 7144, Lvestock . ‘": :, "~ Soms Wlse;w. 97
TABLES 7442 & 743 simmaiize the valer deplehons by Gt T
fivestack i in the UWB's of Lea County in 1995 ; ~ TABLE 7-25: 1995 INCIOENTAL ON-FARM
; " DEPLETIONS IN LEA COUNTY
A 4 5 Commerc:al ‘ - ‘
’ ! f ; é"’i ‘ 5
Because most oommerclal users do not dlrectly meter their - Type o § Rive
discharges, computation of depletions are difficul. -+ [igation'y
Depletions for non-metered facilities are usually determined fiood
as a percentage of withdrawal, dependmg on facility type. food .
" Depletion factors for commercial use in Lea County range™ - -
from 45 to 100 percent. TABLE 7-14 summarizes the water | dip
- depletions by commercial use in the UWB's ofLea County in - |di
1995 : " —
, : : . .- .- Yepinkler {'Pecos|” O ...0 0.00
7446 lndustﬁal . - | spdnkler | Texas | 46425 0.262 12,162.35
TABLE 7-15 summarizes the water deplebons by mduslnal 3 | Totat Incidental On-Farm Depletion : 12409.35
users in the UWB's of Lea County in 1995. P 7T Source: Wilson, 1997
7447 Mining L

 Depletions for mining are measured, estimated by (ormulas oresumated asa percentage of wnhdrawals 5
. Freshwater used for secondary recovery of oil that is injected or spread on the land surface is treated as a 100

percent depletion.” TABLE 7-26 summarizes the larges! depletions caused by using water for mining in the declared
basins of Lea County in 1995. ‘

:7148 Power

All the power generating facﬂmes in Lea County deplete 100 percent of their withdrawals. TABLE 7-18 summarizes
the water depletions associated with power plants in Lea County in 1935.

 (Wilson, 1997)
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7.1.49 Reservoir Evaporation

The only year having a value for reservoir
evaporation in Lea County is 1975; total

- evaporafion equals 100 acre-feet. All other
records, including 1995 data, show no water
withdrawal for reservoir evaporation. All
reservair evaporafions are considered -
depletions. TABLE 7-27 shows the water
depletions associated with reservoir
evaporation in Lea County.

7.14.410 Fish, Wildlife, and Recreation

The only information on depletions for fish
wildlife, and recreation available Is for 1985.
In 1985 the NMOSE assumed 100 percent
of surface water withdrawals and 66 percent
of ground water withdrawals would be
depleted. Depletion data for recreational
use (which would be listed under the

TABLE 7-26:

TOP 15 MINING DEPLETIONS IN LEA COUNTY {1995}

Mobile Oil

Lea County

Eddy Potash

Capitan 0%

City of Carlsbad ~ purchased rights

Lea County 100%

Westem - AG-Min. ~ potash

LeaCounty | 30%

1&Winc,

Lea County 100%

New Mexico Potash Cam

Lea County 30%

Weslem — AG-Min, - potash

Lea County 30%

Texaco

Lea County 100%

Yates Petroleum Corp. Lea County 100%
Eddy Polash Lea County 0%
Texaco Lea County 100%

Conlinental Oif (Mafjamar Co-Op) -

Lea County 100%

Mississippl Chemical - potash

Lea County 30%

Texaco

Lea County 100%

commercial category) in 1998 was not

Phillips Petroleum

Lea County 100%

_ available, TABLE 7-28 summarizes the
water withdrawals associated with fish,
wildlife, and recreation in Lea County.

7.1.5 Public Water Supply Systems Data

TABLE 7-29 summarizes waler system information
refated to the major public water-suppliers in Lea

. County. TABLES 7-30 summarize average daily
water consumption for 1935 and 1998 for public
waler supply systems in Lea County. Per capita water
use varies substantially between public water
systems, from under 110 gpcd at the Continental
Mobile Home Village to around 476 gpcd at Eunice in
1995. In 1998, the range increased to between 180
(Continental MHV) and 525 gpcd (Eunice). Although
1998 rates are substantially higher than in 1995, the
average per capita use rate remained the same at 290
gpcd.

Source: data compiled by Witson for NMOSE Technical Report 49, 1995 (Table 8.1)

TABLE 7-27: RESERVOIR EVAPORATION
DEPLETIONS IN LEA COUNTY

1975

1980, 1985, n/a na 0
1990, and 1995

Sources: Sorensen, 1977, Sorensen, 1982, Wilson, 1986, Wilson,
1992, Wilson, 1997,

This does not account for minot reservoirs, (capacity less than 5000
ac-fl), playa lakes, or stockponds

TABLE 7-28; 1985 FISH, WILDLIFE, &
RECREATION DEPLETIONS IN LEA COUNTY

: | Surface: ind ). .Tou!
D T s Wated U‘yefsion
i “Waler Use™ > - lae :Cacdyy
Fish and Wildlife 0
Recreation 887

Source: Wilson, 1986
2 surface run-off and caplured precipitation into a man-made
1ake (Wilson, personal communication, 9/39)
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TABLE 7-29: MAJOR PUBLIC WATER-SUPPLIERS IN LEA COUNTY

TABLE 7-30: 1895 and1998 PUBLIC WATER SYSTEM CONSUMPTION IN LEA COUNTY

X Hou 'pp.'q 5 . . « “h e
f{) - ] .«.Aa{:'-ft) S MR . 2 w |5 b .
q ; : 1 a3 WellsSanduarew(oluseduelo
- 8,627.03° 8503.36 - | 975039 tamination
Web #6 impacted by brine
22 17 5 . |601756 3.{54.00. 3339.00 3277105 contamination”
N S I Nadine 1 and Nadine 2 are no longer
8 6 2 329200 1.767.92 1592.16 1,663.00 || inuse - wells located near Nadine
. B R B . ; L Ground Storage Tanks
4 - <14 .. | 1.586.00 481.00 . 300.00 47600 :
-y -29116. |- 178.00 17200 . [ .195.00.

Eumoe Water Supply System

\ 1 344,224
Jal Water Supply System 1911 789,243
Monument WUA 175 : .. - 66,150 - -
Hobbs Municipal Water Supply 29,860 8,898,230
Lovington Municipal Water 9,322 3,113,548 34 2.923,559
Talum Water System 763 : 176,640 227 174336
City of Carlsbac® o na- - --{nla | na i na nfa
munidipal — nof cities® nla na na n/a nla
Continental Mabile Home Village S0 - - 2675 178 4,450
Counlry Estates Mobile Home Park | 41 - 61 ] 10,701 238 8,799
Townsend Trailer Park . na na wa n/a n/3
Triple 4 Trailer Park - Hobbs 5 .- | N3 5.989 L .nfa nla
Tota! C C : 44979 ° | 290.9 (avg) | 13,775,540

Source: Wilson, 1997 and NMOSE, 1995, NMOSE, 1998 o
2 population figures are from Wilson, 1997 instead of NMOSE, 1998, v.fhuch uses 1990 fxgures
* water for waterllood, commercial, industrial, and domestic uses .
¢ public waler system water sold lo commerdal, industrial, and olher users
§ . IR B . l‘ s : . .

Several fastors can affect the rate of water usage For mstance |andscape imigation i |s known lo increase per capna
. consumption by up to 100 percent over simple domestic demand (dnnkmglcookmg bathing, washmg. elc.). Also, in
“large systems where there are commercialfindustrial or imigation (parks, etc.) uses, the per. capﬂa consumptlion is
higher than in rural systems because both domesuc and non-domestic demands are averaged over the residential
poputlation. Homeowners with onsite wells are said to use less water lo preserve their well pumps,® and houses with
septic tanks use less waler fo avoid frequent tank cleaning. in 1995 rural homes with onsite wells had an average

daily use of 100 gpcd &0

*° wilson (1997)
€0 hased on walar requirements for landscape irfigation angd evaporative cooling {Wilson, 1397)
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7.1.6 Irrigation

Practices

Flood, sprinkler, and drip imigation are used throughout the Lea County, however, sprinkler iigation is used on 90
percent of the acreage. Consumptive iigation requirements for the three types of inigation within the Lea County
are shown on TABLE 7-24. The type of imigation used can depend on cost, ground slope, soil type, crop type,

weather, and desire for water and soil conservation.

TABLE 7-31: 1935 RETURN FLOWS FOR LEA COUNTY

(BY USE CATEGORY)
s
public watet systems™ I .869. ,869.
domeslic (self supplied) 0.00 731.90 731.90
imgated agriculture 0.00 26,813.00 | 26,813.00
livestock (self supplied) 0.00 84.01 ‘8401
commercial (sell supplied). 0.00 23569 295.69
industrial (self supplied) 0.00 277.01 21701
mining : 000 | 820740 | 8,207.40
power {self supplied) 0.00 0.00 0.00
resefvoir evaporation 0.00 0.00 0.00
Total 0.00 4527834 | 4527834 |
Source: Wilson, 1997

TABLE 7-32: 1995 IRRIGATED AGRICULTURAL
RETURN FLOWS IN LEA COUNTY

sub{otal

drip

deip Texas Gulf 605 170
sub-otal 685 204
sprinkler Pecos 0 0
sprinkler Texas Gulf | 46,425 20,754
Sub-otal’ 46,425 20,754
Total - Pecos 245 261
Total - Texas River 51,110 26,552
Total All Classes 51,345 26,813

Source: Wilson, 1937

7.1.7 Conveyance losses

Conveyance losses are related to surface water,
and are not considered for Lea County where all

.imgation is from ground water.

7.1.8 Retum Flows

. TABLE 7-31 summarizes the 1995 retum flows

in Lea County by water use category. However,

* retum flows are best analyzed by source. There

are two sources of retum flows inigation and
non-imigation.

Agriculture retumn flows are based on the
imgation method and the number of acres
imgated with each type of iigation. The retum
flow is the difference between the total quantity
of ground water diverled less the quantity of
water depleted. Ground-water diversions for
imigation and ground-water depletions for
imigation are shown on TABLE 7-10.

TABLE 7-32 summarizes the retum flows from
irrigated agriculture in Lea County.

Retum flow values for non-irrigation categories
(e.g.. municipal, domestic, livestock,
commercial, industrial, mining, and power)
indicale the amount of water which retums to
Lea County ground water supplies via
discharges from wastewater treatment and
septic tank drain fields, and infiltration of
landscape water, etc. The values are obtained
by subtracting a category's total depletions from
its total diversions. TABLE 7-33 summarizes
the non-imgation retum flows in Lea County.
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" TABLE 7-33: 1995 NON-IRRIGATION RETURN FLOWS IN LEA COUNTY

Refurtt: 1+ ol
S L Relurns
Eunice Water Supply Syslem -282 5382&?31 %2 | 82830
Jal Water Supply System  ° 1911 Jal 227 || 48640
Monument WUA 175 LeaCounty | 208 40.70
Hobbs Municipal Water Supply 28,860 leaCounly | 164 . | 5484.60
- | Lovington Municipal Water 9322 LeaCounty | . 184 - |.191675
-§ Tatum Water System ~ + 768 Lea County 126 10880
Triple J Trailer Park - Hobbs 53 LeaCounty | .62 .} .3858 .
domeslic 11,880 na 85 731.90
livestock ..nfa wa na 184.01a
commercial 1. wa. .Lea Counly wWa--|-2717.35
commerdal . ., R . . Capitan -pla -] 1838
Industdal . nfa . teaCounty | -nfa-. | -197.13
*} industrial na Capitan - wa © 7540 -
industrial na Jal na 40.00
industdal . N, - uaspecified wa | 4448
mining na Lea County wa 6,640.60
mining '~ Capitan | 'nfa’ | 1,566.80
] mining v nfa ") Carlsbad 0.000 0.00b '(’
| power : 4 . oa il LeaCounty | 0005 | 0.00b '
Total . . - vl 56793 ). - 283.74 |18381.33

. Saurce: Wilson, 1997

* represents refurn flow lrom ground waler usage '
® 100 percent depletion (Wilson, 1997) and data cnmpifed by Brian Wilson

TABLE 7-34: POPULATION PROJECTIONS FOR LEA COUNTY

- 1.2 . FUTURE WATER

. USES BY 40 YEAR

PLANNING HORIZON

7.21. Projected Future
Demographics

-T7.211  Population

Ropulation projections for

* Lea County, at 5-year

intervals from 1990 until
2020, indicate grawth

- ‘ranging from 1.5% to 0.8%
perinterval as shown in
TABLE 7-34. ® ({ this trend
is approximated by 1%
growth per 5-year interval;

+ TABLE 7-34 predicts the

population for the period

- *2020 to 2040 in Lea County.
" The predicled population is
- .presented graphically in

- FIGURE 35.

- ‘Recent trends in Lea

County indicate a loss of
populationin the smaller
cities and towns and an

.Somoe UNM BB“R {1990+ 2015) eshmaied for thls study (2020 2040)

increase in population for the uty of Hobbs ThIS can be attnbu(ed 10 the younger populous leavmg agricultural areas

conlmue

~eiYears s 10193051 - 4995 +51- 2200051200511 2010 3472015 % 1 2020« » 202541 +-2030:4|-,: 20353« |- ~2040 ¥
: Populaﬂon 55.942 56,793 {57,580 { 58,280 | 58891 | 59,417 | 59.913 | 60,512 | 61.117 | 61,728 | 62,346

¥ Change» ‘ L . i - B

Sapptox):] - — +15% | +14% | +12% | +1.0% | +0.9% ] +1% +1% +1% +1% +1%

foc urban employmDnL The trend is common m agncu!tural areas of the United States and can be expected to

. 7.2.1.2 Future Land Use

Loss of population in agricultural areas and the increase of the median age of a New Mexico farmer/rancher to 56
, years &2 mdscates that tuiure agncultural Iand use in Lea County will decrease whxle resudenha! (urban and suburban)

e

, -

AT SR
N

“! Papulation projections were prepared by the University of New Mexico Bureau of Business and Ecenamic

Research.

* (New Mexico Department of Agriculture)
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use will increase. The rapidly growing dairy industry rnay partially offset this by using more land for dairy farms and
increasing the need for irmgated agricultural to supply feed for their herds.

Recentincreases in retail, traife. and service employment® indicate that the number of commercial properties will
increase. Commercial properlies are usually located within or near cities and towns. The development of industrial
parks in Hobbs, Lovington and Jal may be the beginning of this trend.

Future land use by the mmmg and the petroleum mdusmes is expected to remain constant in the short-term and then
decline gradually.* Market demands, particutarly for oil and potash, will penodlcally cause deviations from this trend.

7.21.3 Economic Growth and Jobs

Recent growth in the retall, trade, services, and government work secfors, combined with decreases in mining and
petroleum indicate that future jobs in Lea County may move away from the traditional employment areas of
agriculture, mining, and oil. Recent growth includes the construction of a state prison in the City of Hobbs. Proposed
growth includes construction of federal prison and expansion of an existing cheese factory in Lovington, plus
construction of a horse racetrack near Hobbs.

122 Pro;ected Water Demands by Category of Use

Future water use by calegory was estimated by plotting past use (1975 to 1998) and constructing trend fines through
known data to obtain an estimated value for the year 2040. Other (non-NMOSE) pertinent population, ecenomic,
agricultural, and water use data and factors were obtained, evaluated, and used to finalize the estimates. Increased
water use is expected to occur in all calegories. By comparison, the largest use of water in Lea County occurs in the
Imigated Agricultural category; and - the water needs of Imigated Agriculture are expected to increase due to the
growing needs of the dairy industry. Unrestrained, the total annual water required by Lea County in the year 2040 is
estimated to be between 342,070 acre-feet to 362,390 acre-feet.

7.221 Irrigated Agriculture

Decreases in water use by imigated agricultural can be expected during periods of above normal precipitation, high
production costs, law market prices, decreased cultivation acreage, and with the incréased use of efficient imigation
methods. Itis likely that, in the future, these factors will be offset by the increased demands of the burgeoning dairy
industry. At present, Lea County is not able to supply the food needs of its dairy herds or the milk needs of the
cheese factory located in Lovington. The cheese factory in Lovington is planning to increase future production by as
much as 400%. It's estimated that there are now 16,000 mature milking cows and 14,000 immature hefers and
calves in the County 55 Dairy farmers in Lea County estimate that herds will increase by 4,000 during the next five
years. Future water use predictions include an increase of 4,000 cows every five years and the resulting impact
feeding these herds will have on cultivated acreage. Based on average food consumption per cow and Lea County
crop yields, a total of approximately 55,000 acres of irrigated fammland is required now to feed the current dairy herd
population. Herd increases of 4,000 every 5 years would require an additional 7,300 acres of irrigated famland
every 5 years.

Unrestrained, the total water use in Lea County, assuming current CRP acreage will remain fallow, is estimated to
increase by 94% during the next 40 years (FIGURE 36 AND TABLE 7-35). The increase is predicted to grow at a
slow rate during the first 10 years and at a faster rate during the last 30 years. Future water management and

%3 Smith (2000)
# Seuth (2000)
** Dairy Farmers
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TABLE 7-35: LEA COUNTY WATER USE IN 2040
{with Current CRP Acreage Remaining Fallow)

C ok
; :":,.4' 2'\’\! A

+58
+105
+364
. 458
+1Y4
+32
+507
+55
362,070 | 494

AEEVTaasEnid 176,407
Note:nlrnotreported | . N
a) based on change from 1938 dala .

TABLE 7-36:

LEA COUNTY PROJECTED WATER USE IN 2040 ‘ )

t(Wnth Current CRP Acrezme Retumlng)

conservation practices, particularly for irrigated

. - agriculture, have been applied as a reduction
- throughout the 40- year period. However, in

response to the growing dairy industry, much of the
current CRP acreage (approximately 38,000 acres)
could be retumed into use. If CRP. acreage is
retumed, it will oceur in the next 10 years and
during that time will increase the total need for

- . .waterin Lea County by 11% over today's demand.
*~ At the end of 40 years, retumed CRP acreage will

boost Lea County's need by 105% (FIGURE 36
AND TABLE 7-36), 19% greater than the estimated
need lf CRP acreage were fo remain fallow.

Dechmng aqunfer levels, new USDA financing
~ programs, and ever increasing power costs will

cause increased use of LEPA imigation systems in
Lea County. Today, 10% of the irrigated acreage
uses LEPA systems. This Plan assumes that within
the next 15 years most of the remaining and all the

" newly imigated acreage will use LEPA systems.

= > - Those increases are projected to be at 30% over
‘ — = - each S-year interval, until total use occurs in 2015.

Hadori e ,.\M ¢ars 4‘Y:ar Changé . o
Wist sse c§1eg S ’% 535 5 Y BN gAerl 'f?l‘mzow | )A waler use reduction faito;ﬁ of 30% {LEPA e
Public Waler Supply | 16,453 | 25000 55 efficienicy vs. center pivot efficiericy) was applied to
Domsstic 1331 2100 258 the growing portion of the imgated acreage
Imigated Agriculural | 131,163 | 289,220 +120 projected to use LEPA systems during the period of
Livestock 1497 6950 +364 2000 to 2015. The reduction factor.was applied to
Commercial 1346 | 2120 | . +58 both the ‘CRP land returning’ and the 'CRP tand
Industral 1497 | 3500 M g - remammg fallow’ scenarios.
Mining 18975 | 25.000 +32 o
Power -~ - | 4445 | 27000 [~ «s07 1
Recreation o afc. ] 1500 Ti55 - 1. 2.2.2 Mln!ﬂg ‘ i
Total Use 176,407 | 382390 | ~--4105 P
" Note: nr: nol reported P T : Smce the late 1980's a downward trend in water
" 2)based on change from 1998 data * use by mining has occurred. This may be the result

- of more efficient use and more available

-+ = ~-commercially provided water, "However, water use
by miining, mcludmg both petroleum and mmeral is pmjected to increase by 32% to over 25, 000 acre-leet in the next
40 years.  This projection, shown on FIGURE 38., would be a return to usage fevels that oocuned 20 years ago.
Increased petroleurn demand and h\gher market prices, as well the ava1abmty of new, water intensive, mineral
~ extraction tochnology are predicted (o increase the use of water for mining by 32% in the next 40 years. The
dlsoovery of new reserves (mineral or petro1eum) couid also cause an mcrease in water use by Mmmg

7.223 Pub!uc Water Supply

Public Water Supply is estimated to increase by approximately 55%, to 9,000 acre-feet per year, in the next 40 years
as shown on FIGURE 39. Water use per persan on Lea County pubhc viater systems is growing faster than the
population. While the number of residents served by public systems in Lea County has been increasing at about 1%
per year, the increase in water used by public systems has at 3% per year.
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71224 Domestic

Domestic water use has remamed stable in the past (Figure 39), except for short-termi increases during periods of
drought. Itis estimaled that future water use in this category will i increase 58% over the next 40 years to 2,100 acre-
feet per year. Small subdivisions built near cities, industrial areas, or vacated famland that (in order to keep housing
costs low ) are not connected to public systems, will be a large part of this increase.

7225 Livestock

Livestock water use is predlcted fo increase in response to the previously referenced gmwth of the dairy industry.
Livestock water use is expected to increase by 364%, to 6,950 acre-feet per year, by 2040 as shown on FIGURE 40.

1226 Commercial

Commercial water use in Lea County is expected to increase in correspondence with the growth in commercial
facilities and as increases and water sales may be used to supplement mining and industry uses (FIGURE 41). The
sharp drop in Commercial water use that occumed during the 1990's may be attributed to decreases in oil and gas
production. Commercial water use is estlmated to increase 58%, to 2,120 acre-feet per year, by the year 2040
(Table 75).

Industrial water use is likely to increase due to future development of industry (FIGURE 42), even though declinesin
recent years have occurred. . This estimated increase depends upon future economic growth in Lea County. Lea
County has an active economic development corporation and several vacant large facilities. Due to the known
fimited supply of area aquifers, it is assumed that industrial growth will be limiled to industries that utilize low volumes
of water or are capable of recycling a majority of their process water. Industrial water use is estimated to Increase
134%, t0 3,500 acre-feet per year, by the year 2040.

1.2.27 Recreation

Water use by Recreation is expected to increase over the next 40 years as influenced by increases in urban and
suburban populations. Recreation use typically includes self supplied water for campgrounds, resorts, ponds, lakes,
parks, golf courses, etc., however, golf courses may also appear under Public Supply and Commercial uses.
Recreation use has not been consistently recorded in the past and may not be individually recorded in the future. As
aresult, a use trend graph has not been prepared for Recreation use. The estimated increase of water use by
Recreation to 1,500 acre-feet per year is an increase of 55% compared to incomplete 1998 NMOSE data.

Water use by Power is expected to increase in the future due to the ever-increasing electrical needs of residential
and commercial entities. Development of industry requiring large quantities of power could cause additional
demands by this use category. Decreases of water use by Power in past years may be attributed to more efficient
uses of waler, however, recent use increases have occurred. Two gas-fired electric production turbines will be
constructed in Lea County within the next 3 years to supply the regional power grid.. Lea County has been chosen
for this project due to the availability of natural gas from the petroleum industry. Each turbine will require 5,000 acre-
feet of water per year. itis estimated that two additional turbines will also be constructed in Lea County within the

next 40 years. Therefore, it is estimated that a 507% increase in water use by Power, to 27,000 acre-feet per year,
will occur by year 2040.

723 Projected Changes in Water Supplies in Region
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Several studies with ground-water modets have been completed by the NMOSE to predict future depletion of the Lea
County UWB (Ogallala Aquifer). The most recent,% estimated that pumping rales from 1933 to 1996 will cause
drawdowns of 10 to 60 feet during the next 40 years. Estimated drawdowns in the area of Hobbs, Lavington, and
Tatum by the year 2040 are approximately 35, 25, and 10 feet, respectively. The projected saturated thickness of the
Ogallala Aquifer in the year 2040 at Hobbs, Lovington, and Tatum is approximately 50, 100, and 50 feet respectively.
The effect of ground-water withdrawals in Texas and their affect upon Lea County was also modeled. Due mostly to
Texas withdrawals, drawdowns as high as 20 feet, by the year 2040, were predicted along the New Mexico-Texas
line; a drawdown of 10 feet was predicted just east of Hobbs. The report noted a high degree of uncertainty about
future water use in both New Mexico and Texas, but concluded that the current rate of depletion is sustainable for the
next40years. = o ' :

Potable water supplies in the Capitan, Carisbad, and Jal UWB's are riof expected to change significantly during the
_next 40 years as predicted population, commercial, and industrial growth in these areas is expected o be minimal.

73 SUMMARY OF PRESENT & FUTURE WATER DEMAND - . -

Water demand in Lea County increased 33% from 1985 to 1995 and is presently about 180,000 acre-feet per year.&
. Similarincreases in water use from 1985 101995 occurred in Irrigated Agriculture (33%), Public Supply (26%),
Domestic (40%), Livestock (106%), and Commercial (21%) use categories.% 'During 1995 to 1938 Industrial use
. increased 69%. Decreases in water use occurring during 1985 to 1995 in the Mining (-26%) and Power (-22%)
categories; these declines are attributed increases to process efficiency. Present water use by calegory, as a
percentage of Lea County's total, is 78% Irrigated Agricultural, 10% for Public Water Supply, 7% Mining. and 3%
Power. Present water use by Domestic, Livestock, Commercial Reservoir Evaporation, and Recreation uses are all
less than 1% of the total use. This increase in water use is far in excess of the County’s population growth. The
disparity is perhaps best portrayed by the direct relationship between population a residential use; the County's
population is increasing at only about 1% a year, but residential use is increasing anaually at 10%.

Over the next 40 years ~if unrestrained-- the water use in Lea County is estimated to increase to approximately
360,000 acre-feet, 105% greater than the 1935 fotal; this assumes the current CRP.acreage retums to irigated
farmiand. The largest part of this increase is anticipated to come from {rigated Agricultural, which is projected to
require 290,000 acre-feet in 2040, in response to demands for feed from Lea County's expanding dairy industry. If
the current CRP acreage remains fallow, the ‘estimated lotal annual water use in year 2040 is estimated to be a
340.000 acre-feet per year (of which Imigated Agricuttural will require about 270,000 acre-feet), a 94% increase
compared o 1995. ) -

All other water use categories are expected to increase in Lea County over the next 40 years. Specifically, 55%
Public Supply, 58% Domestic, 364% Livestock, 58% Commercial, 134% Industrial, 32% Mining, 57% Power, and
55% Recreation are estimated above 1895 uses. These other categories account for a total of approximately 70,000

. 3 .

acre-feet per year of the lotal annuat 2040 estimate.

L -

-~

" 8 Musharrafieh and Chudnoff (i999)
§ incomplete 1998 NIAQSE data)
8 Recraation waiar use was nol colculated becaus2 of alack of data.

e
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8. WATER PLAN ALTERNATIVES

8.1 WATER PLAN ALTERNATIVES

Water supply altematives for Lea County
contained in this Plan are intended to
accomplish one or more of three things: 1)
conserve water, 2) develop additional water
supplies, and 3) improve water
management. The LCWUA has carefully
selected and crafted each altemative listed
herein for possible implementation according
ta the schedule given in Section 8.3. Areas
where water can be saved through
conservation include: irrigated agriculture,

TABLE 8- ‘I WATER CONSERVATION MEASURES

lmphm‘ o

\,g' 'l“!.q T‘“

*‘ T4

¥ B o ( ok i ,M&.S«
: frigd Agd&ul&:ret..!c’h"’":‘u VetyGood 35,000 | Syears
: Urtian/Suburdar Lindscaping:| Moderate 5,000 | 20 years
CResidentlalisgiis st daisifi| Moderate 2,500 | 20 years
F Wastewater. Reaser; 2% sa’f‘*i Good 7,000 | Jyears
" K Arge Usere? v B2e 330529 Good 5-20% | 3 years

34,500 act of efffuent is already being reused.

urban and suburban landscaping, indoor use,.and the systems of large users. Allematives thatincrease supplies
are: developing deep aquifers, treatment of lower quality water, importing water, rechamging aquifers, and seeding
clouds. Each of these allemalives must be carefully planned and managed to assure the best results, the lowest

cost, and the feast adverse impact on the quality of fife enjoyed by Lea County residents.

8.1.1 Water Conservation

Reduction of demand through conservation does not create new water, but does provide a way to extend or sustain
the life of aquifers by consuming less water. Water rights holders often view conservation as an effort to reduce their
right ~when instead- itis an enhancement that allows their right fo become a long-term benefit. A summary of the
water conservation measures discussed here is presented in TABLE 8-1.

8.1.1.1 Irrigated Agriculture

Since imrigaled agriculture is the fargest single use of ground waterin Lea County, reducing the water used for
irmgation is essential to preserve the Ogallala Aquifer as a resource, Alternatives to be implemented include the

items listed below.

use LEPA attachments on center pivots

monitor soil moisture so that water is applied only when needed

» use tillage methods which promole soil waler retention
s use crop lypes compatible with the climate and soil type

encourage dryland farming

New high efficiency drop tube apparatuses known as Low Energy Precision Applicators (LEPA) are now available to
refrofit existing center pivol systems. Retrofitting center-pivot irigation systems with LEPA attachments will most
likely be the single most significant conservation measure undertaken in Lea County. More than 90% of the imigated
acreage of Lea County uses center pivol sprinkler systems. The estimated efficiency of a traditional center pivot
system is 60%.' LEPA fitted center-pivot systems are capable of achieving efficiencies as high as 95%. For this

! Etficiency measures the amounl of apptied water that makes 1 inlg the soil ;where it is available for plants.
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[ A

reason, converting ta LEPA attachments should be one the LCWUA main priorities. Taday, less than 10% of these
center pivot systems are equipped with LEPAs. Converting to LEPA attachments should cause few technical
problems Assuming all 1998 imigation water in the Lea County UWB was applred by center pivot systems, a
conversion of those systems to LEPA systems would result in a water savings of 35,000 acre-feet per year. Since
about 10% of agricultural irrigation users already utilize LEPA systems 2 the actual annuat savings would be closer to
31,000 acre-feet. Although funding specifically for such conversions is currently not avaitable, cost sharing programs
- areinthe process of bemg developed by the Farm Semce Agency‘ and low mlerest loans can be made available.

 Sol morsture data can be used by farmers to delermme the necessary rmgauon frequency So‘l il monitoring can

... - occur on-site at each fam parcel or by a network of stations located stralegrcally throughaut the County. Network

derived soil moisture can be disseminated to famers via daily public service announcements and/or intemet bulletin
boards, The small amount of monitoring for soil moisture that is being perfonmed in Lea County today is not
coordinated. A network project could be financed by fedéral or state grants with the' assistance of universities or local
- soifand water conservauon dlstncts Rebates or other mcenlwes could be provrded for on—srte momtonng stations.

‘ ‘

: Farmers are beoomlng more and more aware olage~old methods for colleclmg and slonng preorprtahon in the soil.

- This together with soil monitoring and modem/efficient techniques for soil working can allow imrigation requirements to

be offset by natural soft moisture. Information on techniques for optimizing natural soil maisture will be made

avaifable throughout the County with updates on the latest research and innovative methods being highlighted.

- "When precipitation collection and sorl managemenl are dane comectly, large decreases in the amount of imigation

water that is required to produice a crop are realized. ' For instance - if 33% of the average annual rainfall (in the area

between Hobbs and Tatum) is retained in the soil, a wheat crop can be grown with a yreld lhat is 70% of what would
be produce by an ad;acenl imigated field usmg 10-trmes as much water! . A

.Colleclmg and stonng precrprlatlon in the soil is an essential component ol dryland farmmg Many eastem patis of
Lea County were at one time dryland farmed.’ Conserving irigation water will mean that large portions of the
County’s agricultural fands will be rétumed to dryland farming andlor producing irrigable crops that require
‘substantially less water. Because these changeovers will result in very significant water savings, everything possible
-will be done to facilitate their implementation. Dryland larmmg can reduce the amount of imigalion water required by
. 50 to 100 percent per acre converled. Much research is currently occurring in the field of dryland farming and many
new strains of low water use crops are being introduced. With the recent advent of dryland faming as a separate
agricultural discipine, significant technical resources are now available to assist dryland endeavors. New dryland
- farming technology and crop strains oormnue to be developed by vanous umversme55 and agencres as many westem
agncultural areas face decreasmg waler supplles c e e

. Because conservmg imgation water will also reduce power costs for operalmg pumps and spnnlder systems,
~ economics will be a posmve contributing mﬂuence for all altematwes destgn to lower imigation use. To specifically

encourage the conversion of acreage to dryland farmmg, lower tax rates may be set for parcels that use little or no
mgauon On a federal level, New Mexico's legrslallve delegation will be informed of the imgation savings that are

~ occurring because of the USDA's CRP progiam, in an attempt to keep the program funded. Also, subsidies for crops
praduced by dryland methods will be propased.
It should be mentioned Lea County famers have invested large amounts of maney in pumps and irigation
equipment. As much as we would like to convert the irrigated farms to dryland operatians, it has to rain to make this
possible. Unfortunately, the recent trend in precupllallon has been less rainfall ralher than more. Because of this, the

- objective here should be one of cooservauon ralher than one of mandatmg ar requiring farmers to cease irigating all
logether. _ A

_ 2es Counly Farm Service Agency (1399) " : i

. *This may qualify for federal funding as an energy conservation’ program because pumping less water means usmg less energy
Widstoe {1999)

$ espedially Texas Tech University in Lubbock.

8-2



LEA COUNTY WATER PLAN " Water Resources Assessment

8.1.1.2 Municipal &lnqusrrial, '

Urbar/Suburban Landscapmq o

TABLE 8-2: INCUNING BLOCK RATE STRUCTURE 'By far the most effective way to encourage residents
to reduce the water they use on landscaping, is to

" ,Cei,e!a }?_‘gﬁﬂ!\ﬂ Maiimiyi:s develop an Inclining-Block rate structura, An

th b 39 ,g.j g,'!u “ i““““‘ Bm" , Inclining-Block structure increases rates in steps,

WAL A 2 (gp,::guﬁ f~;y Q&}q ] which corespond to increasing amounts of water
0-25.000 $1250 used. The cost of water for each tier of use is more
25,000-50000 | - 0.75 $31.25 expensive. Water bills for residents who use water
50,000-75.000 1.00 $56.25 for essential household activities are not increased.

75.000-100.000_ }° 1.25 $87.50 However, homeowners who use larger than average
Over 100.000 15 131500 amounts of water (usually as a result of inefficient

landscape irigation) will have water bills that are
much larger than average. A sample Inclining-Block rate structure is shown in TABLE 8-2..

The first step in implementing the lncllnmg-block rate structure is a thoroixgh éudit of the existing water uses. Several
residential users cumently “sell” a large portion of their water to industrial users in Lea County and elsewhere. - The
system audit will determine actual usage and create a better picture of where the water is actually being consumed.

Landscaping and walering ordinances together with efficient landscaping and imigation practices and incentive
programs are another effective way to assure conservation of landscaping imrigation. The most common conservation
ondinances include restrictions an lhe size of areas that may be planted in turf and the hours during which watering
may occur. However, estabhshmg regulahons that restrict people’s choice is polmcally unpopular and often difficult
Efficient fandscaping practices include xeri-scaping, using other appropriate plants, using mulches, and performing
regular imigation system maintenance. Efficient landscaping imgation methods include conversion from sprinkler to
drip systems, daily public service announcements during summer months regarding appropriate watering rates, and
imgating only when needed and during nighttime hours,

If half the homes in Lea County were ta change out their turf and install drip imigation systems about 500 acre-feet of
water a year would be saved. These savings will accumulate slowly over lime if incentives are given to residents. But
large, timely, savings would occur if all municipal faciliies and new suburban development installed more water
efficient grass and shrubs. Studies indicate that the use of buffalo grass in the City of Hobbs, as compared to
Kentucky bluegrass and Bermuda grass, resulls in a water savings of 26 and 12 gallons per square foot per year,
respectively.s Changing from Kentucky bluegrass to Bermuda grass results in a water savmgs of 14 gallons per
square fool per year, or a savings of 1.9 acre-feet per year per acre changed. Effects of using drip imigation, rather
than flood or sprinkler irrigation, for trees and horliculture results in a water savings of 9 to 10 gallons per square foot
per year.

Indoor Residential

Reduction of indoor water use is a readily accepted and significant means of water conservation. The National
Energy Policy Act of 1992, requires that toilets manufactured for residential use after January 1994 use no grealer
than 1.6 gallons per flush. In comparison with toilets manufactured prior o the 1950's that used 7 to 8 gallons per
flush and toilets manufactured in the 1980's that used 3.5 gallons per flush. The new toilets can save 1.9t0 6.4
gallons per flush. Reduction of indoor water can alsa occur by reducing flowrates at showerheads and faucets. New
showerheads with flows of 2.5 gpm are more efficient than the 3 gpm and 5 to 8 gpm showerheads of yesleryear.

¢ Witson (1396)
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The federal flow requirement for new bathroom and kitchen faucets is 2.5 gpm, and faucets with even lower flowrates
are available. Former bathraom and kitchen faucets had flows of 3 ta 7 gpm. Indoor water use can also be reduced

,.by the installation of new appliances including: dish washers, hot water heaters, and washing machmes Education
is an important step in obtanmng conservation by usmg efﬁcrent ﬁxtures and applrances _

Reducmg indoor waler use is companble wﬂh l.ea County s wnth most any oommumty in the southwest because of
a heightened public awareness about water supply issues.” -Since the majority of the County's houses and buildings
were constructed prior to 1980 and since major appliances are costly to replace, the most feasible way to
" conservation indoor waler is by replacing older toflets, showerheads, and faucets with new low flow/low volume
alternatives. - Approximately 21,000 housing units in Lea County were built prior to 1980. Assuming 90% of these
households have older toilets, an average household population of 3 people, 6 flushes per capita per day, and an
excess flush (greater than 1.6 gallons) of 6.4 gallons, approxnmately 2.2 million galions of water could be conserved
per day by retrofitting with low flow tollets. This volume of water is equivalent to 6.8 acre-feet per day, or
approximately 2,500 acre-feet per year. A conservation plan for replacement of older toilets could resull in significant
water savings within a year of implementation, but the full benefit will only be realized over time - as hames exchange
o hands or are remodeled.  This type of conservation plan is best implemented with some type of user incentive, such
" as matchmg funds or rebales applied to customer water bills. Lea County governments should aggressively seek
federal dollars for programs that encourage conservation. Several communities in New Mexlco similar to those in
Lea County have been very successful in obtammg federal funds for conservahon programs.

X Lagge Users ,

-‘-Many munrcapartres have devrsed stralegles and estabhshed/ nstalled programs to promote oonservahon amongst
large water users, including water use auditing and reuse infrastructure. Cities in low rainfall areas have established
programs that create conservation incenlives for large water users. One of these programs, water audits, examines
a facility o find ways to conserve water without substantially changing the facility's processes and without reductions
to produchon efﬁc:ency )

A comman Iarge user of water (or any commumty is the parks and recreation department. Methods of conservation
for recreation facilities include adjusting watering rates, times, and intervals and changmg the vanety of trees, shrubs,
~ and turf. Another method used to conserve water is to provide infrastncture so that wastewater treatment plant
effluent can be used for |mgat|on at golf courses and parks thereby allowmg large amounts of fresh water {o be
conserved .
. . B O
Wllh few exceptions, water user fees in Lea County do not promote conservation and water use audits of large users
are nol performed. Special inclining-block rates can be set to meet the needs of commercial and industrial users and
at the same lime promote water conservation. “If water fees are based onan lnchnmg-block rate struclure, the
increased proceeds could be used 6 offset the cost of water audrts reuse and disinfection facilities, and improved
.metering. .There is no current estimate of water use by large users tn Lea County. However, water savings of
approximately $ to 20% of total use for appropnate categorles have been achieved with similar "Large User”
programs al other locations within New Mexrco ' '

- 812 fWatérbevelopme.nt ‘ SRR

7 The Southesn Public Sesvice Company (SPS) sponsored a recent indoor water use conservation program n sou(heasiem New Mexico and
West Texas. Quwners of electic water heaters were offered kits containing low flow showerheads and tow flow kitchen and bathcoom faucet
aerators. A spokesman reported that approximalely 36,000 kits were senl out to SPS customers but the numter sent lo Lea County was
unknown This type of program increases public awareness and aliows for greater acceplance of additional programs
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Lea County's existing ground-water sources include the four UWBs: Lea County, Capitan, Carlsbad, and Jal. The
primary water deposits in these basins include the Ogallala Aquifer, the Capitan Aquifer, the Santa Rosa Aquifer and
the Alluvial Aquifer. Each of these sources will continue to be used in the future: Methods which can be used to
increase future suppﬁes may include piping water lo Lea County, developing aquifers that are currently not used,
offsetting withdrawals through aquifer storage and recovery (ASR) projects, and increasing precipitation through
cloud seeding. Water stored in portions of the undeclared basin north of Tatum may also be tapped. Water saved
through canservation measures, while originating in existing water sources; can be considered a new water supply,
but conservation is addressed separately in Section 8.1.1 of this Plan. Surface supplies of a size large enough to
provide water for dlstnbutnon cannot be developed by traditional methods. However, increasing precipitalion through
", cloud seeding is been proven to be a means of increasing water supply in arid agricultural areas.

8.1.2.1 Deve!opment of Deep Aqu:fers

While the Ogallala is the pnmary aqunfer in Lea County there exlsl several others that could produce quality water
with some effort. One of these is the Santa Rosa, located under the Ogallala The Dockum Group, Rustler, and
Capitan Reef are olher aquifers that may provide a new water source in the Lea County. In particutar, areas where
faulting may have !ractured the rocks and increased the effective porosity of these aquifers should be investigated.
Wells at these locations may prove more productive and sustainable. The Dockum Group aquifer has the potential to
provide adequate quanlities of waler to wells for domestic and stock uses, even in areas where it is essentially
unfractured. The Dockum Group, Rustler, Capitan Reef, and other deep aquifers in Lea County will need to be
characterized in more delail, before the feasibility of using these deposits can be know and before large-scale water
production can begin; oil company drilling records can provide much of the needed information. Costs to recover
water from deep aquifers will depend on the production avaitable from each well and the pumping fevel. Exploration
costs to drill and compleie wells in deep aquifers may range from $50 to $60 per foat.

8.1.2.2 Treatment of Lower Quality Water

Lea County has fwo significant sources of lower quality water. These are produced waters associated with oil and
natural gas deposits and aquifers high in saline. Produced waters in Lea County are generally high in hydrocarbons
and other solubles. Poor quality water usually contains hlgh amounts of total dissolved solids (TDS): Most dissolved
salids are ionic compounds called salls. While salts vary in chemical composition, they act the s:mnlady and have the
much the same affects when dissolved in water. In Lea County large quantities of saline water occur in both the
Rustler and Capitan aquifers. These waters can be used in place of higher quality water for activities with low
sensitivity. If the quality of these waters can be increased sufﬁciemly. they can meet a variety of other needs.

Forinslance, produced or safine water could be supplied to nan-potable users serviced by the City of Carlsbad's
Double Eagle System. Large amounts of high quality water from the Double Eagle are now used to re-pressurize
deep, saline oil-production 2ones.? Once the water is injected into these oil zones it becomes contaminated. If
praduced water or saline water could be used for oil pressurization instead of Double Eagle water, then the quality
water would remain available for more sensilive uses. Incentives may be given to encourage Double Eagle or
petroleum campanies to drill deeper wells into saline aquifers. Alternately, the County may drill wells and supply
water to Double Eagle or may compete for the system's customers.

Desalinization refers to reducing the TDS concentration of water. Desalination of poor quality water is commonly
practiced throughout the world and is becoming more widespread in the U.S., particulady in Florida and California.
Alamogordo, New Mexico is considering such a program to provide for future needs. In 1998 there were over 10,000

8 NMOSE records labufated by Miler (1394) indicate that of the 38 water-supply wells used for secondary recovery of oil in the Capitan UWA,
17 produced water containing potable levels of chloride. Many of tha 21 others have chlorde concentration of less than S00 mll. The wells are
primarily localed immediately east of Eunice and south of Eunice along Monument Draw and Cheyenne Draw.
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desalination plants warldwide with more than 80% of them treating brackish water ‘nol seawater. The Rustler and
Capitan aqunfers store large quanhtses of hlgh TDS water lhat without treatment, will confinue to have fimited uses.

8.1.23 lmpomngWaler :
Occasionally, it has been pmposed {o pipe waler to Lea Counly from Ute Reservoir of from the Pecos River.
Recently, a project called the La Mesa Pipeline? (which is intended to convey waler from the Ogallala, north of
Amarillo, Texas to El Paso - passing near or through Lea County) has been posed as a water importing opportunity.
Itis possible that these waters could be injected into the Ogallala Aquxler in areas experiencing the greatest
drawdavwns. However, pipeline projects, by their nature, are very expenswe The quantity of water still avaflable (or

.;unclaimed) from Ute Reservoir is limited and treatment will be reqmred prior to potable use. Treating the water wil
.- add to its cost. To acquire rights to Ute water a benéficial use needs to be identified and the NMOSE does nat
recognize the storage of water in an aquifer as a beneficial use. The La Mesa Pipefine is stili seeking financial
backing and regulalory permitling, but lhe quaf ty is excellenl and litle treatmenl would be required.

!

8.1.24 Aquifer Recharge

Aquifer recharge refers to taking water from the surface and injecting it into an aquier for storage. The water may be
withdrawn at a later time for irrigation, municipal, or other use. Storing water in an aquifer allows lor a vast quanlity
of water to be deposited without evaporation losses or the construction of surface lakes or tanks. Aquifer recharge is
 being performed in neighbaring states to limit water-table declines, replenish areas where declines have been
severe, and to increase supplies. Potential sources of recharge water in Lea County include, treated wastewater
. streams and storm runoff. Treated municipal wastewater could be fe-injected up-gradient of well fields to reduce
ground-water drawdowns and infiltration galleries can be installed to help detained storm water or runoff in drainages
percolale into the Ogallala or ather aquifers.® imporied water from outsvde the County can be injected, and —~while

.. expensive- poor quality water found in various shallow formahons in Lea County, can be pumped ta the surface,

desalinized, and injected into source aqunfers

, ll 50% of the average : annual ramfall (about 8 of lhe 16 mches) in the Lea County UWB was collected :and stored in

o the ‘Ogallala Aquifer, approximately 0.7 feet of water per acre of surface collection area could be added to the aquifer

., annually Under this scenatio, a series of surface collection areas tolalmg 18 square miles could recharge about

_ one-half of the 1998 Public Water Supply use in Lea County. Aquifer recharge in the Lea County UWB from runioff
collection will mast likely occur in existing or constructed storm channels and be placed into the Ogallala Aquifer via

- infiltration wells which penetrate the overlying caprock. Recharge would have to be carefully executed 10 ensure that
local users would reap the benel’l of the efforts of the recharge and nol the users of lhe aquifer in distant areas.

.8.1.2.5 Cloud Seedmg

Cloud seeding is the process of svmulalmg clouds lo enhance ramfall Since 1971 cloud seeding has been used in
portions of Texas to augment runoff to its reservoirs.! Cloud seedmg experiments in the Big Spring area of Texas
indicated that silver iodide more than doubled the amount of rain, the seeded clouds lived 36 percent longer, and the
rain fell over an area 43 percent larger than clouds that were not.? Experimental cloud seeding in Thailand and
Cuba also had posilive results with precipitation increases of 27 and 65 percent, respeclively.' Because of Lea
County's caprock formation, fittle natural recharge may occur from cloud seeding, but the additional precipitation

would reduce the need lor pumpmg ground wate for nmgalnon In addmon aquxler recharge areas can be developed

v, . R

9 Mesa Water, Inc., 8117 Preston Road, Su:le 260W Dallas TX 75225 (214)265-4165 FAX (214)750 9773

" Environmental concems regarding polenlial changes to habilat sometimes need 10 be addressed. when naturaf drainage patlems are
allered.

N Bomar (1997)
2 Bomar (1997)
1 Bomar (1997)
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along drainage ways and playas to capture the runoff and infiltrate it into the underlying aquifers. The High Plains
Underground Water Conservation District No. 1 in Westem Texas,' operates a successful cloud seeding program.
Several New Mexico Counties already participate in this program (i.e. Quay, Curry, & Roosevelt). Lea County will
explore the possibility orworking with the High Plains District to expand its program to cover Lea County. The cost
for Lea County's participation is estimated to be $40,000 (or 10 cents per acre) based on what the current New
Mexico parficipants are paying.

8.1.3 Water Ménagemeht

In order to preserve lhe area's watef supply and -thereby- the res»dents quality of hfe lea County water users will
take an active roll in managing their 1 remaining ground water resources, espedially in the Lea County UWB. The

"avaflable water in Lea County will not be able to sustain the current withdrawal rates indefinitely. 1fin the future
withdrawal rates increase, as pro)ected by this Plan, the lives of the area's aquifers will be reduced even more
quickly. Of particular concem is the pressure being placed on the Ogallala Aquifer by pumping in Texas and the
possibility that Ogallala water may be piped out of the County. Proper management of the remaining water and the
available water rights will allow the life of the aquifer to be extended or even preserved.

3.1.3.1 Interstate Altematjves

Along the Lea County-Texas Line, water in the Ogallala Aquifer is flowing from New Mexico inlo Texas. While
Ogallala water has historically flowed inta Texas, however, because of extensive pumping in Texas, the ground-water
gradient from New Mexico into Texas has become more steep. Unlike the allocation of surface waler use via
interstate compacts, there is no agreement to coordinate the interstate use of ground water. It seems reasonable to
assume thal the same kind of equitability should be applied to the use of ground water along the State Line,
Therefore, the creation of a Regional Management Plan with the neighboring counties in Texas (Cochran, Yoakum,
Gaines, and Andrews), which details the future use of the remaining water in the Ogallala Aquifer, would be
advantageous for Lea County and Texas. Cooperative regional management of the remaining Ogallala water will
help extend the life of (or preserve} the aquifer and assure its future availability to both New Mexico' and Texas. An
interstate water management plan for the Ogaltala Aquifer along the Lea County-Texas line is envisioned to be
_essentially a "good neighbor agreement’ amived at by mutual analysis of water use and its impacts on the Ogallala.
A Regional Managemenl Plan should include coordination on at least the fallowing issues: well spacing along the
fine, distance of wells from the fine, pumping rates and scheduling, and restnctmg use in large drawdown areas.

The LCWUA has already initiated this effort by auending several ground water resource meetings in Texas, Also, in
combination with the New Mexico Interstate Stream Commission, the LCWUA has meet with representatives from
the High Plains Groundwater Conservation District No.1 and the Texas Water Development Board. As a first step in
interstate water management the LCWUA and the attending Texas interests have agreed to work towands betler
understanding the Ogallala by exchanging information. To date, the first seven chapters of this Plan have been
provided to the Texas interests and many maps and reports issued by the High Plains District have been provided to
the LCWUA.

i

8.1.3.2 State lnvoh)'emen‘t

The future demand for water as predicted by this report, wﬂl drastically deplete Lea County's water supply. Even at
demands of 40% less than those predicted herein, models show the Ogallala Aquifer will be completely dewalered in
areas by the year 2040."5 In response, the water users of Lea County (by this report and other steps) are preparing
to take action 1o stop the depletion, especially in areas overlying the Ogallala. Since the Ogallala lies almost
completely within the Lea County UWB, effective administration of the Basin by the NMOSE can contribute to the

* High P1ains Underground Water Distrct No. 1, 2330 Avenue Q, Lubbock, TX 79405-1499, (806)762-0131, FAX (806)762-1834
'S tusharrafieh and Chudnofi (1999}
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County’s efforts. This Plan and subsequent water planning within the County will be based on predtcnons of future
withdrawals from the Ogallala. These predicted withdrawals are based on currently held water rights and water
diversions. The accuracy of these predictions and the ability of the County to plan for water usage will be impaired if
additional water rights are attained in the Lea County UWB. To prevent the development of additional rights in the
Lea Caounty UWB, the NMOSE shou(d mmedaate!y c!ose the Basm to new appropnatons

8.1.3.3 County-Wde Programs -

lf the Lea Counly UWB is not closed another issue of concem is created when a farmer (or other uset) uses new
more efficient application methods which causes less water ta be used. The amaunt of water saved or atificially
recharged by the farmer could be available for appropriation by new users. Closing the basin will allow the County to
develop alternatives to increase supply and decrease demand, without having to be concemed about new
appropriators developing water made available through conservation or diverting water added through artificial

~ recharge projects. Basin closure will help extend the life of the aquifer, with the ultimate goal being to develop a

_ sustainable supply.- I addition to basin closure, the County should also consider passing erdinances discouraging
exportation of appropriated waler to users outside the county. Other municipalities have been successful in passing
such ordinances and lhey have reported a sngmﬁcant reducnon in exportabon of their waler

The residents of Lea County have already iniliated management of the County‘s water by the formmg the LCWUA.
The LCWUA will play a major role in future water management. However, the work ‘Tequired to manage water

. throughout the County will be extensive and continuous. In order to implement county-wide water management
programs, it will be necessary for the LCWUA to have technical assistance. A few options to accomplish this include
the following. Engineering consultants could be utilized much as they are now. The level of their involvement would
depend on the funding available and could vary from year to year. Another option is a full-ime technical employee.
_This persan may be an emplayee of the LCWUA'S or an emplayee af Lea County. A County emplayee could direct a
Lea County Water Resources Depariment under the administzation of the Lea County Manager and coordinate water

" management efiorts between the many water-using entities within the County. Such enlities will include

municipaliies who will likely wish to manage portions of any water management plan at their local level. Other local
- enlities include domeslic water systems and cooperatives, the local soil conservation district, and large water users
.and water using industry associations. -Some of the water resaurce programs, which are anticipated ta require
management on a county-wide basis, are listed below.

Aquifer Moniloring

Measurement of ground water supplies can be pen‘ormed by penodlcaﬂy recordmg depth to water in selected wells
: . across the County. Since such a method may be sporadic and unreliable |f left to individual well owners,
lmplementahon would be most effective if performed under a countywude program with trained personnel. This way
~ the information would be more precisely and consistently measured, recorded, analyzed, and disseminated. Areas

" where ground-water declines are large should be monitored most often. Monitoring should inciude comprehensive
geographical lacating and water source (i.e. aquifer) referencing, perhaps with GIS computer software. [ changes in
water depth information are recorded correctly, updating numerical models to simulate and predict water-level
changes can be performed more quickly, allowing changes to be made in the management of the aquifer, if
necessary. Making information available on the fluctuations in ground water will help all parties in Lea County
. understand how the aqurfers are respondmg to conservatjon eﬁorts ; ‘

' ’Waler quahty is also |mporlant to assess the amounl of waler resources avanlable in the County Whnle measuiing
aquifer levels regular water samples can be taken and subsequently festedin a laboratory‘ or making field
measurements of specific conductance, and other parameters. Such a samplingftesting program would describe the

16 ta which case, LCWUA's legdl status wil need to change.
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aquifer’s quality. The complete program to monitor aquifer slorage and quality is more specifically described in
TABLE 8-3.

Ground-Waler Flow Modeling

Future ground weler availability and saturated thickness of the aquifers in the Lea County can be estimated using the
ground water flow model developed by the NMOSE.!7 Model simulation can be performed to assess different
pumping scenarios and account for existing and potential wells in Texas and New Mexico, as well as the addition of
water to the aquifer via artificial storage projects. The mode! will allow for informed management when deciding
where ground water developmenl should be increased or decreased in order to make the supply sustainable.

Well Inven_tom’ng & Sealing

By constructing an inventory of producing and abandoned water and oil wells across Lea County many instances of
aquifer contamination can be avoided. Abandoned wells need lo be plugged because their completions may be
poor. Deeper wells with poor completions can allow high-head, poor-quality water to dlscharge into overlying
aquifers of high quality water. A plugging and abandonment program will reduce the mixing of water between
aquifers. The goal of a well plugging program is to prevent contamination and restore, as far as possible, the aquifer
to original hydrogeologic conditions. A well inventory can recorded wells with latitude and longitude locations in a GIS
format 1o help geographically identify possible sources when contaminalion is detected. A wellinventory in GIS
format will also facilitate the Aquifer Monitoring and Ground-Water Flow Monitaring programs as described above.

[miqation Efficiency

Several County-wide programs can help conserve imigation water. Any program to make irrigation mora efficient will
need to be coordinated with the Lea County Sail Conservation District, because the District has already developed
chanrels of communication and rapport within the area's irrigation industry.- A program to find and disseminate
funding to farmers for changing center-pivot sprinklers to LEPA systems will be important. Monitoring soil moisture

* throughout the County and reporting the data to farmers so they can adjust their irrigation rates will also be impartant.
In addition, information on the most recent methods for efficient irrigation and drought-res:stant crops need to
continue to be made available.

Public Information/Education

A public awareness program can inform the public of the need and methods for water management and

* conservation. The program will need to include public information announcements for various conservation
programs, soil moisture reports, and suggested imigation frequencies. The program should be organized in such a
way that facilitates individual water management and conservation plans for the towns and cities located within Lea
County.

8.1.3.4 Municipal Management

Fundamental municipal water management practices include accurate measurement of water use and water
supplies, and establishing waler rates to pay for system maintenance. Progressive water management will occur
when individual water systems take responsibility for not only obtaining and supplying water, but for making sure it is
efficiently used as well. The water use audit that this plan advocates will be the first step the municipalities can take
in better tracking the water consumption in Lea County. Conservation measures such as inclining-block rate

T Musharrafieh and Chudnoif {1999)
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structures and elimination of leaks in distribution systems are often managed best by each mumupaﬁty or water
association, In addition, effluent reuse is besl admnmstered by each treatment facility. -

Water Pricing

White inclining-block rate structures have shown {o be one of the best means to conserve water, it will be up to each
municipality to detemmine what those rates are. An mchmng-block rate structure, as well as an accompanying water
system audi t, is dnscussed in Secbon 8 1 12 above .

Reducing Systern Losses

Infrastructure maintenance and Operahon, whlch must be performed by focal water syslems, can also be important
conservation programs. Water systems need to monitor quantities of water pumped verses quantities of water
metered (at the paint of use) and look for areas that have high discrepancies between the twa. Differences between
what's pumped and whal's used indicate leaking distribution lines or filings. Areas where leaky lines are known or
suspected should be repaired or replaced. [n addition, some systems have reporied leaking storage tanks and high
(>250 gpd) per capita water use. High per capila waler use can indicate inadequate metering. Many municipal water
systems in Lea County have recently pen‘onned ‘major upgrades/repairs or are planninig such improvements. Close
contact between the various water systems in Lea County and municipal personnel will be maintained in order to
compare quantities of per capita water use and the effectiveness of different water conservation measures. In

“addition, Lea County communities can work together to obtain utlhty upgrade funding grants that are available from
state and federal agencies. .

Wastewaler Reuse

* There are six WWTPs in Lea County thal serve aver 500 people each. -Combined they serve a population of about

55,000 and produce somewhere between 6,000 to 7,000 acre-feet of effiuent per year. If this effluent can be used to

. Teplace high quality water, currently used for imigation, the high quality water can be saved. About 5,500 acre-feet of
municipal wastewater effluent in Lea County is now being used for non-edible crop irrigation, so reuse is not a new
idea to residents. However, to deliver effluent to places of application, pumps and pipefines are usually required. In
addition, before effluent can be used on golf courses or parks, or any other place with public access, it must be
disinfected. Maintenance and operation must be performed on pumps and disinfection facilities. Communities will
need to alter their staffing and budgets to provide manpower and money. Several communities in New Mexico make

-~ use of readily available federal dollars for these types of expenses. f the remaining effluent and any new effluent
were diverted fo imgation uses an additionat 1,500 acre-feet of high quality water will be saved per year.
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TABLE 8-3: WATER MONITORING PROGRAM

The following is a plan to monitor ground-wates levels and ground-waler quality throughout the Lea County UWB. The County
may eventually expand the monitoring program to cover other UWAS of concern.

e e Lt o o on T s tn, e Wik Level Monltoding s S v Eo t 5 B3 T R RTT b
1) To allow for comparisans with histofical data, the monitoring program should initialy focus on all wells that have been
used for monitoring by the USGS. Monitorng can be expanded ta indude ather wells, based on need for data.

- LI

2.) Forms should be developed that allow for the consistent recording of data in the field. The data should be maintained in
a computer spreadsheet so it will be available for analysis and modeling.

3.) To allow the aquifer time to s.l‘abale“e aﬁef irigation season, watetrJevel measurements should be made in the months of
December and January. ‘ ‘ T Co

4)A ground-waler fevel meniloring program could be implemented for peak perlads during the irrigalion season. However,
the monitoring well network cannol include wells that are being used for imigaBion or wells within imigafion well cone-of-
depressions. ) .

i i T a e . . ety - Water Quality Monitoring: 4ol stk o
1)) Water-quality monitoring should be performed during tha irigation season, because purging will not be required if the
wells are requlady in use. . - '

e el e WETOr L inad R
aoe NI RN AL -

2.) When collecting ground-water samples for water quality analysis from inactive wells, make sure that at feast three well
volumes of waler ae purged from the well prior to collection. A well volume is the quantity of water stored in the casing
from the water table {o the fotal well depth

~Background Well Dala; ;- "< :|"" - -Watér-Level Monitoring Data - .-
o  verfy or record location (latitude | «
and longitude) of each well using a
Global Positioning System (GPS)

. Waler-Quality Monitoring Data’::
use a calibrated instrument (well | «  calibrate  pH  and  specific
sounder) 10 measure the non-pumping | conductance meters &t the beginning
depth to water to the nearest 0.1 foot | of each day .

o below Ihe designated measuring point?
e use a GPS to delermine the i .
measuring poinl elevalion to the | ¢  subtract the depth to waler from
nearest 1 fool, or 0.1 foot if possible the measuring point elevation to obtain
the elevation of the water surdace

e tecord the clevation of the land ‘ .
sudace adjacenl to the well, by | o record any changes to lhe
measuring lo the nearest 0.1 fool | measuring  point  elevation, i

purge (pump) three well volumes
from the well, if the well is nol already
in use

use a one-fiter beaker to collect
the water sample (make sure the
beaker is clean, and nnse it several

belcw the measuring point elevation

e describe the precise location at
each well from which the depth to
waler will be measured during each
monitoring evenl

«  research well completion data for
each well: include date dilled, lotal
depth, casing size. and screened
inferval

applicable, and provide new elevation
i necessary

«  monitoring of all wells should be
pedormed within a relatively short
period of time (1 to 3 weceks)

« record the time the year, month,
day, and time each measurement is
made

times with the waler from the well 1o be
sampled)

e measure and record pH, spectfic
conductanca, and temperature®

e include visual observation of
waler color and sedimeni content {i.e.
hazy, dear, cloudy)

s record the time the year, month,
day, and time each measurement is
made

The cost for a good well sounder, calibrated in 0.01 foot increments, ranges from $600 10 $1,000.

*Field-grade Specific Conduclance ond pH melers cost from $350 to $500 and from $400 to $600 respectively. Temgerature

¢can be measured with a good $35 thermometer or a $115 thermocouple.
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8.2 ALTERNATIVE EVALUATIONS

8.2.1- - Conservation Alternatives

Because of lheifsimilarity, the conservation altematives for irrigated agﬁcultﬂm and municipal and industrial use are
evaluated together below. Their evaluations are summarized individually in TABLE 84. '

Technical Feasibility

Whether it be for irrigated agriculture, urban landscaping, indoor residential use, or large water users, the
conservation altenatives discussed in this Plan are non-comphcated technically feasnble steps that have the
vpotenhal to save large amounts of waler. - : -

Political Feas:bihy

Political resistance to new initiatives is often dlrectly related to the inconvenience residents feel or anticipate from a
program. The inconvenience felt by most Lea County residents will be small for many of the conservation programs
with the highest retums, such as such as those for irrigation and large users. Careful education and aggressive
funding incentives will help to make such |nmahves feasible nol only to urbanlsuburban residents, but to famers and
large water using business owners as well.

Sacial And "Cultural Impacts

The replacement of high water consuming landscaping with low water vegetation can have an unpleasant aesthetic
impact on some residents.- Many inhabitants of the westem United States have come to assaciate green, lush
landscaping with affluence and a high quality of fiving. However, if care is taken when designing and placing new
landscaping, particularly at public facilities, people will see and appreciale the beauty and tastefulness that can be
embadied in southwestem landscapmg

| Conflicts can occur when some users spend time and expenses to implement conservanon methods, while their
neighbor(s) does not.

Financial Feasibility ST

In the long run most all conservation methods are financially feasible, because future savings in pumping energy and
water supply longevity offset initial costs. . Aggressively seeking funding and finding innovative ways to finance or
subsidize conservation investments can help to reduce the impact of initial costs. For instance, tax rebates or cash-
back programs for installing LEPA systems or for changing out high water using appliances and residential water
fixtures can lesson the financial blow. The public must be educated and informed about the financial assistance
available for conservatton programs lo be eﬁeclwe

Irm)lementanon Schedule

Conservation measures can be implemented over a range of intervals. LEPA conversions, dryland-cropping
changes, landscaping irrigation changes, waler pricing structures and residential water fixlure/appliance
replacements can be planned and initiated within several years of acceptance of a water management plan. The
programs setup to facilitate these occurrences will need to be actively pursued for many years, as changes in use will
take time to occur. Other programs such as public education, moisture monitoring and imgation frequency
announcements will need to be a penmanent fixture in the lives of Lea County residents.
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Physical, Hydrological, and Environmental Impacts

Reducing the amount of water used for irigation will reduce the quantity of retum flow." As a 35% reduction in water
use may be obtained through the use of LEPA systems, and as the application of excess water will be minimized
through irrigation modifications based on soil moisture monitoring, it is conceivable that the retum flow from
agricultural irigation could be reduced by more than 35%. However - instead of being pumped and retumed to the
aquifer, this water (the reduced return flow amount) will simply remain stored in the aquifer because it was never

pumped in the first place.

A ]

TABLE 8-4: EVALUATION OF WATER CONSERVATION ALTERNATIVES

Good potenﬁal Fair - Costs ta
energy savings changeto LEPA | period ininitial
will act as an can be peohibitive | year, pilot
feasible incentive 1o some programs may be
required
Good - non- Fair- Medium ~ Good - cost to 2002 - planning Low - none
complicated, conservation southwestem change watering period should expected
1] technically measures can landscapingis not | systemis Identify priority
feasible cause aasthetically moderate, costlo | areas
inconvenienca for | pleasingtosome | change . . -
users people landscapng is
moderate
Good - non- Fair- Medium -~ low Good -costs are | 2002 - Low - none
complicated, conservation water flow can fow and can be educational expected
technically measures can cause funded programs in year
feasible cause . inconvenience for 2001 can precede
inconvenience for | users implementation
users
Good - can be Good - potentiat Low - no lo little Fair - depending 2003 to 2005 - Low - none
=+ | complicated, savings in cost impact expected on scale required, | audits conducted | expected
1 technically and energy wil -| impact o in 2002
feasible actas an overhead costs
incenlive can be phased

8.2.2

Development Alternatives

The altematives dealing with increased water supply (saline aquifers, importing water, aquifer recharge, deep
aquifers, and cloud seeding) are discussed separalely below, because of their uniqueness. Their evaluations are

summarized in TABLE 8-5.
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8.2.2.1 Deep Aquifers

Technical Feasibility

Development of deep aquifers, such as the Dockum Group and Capitan Reel aqunfers is techmcally feasible through
the use of common drilling techniques. - Some hydrogeological investigation will be requnred hawever, as fittle is
known about these aquifers. For instance, there is conflicting data on the yields thal can be expected.

Political Feasibility ‘ A )

 Since the Dpc;kum Group is not developed, the political problems associated with its usé are bekieved to be few.

" However, there are some indications that areas of the aquifer may have been contaminated. Political Issues could
arise if development of the aquifer is hindered due lo contamination by the oil and gas or other industries.

Social And Cultural Impacts

' Soc:al and oultural impacts associated thh the developmentof this aquer should be positive, as it could improve the
longevity of other water sources in Lea County.

Financial Feasibility

Since wells may have to be drilled to over 700 feet, the cost of developing deep aquders wﬂl be more expenswe than
the Ogallala. While this depth is greater than most current wells in Lea County, the cost is still much cheaper than a
few of the altematives that will be mentioned later. While data indicates that the water quality of the Dockum Group

is good if treatment is requtred it wil lessen !he f nanc;al feasmlhty of this optnon

'.Implementat/on Schedule Y

1

In order to determine the patential for future development of the Dockum Aquifer pilot studies at several locations
should begin in the next 5 years. If pilot studies indicate that development will be beneficial, the observed depletion
rates of the Ogallala could detennine an implementation schedule.

Physical_Hydrological, and Environmental Impacts

Physical impacts caused by development of the Dockum Aquxfer will most likely be limited (o areas of well and
pipeline installations. A hydrological impact that could occur is drawdown of the Ogallala Aquifer in areas where the
two aquifers are connected. This effect can be observed by monitoring the Ogallala in areas of Dockum
development. -Environmental impacts that might occur include mobilization of existing contamination in the aquiler, if
it exists.

8.2.2.2 Treatment of Lower Quality Water

Technical Feasibi!ity oy

HENER T

The technology for dnllmg weﬂs into deep sar ine water depos:ts has been around for many years and is commonly
used. Welis could also be dug into deposits known to be contaminated with hydrocarbons and other solubles. Care
must be taken that the wells are completed properly so that mixing of water between different aquifers does nat occur
by short-circuiting through the well annulus. A pilot project is proposed early on to determine the technical faasibility
of treating produced waters.
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Desalinization processes are an established and well-used technology. Many pre-packaged plants are sold pre-
assembled or with minor assembly are available for small to medium flow rales.

Political Feasibility

Because of the extra costs involvéd._ oil and gas companies may resist initiatives to use lower quality aquifers for
secondary oil recovery water. However, {ransitioning to lower quality water sources would give the companies good
public exposure.

Since Lea County would like to ensure that all the high quality waters in the County are used for appropriate
purposes, an agreement may be required between the LCWUA and end users regarrf ing the exchange of water from
within the County..

Social And Cultural Impacts

The use of lower quality water for non-potable uses will have no impact on social or cﬁltural aspects of the [ives of
Lea County residents. However, lower quality water may have unpleasant tastes and odors when compared to the
“sweel” waters of the Ogallala.

Financial Feasibility

Wells that go deeper are more expensnve but with the oil and gas industry and its associated deep drilling abifity
already present in Lea County, prices for drilling deep wells wilt be much more reasonable than for most other
locations. Actual costs will vary depending on location and deplh

Water desalinization is expensive. Currentcosts for desalination plants range from $300K for 25,000 gpd (28 ac-
ft/yr) to $20 million for a 10 mgpd (11,200 ac-ft/yr) Los Angeles built a $15.5 million plant and raised household bills
from $11/month to $29 amonth. In St. Petersburg, Florida the $20 million plant producing 10 mgpd is expected lo
cost users about $5 per 1000 gal. (The original estimate was $1.50 per 1000 gal.).

Implementation Schedule

A state funded pilot project will determine the feasibility and possible implementation of the treatment of produced
waters.

Physical Hydrological_and Environmental Impacls

Installation of new wells could result in some short-temm physical and environmental impact.

The waste brine will have to be disposed from a desalination plant. Deep well injection of brine is a comman
altemative, although lined evaporative and disposal pits or landfills may be more cost effective.

Hydrologically, the extent of groundwater depletions in the area of secondary recovery of oil would subside or cease
to exist. Reduction in use by the Double Eagle system would reduce the rate of groundwater decline in the system's
well field area. However, installation of an adjoining or competitive system would likely cause some short-term
environmental |mpacls during system construction.

8.22.3 Importing Water

Technical Feasibility
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It is technically feasible 1o pipe water to Lea County from an outside source, such as the Ule Resewoar or the Pecos
River; however, appropriations are not available from either of locations. .There are few appropriations available from
other UWAs outside of Lea County.

Political Feasibility

Piping water {o Lea County from outside sources will be po!iﬁélly difficutt, as.dep!eﬁng water tz;bies throughout New
Mexico has made water a sensilive public and legal issue. Altempls to move water from one area to another have
typically met with strong opposition.

Soc:al And Cuttural lmpacts

No direct soczal of ecanomic impacts are foreseen. “Hawever, such a pmject could cause mdtrect socua! impacts as
the economic gain from additional waler in one area may result in an economic loss where the water supply is
decreased.

Fmanc:al Feas;bmﬁ/

The costs for such a project are very high and would requ:re outside funding. Costs have been estimated fo be $4 10
$6 for every 1000 gallons. Eavironmental impacts studies {or similar projects have approached $1 million alone.

Implementation Schedule

Piping water on a large scale will take many years of pianning and funding preparation.

Physical, Hydrological, and Environmental Impacls

Physical impacts of such a project would most likely be limited to construction phase' ofan ﬁnderground pipeline.
Hydrological impact would accur to the area from which water would be withdrawn. Environmental impacts would
most fikely occur dunng the construcnon phase and rmght require mitigation. .

8.2.2.4 Aquifer Recharge *

' Technical Feasibility

Increasing available water supply through aquifer recharge is widespread throughout the southwestem United States.
. El Paso, Texas and Tucson, Arizona are now injecting treated wastewater into their - aquifer supply. if rechargeis
-performed with wastewater care needs to be taken to assure the water has been trealed well, including removal of
-any pathogenic organisms or viruses. ‘Chemica compallbuhly between water i in the aquufer and reclaimed effluent is
- also a concem. " Wastewater lreanng technolagy is comman, well understood, and widely used. For either
wastewater or stormwater, the major problem that occurs is clogging the subsurface soil surrounding injection wells
with fines that settle/filter out of the injection water. A carelully engineered system must be used to avoid this
problem. Praper operation and maintenance of the system is required to keep the system working. Since the
average rainfall is 12 to 16 inches throughout the county and there are large expanses of vacant land at locations
where the aquifer is within 200 feet of the land surface, storm water recharge seems particularly feasible. Storm
recharge areas can be large or small scale and should be sited in areas of nalural runoff or accumulation and,
ideally, near high water use areas, such as irrigated farmland and municipal well fields.

Political Feasibility
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Public fear of contagious disease may hinder recharge with wastewater. If this occurs as an obstacle, public
education can be used to ease concems. Coordination with landowners is the only political obstacle foreseen for
recharge from storm water.

Social And Cultural Impacts

No significant social or cultural impacts are anticipated.

Financial Feasibility

The construction cost of an unlined system that could capture and recharge 40 ac-ftfyris about $250,000. This
system would use 4 injection wells and a 200-gpm-injection pump with filter system. The use of a 40-acre gravity
system will have decreased recharge ability, due to evaporation losses, and will cost about $180,000 to construct.

Implementation Schedule

A 5 to 10 acre pilot study project could be implemented. If this were to occur in the next two years, then 24 months of
data could be obtained and made available for full-scale design by the year 2005. Land/rght-of-way acquisition,
design, and construction can be performed within 18 to 24 months.

Physical, Hydrological, and Environmental Impacts

Loss of habitat and environmental concems should be studied prior to siting recharge areas. Recharge should be
studied to assure that the existing water quality of the aquifer and recharge area is not adversely impacted.

8.2.2.5 Cloud Seeding

Technical Feasibility

Cloud seeding weather modifications have been perfonned in parts of the U. S for over 30 years. Many westem
states currently have active programs. Roosevelt, Curry, and Quay Counties, New Mexico have been part of the
Texas High Plains Underground Water Conservation District No. 1 precipitation enhancement program since 1997.
Althoughiitis difficult to fully identify and measure the effects of cloud seeding programs, mast report positive results.

Political Feasibility

Polilical opposition may be generaled ifitis felt that precipitation is bemg taken from one area and given to another.

If cloud seeding is perfarmed according to specific regulations, as is the case in Texas and many other states, the

political feasibility is greatly increased. Texas considers the recent expansion of the cloud seeding into the three
“previously referenced New Mexico counties as a benefit to farms located in Texas near the border with New Mexico.
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TABLE 8-5:_ EVALUATION OF WATER DEVELOPMENT ALTERNATIVES
drilinginLea
County are |
compelitive”
. for future
. B R program
Good - used Good - na .. Medium - Poor-small - | - Piol study - Medium -
extensively “adverse .. lasteand . osclle V{2001 - brine from
theoughout fesponses to odorof public’ |~ desalination fesults of pilol process must
the werld this toplc ~ supply would planisare studyto - be disposed.
during public | . <changeand . ~.affordable, determine Spedific
meetings some might large scale costs in order hydrologic
.« find | . systemsmay to determine effects of
" objectionable |.  becost feasibility of pumping
o " prohibitive future sdine
programs. aquifers are
: nol known
Good - Poor - High - Poor - costs Long-tem, a High -
pipeline impadis the . lransporting exceedthe ltof - impacts .
transportis area from " waler from an capability of planning, would occur
common - - which water is areacan Lea County, {unding, and as result of
taken . ' . iimpact its outside ' construction plpeline
. socloeconomi | - funding required. construction.
¢ outfook required
Good - Good - would Low -use of Good-small .| . Piolstudy - Mediurm -
propert be a benefit precipitation to medium (2003} -a landforms
engineered to all areas is much less scale projects pilct study would be
systems are served objectionable are affordable should prove altered for
used than lrealed effecliveness coflection
throughout . .. wastewater for future areas.
the U.S. - ' - _peogram ..
- Good - most -Good - Texas - Medum - Fair lo Good - 2002-The ; Medium -
weslem has been some view ~ participation Texas High increased
States have seeding for cloud seeding in Texas High Plain program precipitation
” had active 30 years, all as un-natura Plain program should first be €an cause
' plans for a farming areas oc waler is affordable. contacted damaging
number of inLCUWA robbing. Implementatic | .  regarding the runoff in
. years should be - ' o ncf new potential for - unprotected
. includad programis "Lea Counlyto areas.
- - cost " becomea -
prohititive. participant
Social And Culfural Impaclts

Opponents 1o cloud seeding may arise due to p

r

hilosophical issues of altering natural weather pattemns.
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Financial Feasibility

Curry, Roosevelt, and Quay counties pay a percentage of the cost of the Texas program based on the number of
acres each has in the whole target area.  If Lea County were to target 400,000 acres for clouding seeding and was
able to enter the Texas-based program, the Lea County targel area would comprise approximately 4 percent of the
total Texas program target area. At an estimated $1 million cost per season for the enlire cloud seeding program,
the cost te Lea County would be $40.000 per year or $0.10 per acre. If Lea County were required to start its own
program the costs would likely be too high to implement.. Funding for the program in the other referenced New
Mexico counties is through the Soil Conservation Service. Funding may also be available for Lea County.

Implementation Schedile

The Texas High Plains Underground Water Conservation District No. 1 precipitation enhancement proQ'rém should
be contacted during 2001 to determine if Lea County could become a member of the program. 1tis possible that Lea
County could be part of a precipitation program as early as year 2002. .

Physical_ Hydrological, and Environmental impacts

Potential impacts include flooding and silver iodide residues; however, a properly regulaied and managed program
will minimize the potential for either of these impacts to occur.

8.23 Management Alternatives

Probably the most important role to be played by water resource management in Lea County will be the securing of
funding for the required programs and initiatives. Support will be available from state and federal agencies, but the
County - and the municipalities, businesses, and people of Lea County must pay for a {arge podticn. Each layer of
management is discussed separately. Evaluations of the management alternatives are summarized in TABLE 8-8.
8.2.3.1 Interstate Alternatives

Technical Feasibility

There is no technical reason why interstate management of the Ogallala cannot take place. It would be beneficial to
both Lea County and adjoining Texas counlies if ground-water information were shared. Cooperation between all
entities would produce the best resulls. :

Political Feasibitity '

Arranging for an interstate compact is complicated and time consuming. Many people need to be involved, including
politicians, engineers/hydrogeologists, bureaucrats, and lawyers. Many issues have the potential to create
roadblocks. Still more benefits than impacts are available - even for Texas.

Social And Cultural Impacls

No social or cultural impacts are known.

Financial Feasibility

Since Texas bump's more water than New Mexico, the largest financial impact will be in Texas. However, technical
and legal consultants will need to be employed and County staff will need to commit considerable resources.
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Implementation Schedule

- Planning for interstate discussion can begin _imn}éd_htély.

Physical, Hydrological, and Environmental Impacts . . -
© No negalive impacts are foreseen.
8.2.3.2 State lnvolvement

Technical Feasibility

’ The State has been pro-actwe in creatmg models of known aqunfers inlea County

Polmca! Feas:b:lﬂ

Thls 40-Year Water Plan in being prepared in response to State recommendations. -State agencies are very eager
for municipalities to become mare active in conserving water.

Social and Cultural Impacts
No sacial or cultural impacts ace foreseen.

Financial Feasibility

The Interstate Stream Commission and the State Engmeer have appropnated funds for Plans such as this one and
other programs to encourage water conservatton

Implementalion Schedu{e

Approval of this Planis anticipated to occurlaler mls yéar.'

- Physical_Hydrofogical,_and Envirohmehté) lrﬁpéds; ‘

‘No impacts are foreseen.

8.2.3.3 Cgunty Management “ ‘

The LCWUA, or Lea County itself,is ideal lo imb?érﬁe‘zh't and oversee a waler u$é rﬁanagémenl program for the
Caunty. Personnel, either consultants or county staff, will be required to address future water issues and implerment

the program, including {but not limited to) conservation practices, aquifer monitoring, tesling for waler quality, soil
moisture and drought monitoring, and implementing drought contingency plans.

Technical Feasibility

There villi be technical obstacles to overcome in piecing together a County-wide management program, such as
- making sure collected data is in a format that can be used by hydraulic and geographlc computer software.
. However, all of the technology required i is used and proven.
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Political Feasibili

The biggest political problem will liely occur if propositions for increasing taxes to raise needed money are made.
For other issues, the LCWUA consists of representatives from most all water resource stakeholders in Lea County,
so communication pathways are established if political conflicts should arise within the County. Further, incentive is
given to all segments of the County's business and civic enlerprises to cooperate towards waler resource goals,
because they all will benefil from dependable long-term water supplies. Together the County and the LCWUA have
the tools required to pull together the area's varied political and business interests to achieve effective water
management.

Social And Cultural Impacls

Water management and conservation can foster a wide variety of reactionary attitudes within the populace affected.
This can be especially true in rural areas. It will be more difficult to get education and public information programs to
the rural parts of Lea County than it will be to get those same programs to residents of municipalities or members of
water cooperatives. Keeping the rural population informed and educated will likely fall to the County/LCWUA.

Financial Feasibility

Costs to staff a fulltime water resources department are substantial and recurring. Some of the items include salary
($3545K), transportation, office space, office equipment, laboratory space and equipment or independent laboratory
fees, and tools. These costs can be shared by all in Lea County through the use of water bill surcharges, property
taxes, or sales taxes, to name a few.

Implementation Schedule

A ground-water data collection program can be implemented within the first year of plan appioval, but it may take 3 to
five years to develop a sufficient well network. Ground-water flow modeling should be implemented within 2 years
after a preliminary well network is arranged.

Physical, Hydrological, and Environmental Impacts

Hydrologically, a better understanding of the Lea County aquifers will result from this alternative. Information
obtained will greatly increase the ability of hydrogeologists/engineers to assess the sustainabifity of water supplies in
Lea County.

Management and conservation measures afforded by a County staff person(s) are expected to decrease the rate at
which aquifers in Lea County are depleting. Environmental impacts are unclear, but a technical staff person will be
able to perform/coordinate their identification and mitigation if necessary.

8.2.3.4 Municipal

Technical Feasibility

Reduction of municipal waler use is very feasible, as illustrated by many cities in the U.S. over the last 10-15 years."
Water efficient fixtures and appliances are now commonly available and even required in many cases by federal law.
Several cities across the southwest have also offered incentives for homeawners to remove high-waler use
landscaping and replace it with xeri-scaping. The challenge in Lea County is lo get older established homeowners to
make the effort to change out existing fixtures and established landscaping. The municipal water audits that will

'¥ Maybe the best example is Tucson, Arizona.
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occurin 2001 will help the LCWUA see where lhe watef is bemg consumed and will be an mvaluable tool in
encouragmg conservation. :

Political Feasibility

Each commumty will face resistance to increasing pnces of waler. Large users who will be especially hard hit by an
escalating Indnnmg Block pricing scheme may be especially vocal. However, if all the municipal systems inLea
County sel rates in a like manner price mcreases mll appear fair.

. Social And Cullural Impacts
~ No social or cultural impacts are expected.

Fmanaal Feasr'bﬂ:ty

' Methods of reducing mumapal water use tend fo be low cost altemabves The more expensuve programs may offer
finandial incentives to users, such as waler bill reductions, so the city does not need to come up with cashin
advance. The impact of water bill reductions needs to be figured into water rales when establishing a new Inclining-
- Block rate system. State and federal grants are ava1able for education programs and a large amount of educational
mformahon is available free on the Intemet. -

' lmplemenfaf:on Schedule _

City specific analysis will need to be made before introducing many of the suggested altematives. However,
municipal waster use reduction programs should begin as soon as possible after they are planned. Once initiated,
.reductions can normally be measured w;thln the first year of an implementing the programs

Physical, Hydroloq:calLand Enwmnmenta! Impacts 4 '

‘Negative impacts are not foreseen.
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TABLE 8-6; EVALUATION OF WATER MANAGEMENT ALTERNATIVES_

By Adverse Soc' f;::

" Finandial,.
) Feasibility

. - IR R e et R . " I
Good - Texas and Falr legd issues | Low-impacts 1o Good - interaction 2002 - Meetings Low - none are
New Mexica are concemingwaler | sodal and cultural | between enlities and planning expecled
both working have occurred groups e not in Texas & New should be
towards the same | between New expected. Mexico has conducted in
goals, using the Mexico and Texas occurred, Costs 2001,
same lechnology | inthapast. Local for future
prejudices must coordinalion
be overcome. should be low.
Good - The Good - The Low -impacts are | Good - The ISC 2001 - Approvad Low - none are
| NMOSE has Regional Water not expected and NMOSE have | of the Water Ptan | expected
dready prepared | Planis being amandate and and closure of the
.| Historic and future | prepared in funding fo be LCUWA are
"| models ofthe LC- | response to the lnvolved insuch | essential steps.
. UWA ISC/NMOSE. .| programs. )

-] Good - Continued | Good - Mosllocat | Low -impacts are | Fair—whie Lea. 2001 - The Low - none are
utiization of political interests | not expected County/LCWUA acceptance and expecled
consultants or are represented are capable of implementalion of
additionof anin- | on the LCWUA. supporting and the Water Plan
house technical soficiting funding, | will be the
professional will tax increases are | County's first step
sokidify the never popular, fomanaging the -

County's and the County’s water,

LCWUA's
¥ . capabilities.
‘Municipat | Good - Good - Lea Low - resistance | Fair- 2001 - Low - none are
oo experienced staff | County will occur, but Management Management at expected
- and consullants municipaliies are | education will programs wdl local levels can
s serve Lea County | small scale well increase need impact local begin even before
: municipalities. operated entities. | awareness & gain | budgets. Funding | approval of the

support may best be Water Plan.
provided al the
+) county level.
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8.3 SAMPLE IMPLEMENTATION SCHEDULE ™

Year

2001

. 2002

2004

2005

2000 .

2003

Maijor lasks and limetable for the recommended planis as follows. This schedule is provided as
. anexampleonly. The LCWUB will determine actua implementation schedule. ARl capital
' projects implementation will depend on available {uncing. .

‘Task '
1) Final approval and aoceplance of lhe 40 Year Water Plan
1) Pnon(:ze allematwes and schedule implementation.
2) Assess and pursve funding for priorifized altemalives.
3) Perdform municipal water usage audits. .
4) Begin public awareness educational program.
5) Begin assessmen! of deep aqurfer deve!opmen(
6) Assess ol recovery waler use in Lea Counly
7) Address ownership of manufactured water
8) Assess groundwaler daia collection and flow model ng pfogrzn

" . 1} Assess mumapai waler conservation measures

2) Assess County Drought Management Plan

* 3) Start Water Plan implementation lunding measures

4] Pursue entrance inlo existing cloud seeding program
5) Assess audit resulls and make recommendations.
6) Add possible lechmw staff,

1) lmplement mumclpa! water oonservauon measures
2} Implement County Drought Management Plan
J} Plan best-method irrgation practices program

" 4) Stad cloud seeding program If viable option in 2001

5) Pian atternatives for oil recovery water use in Lea County

1) Pursue best-method irrigalion program pilot studies :
2} Plan precipitation collection and aquifer recharge pilol study .
3} Pursue altematives for ol reoovery water use in Lea County .

1) Plan small-scale desatination plant. i

2) Conduct additional best-method irrigation program pilot studies

J) Construct precipitation coflection and aguifer recharge pilot study

4) Cenlinue implementation of alternatives for ol recovery waleruse in Lea
Counly :

I) Ccnslmd smaﬂ sca!e d&sahnatxon plant with new well(s).
2) Begin precipitation collection and aquifer recharge pdol
“sludy

84. DROUGHT
MANAGEMENT PLAN

-Acute periods of drought

have accurred in Lea
County during 1917, 1924,
1938, 1945, 1954, 1967,
and 2000, once every

- decade. But, longer less

intense variances occur

.also. Precipitation recards
- for Hobbs and Tatum
.indicate that rainfall has

been below average for

- Hobbs during the past 10

years and for Talum during

. the past 25 years (FIGURE

43). The most recent acute

- drought in Lea County

occurred in 1998;
correspondingly a sharp rise
in water use occumed during

- that same year (FIGURE

34). Because Lea County
relies on ground water for its

.. water supply, acute

droughts have less
immediate impact on
supplies than they doin
surface water dependent

- areas. However, long-tem

.affects of drought, acute or
chronic, are just as real for
Lea County as anywhere,
and their mitigation should
be carefully planned.

The American Water Works

Associalion (AWWA) and the State of New Mexico have developed drought management planning guidelines.
Primary tasks involved in developing a drought plan are: defining mitigation goals and objeclives, researching
historical drought conditions to define drought indicators and the amount of mitigation required, identifying and

. evalualing mitigation altematives, seeking public input, and establishing actions required by various drought levels.
implementing a drought plan includes fonnally adoptmg the plan, provndmg for public mformatnon and education, and
enforcing the plan’s restnctlons

Mitigation alternatives should include -at a minimum-- pubhc education and mformahon a phased or slaged
approach (o water use festrictions, contingency plans for Iarge waler users, altematwe pricing structures, rationing
schemes, and steps to implement and enlforce compliance with the Drought Plan. Application of the alternatives may
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vary depending on the type of waler use.' Feasible alternatives should be evaluated against: economics, legality,
public acceptance, and liability. Typical drought management phases/stages with their corresponding actions are
shown in TABLE 8-7.

Drought mdncalors used in drought plans include lhe Palmer Index (PI) and ground water levels in supply wells.??
The P, a widely used and accepted scale for measuring drought conditions, is based on soil moisture and long term
climatic data. Pl values typically range from -6 to 6. Normal weather conditions have a Pl value of zero. Values
greater than zero indicate moist spells and values less than zeros indicate dry spells, Major drawbacks of the Pl are
its inability to detect fast-emerging droughts and neglecting the effect of snowpack.

Using historical ground-water levels in supply wells, monthly predictions of water-table elevation can be made.
Considering both monthly ground-water levels and the storage capacity of the aquifer, percentiles of normal elevation
can be assigned with which to indicate drought action levels. For example, a drought waming may be issued when
stored water drops below the 75th percentile?t of normal, and a drought emergency may be declared when a monthly
level drops below the 50th percentile.

The State of New Mexico has created a Drought Plan and a Draught Task Force (DTF). The Drought Planis State

resource document intended to compliment ‘ 7. '
local and regional waler planning efforts 22 IABLEST: DROUGHT PLAN PHASING

The DTF includes two assigned groups of

NS oo JaAS AT YT st 0 S
waler planning professionals. The ;~Ph;g§l ﬁzﬁ g 1‘“:;«; e 'xm,’::‘ ’:2 'y %
Monitering Work Group (MWG) monitors 2 1 Watch Voluntary water conservation measures
climatic and other data provided by federal 2 Waming | Voluntary water conservation measures
and stale agencies. The Impact 3 | Emecency | Mandatory water use reslricions
Assessment Work Group (IAWG) assesses 4 Crilicat | Waler rtioning

and mitigates vulnerabilities to drought.

- The MWG assesses collected data and determines the status of drought in each of the eight climatic zones occurting
within New Mexico. Drought status phases include Normal, Advisory, Alert, Waming, and Emergency. Lea County is
located in climatic zone No. 7. Smaller subzones are to be delineated within each climatic zone sometime in the near
future. A Drought Status/Moniloring report is published weekly.

Ouring periods of drought, the IAWG assesses and acts to alleviate droughtimpacts. The IAWG is comprised of four
subgroups that focus on specific impact sectors. The four seclors include 1) Agriculture, 2) Drinking Water, Health,
and Energy, 3) Wildlife and Wildfire Protection, and 4) Tourism and Economic Impact. The IAWG is responsible for
initiation of all drought responses and drought mitigation actions, inctuding public service announcements and
emergency funding. A copy of the New Mexico Drought Plan is provided in Appendix S and can be accessed via the
intemet at hitp:/weather.nmsu.edw/drought.

' Types of water use include: residential, commercial, and industrial, Water conservation measures may be different for each classification
duning plan implementation, depending on specilic needs and requirements.

3 Other indicalors of drought are also used for planning and management purposes. The National Drough( Mmganon Cenler (NDMC)
constantly monitors drought conditions in the United States. Drought monitor indices used by the NDMC include the Palmer Drought Sevesily
Index (PDSI), the Surface Water Supply Index (SWSI), the Standardized Precipitation lndex (SP1), the Crop Moisture Index, (CMI), and the
Hationgl Rainfall Index {Rl). Drought monitor index maps are updated daly and are viewable on the NDMC websile at

enso unl.edwmonitorimonitor.html. The current and future drought monilar forecasts provided by NDMC are valuable tools in diought
management and planning.

I Sevenly-fifth percentile means that the amaunt of waler calcutated to be in slorage is less than or equal fo 75% of what would normalty be
expecled.

22 New Mexico Drought Plan
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In conjunction with the Drought Plan, and of particular interest in Lea County, the New Mexico Department of
Agriculture provides a weekly and monthly statewide analysis of crop status and soil moisture information. This data

may be found in a published newsletter or at the web site b_tgi:l/w&vw,nass.usda.gov.nm.. .

The Lea County Drought Management Plan is to be monitared and implemented withia the areas and municipalities
of Lea County to address drought conditions. The Drought Management Plan is mtended to be coom“ nated with the
- Stale of New Mexico Drought Plan and the National Dmught Mihgahon Center.

TABLE 8-8: DROUGHT MANAGEMENT PLAN OUTLINE
Rt EAL Y W Adions: ﬂ‘» b
_ 3?}22;,3_%;:\ PN
<] 1) State demgmon - 1) Pubﬁcnoufuhons
| '2) Paimer Drought Severity Index 2) Voluntary ‘
Advisory | 3) Crop Moisture Index {CM1)” conservalion measures .
- -] 4) Groundwaterlevels - . C .
5) Standard Predipitation index . A
" 1) Public notilications
Alert -same as above© 2) Enact Alert level mandatory
IR T waler use ordinances )
1) Public notifications - -
B & ATt 2) Enact Waming level
Waming ; .-same as above mandatory waler use ordinances
L e ) " 3) Enact State response actons
1) Publicnotifications . .
P 2) Enact Emergency level watef;
" | Emergency same as abave use ordinances .
] . e 3) Enact State response actions

. TABLE 8-9: RECOMMENDED ACTION LEVEL DETERMINING FACTORS

{P has&kﬁo ﬂ

"|* Group Designation™:| i

' 'Patne: Drought SeVefity

or Alert PDS! for 9 months

‘| as reported -1.00to -1.99 for 4 weeks 0|0099 orless!hanozs
minimum and 8 weeks for 4 weeks for 8 weeks, or continuously
maimum dedining for & months

as reponted 20010 -29%ford weeksor | -1.0010-1.99 5 -1.0to -1.49 for 8 weeks of
Advisory PSDI for more than | for 3 weeks Advisory status for §
8 weeks months
as reported -3.0010 -3.98 for 4 weeks, or | -2.0010-2.99 10 -1510-1.99, or a 6 month
Alert PDSI for 8 weeks, of for 2 weeks declining Alert SPi
To Advisory PDS! for 9 months
“4-Emergency. | as reported 4 00 orless for 4 weeks, or | -3.00 or less 15 -2.00 or less, or a 6 month
et Warning PDSI for 8 weeks. | for one week declining Warning SPI

No(e CMiis a short4erm indicator for developing crops during the growing season and should not be used for long term moniloring
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TABLE 8-10: RECOMMEN.DED ACTIONS

2% 'I"r?!
!

~ Lencd J-T":; A3 Ly;,, P TALVES !--s,;~ &b £ P
- ? . ﬂ"fﬁ;‘a ’;ffie? esReuay
1) Noufy pubﬂc and Stale cf Phase 1 Advusoq drwgh condmon . .

] -Ad o 2% "'l\

;g\ _ : %; 2) Issue public request for voluntary reductions in water use

e 4 J) Implement county ordinance for landscape watering interval of twu:e per week only between the hours of 7:00 pm 1o 10:00 am,
% niatiz]| 4) Increase public announcements for water conservalion

¥2-AlE £1 1) Notify public and Stale of Phase 2 Alert drought condilion -

2} Implement county ordinance for mandatory reductions of wates use:
Landscape watering interval of once per week only between the hours of 7:00 pm to 10:00 am
. Naomamental wates use that doesn incorparate recydling - .
Wash cars only from bucket or a commercid carwash -
_Fite hydrants used for fire fighting only
No watering of goif course fairways with potable water
" No water use for dust control .
No surface (sidewalks, parkhg lot, buicf ing, elc.) washdowns
No use of herbicides .
* No filfing of swimming pools
Water anly served by request at restaurants

! 4) Continue public announcements for waler conservation

S} Expand municipal loak detection, surveillance, and repair programs

1} Nolify public and Stafe of Phase 3 Waming drought condition

75 2) Implement other counly ordinances kn addition to Alert fevel mandatory reductions of waler use;

Landscape watering interval of once every two weeks only between the hours of 7:00 pm to

1000 am
No water use for fountains, ponds, lakes, etc. .
All water user allocations reduced by 20%. Biling surcharge |mposed for excceding allocations.
No watering of golf courses with potable waler.
Reduce elevations in water tanks and throttle al puinping stations fo reduce Iine pressure by S psi

2] 3) Continue public announcements for waler conservation .
~.] 4) Coordinate with State of New Mexico Drought Task Force to Implement State of New Mexico Planned Mitigalion Actions

X ~ 1) Notify public and State of Phase 4 Emergency drought condilion
¥ 1| 2) Implement other county ordinances in addition ta Alet and Waming level mandatory reductions of water use:

No landscape watering allowed
~ All water user allocations reduced by 30%. Billing swcharge imposed for exceeding allocations. *
No new connections lo water systems allowed -

#1 3) Cantinue public announcements for waler conservation

A 4) Coordinate with State of New Mexico Drought Task Force to imolement State of New Mexico Planned Mi itigalion Actions .
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